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DUAL NATURE

1. While working with light and X-rays, there is a useful
relation between the energy of a photon in electron volts
(eV) and the wavelength of the photon in angstom (AO)

Suppose the wavelength of aphoton is AA. Then energy of

the photon is


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zUicEB90rXbp

o Watch Video Solution

2. If wavelength of radiation is 4000A = 400nm then the

energy of the photon is

° Watch Video Solution

3. A monochromatic source of light operation at 200 W
emits 4 x 10" photons per second. Find the wavelength of

the light (in10 ™~ "m).

o Watch Video Solution



https://dl.doubtnut.com/l/_zUicEB90rXbp
https://dl.doubtnut.com/l/_HQktnVlGbqoJ
https://dl.doubtnut.com/l/_2xsaIZyLlGEH

4. A radiation of wavelength 200nm is propagating in the
form of a parallel surface. The intensity of the beam is
5mW and its cross-sectional area is 1.0mm?. Find the
pressure exerted by radiation on the metallic surface if the

radiation is completely reflected.

° Watch Video Solution

5. The work function of a metal is 3.0eV It is illuminated by
a light of wave length 3 x 10"m.Calculate i) threshold
frequency, ii)the maximum energy of photoelectrons, iii)
the stopping potential. (h = 6.63 x 107 3*Js and

c=3 X 108ms*1)

° Watch Video Solution



https://dl.doubtnut.com/l/_foslydOJwzDv
https://dl.doubtnut.com/l/_miJWrw9ABuOq

6. The work function of a photosensitive element is 2ev.

Calualate the velocity of a photoelectron when the element

0
is exposed to a light of wavelength 4 x 10°A.

° Watch Video Solution

7. A metal of work function 4eV is cexposed to a radiation

of wavelegth 140 x 10~ “m. Find the stopping potential.

° Watch Video Solution

8. In a photocell bi chromatic light of wave length 2480A°
and 6000A40 are incident on a cathode whose workfunction

is 4.8V If a uniform magnetic field of 3 x 10~ °T exists


https://dl.doubtnut.com/l/_miJWrw9ABuOq
https://dl.doubtnut.com/l/_Y8kBFSz3BV4z
https://dl.doubtnut.com/l/_flkTwCq4mYdT
https://dl.doubtnut.com/l/_r5pNwOnWUMcN

parallel to the plate, find the radius of the circular path

described by the photoelectron. (mass of electron is

9 x 10 3kg)

° Watch Video Solution

9. A monochromatic light of wavelength A is incident on an
isolated metalic sphere of radius a. The threshold
wavelength is Ay which is larger then A. Find the number
of photoelectrons emitted before the emission of photo

electrons stops.

° Watch Video Solution



https://dl.doubtnut.com/l/_r5pNwOnWUMcN
https://dl.doubtnut.com/l/_u32rzEQ4iIh9

10. A small metal plate of work function ¢ is kept at a
distance r from a singly ionised, fixed ion. A
monochromatic light beam is incident on the metal plate
and photoelectrons are emitted. Find maximum
wavelength of the light beam so that some of that

electrons may go round the ion along a circle.

° Watch Video Solution

11. A particle of mass m projected horizontally with velocity
u. if it makes an angle 6 with the horizontal after some

time, then at that instant, its be Broglie wavelength is

° Watch Video Solution



https://dl.doubtnut.com/l/_X7UGyreQbSO7
https://dl.doubtnut.com/l/_QUc31FfTz8ly
https://dl.doubtnut.com/l/_XhFYbefvDqj4

12. Electrons are accelerated through a potential difference

of 150V. Calculate the de broglie wavelength.

o Watch Video Solution

13. Find the ratio of de Broglie wavelength of molecules of
hydrogen and helium which are at temperatures 27° and

127° C, respectively.

° Watch Video Solution

14. With what velocity must an electron travel so that its

momentum is equal to that of a photon with a wavelength

0
of 50004 (h = 6.6 x 10~ **Js, m, = 9.1 x 10~ *' Kg)

& l


https://dl.doubtnut.com/l/_XhFYbefvDqj4
https://dl.doubtnut.com/l/_tRKSO8CrOfFJ
https://dl.doubtnut.com/l/_Dss7BfvJF4xK

| ' Vvatcn video oolution ]

15. A potential of 10000 V is applied across an x-ray tube.
Find the ratio of de-Broglie wavelength associated with
incident electrons to the minimum wavelength associated

with x-rays.

o Watch Video Solution

16. Photons of energies 4.25eV and 4.7eV are incident on
two metal surfaces A and B respectively.The maximum
KFE of emitted electrons are respectively TyeV and
Tg = (T4 — 1.5)eV.The ratio de-Broglie wavelengths of
photoelectrons from them is A4: Ap = 1.2then find the

work function of A and B



https://dl.doubtnut.com/l/_Dss7BfvJF4xK
https://dl.doubtnut.com/l/_8VfUFfjy6TZc
https://dl.doubtnut.com/l/_LqnCbcbhYO4K

I o Watch Video Solution

17.1f the uncertainity in the position of proton is 6 x 10°m,

then the minimum uncertainity in its speed is

° Watch Video Solution

18. The correctness of velocity of an electron moving with
velocity 50ms ' is 0.005 % . The accuracy with which its

position can be measured will be

O Watch Video Solution



https://dl.doubtnut.com/l/_LqnCbcbhYO4K
https://dl.doubtnut.com/l/_ypB7lpGWbxwz
https://dl.doubtnut.com/l/_TpqUwyc24WDA
https://dl.doubtnut.com/l/_NdyLLu96UOrc

1. What is a photon? Show that it has zero rest mass or
photons can not exist at rest. Explain.

A. zero

B.1.6 x 10~ ¥kg

C.3.1 x 10 kg

D.9.1 x 10 3'kg

Answer: A

° Watch Video Solution

2. The mass of a photon in motion is given its frequency =

x)


https://dl.doubtnut.com/l/_NdyLLu96UOrc
https://dl.doubtnut.com/l/_k9YjTWdCBQJX

Answer: B

° Watch Video Solution

3. Photoelectric effect supports quantum nature of light

because

A. There is minimum frequency of light above which no

photo electrons are emitted


https://dl.doubtnut.com/l/_k9YjTWdCBQJX
https://dl.doubtnut.com/l/_6i6rFVwbluaE

B.The maximum kinetic energy of photo electrons
depends on both frequency and intensity of light

C. Even when a metal surface is faintly illuminated, the
photoelectrons do not leave the surface immediately.

D. The maximum K. E of photo electrons depends only

on the frequency of light and not on intensity

Answer: D

o Watch Video Solution

4. Which of the following statement is wrong?


https://dl.doubtnut.com/l/_6i6rFVwbluaE
https://dl.doubtnut.com/l/_r8oj53KwoQ6x

A. Einsteinexplanined photo electric effect with the help

of quantum theory

B. Millikan determined the value of planck's constant

depending upon the property of photo electric effect

C.The maximum KFE of the photoelectrons depends

upon the instensity of incident radiation

D.As the frequency of incident photo increases the

corresponding stopping potential also increases

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_r8oj53KwoQ6x

5. In photoelectric emission, the energy of the emitted

electron is

A. larger than that of the incident photons

B. smaller than that of the incident photons

C.same at that of the incident photons

D. proportional of the intensity of the incident light

Answer: B

° Watch Video Solution

6. A laser beam of output power 'P' consists only of

wavelength . If Planck's constant is A and the speed of


https://dl.doubtnut.com/l/_lBBRLjJOidHc
https://dl.doubtnut.com/l/_76jJyQRgKt3h

light is ¢, then the number of photons emitted per second
is

A. P\ /hc

B.PA/h

C.hc/P)

D.hc/P

Answer: A

° Watch Video Solution

7.1n photoelectric effect, which of the following property of

incident light will not affect the stopping potential

A. Frequency


https://dl.doubtnut.com/l/_76jJyQRgKt3h
https://dl.doubtnut.com/l/_5lTK1F7OR7q0

B. Wavelength

C. Energy

D. Intensity

Answer: D

o Watch Video Solution

8. The best suitable metal for photo electric effect is

A.lron

B. Steel

C. Aluminium

D. Cesium


https://dl.doubtnut.com/l/_5lTK1F7OR7q0
https://dl.doubtnut.com/l/_O1KSwaVFiyyb

Answer: D

o Watch Video Solution

9. Photo electric effect can be explained only by assuming

that light

A.is a form of transverse waves

B. is a form of longitudinal waves

C. can be polarized

D. consists of quanta

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_O1KSwaVFiyyb
https://dl.doubtnut.com/l/_bCoYgn4atAfh

10. When yellow light is incident on a surface , no electrons

are emitted while green light can emit. If red light is

incident on the surface, then

A. No electron will be emitted

B. Less electrons will be emitted

C. More electrons will be emitted

D. we can not predict

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GwvtfvDNLb5M

11. The energy of a photon is £ = hv and the momentum
h
of photon p = 3 then the velocity of photon will be
A.E/P
B.(E/P)’
C.EP

D.3 x 10'm /s

Answer: A

° Watch Video Solution

12. The photo electric proves that light consists of

A. Photons


https://dl.doubtnut.com/l/_dnDywCI8aH6Q
https://dl.doubtnut.com/l/_8xtW2Bu6crOf

B. Electrons

C. Electromagnetic waves

D. Mechanical waves

Answer: A

o Watch Video Solution

13. Insentity of light incident on a photo sensitive surface is

doubled. Then

A. the number of emitted electrons is tripuled

B. the number of emitted electrons is doubled

C.the K. E. of emitted electrons is doubled


https://dl.doubtnut.com/l/_8xtW2Bu6crOf
https://dl.doubtnut.com/l/_Iw9kwYQNfsGR

D. the momentum of emitted electrons is doubled

Answer: B

o Watch Video Solution

14. A point source of light is used in a photoelectric effect.

If the source is removed farther from the emitted metal,

the stopping potential

A. will increase

B. will decrease

C. will remain constant

D. will either increase or decrease


https://dl.doubtnut.com/l/_Iw9kwYQNfsGR
https://dl.doubtnut.com/l/_5kyKEr9e24ly

Answer: C

o Watch Video Solution

15. If the frequency of light in a photoelectric experiment is

doubled the stopping potential will

A. be doubled

B. be halved

C. become more than double

D. become less than double

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5kyKEr9e24ly
https://dl.doubtnut.com/l/_kobvTnuuZ4SB

16. With the decrease in the wave length of the incident

radiation the velocity of the photoelectrons emitted from a

given metal

A. remains same

B. increases

C. decreases

D. increases first and then decreases

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IM24VWpAVaJq

17. Sodium surface is illuminated with ultraviolet light and

visible radiation successively and the stopping potentials

are determined. Then the potential

A.is equal in both the cases

B. greater for ultraviolet light

C. more for visible light

D. varies randomly

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qPleg2cWKWQa

18. In photo electric effect, the slope of the straight line

graph between stopping potential and frequency of the

incident light gives the ratio of Planck's constant to

A. charge of electron

B. work function

C. photo electric current

D. K. E. of electron

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_oBSsRA6iPHv5

19. From the graph shown, the value of work function if the
stopping potential (V'), and frequency of the incident light

vare on y and x-axes respectively is

A leV

B.2eV


https://dl.doubtnut.com/l/_egnaaLA4pCcL

C.3eV

D.4eV

Answer: B

° Watch Video Solution

20. Draw a graph showing the variation of stopping
potential with frequency of the incident radiation. What
does the slope of the line with frequency axis indicate?
What information can be obtained from the values of

intercept on the potential axis?

A h.e

B.h/e


https://dl.doubtnut.com/l/_egnaaLA4pCcL
https://dl.doubtnut.com/l/_FangBTaiuZU4

S| o

D.(e — h)

Answer: B

° Watch Video Solution

21.In an experiment of photo electric emission for incident
light of 4000A°the stopping potentail is 2V.If the
wavelength of incident light is made 300A° then the
stopping potential will be

A. Less than 2 volt

B. More than 2 volt

C.2 volt


https://dl.doubtnut.com/l/_FangBTaiuZU4
https://dl.doubtnut.com/l/_OvhTA87yRAAU

D. zero

Answer: B

° Watch Video Solution

22. Light of wavelength A falls on a metal having work

. c . . .
function h—. Photoelectric effect will take place only if
0

AN > )
B.\ > 2)\
C.A < X

D.A < —

Answer: C

[ 1


https://dl.doubtnut.com/l/_OvhTA87yRAAU
https://dl.doubtnut.com/l/_vL0mssaaTDMk

_ D Watch Video Solution

23. Emission of electrons in photoelectric effect is possible,

if

A. metal surface is highly polished

B. the incident light is of sufficiently high intensity

C.the light is incident at right angles to the surface

D. the incident light is of sufficiently low wavelength

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vL0mssaaTDMk
https://dl.doubtnut.com/l/_jjiAD83JHUhQ

24. The work function of a metal

A. is different for different metals

B. is the same for all the metals

C. depends on the frequency of the light

D. depends on the intensity of the incident light

Answer: A

o Watch Video Solution

25. The process of photo electric emission depends on

A. Temperature of incident light


https://dl.doubtnut.com/l/_X6a1UvyfEmXg
https://dl.doubtnut.com/l/_P4IM5yVyuc0C

B. Nature of surface

C. Speed of emitted photo electrons

D. Speed of the incident light

Answer: B

° Watch Video Solution

26. The threshold wavelength of lithium is 8000A° When
light of a wavelength 9000A° is made to be incident on it,
then the photo electrons

A. Will not be emitted

B. Will be emitted

C. Will sometimes be emitted and sometimes not


https://dl.doubtnut.com/l/_P4IM5yVyuc0C
https://dl.doubtnut.com/l/_UUIsOJYBFLpe

D. Data insufficient

Answer: A

° Watch Video Solution

27. The correct curve between the stopping potential (V)

and intensity of incident light (I) is

A s
B. s
c.l®

D. s

Answer: B

[ 1



https://dl.doubtnut.com/l/_UUIsOJYBFLpe
https://dl.doubtnut.com/l/_gZtKbjYA1rTh

_ D Watch Video Solution

28. The photo electrons emitted from the surface of

sodium metal are

A. Of speeds from 0 to a certain maximum

B. Of same de Broglie wavelength

C. Of same kinetic energy

D. Of same frequency

Answer: A

o Watch Video Solution

29. The necessary condition for photo electric emission is


https://dl.doubtnut.com/l/_gZtKbjYA1rTh
https://dl.doubtnut.com/l/_HaRDqqX7qNQX
https://dl.doubtnut.com/l/_4Emxkftrrq0Y

A. hv < huy

B. hv > hu,

C. E, > hy

D. Ek < h’UQ

Answer: B

° Watch Video Solution

30. At stopping potential, the photo electric current

becomes

A. Minimum

B. Maximum


https://dl.doubtnut.com/l/_4Emxkftrrq0Y
https://dl.doubtnut.com/l/_cm8JHAwhFnmV

C.Zero

D. Infinity

Answer: C

° Watch Video Solution

31. The stopping potential (V})

A. Frequency of incident light
B. Intensity of incident light
C. Number of emitted electrons

D. Number of incident photons

Answer: A



https://dl.doubtnut.com/l/_cm8JHAwhFnmV
https://dl.doubtnut.com/l/_yovJJiVvT6AJ

I ° Watch Video Solution

32. Work function is the energy required

A. to excite an atom

B. to produce X-rays

C. to eject an electron just out of the surface

D. to explode the atom

Answer: C

° Watch Video Solution

33. Threshold wavelenght depends on


https://dl.doubtnut.com/l/_yovJJiVvT6AJ
https://dl.doubtnut.com/l/_nwxIDQxOL0bJ
https://dl.doubtnut.com/l/_DWGjLr5XaVkc

A. frequency of incident radiation

B. work function of the substance

C. velocity of electrons

D. energy of electrons

Answer: B

° Watch Video Solution

34. If the work function of a mental is then its threshold

wavelenght will be

A. hC¢0

, o
h


https://dl.doubtnut.com/l/_DWGjLr5XaVkc
https://dl.doubtnut.com/l/_8RejdBtdyzEe

Answer: D

° Watch Video Solution

35. The work function of a mental is XeV when light of
energy 2XeV is made to be incident on it then the

maximum kinetic energy of emitted photo electron will be

A 2eV
B.2XeV
C. XeV

D.3XeV


https://dl.doubtnut.com/l/_8RejdBtdyzEe
https://dl.doubtnut.com/l/_D2T66AxuJp59

Answer: C

o Watch Video Solution

36. If the distance of 100 Watt lamp is increased from a
photocell, the saturation current i in the photo cell varies

with distance d as

A i o< d?

B.7 xd

) 1
C.i1 x —
d

) 1
D.zocﬁ

Answer: D

I o Watch Video Solution


https://dl.doubtnut.com/l/_D2T66AxuJp59
https://dl.doubtnut.com/l/_NngyF7krk5Fy

37. a source of light in placed at a distance 4m from a
photocell and the stopping potential is then 7.7 volt. If the
distence is helved the stopping potential now will be

A. 7.7 volt

B. 15.4 volt

C. 3.85 volt

D. 1.925 volt

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NngyF7krk5Fy
https://dl.doubtnut.com/l/_035vzm9WIG0D

38. A milliammeter in the circuit of a photocell measures

A. number of electrons released per second

B. energy of photon

C. velocity of photoelectrons

D. momentum of the photo electrons

Answer: A

o Watch Video Solution

39. The Einstein photoelectric equation is based upon the

conservation of

A. Mass


https://dl.doubtnut.com/l/_zW7R43lJrFOE
https://dl.doubtnut.com/l/_AbJAy8JSAigV

B. momentum

C. angular momentum

D. energy

Answer: D

o Watch Video Solution

40.The stopping potential of the photocell is independent

of

A. wavelength of incident light

B. nature of the metal of photo cathode

C. time for which light is incident


https://dl.doubtnut.com/l/_AbJAy8JSAigV
https://dl.doubtnut.com/l/_LdUVl9EWtH5j

D. frequency of incident light

Answer: C

o Watch Video Solution

41. The maximum energy of emitted photo electrons is

measured by

A. the current they produce

B. the potential difference they produce

C.the largest potential difference they can transverse

D. the speed with which they emerge

Answer: C

[ 1


https://dl.doubtnut.com/l/_LdUVl9EWtH5j
https://dl.doubtnut.com/l/_SDcs4anf8pPv

_ O Watch Video Solution

42. Three metals have work function in the ratio 2:3:4
Graphs are drawn for all between the stopping potential
and the incident frequency The graphs have slopes in the
ratio

A2:3:4

B.4:3:2

C.6:4:3

D.1:1:1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_SDcs4anf8pPv
https://dl.doubtnut.com/l/_QQItcIjaqSmQ

43. The curve between current (7) and potential difference

(V) for a photo cell will be

A Lo
B. L.
C. e

D. e

Answer: D

° Watch Video Solution

44, The Einstein photoelectric equation is based upon the

conservation of


https://dl.doubtnut.com/l/_HRsSkCZkBI9e
https://dl.doubtnut.com/l/_fohyV6VdYTNO

A. Charge

B. Energy

C. Momentum

D. Mass

Answer: B

° Watch Video Solution

45. In photo electric effect, the photo electric current

A.increases when the frequency of incident photon

increases


https://dl.doubtnut.com/l/_fohyV6VdYTNO
https://dl.doubtnut.com/l/_gx4mFQUKPy6J

B.increases when the frequency of incident photon

decreases

C.does not depend upon the photon frequency but

depends on the intensity of incident beam

D. depends both on the intensity and frequency of the

incident beam.

Answer: C

o Watch Video Solution

46. The photoelectric current can be increased by

A.increases frequency


https://dl.doubtnut.com/l/_gx4mFQUKPy6J
https://dl.doubtnut.com/l/_cklyuYTIjsWY

B. increasing intensity

C. decreasing intensity

D. decreasing wavelength

Answer: B

o Watch Video Solution

47. The thresold wavelength for sodium is 5 x 10~ "m.
Photoemission occurs for light of

A. Wavelength of 6 x 10~ "m and above

B. Wavelength of 5 x 10~ “m and below

C. Any wavelength


https://dl.doubtnut.com/l/_cklyuYTIjsWY
https://dl.doubtnut.com/l/_t0IA2znAfi0y

D. All frequencies below 5 x 101 Hz

Answer: B

° Watch Video Solution

48. If Planck's constant is denoted by h and the charge by e,
experiments on  photoelectric effect allow the
determination of

A.Only h

B.Onlye

C.both hand e

D.Onlyh /e


https://dl.doubtnut.com/l/_t0IA2znAfi0y
https://dl.doubtnut.com/l/_GA9cUkcUaUZ8

Answer: D

o Watch Video Solution

49, The electron behaves as waves because they can

A. be diffracted by a crystal

B. ionise a gas

C. be deflected by magnetic fields

D. be deflected be electric fields

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GA9cUkcUaUZ8
https://dl.doubtnut.com/l/_phAfmnGSYZuM
https://dl.doubtnut.com/l/_sAGn5cdl9Ztm

50. A non-monochromatic light is used in an experiment on

photoelectric effect. The stopping potential

A.is related to the mean wavelength

B. is related to the longest wavelength

C.is related to the shortest wavelength

D. is not related to the wavelength

Answer: C

° Watch Video Solution

51. The incident photon involed in the photoelectric effect

experiment

A. completely disappears


https://dl.doubtnut.com/l/_sAGn5cdl9Ztm
https://dl.doubtnut.com/l/_KAPfJQDDpsVW

B. come out with increased frequency

C. come out with a decreased frequency

D. come out with out change in frequency

Answer: A

° Watch Video Solution

52.In a photoelectric experiment , the maximum velocity of

photoelectric emitted

A. depends on intensity of incident radiation

B. does not depend on cathode material

C. depends on frequency of incident radiation


https://dl.doubtnut.com/l/_KAPfJQDDpsVW
https://dl.doubtnut.com/l/_rIog61TD8UOM

D. does not depend on wavelength of incident radiation

Answer: C

o Watch Video Solution

53. The number of photoelectrons emitted for light of a
frequency v (higher than the threshold frequency V) is
proportional to

A. Frequency of light

B. Work function

C. Theshold wavelength

D. Intensity of light


https://dl.doubtnut.com/l/_rIog61TD8UOM
https://dl.doubtnut.com/l/_S3WL9mufThKL

Answer: D

o Watch Video Solution

54. Emission of electrons in photoelectric effect is possible,

if

A. metal surface is highly polished

B. the incident light is of sufficiently high intensity

C. the light is incident at right angles to the surface

D. the incident light is of sufficiently low wavelength

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_S3WL9mufThKL
https://dl.doubtnut.com/l/_ZGWHq3RlbKP3

55. When orange light falls on a photo sensitive surface

the photocurrent begins to flow. The velocity of emitted

electrons will be more whwn surface is hit by

A.red light

B. violet light

C.thermal radiations

D. radio waves

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_eWFjJrunJ50T

56. When the amplitude of the light wave incident on a

photomental sheet is increased then

A. the photoelectric current increases

B. the photoelectric current remains unchanged

C. the stopping potential increases

D. the stopping potential decreases

Answer: A

° Watch Video Solution

57. Which of the following is dependent on the intensity of

incident radiation in a photoelectric experiment


https://dl.doubtnut.com/l/_pJPwM1SQ1S7E
https://dl.doubtnut.com/l/_JSAuIDNmLZbP

A. work function of the surface

B. amount of photoelectric current

C. stopping potential

D. maximum kinetic energy

Answer: B

° Watch Video Solution

58. According to Einstein's photoelectric equation , the
graph between the kinetic energy of photoelectrons

ejected and the frequency of incident radiation is

B.b


https://dl.doubtnut.com/l/_JSAuIDNmLZbP
https://dl.doubtnut.com/l/_WYwTTPe89gW5

D.d

Answer: D

° Watch Video Solution

59. Which one of the following is true in photoelectric

emission

A. photoelectric current is directly proportional to the

amplitude of light of given frequency

B. photoelectric current is directly proportional to the

intensity of light of given frequency at moderate


https://dl.doubtnut.com/l/_WYwTTPe89gW5
https://dl.doubtnut.com/l/_spDGrLmwHcjF

intensities

C. above the threshold frequency the maximum kinetic

energy of photoelectrons is inversely proportional to

incident frequency

D. the threshold frequency depends on the intensity of

incident light

Answer: B

o Watch Video Solution

60. If the work function of a metal is "¢’ and the frequency

7

of the incident light is ’'v’, there is no emission of

photoelectron if


https://dl.doubtnut.com/l/_spDGrLmwHcjF
https://dl.doubtnut.com/l/_HzHGrSYhmqtj

Av<W/h
B.v>W/h
Cv>W/h

D.v<W/h

Answer: A

° Watch Video Solution

61. Kinetic energy with which the electrons are emitted

from the metal surface due to photoelectric effect is

A. Dependent of the intensity of illumination

B. Dependent on the frequency of light


https://dl.doubtnut.com/l/_HzHGrSYhmqtj
https://dl.doubtnut.com/l/_0epmb0MQKdhd

C. Inversely proportional to the intensity of illumination

D. Directly proportional to the intensity of illumination

Answer: B

° Watch Video Solution

62. When ultraviolet radiation is incident on a surface, no
photoelectrons are emitted. If another beam causes
photoelectrons to be emitted from the surface, it may
consist of

(i) radio waves

(ii) infrared rays

(iii) X-rays

(iv) gamma rays


https://dl.doubtnut.com/l/_0epmb0MQKdhd
https://dl.doubtnut.com/l/_9SxJpfENDiLU

A. radio waves

B. infrared rays

C.visible light rays

D. X-rays

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9SxJpfENDiLU

EK max

V—m

63.

The maximum kinetic energy of the emitted
photoelectrons against frequency v of incident radiation is
plotted as shown in Fig. This graph help us in determining

the following physical quantities

A. charge on electron

B. work function of emitter


https://dl.doubtnut.com/l/_GsvKSzYZB7ry

C. Planck's constant

D. ratio of Planck's constant and chargeon electron

Answer: C

° Watch Video Solution

64. Einstein's photoelectric equation states that

E;, = hv — W, In this equation Ej, refers to :

A. kinetic energy of all ejected electrons

B. mean kinetic energy of emitted electrons

C. minimum kinetic energy of emitted electrons

D. maximum kinetic energy of emitted electrons


https://dl.doubtnut.com/l/_GsvKSzYZB7ry
https://dl.doubtnut.com/l/_WZcm1F6xvwGF

Answer: D

o Watch Video Solution

65. The function of photoelectric cell is

A. to convert electrical energy into light energy.

B. to convert light energy into electrical energy.

C. to convert mechanical energy into electrical energy

D. to convert DC into AC.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WZcm1F6xvwGF
https://dl.doubtnut.com/l/_PZ8VFvhycTXX
https://dl.doubtnut.com/l/_OYNJ10XduUiN

66. Photo electric effect can be explained only by assuming

that light

A.is a form of transverse waves

B. is a form of longitudinal waves

C. can be polarised

D. consists of quanta

Answer: D

° Watch Video Solution

67. When light falls on a photosensitive surface, electrons
are emitted from the surface. The kinetic energy of these

electrons does not depend on the:


https://dl.doubtnut.com/l/_OYNJ10XduUiN
https://dl.doubtnut.com/l/_r3FBa1TW60TL

A. Wavelength of light

B. thickness of the surface layer

C. type of material used for the layer

D. Intensity of light

Answer: D

° Watch Video Solution

68. Photoelectric effect is described as the ejection of

electrons from the surface of a metal when:

A. it is heated to a high temperature

B. light of a suitable wave length is incident on it


https://dl.doubtnut.com/l/_r3FBa1TW60TL
https://dl.doubtnut.com/l/_eSoDFGsOsSPU

C. electrons of a suitable velocity impinge on it

D. it is placed in a strong electric field

Answer: B

° Watch Video Solution

69. Though quantum theory of light can explain a number

of phenomena observed with light , it is necessary to retain

the wave-nature of light to explain the phenomena of :

A. photoelectric effect

B. diffraction

C. compton effect

D. black body radiation


https://dl.doubtnut.com/l/_eSoDFGsOsSPU
https://dl.doubtnut.com/l/_KhUBESa4lM07

Answer: B

o Watch Video Solution

70. In the following diagram if V5, > V] then

i4 (Photoelectric
current)

e

B
rd

Potential V
difference

AL =/
B.\1 < A9
C.A\1 = X\

D. A1 > Ao


https://dl.doubtnut.com/l/_KhUBESa4lM07
https://dl.doubtnut.com/l/_aWXiioWrKIyb

Answer: D

o Watch Video Solution

71. When an X-ray photon collides with an electrons and

bounces off, its new frequency

A.is lower than its original frequency

B. is same as its original frequency

C.is higher than its original frequency

D. depends upon the electron's frequency

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_aWXiioWrKIyb
https://dl.doubtnut.com/l/_LPHrLiICNy0s

72. A point source of light is used in a photoelectric effect.

If the source is removed farther from the emitted metal,

the stopping potential

A. will increase

B. will decrease

C. will remain constant

D. will either increase or decrease MATTER WAVE

Answer: C

° Watch Video Solution

73.The de - Broglie wavelength A


https://dl.doubtnut.com/l/_wDUOnEMaf3Ye
https://dl.doubtnut.com/l/_93T2FenUhbOX

A. mass of the particle

B. size of the particle

C. material of the particle

D. shape of the particle

Answer: A

° Watch Video Solution

74. The debroglie wavelength associated with a particle of

mass m, moving with a velocity v and energy E isgiven by

A. h /mav?

B.mwv / h?


https://dl.doubtnut.com/l/_93T2FenUhbOX
https://dl.doubtnut.com/l/_mRSmT8WaiZGp

C.h/+\2mE
D.v2mE /h

Answer: C

° Watch Video Solution

75. Choose the correct statement

A.Any charged particle in rest is accompanised by
matter waves

B. Any uncharged particle in rest is accompanied by
matter waves

C. The matter waves are waves of zero amplitude


https://dl.doubtnut.com/l/_mRSmT8WaiZGp
https://dl.doubtnut.com/l/_KT7LreBIiutt

D. The matter waves are waves of probability amplitude

Answer: D

o Watch Video Solution

76. An electron of charge e and mass m is accelerated from

rest by a potential difference V. the de Broglie wavelength

is

A. Directly proportional to the square root of potential

difference.

B. Inversely proportional to the square root of potential

difference.


https://dl.doubtnut.com/l/_KT7LreBIiutt
https://dl.doubtnut.com/l/_zPufTzh9Czde

C. Directly proportional to the square root of electron

mass

D. Inversely proportional of the cube root of electron

mass

Answer: B

o Watch Video Solution

77. Which of the following particles - neutron, proton,

electron and deuteron has the lowest energy if all have the

same de Broglie wavelength

A. neutron

B. proton


https://dl.doubtnut.com/l/_zPufTzh9Czde
https://dl.doubtnut.com/l/_Q74mZVDmnR3e

C. electron

D. deuteron

Answer: D

° Watch Video Solution

78. The momentum of a proton is p. the corresponding

wavelength is

A-h/p

B. hp
C.p/h

D. /hp


https://dl.doubtnut.com/l/_Q74mZVDmnR3e
https://dl.doubtnut.com/l/_6wvSKdqtQO2S

Answer: A

o Watch Video Solution

79. A wave is associated with matter when it is

A. stationary

B. in motion with a velocity

C. in motion with speed of light

D. in motion with speed greater than that of light

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6wvSKdqtQO2S
https://dl.doubtnut.com/l/_02TfaWlNOIx7
https://dl.doubtnut.com/l/_0v5kDFR4dAWX

80. An electron of mass 9.1 x 10 *'kg and charge
1.6 x 10~ C is accelarted through a potential difference
of V volt. The de Broglie wavelength () associated with

the electron is

12.27
A.

N

12.27

B. —
&

AO

AO

C.12.27,/VA°
1

D.——A°
12.27/V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_0v5kDFR4dAWX

81. The de Broglie wavelength of a molecules of thermal
energy KT ( K is Boltzmann constant and T' is absolute

temperture) is given by

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_xtPCk2GoaZij

82. The wavelength of a proton and a photon are same.

Then

A. Their velocities are same

B. Their momenta are equal

C. Their energies are same

D. Their speeds are same

Answer: B

° Watch Video Solution

83. If the value Plank's constant is more than its present

value. Then de Brolie wavelength associated with a


https://dl.doubtnut.com/l/_z7jfarQVfBzf
https://dl.doubtnut.com/l/_r8oaYBJk9ggY

material particle will be

A. More

B. Less electrons will be emitted

C.Same

D. More for lighter particles and less for heavy particles

Answer: A

° Watch Video Solution

84.The wavelength of matter waves does not depend on

A. Momentum

B. Velocity


https://dl.doubtnut.com/l/_r8oaYBJk9ggY
https://dl.doubtnut.com/l/_f2RvEc4J12ls

C. Mass

D. Charge

Answer: D

° Watch Video Solution

85. The wave nature of matter is not observed in daily life

because their wave length is

A. Less

B. More

C.In infrated region

D. In ultraviolet region


https://dl.doubtnut.com/l/_f2RvEc4J12ls
https://dl.doubtnut.com/l/_u6qxwWVbJCTu

Answer: A

o Watch Video Solution

86. An electron of mass m and a photon have same energy
E. The ratio of de - Broglie wavelengths associated with

themiis :

>
B

S

Do
3

O
Q
|

O
5

Answer: C

I o Watch Video Solution


https://dl.doubtnut.com/l/_u6qxwWVbJCTu
https://dl.doubtnut.com/l/_yjCAhXJRqwli

87. Which of the following figure represents the variation
of particle momentum and the associated de - Broglie

wavelength ?

D.d

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_yjCAhXJRqwli
https://dl.doubtnut.com/l/_NJpqv51BPVfD

Current

Distance
88.

A point source causes photoelectric effect from a small
metal plate. Which of the curves in Fig. may represent the
saturation photo-current as a function of the distance

between the source and the metal?


https://dl.doubtnut.com/l/_vEMwmq679WKA

D.d

Answer: D

o Watch Video Solution

89. Matter waves are:

A. electromagnetic waves

B. mechanical waves

C. either mechanical or electromagnetic waves

D. neither mechanical nor electromagnetic waves

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vEMwmq679WKA
https://dl.doubtnut.com/l/_feuEE9y1jTvK

90. The incorrect statement is

A. Material wave (de-Broglie wave) can travel in vacuum

B. Electromagnetic wave can travel through vacuum

C.The velocity of photon is the same as light passes

through any medium

D. Wavelength of de-Broglie wave depends upon

velocity

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_feuEE9y1jTvK
https://dl.doubtnut.com/l/_74C34xOn2tBQ

91. The magnitude of the de-Broglie wavelength () of an
electron (e),proton(p),neutron (n) and « particle (a) all
having the same energy of Mew, in the incresing order will
follow the sequence:

A Xy Ap, Ay Ag

B. )‘on )"m )‘pa )‘e

C Aes Ans Aps Ao

D' Ap’ )\67 )‘aa A’I’L

Answer: B

o Watch Video Solution



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

92. Moving with the same velocity . One of the following

has the longest deBroglie wavelength

A. B-particle

B. a-particle

C. proton

D. neutron

Answer: A

° Watch Video Solution

93. Debroglie wavelength of a particle at rest position is

A. zero


https://dl.doubtnut.com/l/_Cv5WLfUQa6kH
https://dl.doubtnut.com/l/_bbHtv5lrzJDU

B. finite

C. infinity

D. cannot be calculated

Answer: C

o Watch Video Solution

94. Debroglie wavelength of proton accelerated by an

electric field at a potential difference v is

=
—
e
oo

>
= .
=

SR


https://dl.doubtnut.com/l/_bbHtv5lrzJDU
https://dl.doubtnut.com/l/_pHg9M3hIyHh9

0.101

NG

Answer: C

° Watch Video Solution

95. Debroglie wavelength of uncharged particles depends
on

A. mass of particle

B. kinetic energy of particle

C. nature of particle

D. All above

Answer: D

[


https://dl.doubtnut.com/l/_pHg9M3hIyHh9
https://dl.doubtnut.com/l/_SAcyqhIakLbs

_ O Watch Video Solution

96. Debroglie wavelength of a moving gas molecule is

A. proportional to temperature

B. inversely proportional to temperature

C.independent of temperature

D. inversely proportional to square root of temperature

Answer: D

° Watch Video Solution

97. The particles that can be accelarted by an electric field

is


https://dl.doubtnut.com/l/_SAcyqhIakLbs
https://dl.doubtnut.com/l/_wwnH8HaTbLwP
https://dl.doubtnut.com/l/_xm9vDQo3dyA3

A. proton

B. electron

C. alpha particle

D. all above

Answer: D

° Watch Video Solution

98. If a proton and an electron are confined to the same

region, then uncertainity in momentum

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

B. for electron is more, as compared to the proton


https://dl.doubtnut.com/l/_xm9vDQo3dyA3
https://dl.doubtnut.com/l/_Sa1dSUPaHelp

C. same for both the particles

D. directly proportional to their masses

Answer: C

° Watch Video Solution

99. Which phenomenon best supports the theory that

matter has a wave nature?

A. electron momentum

B. electron diffraction

C. photon momentum

D. photon diffraction


https://dl.doubtnut.com/l/_Sa1dSUPaHelp
https://dl.doubtnut.com/l/_LmXu6P57Y9Wi

Answer: B

o Watch Video Solution

100. The wavelength of de-Broglie wave associated with a
thermal neutron of mass m at absolute temperture 7' is

given by (here, k is the Boltzmann constant)

h
A ———
2mKT
B h
. vmkT
c_h
. vV 3mkT
h
D.————
2/ 3mkT
Answer: C

I ° Watch Video Solution


https://dl.doubtnut.com/l/_LmXu6P57Y9Wi
https://dl.doubtnut.com/l/_gFt6EshjIi2N

101. In each of the following question, a statement is given
and a corresponding statement or reason is given just
below it. In the statement, mark the correct answer as
Assertion (A) :For a fixed incident photon energy,
photoelectrons have a wide range of energies ranging
from zero to the maximum value K .

Reason (R) : Intially the electrons in the metal are at

different energy level.

A. If both Assertion and reason are true and reason is

correct explanation of Assertion

B. If both Assertion and Reason are true but Reason is

not the correct explantion of Assertion


https://dl.doubtnut.com/l/_gFt6EshjIi2N
https://dl.doubtnut.com/l/_qT7IzMDwtlib

C.If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: A

° Watch Video Solution

102. In each of the following question, a statement is given
and a corresponding statement or reason is given just
below it. In the statement, mark the correct answer as
Consider the following statements A and B, identify the
correct choice in the given answers.

A) Tightly bound electrons of target material scattered X-
ray photon, resulting in the compton effect.

B) Photoelectric effect takes palce with free electrons.


https://dl.doubtnut.com/l/_qT7IzMDwtlib
https://dl.doubtnut.com/l/_TUOTevSzK7Dc

A. If both Assertion and reason are true and reason is

correct explanation of Assertion

B. If both Assertion and Reason are true but Reason is

not the correct explantion of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: D

o Watch Video Solution

103. The frequency and intensity of a light source are both
doubled. Consider the following statements

A. The saturation photocurrent remains almost the same


https://dl.doubtnut.com/l/_TUOTevSzK7Dc
https://dl.doubtnut.com/l/_evIOZm6FxLNJ

B. The maximum kinetic energy of the photoelectrons is

double

A. If both Assertion and reason are true and reason is

correct explanation of Assertion

B. If both Assertion and Reason are true but Reason is

not the correct explantion of Assertion

C. If Assertion is true but Reason is false

D. If both Assertion and Reason are false

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_evIOZm6FxLNJ

104. In each of the following questions, a statement is
given and a corresponding statement or reason is given
just below it. In the statements, mark the correct answer as
A proton and electron both have energy 50Ew.
Statement-l:Both have different wavelengths
Statement -ll: Wavelength depends on energy and not on
mass.
A. Statement I is true,Statemetn I is true, statement
IIis a correct explanation of statement I.
B. Statement I is true, Statement I is trueStatement
II'is NOT a correct explanation for statement 1.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_PJSsySWsMju7

Answer: C

° Watch Video Solution

105. In each of the following questions, a statement is
given and a corresponding statement or reason is given
just below it. In the statement, mark the correct answer as
Statement-l: Though light of a single frequency
(monochromic light) is incident ona metal, the energies of
emitted photoelectrons are different

Statement-ll: The energy of electrons just after they absorb
photons incident on the metal surface may be lost in
collision with other atoms in the metal before the electron

is ejected out of the metal.


https://dl.doubtnut.com/l/_PJSsySWsMju7
https://dl.doubtnut.com/l/_eWlat6CwgncN

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

I1is a correct explanation of statement I.

B. Statement I is true, Statement II is true,Statement

IT'is NOT a correct explanation for statement 1.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

o Watch Video Solution

106. Some questions (Assertion-Reason Type) are given
below. Each question contains Statement | (Assertion) and

statement ll(reason). Each question has 4 choices (a),(b),(c)


https://dl.doubtnut.com/l/_eWlat6CwgncN
https://dl.doubtnut.com/l/_2qnZFVtQ9xF2

and (d) out of which only one is correct. So select the
correct choise.

a. Statement | is True, Statement Il is True,Statement Il is a
correct explanation for Statement |

b. Statement | is True, Statement Il is True, Statement Il is
NOT a correct ecplanation for Statement |

c. Statement | is True, Statement Il is False .

d. Statement | is false, Statement Il is True.

3. Statement |: The de Broglie wavelength of a molecule (in
a sample of ideal gas) varies inversely as the square root of
absolute temperature.

Statement II: The de Broglie wavelength of a molecule (in

sample of ideal gas) depends on temperature.

A. Statement I is true,Statemetn I is true, statement

IIis a correct explanation of statement I.


https://dl.doubtnut.com/l/_2qnZFVtQ9xF2

B. Statement I is true, Statement II is true,Statement
IT'is NOT a correct explanation for statement 1.
C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: B

° Watch Video Solution

107. This question has statement - 1 and statement - 2 of
the four choice given after the statements choose the one
that best describes the two statements

statement - 1 : A metallic surface is irradiated by a
monochromatic light of frequency v > vy (the threshold

frequency). The maximum kinetic energy and the stopping


https://dl.doubtnut.com/l/_2qnZFVtQ9xF2
https://dl.doubtnut.com/l/_RUkQnheoSdHb

potential are K., and V| respectively if the frequency
incident on the surface is doubled , both the
K. and Vj are also doubled
statement - 2 : The maximum kinetic energy and the
stopping potential of photoelectron emitted from a
surface are linearly dependent on the frequency of incident
light
A. Statement I is true,Statemetn II is true, statement
I1is a correct explanation of statement I.
B. Statement I is true, Statement I is true,Statement
IT'is NOT a correct explanation for statement 1.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


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

Answer: C

° Watch Video Solution

108. Statement-1: Davisson-Germer experiment established
the wave nature of electron
Statement-2: If electrons have wave nature, they can
interfere show differaction.
A. Statement [ is true,Statemetn I is true, statement
IIis a correct explanation of statement I.
B. Statement I is true, Statement I is true,Statement

IT'is NOT a correct explanation for statement 1.

C.Statement | is true, Statement Il is false


https://dl.doubtnut.com/l/_RUkQnheoSdHb
https://dl.doubtnut.com/l/_QcJFkK2P1dLr

D. Statement | is false, Statement Il is true

Answer: A

° Watch Video Solution

Level ICW

1. The frequency of a photon associated with an energy of

3.31eV is ( given h = 6.62 x 10 3*Js)

A. 0.8 x 101°H %
B.1.6 x 10"°Hz
C.3.2 x 10'°Hz2

D.8.0 x 101°Hz%


https://dl.doubtnut.com/l/_QcJFkK2P1dLr
https://dl.doubtnut.com/l/_WRQ9jKyYTjyw

Answer: A

o Watch Video Solution

2. A radiation of wave length 2500A° is incident on a metal
plate whose work function is 3.5eV. Then the potential
required to stop the fastest photo electrons emitted by
the surface is (b = 6.63 x 10~ **Js&c = 3 x 10°m /s)

A. 1.86V

B. 3.00V

C.1.46V

D.2.15V

Answer: C


https://dl.doubtnut.com/l/_WRQ9jKyYTjyw
https://dl.doubtnut.com/l/_v1I8RCsg3BxU

o Watch Video Solution

3. The work function of a metal is 2.5eV. The maximum
kinetic energy of the photoelectrons emitted if a radiof
wavelength 30004° falls on it is
(h = 6.63 x 10~ **Js&c = 3 x 10°m / s)

A 112 x 1017

B.4.8 x 10~ 1J

C.3.2x 10"

D.2.61 x 10~ 19J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_v1I8RCsg3BxU
https://dl.doubtnut.com/l/_tOfr6rxknroi

4. The work function of a substance is 4.0eV The longest

wavelength of light that can cause photoelectron emission

from this substance is approximately

A. 220nm

B. 310nm

C.540nm

D. 400nm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_oL2E6vuUvBQZ

5. A laser used to weld detached retinas emits light with a
wavelength of 652 nm in pulses that are 20.0ms in
duration. The average power during each pulse is 0.6 W.
then,

A.7.5 x 10%eV, 2.7eV

B.6.5 x 10'%V, 2.9¢V

C.6.5 x 10'%V, 2.7eV

D.7.5 x 10'%V, 1.9V

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_mWXIn6Jg3kAQ

6. Electrons ejected from the surface of a metal, when light
of certain frequency is incident on it, are stopped fully by a
retarding potential of 3 volts. Photo electric effect in this
metallic surface begains at a frequency 6 x 1057, The
frequency of the incident light in st s

[h:6x10_34J—sec, charge on the electron =

1.6 x 10~ 1°C]

A.7.5 x 1013
B.13.5 x 103
C.14 x 10

D.7.5 x 10*°

Answer: C

| ° Watch Video Solution


https://dl.doubtnut.com/l/_w62dNQwxTDLG

7. The threshold wavelength for emission of
photoelectrons from a metal surface is 6 x 10~ “m.The
work function of the material of the metal surface is.

A.3.3 x 10710

B.6.67 x 10~ *J

C.1.23 x 1019

D.2.37 x 10~ 19J

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_w62dNQwxTDLG
https://dl.doubtnut.com/l/_n0pBXprX6vLP

8. The maximum velocity of an electron emitted by light of
wavelength X incident on the surface of a metal of work
function ¢, is

Where h = Planck's constant , m = mass of electron and c =

speed of light.

N [2(hc+,\¢)]1/2

mA\
: 2(hc — A\o)
m
; "2(he — Ag) 12
| mA
o [2(her - ¢) 12
i mA
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mU9HnJkEFYc5
https://dl.doubtnut.com/l/_R1LeOnebCgEL

9. The work function of nickle is 5eV. When light of
wavelength 2000A° falls on it, emits photoelectrons in the
circuit. The the potential difference necessary to stop the
fastest electrons emitted is (given h = 6.67 X 1034 Js)

A 1.0V

B.1.75V

C.1.2V

D.0.75V

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_R1LeOnebCgEL

10. If an electron and a proton have the same KFE, the

ratio of the de Broglie wavelengths of proton and electron

would approximately be

A.1:1837

B.43:1

C.1837:1

D.1:43

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KKm2V4WFeXff

1. If electron is having a wavelength of 100A4° then
momentum is (gmcms_l) units

A 6.6 x 10~ 2

B.6.6 x 10~ *°

C.6.6 x 10~ %

D.6.6 x 102!

Answer: D

° Watch Video Solution

12. The de Broglie wavelength of an electron and the

wavelength of a photon are same. The ratio between the


https://dl.doubtnut.com/l/_T9LT8wwEQm3B
https://dl.doubtnut.com/l/_VropH6INHySV

energy of the photon and the momentum of the electron

is

A h

B.c

C.1/h

D.1/c

Answer: B

° Watch Video Solution

13. A proton and an alpha - particle are accelerated
through same potential difference. Then, the ratio of de-

Broglie wavelength of proton and alpha-particle is


https://dl.doubtnut.com/l/_VropH6INHySV
https://dl.doubtnut.com/l/_sVKT1fEqMcC3

A 1:2,/2

B.2:1

C.2¢/2:1

D.4:1

Answer: C

° Watch Video Solution

14. Ratio of debroglie wavelengths of uncharged particle of

mass m at 27°C to 127°C is nearly

A.1.16

B.0.16


https://dl.doubtnut.com/l/_sVKT1fEqMcC3
https://dl.doubtnut.com/l/_Iwu2C3AiQRQW

C.1.33

D.0.8

Answer: A

° Watch Video Solution

15. A particle is projected horizantally with a velocity 10ﬂ.
s

What will be the ratio of de-Broglie wavelengths of the

particle, when the velocity vector makes an angle 30° and

60° with the horizontal
A 4/3:1
B.1: \/ﬁ

C.2:\/§


https://dl.doubtnut.com/l/_Iwu2C3AiQRQW
https://dl.doubtnut.com/l/_OFiTJ89DdnEA

D. \/5:2

Answer: A

o Watch Video Solution

16. A positron and a proton are accelerated by the same
accelerating potential. Then the ratio of the associated
wavelengths of the positron and the proton will be [M

=mass of proton, m=mass of positron]

>
3%

3=

SE

SE


https://dl.doubtnut.com/l/_OFiTJ89DdnEA
https://dl.doubtnut.com/l/_0dh4ZIi5EnDs

Answer: B

o Watch Video Solution

Level liCW

1. If light of wavelength \; is allowed to fall on a metal ,

then kinetic energy of photoelectrons emitted is Ej. If
wavelength of light changes to Ay then kinetic energy of
electrons changes to Es. Then work function of the metal

is

A Eol1 — E1 )\
A1
B Ei)\1 — Eo )\
D PR VS
c E1A1 + Eo)e
D VR VS



https://dl.doubtnut.com/l/_0dh4ZIi5EnDs
https://dl.doubtnut.com/l/_1S5kMqb6v5vH

D Eo)o — EF1 )\
A

Answer: D

o Watch Video Solution

2. Light of wavelength A\ strikes a photo - sensitive surface
and electrons are ejected with kinetic energy is to be

increased to 2F , the wavelength must be changed to A\’

where
, A
AN = B
B.A" = )\2

C—< A <A

D.A" > A


https://dl.doubtnut.com/l/_1S5kMqb6v5vH
https://dl.doubtnut.com/l/_S3SoujdAIkB5

Answer: C

° Watch Video Solution

3. Ultraviolet light of wavelength 300nn and intensity
1.0Wm ™2 falls on the surface of a photosensitive
material. If one per cent of the incident photons produce
photoelectrons, then the number of photoelectrons
emitted per second from an area of 1.0 cm? of the surface

is nearly
A 9.61 x 10*
B.4.12 x 103

C.1.51 x 10'?

D.2.13 x 10"


https://dl.doubtnut.com/l/_S3SoujdAIkB5
https://dl.doubtnut.com/l/_3hn9VlTCzFEC

Answer: C

° Watch Video Solution

4. Light rays of wavelength 6000A° and of photon
intensity 39.6was /m? is incident on a metal surface. If
only one percent of photons incident on the surface of
electons emitted per second unit area from the surface will
be [Planck constant =6.64 x 10 34J — S,Velocity of light =

3 x 103ms 1]
A. 12 x 10'8
B.10 x 10'8

C.12 x 10"

D.12 x 10'°


https://dl.doubtnut.com/l/_3hn9VlTCzFEC
https://dl.doubtnut.com/l/_ahGnjqpDKZES

Answer: C

o Watch Video Solution

5. Ligth of wavelength 4000A° is incident on a metal
surface of work function 2.5eV. Given
h = 6.62 x 10 3'Js, c = 3 x 10°m /s, the maximum KE
of photoelectrons emitted and the corresponding
stopping potential are respectively

A.0.6eV, 0.6V

B.2.5eV, 2.5V

C.3.1eV, 3.1V

D.0.6eV, 0.3V


https://dl.doubtnut.com/l/_ahGnjqpDKZES
https://dl.doubtnut.com/l/_IVIWEUnoLGiE

Answer: A

o Watch Video Solution

6. The kinetic energy of an electron is E when the incident
wavelength is A To increase ti KE of the electron to 2E, the

incident wavelength must be

Answer: C

I ° Watch Video Solution


https://dl.doubtnut.com/l/_IVIWEUnoLGiE
https://dl.doubtnut.com/l/_HkvdiTGyZLpa

7. A photon of energy 15eV collides with H — atom. Due
to this collision, H — atom gets ionized. The maximum
kinetic energy of emitted elecrtron is:

A. 1.4eV

B.5eV

C.15eV

D. 13.6eV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HkvdiTGyZLpa
https://dl.doubtnut.com/l/_ntJtMSCXgMVl

8. The anode vollage of a photocell is kept fixed . The
wavelength Aof the light falling on the cathode varies as

follows



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

Answer: C

o Watch Video Solution

9. According to Einstein's photoelectric equation , the
graph between the kinetic energy of photoelectrons

ejected and the frequency of incident radiation is

#Kinetic energy

Frequency

Kinetic cnergy

»

B.  Frequency


https://dl.doubtnut.com/l/_IvgBGnaawcLW
https://dl.doubtnut.com/l/_qhuXqPkKgmRH

Kinetic energy

C. Frequency

Kinetic energy

s
ya

D. Frequency

Answer: D

° Watch Video Solution

10. The graph of Fig. shows the variation of photoelectric
current (I) versus applied voltage (V) for the two different
photosensitive materials for two different intensities of

the incident radiation. Identify the pairs of curves that


https://dl.doubtnut.com/l/_qhuXqPkKgmRH
https://dl.doubtnut.com/l/_lyjSLFde6ejO

correspond to different materials but same intensity of

incident radiation.

>\

A. Curve 1 and 3,Curve 2 and 4

B. Curve 1 and 2,Curve 3 and 4

C.Curve 1 and 4,Curve 2 and 3

D. Curve 1 only,Curve 2 and 4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lyjSLFde6ejO

1. A proton when accelerated through a potential
difference of V volt has a wavelength X associated with it.
An alpha-particle in order to have the same A must be
accelerated through a potential difference of

A.V /8 volt

B.V /4 volt

C.V volt

D. 2V volt

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lyjSLFde6ejO
https://dl.doubtnut.com/l/_wFeBQhoS7Ccc
https://dl.doubtnut.com/l/_DPMA25mHbdGa

12. An electron of mass m and charge e initially at rest gets
accelerated by a constant electric field E. The rate of
change of de-Broglie wavelength of this electron at time ¢

ignoring relativistic effects is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DPMA25mHbdGa

13. If the velocity of a particle is increased three times, then

the percentage decrease in its de Broglie wavelength will

be

A.33.3 %

B. 66.6 %

C.99.9%

D.22.2 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mKALFnoxsr6H

14. If the momentum of an electron is changed by p, then
the de - Broglie wavelength associated with it changes by
0.5 % . The initial momentum of electron will be

A.p,, /200

B. p,, /100

C. 200p,,,

D. 100p,,

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Q2Cz1IIOL1pZ

15. When the mass of an electron becomes equal to thrice

its rest mass, its speed is

2v/2
3

A. C

w
o

o N
A= W= w|
o

o

Answer: A

° Watch Video Solution

16. Which of the following graphs correctly represents the

variation of particle momentum with associated de Broglie


https://dl.doubtnut.com/l/_OpJil7pcnYmw
https://dl.doubtnut.com/l/_WmUonLmIj8p3

wavelength?

e

1
L

——

<
v

——>

V>
C.
!
—
yd
vV —»
D.
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WmUonLmIj8p3

17. The de Broglie wave present in fifth Bohr orbit is:

v
A

A
VAV AV,

AN ANNAWARA
D. U T U U

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WmUonLmIj8p3
https://dl.doubtnut.com/l/_sMiaGCjev8B5

18. The correctness of velocity of an electron moving with
velocity 50ms 1 is 0.005 % . The accuracy with which its
position can be measured will be

A 4634 x 10 *m

B.4634 x 10~ °m

C.4634 x 10~ °m

D. 4634 x 10 %m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_B8pU5XG2to2N

19. If the uncertainity in the position of an electron is
10~ 1%, then the value of uncertainity in its momentum
(in kg — ms 1) will be

A.3.33 x 10~

B.0.53 x 10~ **

C.6.6 x 10~24

D.6.6 x 1020

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_1aN5nv3iZANU

20. a) Name the experiment for which the adjacent graph,
showing the variation of intensity of scattered electrons
with the angle of scattering (0) was obtained. b) Also
name the important hypothesis that was confirmed by this

experiment.

I4



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

A. A) Davission and Germer experiment
B) de Broglie hypothesis

B. A) Photo electric effect
B) de Broglie hypothesis

C. A) Thermionic emission
B) de Broglie hypothesis

D. A) Photocell

Answer: B

° Watch Video Solution

Level lii


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

1. When a surface lem thick is illuminated with light of
wave length X the stopping potential is V},, but when the
same surface is illuminated by light of wavelength 3\, the
stopping potential is %. The threshold wavelength for

matellic surface is:

A 4\
B. 5\
C. 3\

D. 2\

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LnBGQhrjpI3O
https://dl.doubtnut.com/l/_BajT69lRpTas

2. A photon of energy 2.5eV and wavelenght A\ falls on a
metal surface and the ejected electron have velocity 'v’. If
the A of the incident light is decreased by 20 % the
maximum velocity of the emitted electrons is doubled. The
work function of the metal is

A. 2.6eV

B.2.23eV

C.2.5eV

D. 2.29¢V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_BajT69lRpTas

3. When a metal surface is illuminated by light wavelengths
400nm and 250nm , the maximum velocities of the
photoelectrons ejected are v and 2v respectively . The work
function of the metal is
(h = Planck’s constant, ¢ = velocity of light in air)

A 2hc x 10°J

B. 1.5hc x 10°J

C.he x 10%J

D.0.5hc x 10%J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pNKjUbPfUlcI
https://dl.doubtnut.com/l/_ZR3wB0TSji0p

4. A source of light is placed above a sphere of radius 10cm
. How many photoelectrons must be emitted by the sphere
before emission of photoelectrons stop? The energy of

incident photon is 4.2eV and the work function of the

metal is 1.5eV.

A. 2.08 x 10'®
B.1.875 x 10°
C.2.88 x 10'®

D.4 x 10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ZR3wB0TSji0p

5.Figure show the variation of the stopping potential (1})
with the frequency (v) of the incident radiations for two
different photosensitive matererial M; and M, What are
the values of work functions for M; and M, respectively

1

Yo

OL - » v

A. h’UOl, h’l)02

B. h’l)og, h’UOl


https://dl.doubtnut.com/l/_sJaqNXg4ipkk

C. h’UOl, h’UOl

D. h’UOQ, h’l)02

Answer: A

° Watch Video Solution

6. From the above figure the values of stopping potentials
for M; and M, for a frequency vs( > vys) of the incident
radiatioins are V; and V; respectively. Then the slope of

the line is equal to

A2V
Vo2 — Vo1
Vi — V.
g 1— V2
Vo2 — Vo1
C. Vs

Vo2 — Vo1


https://dl.doubtnut.com/l/_sJaqNXg4ipkk
https://dl.doubtnut.com/l/_xaPSzywCKbUX

Vi

Vo2 — Vo1

Answer: B

o Watch Video Solution

7. Photoelectric effect experiments are performed using
three different metal plates p,q and r having work
function ¢p = 2.0eV, ¢, = 2.5eV and ¢, = 3.0eV
respectively A light beam containing wavelength of
550nm, 450nm and 350nm with equal intensities
illuminates each of the plates . The correct I — V graph

for the experiment is [Take hc = 1240 eV nm]


https://dl.doubtnut.com/l/_xaPSzywCKbUX
https://dl.doubtnut.com/l/_PnRLn4VKzoa0

< = 0

Y=
A

4.

Answer: A

< v e =

° Watch Video Solution



https://dl.doubtnut.com/l/_PnRLn4VKzoa0
https://dl.doubtnut.com/l/_29unoTd69XNJ

8. An electron accelerated under a p. d. Of V volt has a
certain wavelength A. Mass of the proton is 2000 times the
mass of an electron. If the proton has to have the same
wavelength A, then it will have to be accelerated under p. d
. of (volts)

A. 100

B. 2000

C. V' /2000

D. /2000

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_29unoTd69XNJ

9. The graph between the stopping potential

1
(Vo) and (X) is shown in the figure ¢, ¢ and ¢3 are

work function , which of the following is /are correct

Voa
Metal 1 Metal 2 Metal 3
0, 0, s
1 -
0.001 0.002 0.004 A (nm ")

Apr:pa:¢p3 =1:2:3
B.d1:¢p2:¢p3 = 4:2:1
C.tan@ is directly proportional to hc/e, where h is

Planck 's constant and cis the speed of light


https://dl.doubtnut.com/l/_RsvTcV5Lnw06

D. ultraviolet light can be used to emit photoelectrons

from metal 2 and metal 3 only.

Answer: C

° Watch Video Solution

10. For certain photosensitive material, a stopping
potential of 3.0V is required for light of wavelength
300nm, 2.0V for 400nm and 1.0V for 600nm. The work
function of the material is (nearly)

A.2.5eV

B.1.5eV

C.2.0eV


https://dl.doubtnut.com/l/_RsvTcV5Lnw06
https://dl.doubtnut.com/l/_UwWq8rQkYY3E

D.1.0eV

Answer: D

o Watch Video Solution

1. A graph regarding photoelectric effect is shown
between the maximum kinetic energy of electrons and the
frequency of the incident light. On the basis of data as

shown in the graph, calculate (a) threshold frequency, (b)


https://dl.doubtnut.com/l/_UwWq8rQkYY3E
https://dl.doubtnut.com/l/_LTf9gc0slb8U

work- function, (c ) planck's constant

Kmax (€V)

D

,] 10 20 30
P — f(x 10" Hz)

A 2eV

B.4eV

C.4.2eV

D. 2.5eV

Answer: B

| nlll M 1 we 1 ~~ 1 n®


https://dl.doubtnut.com/l/_LTf9gc0slb8U

{ " Vvvalcdn viaco 501ution )|

12. Light described at a place by the equation
E = (100V /M) x [sin(5 x 10"°s ")t + sin(8 x 10"°s~')¢]
falls on a metal surface having work fucntion 2.0eV.
Calculate the maximum kinetic energy of the similar having
work function 1.9eV

A . 3.27eV

B.5eV

C.1.27eV

D. 2.5eV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LTf9gc0slb8U
https://dl.doubtnut.com/l/_XBWHS4KZSlZ7

13. The electric field associated with a light wave is given by
E = Eysin[(1.57z10'm ™~ '(z — ct)]. Find the stopping
potential when this light is used in an experiment on
photoelectric affect with a metal having work - function 1.9
eVv.

A 1.2V

B.1.1V

C.2V

D.2.1V

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XBWHS4KZSlZ7
https://dl.doubtnut.com/l/_2VkOXgdgQGx2

14. A photocell is illuminated by a small bright source
1
places 1 m away when the same source of light is placed 3
m away. The number of electron emitted by photocathode
would be
A. increase by factor of 2
B. decrease by a factor of 2

C.increase by a factor of 4

D. decrease by a factor of 4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Nx4WnwiVyohw

15. Photoelectric effect supports quantum nature of light
because

(a) there is a minimum frequency of light below which no
photo electrons are emitted

(b) the maximum kinetic energy of photo electrons
depends only on the frequency of light and not on its
intensity

(c ) even when the metal surface is faintly illuminated, the
photo electrons leave the surface immediately

(d) electric charge of the photo electrons is quantised

A. there is a minimum frequency of light below which

no photoelectrons are emitted

B.the maximum kinetic energy of photoelectrons

depend only on the frequency of light and not on its


https://dl.doubtnut.com/l/_cxjF5P5qwePQ

intensity.

C.even when the metal surface is family illuminated,

the photoelectrons leave the surface immediately

D. electric charge of the photoelectrons is quantized.

Answer: A::B::C

o Watch Video Solution

16. If the wavelength of light in an experiment on
photoelectric effect is doubled,

(i) the photoelectric emission will not take place

(i) the photoelectric emission may or may not take place
(iii) the stopping potential will increase

(iv) the stopping potential will decrease


https://dl.doubtnut.com/l/_cxjF5P5qwePQ
https://dl.doubtnut.com/l/_fiaJ0w4UxsrH

A. the photoelectric emission will not take place

B.the photoelectric emission may or many not take

place

C. the stopping potential will increase

D. the stopping potential will decrease

Answer: B::D

° Watch Video Solution

17. Intensity and frequency of incident light both are
doubled.
Then, what is the effect on stopping potential and

saturation current.


https://dl.doubtnut.com/l/_fiaJ0w4UxsrH
https://dl.doubtnut.com/l/_ATiY55Gs3RLk

A. The saturation photocurrent gets doubled.

B. The saturation photocurrent remains almost the

same

C.the maximum KFE of the photoelectrons is more

than doubled.

D.the maximum KE of the photoelectrons get

doubled.

Answer: A::C

° Watch Video Solution

18. In which of the following cases the heavier of the two

particles has a smaller de-Broglie wavelength ? The two


https://dl.doubtnut.com/l/_ATiY55Gs3RLk
https://dl.doubtnut.com/l/_p9PVybF2ArF1

particles

A. move with same speed

B. move with the same linear momentum

C. move with the same kinetic energy

D. have fallen through the same height

Answer: A::C::D

° Watch Video Solution

19. When a monochromatic point source of light is at a
distance
of 0.2 m from a photoelectric cell, the cut off voltage and

the saturation current


https://dl.doubtnut.com/l/_p9PVybF2ArF1
https://dl.doubtnut.com/l/_XLtsJ7lAwzbl

are respectively 0.6 V and 18.0 mA. If the same source is
placed 0.6 m away

from the photoelectric cell, then

(a) the stopping potential will be 0.2 V

(b) the stopping potential will be 0.6 V

(c) the saturation current will be 6.0 mA

(d) the saturation current will be 2.0 mA

A. the stopping potential will be 0.2V

B. the stopping potential will be 0.6V

C. the stopping potential will be 6.0V

D. the stopping potential will be 2.0V

Answer: B::D

0 Watch Video Solution



https://dl.doubtnut.com/l/_XLtsJ7lAwzbl

20. In a photoelectric experiment, the wavelength of the

incident light is decreased from 6000A to 4000A. While the

intensity of radiations remains the same,

A. the cut-off potential will increase

B. the cut-off potential will decrease

C. the photoelectric current will increase

D. the kinetic energy of the emitted photoelectrons will

increase

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_ao6mEzhVekpB

21. Photoelectric threshold of silver is A = 3800A.
Ultraviolet light of A = 2600A is incident of a silver
surface. Calculate:

a. the value of work function in joule and in eV.

b. maximum kinetic energy of the emitted photoelectrons.
c. the maximum velocity of the photoelectrons.

(Mass of the electrons = 9.11 x 10 3%).

A 1.77
B.3.27
C.5.69

D. 2.32

Answer: B

| ° Watch Video Solution


https://dl.doubtnut.com/l/_bhd5yIhSdOa6

22. Photoelectric threshold of silver is A = 3800A.
Ultraviolet light of A = 2600A is incident of a silver
surface. Calculate:

a. the value of work function in joule and in eV.

b. maximum kinetic energy of the emitted photoelectrons.
c. the maximum velocity of the photoelectrons.

(Mass of the electrons = 9.11 x 10~ 3%).

A.1.51

B.2.36

C.3.85

D. 4.27


https://dl.doubtnut.com/l/_bhd5yIhSdOa6
https://dl.doubtnut.com/l/_lrFo1Q8nMIzK

Answer: A

° Watch Video Solution

23. Photoelectric threshold of silver is A\ = 3800A.
Ultraviolet light of A = 2600A is incident of a silver
surface. Calculate:

a. the value of work function in joule and in eV.

b. maximum kinetic energy of the emitted photoelectrons.
c. the maximum velocity of the photoelectrons.

(Mass of the electrons = 9.11 x 10~ 31).

A 72.89 x 108
B.57.89 x 10°

C.42.93 x 10°


https://dl.doubtnut.com/l/_lrFo1Q8nMIzK
https://dl.doubtnut.com/l/_B4stZ3LQXY5f

D. 68.26 x 10°

Answer: A

° Watch Video Solution

24. A 100 W point source emits monochromatic light of

wavelength 6000 A

Q. Calculate the total number of photons emitted by the

source per second.

A5 x 10%°

B.8 x 10%

C.6 x 10%

D.3 x 10%°


https://dl.doubtnut.com/l/_B4stZ3LQXY5f
https://dl.doubtnut.com/l/_0WatJwdXsNRZ

Answer: D

o Watch Video Solution

25. A 100 W point source emits monochromatic light of
wavelength 60004
Q. Calculate the photon flux (in Sl unit) at a distance of 5m

from the source. Given h:6.6><1034j s and

c=3x10%8ms™!

A. 10°
B.10"
c.10%

D. 10%2


https://dl.doubtnut.com/l/_0WatJwdXsNRZ
https://dl.doubtnut.com/l/_DHRWEJ6cYach

Answer: B

o Watch Video Solution

26. 1.5 mW of 400 nm light is directed at a photoelectric

cell. If 01% of the incident photons produce

photoelectrons, find the current in the cell.

A. 0.591.A

B.1.16uA

C.0.48uA

D.0.79uA

Answer: C

I ° Watch Video Solution


https://dl.doubtnut.com/l/_DHRWEJ6cYach
https://dl.doubtnut.com/l/_T5sHMewAZQQF

27. Statement - 1: When ultraviolet light is incident on a
photocell , its stopping potential is V[ and the maximum
kinetic energy of the photoelectrons is K,,,, when the
ultraviolet light is replaces by X- rays both Vy and K.
increase

Statement - 2 : Photoelectrons are emitted with speeds
ranging from zero to a maximum value became of the

range of frequencies present in the incident light

A. Statement | is true, Statement Il is true, statement II

is a correct explanation of statement I.

B. Statement | is true, Statement Il is true, statement I

is Not a correct explanation for statement I.


https://dl.doubtnut.com/l/_T5sHMewAZQQF
https://dl.doubtnut.com/l/_5Uea8Y5yQIpC

C. Statement | is false, Statement Il is true

D. Statement | is true, Statement Il is false

Answer: D

° Watch Video Solution

Ncert Based Ques

1. A particle is droped from a height H. The de-broglie

wavelength of the particle as a function of height is

proportional to

A H

B. H1/?


https://dl.doubtnut.com/l/_5Uea8Y5yQIpC
https://dl.doubtnut.com/l/_2GDSgL4HTi8s

D.H 1/2

Answer: D

° Watch Video Solution

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

from a nucleus which is bound to the nucleus with 1MeV

energy is nearly

A. 1.2nm

B.1.2 x 10 3nm

C.1.2 x 10 %nm

D.1.2 x 10nm


https://dl.doubtnut.com/l/_2GDSgL4HTi8s
https://dl.doubtnut.com/l/_CVXtmvKRz9vX

Answer: B

° Watch Video Solution

3. Consider a beam of electrons (each electron with energy
Ey) 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 by all with an energy, Ej.

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

maximum of Ey — ¢(¢ is the work function).


https://dl.doubtnut.com/l/_CVXtmvKRz9vX
https://dl.doubtnut.com/l/_69J0af4TMBGh

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

maximum of Ej.

Answer: D

° Watch Video Solution

4. In Davisson-Germer electron diffraction arrangement if
suppose the voltage applied to accelerated electrons is
increased, the value of the angles at which diffracted beam
have the maximum intensity

A. will be larger than the earlier value.

B. will be the same as the earlier value.

C. will be less than the earlier value.


https://dl.doubtnut.com/l/_69J0af4TMBGh
https://dl.doubtnut.com/l/_xGc43Q2T5M8I

D. will depend on the target.

Answer: C

° Watch Video Solution

5. A proton, a neutron, an electron and an a-particle have
same energy. Then their de-Broglie wavelengths compare
as

AX, =2, > A > A,

B.A\a < Ap = Ap > A,

CAe <Ay = Ay > Aq


https://dl.doubtnut.com/l/_xGc43Q2T5M8I
https://dl.doubtnut.com/l/_207732hlSrtK

Answer: B

o Watch Video Solution

6. An electron is moving with an initial velocity v = vy1
. . . _> ~ . .
and is in a magnetic field B = B,j. Then it's de-Broglie
wavelength
A. Remains constant
B. Increases with time

C. Decreases with time

D. Increases and decreases perdiocally.

Answer: A

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_207732hlSrtK
https://dl.doubtnut.com/l/_2d2LJGjpk3cz

7. An electron of mass m with an initial velocity

7 = vy (i) (vg > 0) enters an electric field
— .
E = — Eyi (Ey = constant > 0) att = 0. If \g is its

de - Broglie wavelength initially, then its de - Broglie

wavelength at time ¢ is

D. Aot

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2d2LJGjpk3cz
https://dl.doubtnut.com/l/_zfBvJdftYzaS

8. An electron (mass m) with an initial velocity v = vyt is
. . % A' .
in an electric field E = Eyj.1f A\g = h /muj. It's de-broglie

wavelength at time t is given by

AN

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zfBvJdftYzaS
https://dl.doubtnut.com/l/_33exhrqTGYY3
https://dl.doubtnut.com/l/_Xxcd642TTMtV

9. Relativistic corrections become necessary when the

1
expression for the kinetic energy Emvz, becomes

comparable with mc?, where m is the mass of the particle.
At what de-broglie wavelength will relativistic corrections
become important for an electron?

A A = 10nm

B.A =10 'nm

C.A=10"*nm

D.X = 10 %nm

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Xxcd642TTMtV

10. Two particles A; and A, of masses my, my(m; > my)
have the same de-broglie wavelength. Then

A. their momenta are the same.

B. their energies are the same.

C.Energy of A; is less than eht energy of A,

D. Energy of A; is more than eht energy of A,

Answer: A::C

° Watch Video Solution

11. The de-broglie wavelength of a photon is twice the de-

broglie wavelength of an electron. The speed of the


https://dl.doubtnut.com/l/_jMo1HpM2evUi
https://dl.doubtnut.com/l/_JcQNG1trGaLg

C

lect i = ——.Th
electron is v, 100 en
A. e _ 104
E,
B. Fe _ 102
E,
Pe _2
C. =10
m.C
Pe _4
D. =10
m,C
Answer: B::C

° Watch Video Solution

12. Photons absorbed in matter are converted to heat. A
source emitting n photons/ sec of frequency v is used to
convert 1kg of ice at 0° C to water at 0° C. Then, the time T

taken for the conversion


https://dl.doubtnut.com/l/_JcQNG1trGaLg
https://dl.doubtnut.com/l/_y58OkWn42cCG

A. decreases with increasing n, with v fixed.

B. decreases with n fixed, v increasing.

C.remains constant with n and v changing such that

nv=constant.

D. increase when the product nv increases

Answer: A::B::C

° Watch Video Solution

13. 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 particles varies cyclically


https://dl.doubtnut.com/l/_y58OkWn42cCG
https://dl.doubtnut.com/l/_UGHXlR51saaP

between two values Aq, AywithA; > Ag9. Which of the

following statements are true?

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

origin as centre

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

origin as its focus

C. When the de Broglie wave length is A; the particle is

nearer the origin that when its value is Ay

D. When the de Broglie wavelength is Ay the particle is

nearer the origin that when its value is A\,

Answer: B::D

0 Watch Video Solution



https://dl.doubtnut.com/l/_UGHXlR51saaP

14. A proton and an a-particle are accelerated, using the
same potential difference. How are the de-Broglie

wavelengths A, and ), related to each other?

A /2
B. /3
C./8

D. /10

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1X91N2xLeL7y

15. (i) In the explanations of photoelectric effect, we
assume one photon of frequency v collides with an
electron and transfer its energy. This leads to the equation
for the maximum energy E .. of the emitted electron as
E. .. = hv— ¢y Where ¢y is the work function of the
metal. if an electron absorbs 2 photons (each of frequency
v) what will be the maximum energy for the emitted
electron?

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

consideration in our discussion of the stopping potential?

A.2hv — ¢0
B. 2(h’U — ¢0)
C.2hv

D. None


https://dl.doubtnut.com/l/_0BRtMm7XKnwn

Answer: A

° Watch Video Solution

16. Which of the following is correct statement

A. There are materials which absorb photons of shorter

wavelength and emit photons of longer wavelength

B. There are substances which absorb photons of large

wavelength and emit light of shorter wavelength.

C. For all the electrons that absorb a photon come out

as photoelectrons

D.In photoelectric emission photon may have

momentum in a different direction than the emitted


https://dl.doubtnut.com/l/_0BRtMm7XKnwn
https://dl.doubtnut.com/l/_xh5eNP7nJVpY

electrons.

Answer: A::D

o Watch Video Solution

17. There are two source of light, each emitting with a
power fo 100W, One emits X-rays of wavelength 1nm and
the other visible light at 5400nm. Find the ratio of number
of photons of X — rays to the photos of visible light of

the given wavelength?

A.1/100
B.1/200

C.1/300


https://dl.doubtnut.com/l/_xh5eNP7nJVpY
https://dl.doubtnut.com/l/_guRZRd7xPGww

D.1/500

Answer: D

° Watch Video Solution

18. Consider a metal exposed to light of wavelength

600nm. The maximum energy of the electrons doubles

when light of wavelength 400nm is used. Find the work

function in eV.

A.0.5eV

B.1.8eV

C.1.02eV

D. 2.5eV


https://dl.doubtnut.com/l/_guRZRd7xPGww
https://dl.doubtnut.com/l/_1EaMDOzO47hf

Answer: C

o Watch Video Solution

19. Assuming an electron is confined to a 1nm wide region,
find the wavelength in momentum using Heisenberg
Uncertainty principal (AxzAp ~ h). You can assume the
uncertainty in position Az and 1lnm. Assuming p = Ap,

find the energy of the electron in electron volts.

A.1.6meV

B.3.8meV

C.0.16meV

D. 0.38meV


https://dl.doubtnut.com/l/_1EaMDOzO47hf
https://dl.doubtnut.com/l/_SPrXnPC6B6l2

Answer: D

o Watch Video Solution

20. Two monochromatic beam A and B of equal intensity |,
hit a screen. The number of photons hitting the screen by
beam A is twice that by beam B. Then what inference can
you make about their frequencies?

A2

B.3

C.4

D.5

Answer: A


https://dl.doubtnut.com/l/_SPrXnPC6B6l2
https://dl.doubtnut.com/l/_AU1Dup7VSYTh

o Watch Video Solution

21. Two particles A and B of de-broglie wavelength
A1 and Ay combine to from a particle C. The process
conserves momentum. Find the de-Broglie wavelength of

the particle C. (The motion is one dimensional).

A g+ A

B.A4 — Ap

A4AB
RV PY:
A
D.A—)\B
Mt — Ap

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_AU1Dup7VSYTh
https://dl.doubtnut.com/l/_xApjxHWbZ1vm

22. A neutron beam of energy E scatters from atoms on a
surface with a spacing d=0Inm. The first maximum of
intensity in the reflected beam occurs at § = 30°. What is
the kinetic energy of E of the beam in eVv?

A.0.11eV

B.0.18eV

C.0.21eV

D.0.24eV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kV4pDS3wsix6

23. Consider a thn target (10_2 m square, 1072 m
thinkness) of sodium, which produces a photocurrent of
100 uA when a light of intensity 100 W /m?(\ = 660nm)
falls on it. Find the probability that a photoenectron is
produced when a photon strikes a sodium atom.
[Taken density of Na = 0.97kg/m3]
A.0.75
B.7.5 x 102

C.7.5 x 1013

D.7.5 x 10~ %

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_waBt7bDDh6Ax

24. A student performs an experiment on photoelectric
effect, using two materials A and B. A plot of V,+ vs v is
given in fig.

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

(i) Given the electric charge of an electron
= 1.6 x 10 °C, find the value of h obtained from the

experiment for both A and B. Comment on whether it is


https://dl.doubtnut.com/l/_vzyGcIdb6jSB

consistent with Einstein's theory.

0,0 5
Frequency (Hz)

A 8.83 x 10 3*Js

B.8.34 x 10 **Js

C.8 x 10 %*Js

D.8.5 x 10 %*Js

Answer: C

f


https://dl.doubtnut.com/l/_vzyGcIdb6jSB

l o Watch Video Solution

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

the particle A. Treat the collision as elastic.

N h mA—I—(mB)_l
mav [ my — (mBp) |

g, 1 [ma=(ms)
mav | my + (mp) |

¢ _h [ _malms)
mav [ my + (mp)

p. N _[_malms)
mav [ my — (mBp) |

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vzyGcIdb6jSB
https://dl.doubtnut.com/l/_t5zguTqaRzXS

26. Consider a 20W bulb emitting light of wavelength
5000A and shinning on a metal surface kept at a distance
2m. Assume that the metal surface has work function of
2eV and that each atom on the metal surface can be
treated as a circular disk of radius 1.5A.

(i) Estimate no. of photons emitted by the bulb per second.
[Assume no other losses] (ii) Will there be photoelectric
emission? (iii) How much time would be required by the
atomic disk to receive energy equal to work function 2eV?
(iv) How many photons would atomic disk receive within
time duration calculated in (iii) above? (v) Can you explain
how photoelectric effect was observed instantaneously?
[Hint : Time calculated in part (iii) is from classical
consideration and you may further take the target of

surface area say 1em? and estimate what would happen?]


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

A.The number of photons emitted by the bulb per
second. [Assume no other losses] is 5 x 10195~}

B. There will be photoelectric emission

C.Time required by the atomic disk to receive energy
equal to work function (2eV) is 11.4s

D. The number of photons would atomic disk receive

within time duration calculated in (i) above is 2

Answer: A::B::C

° Watch Video Solution



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

1. When stopping potential is applied in an experiment on

photoelectric effect, no photo current is observed. This

means that

A. the emission of photoelectrons is stopped

B.the photoelectrons are emitted but are reabsorbed

by the emitter metal

C.the photoelectrons are accumulated near the

collector plate

D. the photoelectrons are dispersed from the sides of

the apparatus.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9ktbGUGhcNvn

2. Two separate monochromatic light beams A and B of
the same intensity (energy per unit area per unit time) are
falling normally on a unit area of a metallic surface. Their
wavelength are A4 and Ap respectively. Assuming that all
the the incident light is wused in ejecting the
photoelectrons, the ratio of the number of photoelectrons

from beam A to that from B is

Answer: A


https://dl.doubtnut.com/l/_9ktbGUGhcNvn
https://dl.doubtnut.com/l/_FISQgE6wuFxE

° Watch Video Solution

3. When a centimeter thick surface is illuminated with light
of wavelength )\, the stopping potential is V. When the
same surface is illuminated by light of wavelength 2, the
stopping potential is % Threshold wavelength for the

metallic surface is

4\
A —
3

B. 4\

C.6A1

Answer: B

[ o AL _L vl . e~ _ .. ]



https://dl.doubtnut.com/l/_FISQgE6wuFxE
https://dl.doubtnut.com/l/_4PTArqrVQ0Xq

I T Vvvallll viUCoO o0IuLiVIl ) |

4. When monochromatic radiation of intensity | falls on a
metal surface, the number of photoelectrons and their
maximum kinetic are N and T respectively. If the intensity of
radiation is 2 I, the number of emitted electrons and their
maximum kinetic energy are respectively.

A.both n and K ,, are doubled

B.both n and K., are halved

C.nis doubled but K, remains the same

D. K .« is doubled but n remains the same

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4PTArqrVQ0Xq
https://dl.doubtnut.com/l/_ToW60WHwKjYi

5. The frequency and intensity of a light source are both
doubled. Consider the following statements
A. The saturation photocurrent remains almost the same
B. The maximum kinetic energy of the photoelectrons is
double

A.Both (7) and (i) are true

B. (4) is true but (i) is false

C. (7) is false but (i) is true

D. Both (%) and (i) are false

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ToW60WHwKjYi
https://dl.doubtnut.com/l/_w15BV5YgubEk

6. The work function for sodium surface is 2.0eV and that

for aluminium surface is 4.2eV. The two metals are

illuminated with appropriate radiations so as to cause

protoemission. Then

A.Both aluminium and sodium will have the same

threshold frequency

B. The threshold fregency of aluminium will be more

than that of sodium

C. The threshold fregency of aluminium will be less than

that of sodium

D. The threshold wavelength of aluminium will be more

than that of sodium


https://dl.doubtnut.com/l/_vKIdH6vl78AU

Answer: B

o Watch Video Solution

7. A point source of light is used in a photoelectric effect. If

the source is removed farther from the emitted metal, the

stopping potential

A. will increase

B. will decrease

C. will remain constant

D. will either increase or decrease

Answer: C

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_vKIdH6vl78AU
https://dl.doubtnut.com/l/_AEOGwz5bGn9m

8. A point source causes photoelectric effect from a small
metal plate. Which of the following curves may represent
the saturation photocurrent as a function of the distance

between the source and the metal?

T
E ettt
(9]
E
=
Q
A distance —
=
)
t: \
=
(&)
distance —

\

distance —>

_] current —


https://dl.doubtnut.com/l/_AEOGwz5bGn9m
https://dl.doubtnut.com/l/_G5ceOSfS2uvn

N

distance —>

_J current —

Answer: D

° Watch Video Solution

9. We may state that the energy E of a photon of frequency
vis E = hv, where h is a plank's constant. The momentum
p of a photon is p = h /) where X is the wavelength of the
photon. From the above statement one may conclude that

the wave velocity of light is equal to

A3 x 108ms 1

E
B. —
p


https://dl.doubtnut.com/l/_G5ceOSfS2uvn
https://dl.doubtnut.com/l/_eyUUnVhYt4l6

C.Ep

(5)
D.| —
p

Answer: B

° Watch Video Solution

10. A particle of mass M at rest dacays into two particle of
masses m; and mshaving non zero velocity . The ratio of
the de Broglie wavelength . The ratio of the de Broglie

wavelength of the particle A,; /A5 is

mq
A ——
may


https://dl.doubtnut.com/l/_eyUUnVhYt4l6
https://dl.doubtnut.com/l/_Jkxc3AzQXVoz

Answer: C

° Watch Video Solution

11. Let p and E denote the linear momentum and energy of

a photon. If the wavelength is decreased,

A.both p and E increase

B. pincreases and E decreases

C. p decreases and F increases

D. both p and E decrease

Answer: A



https://dl.doubtnut.com/l/_Jkxc3AzQXVoz
https://dl.doubtnut.com/l/_WhJgzopnmaHI

_ O Watch Video Solution

12. The wavelength A of de Broglie waves associated with
an electron (mass m, charge) accelerated through a

potential difference of V is given by (h is planck's

constant):
AX=h/mV
B.A = h/2meV

C.A=h/vmeV
D.\ = h/+v2meV

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_WhJgzopnmaHI
https://dl.doubtnut.com/l/_db3Dk9IAqWXj

13. Two particles of masses m and 2m have equal kinetic

energies. Their de Broglie wavelengths area in the ratio of:

Al:1

B.1:2

C.1:4/2
D.v/2:1

Answer: D

° Watch Video Solution

14. The wavelength of de-Broglie wave associated with a

thermal neutron of mass m at absolute temperature T is


https://dl.doubtnut.com/l/_1vvgBxL0E3Np
https://dl.doubtnut.com/l/_SBXA8fQg6zX1

given by (here, k is the Boltzmann constant)

h
A.

mKT
B P
V2mEKT

h
C.

3ImKT
D. —v/mKT

Answer: C

° Watch Video Solution

15. A proton and an electron are accelerated by the same
potential difference, let A, and A, denote the de-Broglie

wavelengths of the electron and the proton respectively

AN, = A

p


https://dl.doubtnut.com/l/_SBXA8fQg6zX1
https://dl.doubtnut.com/l/_NbUYIi9B41Xq

B.Ae < Ap
C.Ae > A
D.\. and A, depends on the accelerating potential

difference.

Answer: C

o Watch Video Solution

16. Photoelectric effect supports quantum nature of light
because

(a) there is a minimum frequency of light below which no
photo electrons are emitted

(b) the maximum kinetic energy of photo electrons

depends only on the frequency of light and not on its


https://dl.doubtnut.com/l/_NbUYIi9B41Xq
https://dl.doubtnut.com/l/_SWGlTCc7F2KD

intensity
(c ) even when the metal surface is faintly illuminated, the
photo electrons leave the surface immediately
(d) electric charge of the photo electrons is quantised
A.there is a minimum frequency below which no
photoelectrons are emitted
B.the maximum kinetic energy of photoelectrons
depend only on the frequency of light and not on its
intensity.
C. even when the metal surface is faintly illuminated the
photoelectrons (if nny,) leave the surface
immediately

D. electric charge of the photoelectrons is quantized


https://dl.doubtnut.com/l/_SWGlTCc7F2KD

Answer: A::B::C

° Watch Video Solution

17. When photons of energy 4.25eV strike the surface of
metal A, the ejected photoelectrons have maximum kinetic
energy T’y eV and De-broglie wavelength A 4. The maximum
energy of photoelectron liberated from another metal B by
photon of energy 4.70 eV is Tg = (T4 — 1.50)eV if the de
Brogle wavelength of these photoelectrons is Ag = 2)\y,

then

A. the work function of A is 2.25eV
B. the work function of B is 4.20eV

C. TA = 2.00eV


https://dl.doubtnut.com/l/_SWGlTCc7F2KD
https://dl.doubtnut.com/l/_4k67xuLWhg4H

D. TB = 2.75eV

Answer: B::C::D

° Watch Video Solution

18. The graph between the stopping potential
(Vo) and (;) is shown in the figure ¢, ¢ and ¢3 are
work function , which of the following is /are correct

Voa

Metal I Metal 2 Metal 3

¢, ¢, L

> |
0.001 0.002 0.004 A (nm )


https://dl.doubtnut.com/l/_4k67xuLWhg4H
https://dl.doubtnut.com/l/_Fpfs3n9a7SQW

A. Ration of work functions ¢;: ¢9: p3 = 1:2:4

B. Ration of work functions ¢1: ¢y: p3 = 4:2:1

C. tan 6 directly proportional to hc /e, where h is Plack's
constant and c is the speed of light

D. The violet colour light can eject photoelectrons from

metals 2 and 3.

Answer: A::C

o Watch Video Solution

19. When a monochromatic point source of light is at a
distance of 0.2 m from a photoelectric cell, the cut off

voltage and the saturation current are respectively 0.6V


https://dl.doubtnut.com/l/_Fpfs3n9a7SQW
https://dl.doubtnut.com/l/_eDub3jQCiFVG

and 18.0m A if the same source is placed 0.6m away from
the photoelectric cell , then

A. The stopping potential will be 0.2V

B. the stopping potential will be 0.6V

C. The saturation current will be 6.0m A

D. The saturation current will be 2.0m A

Answer: B::D

° Watch Video Solution

20. The collecter of the photocell (in photoelectric
experiment ) is made of tugsten while the emitter is

Platinum having work function of 10eV.Monochromotic


https://dl.doubtnut.com/l/_eDub3jQCiFVG
https://dl.doubtnut.com/l/_lK85rJzQxtdR

radiation of wavelength 124A & power 100 watt is incident
on emitter which emits photo electrons with a quantum
efficiency of 1% .The accelerating voltage acros the
photocell is of 10, 000 volts (Use: hc = 12400eV A)

What is the power supplied by the accelerating voltage

source.

5V

A. 100 watt

B. 10 watt


https://dl.doubtnut.com/l/_lK85rJzQxtdR

C.0.1 watt

D. 1 watt

Answer: A

° Watch Video Solution

21. The collecter of the photocell (in photoelectric
experiment ) is made of tugsten while the emitter is
Platinum having work function of 10eV.Monochromotic
radiation of wavelength 124A & power 100 watt is incident
on emitter which emits photo electrons with a quantum
efficiency of 1% .The accelerating voltage acros the
photocell is of 10, 000 volts (Use: hc = 12400eV A)

The minimum wavelength of radiation coming from the


https://dl.doubtnut.com/l/_lK85rJzQxtdR
https://dl.doubtnut.com/l/_7bud2nVNZHsg

tungsten target (collector) is

—ﬁ%oeol'ﬂ

A. 1247

B.1.24A

C.1.23A

D.12.3A

Answer: C

[ ﬂ\ll,L,L\l!,l,, o~ _1_ s°* _


https://dl.doubtnut.com/l/_7bud2nVNZHsg

{ % vvalcdh viaco o>0i1ution ]

22. The collecter of the photocell (in photoelectric
experiment ) is made of tugsten while the emitter is
Platinum having work function of 10eV.Monochromotic
radiation of wavelength 124A & power 100 watt is incident
on emitter which emits photo electrons with a quantum
efficiency of 1% .The accelerating voltage acros the
photocell is of 10, 000 volts (Use: hc = 12400eV A)

If the source of monochromatic radiation of wavelength
124A has an efficiency of 50 %, and the power of X ray

emitted by the tungsten target is 3W, the overall efficiency


https://dl.doubtnut.com/l/_7bud2nVNZHsg
https://dl.doubtnut.com/l/_7IrYsga1xsR4

of the apparatus for X — ray production is

5V

A 1%
B.0.1%
C.1.5%

D.0.67 %

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7IrYsga1xsR4

23. In a photoelectric effect set up, a point source of light
of power 3.2 x 10 3W emits monoenergetic photons of
energy 5eV.The source is located at a distance of a
stationary metallic sphere of work function 3eV and radius
8 x 10~ ®m.The efficiency of photoelectron emission is one
for every 10° incident photons.Assume that the sphere is
isolated and initially neutral and the photoelectrons are
initially swept away after emission.

Find the number of photons emitted per second

A. 10°
B.2 x 10%°

C.4 x 10'°


https://dl.doubtnut.com/l/_7IrYsga1xsR4
https://dl.doubtnut.com/l/_Yo8eaZWzxIsw

D.6 x 10'°

Answer: C

° Watch Video Solution

24. In a photoelectric effect set up, a point source of light
of power 3.2 x 10 W emits monoenergetic photons of
energy 5eV.The source is located at a distance of a
stationary metallic sphere of work function 3eV and radius
8 x 10~ *m.The efficiency of photoelectron emission is one
for every 10° incident photons.Assume that the sphere is
isolated and initially neutral and the photoelectrons are
initially swept away after emission.

Find the maximum kinetic energy of photoelectrons:


https://dl.doubtnut.com/l/_Yo8eaZWzxIsw
https://dl.doubtnut.com/l/_L7v7jVaJFNaH

A8 x 1020

B.16 x 1020

C.24x 1020y

D.32 x 10720

Answer: D

° Watch Video Solution

25. The radius of and a-particle moving in a circle in a
constant magnetic field is half of the radius of and electron
moving in circular path in the same field. The de Broglie
wavelength of a-particle is n times that of the electron.

Find n (an integer).

[ O war_o_L vl _ e~_01__0°_ l


https://dl.doubtnut.com/l/_L7v7jVaJFNaH
https://dl.doubtnut.com/l/_oWf3AHGDoyWT

I T Vvvallll vidcCoO o0IuLiVIll )

26. The de Broglie wavelength of an electron moving with a
velocity of 1.5 x 10®ms ! is equal to that of a photon find
the ratio of the kinetic energy of the photon to that of the

electron.

° Watch Video Solution

27.'S’ is isotropic point source producing monochromatic

radiation with power P. Force on hemisphere is o Find
n

the value of 'n’ (Cis speed of ligth).

o Watch Video Solution



https://dl.doubtnut.com/l/_oWf3AHGDoyWT
https://dl.doubtnut.com/l/_ZYWwAaNAZvan
https://dl.doubtnut.com/l/_auWPF12sG5KK

28. A monochromatic source of light operation at 200 W
emits 4 x 10?° photons per second. Find the wavelength of

the light (in10~"m).

° Watch Video Solution

29. An electron of mass m with an initial velocity

v = vo"(i) (v > 0) enters an electric field
— A
E = — Eyi (Ey = constant > 0) att = 0. If X\g is its

de - Broglie wavelength initially, then its de - Broglie

wavelength at time ¢ is

Ao
eEt

B. A\ (1 + eEOt)

A

muYg


https://dl.doubtnut.com/l/_lmfrvKB8ruFi
https://dl.doubtnut.com/l/_xaHwwSIGPJ1G

C. Ao

D. Aot

Answer: A

° Watch Video Solution

30. An electron (mass m) with an initial velocity v = vy is
. . g ~ .
in an electric field E = Eyj.1f A\g = h /muy. It's de-broglie

wavelength at time t is given by

A A
e2 E2¢2
B.Agu|l+ ——
m%%
A
C. 0
e2F2¢2
1 202


https://dl.doubtnut.com/l/_xaHwwSIGPJ1G
https://dl.doubtnut.com/l/_QfBcrNkoyhad

Answer: C

o Watch Video Solution

31. Light of wavelength 180 nm ejects photoelectrons from
a plate of metal whose work - function is 2 eV. If a uniform
magnetic field of 5 x 107° T be applied parallel to the
plate, what would be the radius of the path followed by
electrons ejected normally from the plate with maximum

energy.

A.0.148m

B.0.2m


https://dl.doubtnut.com/l/_QfBcrNkoyhad
https://dl.doubtnut.com/l/_AMRxMhxLYviK

C.0.25m

D.0.3m

Answer: A

° Watch Video Solution

1. Two photons having

A. equal wavelengths have equal linear momenta

B. equal energies have equal linear momenta

C. equal frequencies have equal linear momenta

D. equal linear momenta have equal wavelengths.


https://dl.doubtnut.com/l/_AMRxMhxLYviK
https://dl.doubtnut.com/l/_ztn0ypU7FqYb

Answer: D

° Watch Video Solution

2. The work function of a certain metal is —0. When a
monochromatic light of wavelength A < A¢ is incident
such that the plate gains a total power P. If the efficiency
of photoelectric emission is 1% and all the emitted
photoelectrons are captured by a hollow conducting

sphere of radius R already charged to potential V, then

neglecting any interaction of potential of the sphere at

time tis:
V4 100nA Pet
47T€0Rh0
A\Pet
BV — —

 400me RhC


https://dl.doubtnut.com/l/_ztn0ypU7FqYb
https://dl.doubtnut.com/l/_j62PgaOORD5l

C.V

o APet
) 47T€0Rh0

Answer: B

° Watch Video Solution

3. A metal plate is exposed to light with wavelength . It is
observed that electrons are ejected from the surface of the
metal plate. When a retarding uniform electric field E is
imposed, no electron can move away from the plate farther
than a certain distance d. Then the threshold wavelength
Ag for the material of plate is ( e is the electronic charge, h

is Planck's constant and c is the speed of light)


https://dl.doubtnut.com/l/_j62PgaOORD5l
https://dl.doubtnut.com/l/_1xXwND9QUwXb

—1
A. AO — i - hC
A ekd

1 eEd\ !
B. \o = (X — e )

hce
C.Aop = Mo — o Ed
eEd
D.Xo = Ao —
Ao = Mo e
Answer: B

° Watch Video Solution

4.In a photoemissive cell, with exciting wavelength A, the
faster electron has speed v. If the exciting wavelength is

changed to 3\ /4, the speed of the fastest electron will be


https://dl.doubtnut.com/l/_1xXwND9QUwXb
https://dl.doubtnut.com/l/_rXUFZTbxuXLK

/3
C. less th —
ess than vy /
/4
D. greater than v 3

Answer: D

° Watch Video Solution

5.The frequency and the intensity of a beam of light falling
on the surface of a photoelectric material are increased by
a factor of two. This will

A.increase both, the maximum kinetic energy of the

photo-electrons, as well as photoelectric saturation

current by a factor of two.


https://dl.doubtnut.com/l/_rXUFZTbxuXLK
https://dl.doubtnut.com/l/_HkwS8NJ49fUT

B.

increase the maximum kinetic energy of the photo-

electrons by a factor greater than two and would

increase the photoelectric saturation current by a

factor of two.

.increase the maximum kinetic energy of the photo-

electrons by a factor greater than two and will have

no effect on the magnitude of the photoelectric

saturation current produced.

.increase the maximum kinetic energy of the photo-

electrons by a factor of two but will have no effect on

the saturation photoelectric current.

Answer: C

| -


https://dl.doubtnut.com/l/_HkwS8NJ49fUT

l ®J Watch Video Solution I

6. Light of frequency 1.5 times the threshold frequency is
incident on a photo-sensitive material. If the frequency is
halved and the intensity is doubled, the photoelectric
current becomes

A. zero

B. half of its initial value

C. one fourth the initial value

D. three fourth the initial value

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HkwS8NJ49fUT
https://dl.doubtnut.com/l/_2E6ctIIAKgYO

7. A parallel beam of monochromatic radiation of cross-
section area A( < 7ra2), intensity I and frequency v is
incident on a solid conducting sphere of work function
¢olhv > ¢g] and radius 'a’. The sphere is grounded by a
conducting wire. Assume that for each incident photon
one photoelectron is ejected. Just after this radiation is
incident on initially unchanged sphere, the current

through the conducting wire is:

LA

lae
" hv


https://dl.doubtnut.com/l/_n0D0vVlz0esB

lae
B. —
2hv

21ae
C.
hv

D. none of these

Answer: A

o Watch Video Solution

8. A parallel beam of ligth of intensity I and cross section
area S is incident on a plate at normal incidence. The
photoelectric emission efficiency is 100 %, the frequency
of beam is v and the work function of the plate is
¢(hv > ¢). Assuming all the electrons are ejected normal

to the plane and with same maximum possible speed. The


https://dl.doubtnut.com/l/_n0D0vVlz0esB
https://dl.doubtnut.com/l/_FpFjmCFsmrxL

net force exerted on the plate only due to striking of

photons and subsequent emission of electrons is

A —(——I—\/Zm (hv — ¢ >
B 2}{5 ( + \/2m (hv — ¢)>
E(ﬁ + \/2m(hv _ ¢))

Answer: C

° Watch Video Solution

9. A particle of mass m is projected form ground with
velocity u making angle 6 with the vertical. The de Broglie

wavelength of the particle at the highest point is


https://dl.doubtnut.com/l/_FpFjmCFsmrxL
https://dl.doubtnut.com/l/_zmkqKjlp7EeP

A. 00

h

mu sin 6

h

mu cos 6

h
D. —
mu

B.

C.

Answer: B

o Watch Video Solution

10. A particle of charge gy and of mass m is projected
along the y-axis at ¢ = 0 from origin with a velocity Vj. If a
uniform electric field Ej also exist along the z-axis, then
the time at which debroglie wavelength of the particle

becomes half of the initial value is:


https://dl.doubtnut.com/l/_zmkqKjlp7EeP
https://dl.doubtnut.com/l/_OlVBkfhEHnx2

movo

A.
q0Ep

mov
B.2 0v0

' q0Ep

~ LX)

C.v/3
v q0Eo

movo

D.3
q0Eo

Answer: C

o Watch Video Solution

1. If we assume that perptraing power of any
radiation/particle is inversely proportional to its de-Broglie
wavelength of the particle then:

A. a proton and an « particle after getting accelerated

through same potential difference will have equal


https://dl.doubtnut.com/l/_OlVBkfhEHnx2
https://dl.doubtnut.com/l/_8I6NNVYHuo58

penetration power.

B. penetrating power of a particle will be greater than

that of proton which have been accelerated by same

potential difference.

C.proton's penetrating power will be less than

penetrating power of an electron which has been

accelerated by the same potential difference.

D. penetrating powers can not be compared as all these

are particles having no wavelength or wave nature.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8I6NNVYHuo58
https://dl.doubtnut.com/l/_2sSK625XjngW

12. When a point light source, of power W, emiting
monochromatic light of wavelength X is kept at a distance
a from a small photosensitive surface of work function ¢

and area S. Then

A. number of photons striking the surface per unit time
as WS\ /4rhca’

B. the maximum energy of the emitted photoelectrons

_ he— A
IS ———
)

C.the stopping potential needed to stop the most

(he — A9)
A

energetic emitted photoelectrons as e
D. photoemission occurs only if A lies in the range

0 < X< he/o.


https://dl.doubtnut.com/l/_2sSK625XjngW

Answer: A::B::D

o Watch Video Solution

Ls
N

1. 5V

Photons of energy 5eV are incident on the cathode.
Electrons reaching the anode have kinetic energies varying

from 6eV to 8eV. Find the work function of the metal and


https://dl.doubtnut.com/l/_2sSK625XjngW
https://dl.doubtnut.com/l/_Uj6CNZlWr7rI

state whether the current in the circuit is less than or

equal to saturation current.

A. Work function of the metal is 2eV

B. Work function of the metal is 3eV

C. Current in the circuit is equal to saturation value.

D. Current in the circuit is less than saturation value.

Answer: A::D

° Watch Video Solution

14. The maximum K.E. of photoelectrons ejected from a

photometer when it is irradiated with radiation of a


https://dl.doubtnut.com/l/_Uj6CNZlWr7rI
https://dl.doubtnut.com/l/_DCjzkulWUlti

wavelength 400nm is 1eV. If the threshold energy of the
surface is 1.9 eV,
A.The maximum K. E. Of photo electrons when it is
irradiated with 500nm photons will be 0.42eV
B. The maximum K. E. In case (a) will be 1.725eV
C.The longest wavelength which will eject the photo
electrons from the surface is nearly 610nm
D. The maximum K. E. Will increase if the intesity of

radiation is increased

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_DCjzkulWUlti
https://dl.doubtnut.com/l/_ITu8VigmD3HM

15. A beam of ligth having frequency v is incident on an

initially neutral metal or work function ¢(hv > ¢). Then

A. all emitted photoelectrons have kinetic energy equal
to (hv > ¢)

B. all free electrons in the metal, that absorb photons
of energy hv completely, may not be ejected out of
the metal.

C. after being emitted out of the metal, the kinetic
energy of photoelectrons decreases continuously as
long as they are at a finite distance from metal .

D.the emitted photo electrons move with constant

speed after escaping from the electric field of metal.


https://dl.doubtnut.com/l/_ITu8VigmD3HM

Answer: B::C

° Watch Video Solution

16. Which of the following statements about the

photoelectric effect, are true

A. greater the frequency of the incident light, greater is

the stopping potential.

B. greater the energy of photons is, the smaller is the

stopping potential.

C. greater the intensity of light is, greater is the cut off

frequency.


https://dl.doubtnut.com/l/_ITu8VigmD3HM
https://dl.doubtnut.com/l/_qy6rdYrBPG6m

D. greater thefrequency of incident light is, greater is

max kinetic energy of ejected electrons.

Answer: A::D

° Watch Video Solution

17. The work function of a metal is 2.5eV. A monochromatic
ligth of wavelength 300A falls on it
A. The maximum kinetic energy of ejected electron is
1.64eV approximately
B. The minimum kinetic energy of ejected electron is

Zero


https://dl.doubtnut.com/l/_qy6rdYrBPG6m
https://dl.doubtnut.com/l/_JfYPxPm7UxfS

C.The stopping potential is 1.64V approximately

D. Electrons can not be ejected

Answer: A::B::C

° Watch Video Solution

18. Two initially uncharged concentric than conducting
spherical shells of radius a and 2a are as shown and the
inner shell is grounded. The work function of outer shell is
@At time t =0, a continuous parallel beam of
monochromatic radiation of cross-section area A and
intensity I is incident on outer shell. The enerfy of each
photon is hv such that hv > ¢, Assuming for each

incident photon one photoelectron is ejected, answer the


https://dl.doubtnut.com/l/_JfYPxPm7UxfS
https://dl.doubtnut.com/l/_dQslV7O6IlV1

following questions.
The time after t = 0, at which charge on outer sphere

becomes constant.

A 81 €g ahv(hv — ¢y)

TAe?
5 A €y ahv(hv — ¢p)
' ITAe?
21 €9 ahv(hv — ¢y)
ITAe?

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_dQslV7O6IlV1

19. Two initially uncharged concentric than conducting
spherical shells of radius a and 2a are as shown and the
inner shell is grounded. The work function of outer shell is
¢o.At time t =0, a continuous parallel beam of
monochromatic radiation of cross-section area A and
intensity I is incident on outer shell.The energy of each
photon is hv such that hv > ¢9 Assuming for each
incident photon one photoelectron is ejected, answer the
following questions.

The time after t = 0, at which charge on outer sphere


https://dl.doubtnut.com/l/_dQslV7O6IlV1
https://dl.doubtnut.com/l/_bUFExURYH9sS

becomes constant.

()

A 16w €g a(hv — ¢y)

e
5 81 &g a(hv — ¢y)
. e
c A €y a(hv — ¢g)
' e

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bUFExURYH9sS

20. Two initially uncharged concentric than conducting
spherical shells of radius a and 2a are as shown and the
inner shell is grounded. The work function of outer shell is
¢o.At time t =0, a continuous parallel beam of
monochromatic radiation of cross-section area A and
intensity I is incident on outer shell.The energy of each
photon is hv such that hv > ¢, Assuming for each
incident photon one photoelectron is ejected, answer the
following questions.

The time after t = 0, at which charge on outer sphere


https://dl.doubtnut.com/l/_bvHsfaANZf04

becomes constant.

h _
p v
e

h’l)—qb()
5o

2 hv — ¢o
“37 ¢

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bvHsfaANZf04

21. The ratio of de - Broglie wavelength of a- particle to

that of a proton being subjected to the same magnetic

field so that the radii of their path are equal to each other
%

assuming the field induction vector B is perpendicular to

the velocity vectors of the « - particle and the proton is

° Watch Video Solution

Level | HW

1. The threshold wavelength for a surface having a
threshold frequency of 0.6 x 10"°Hz is (given

c=3x10°m/s)

A.40004°


https://dl.doubtnut.com/l/_kTcgAN1PpnYa
https://dl.doubtnut.com/l/_eXcropvf13yI

B.6000A°

C. 50004 °

D. 3500A4°

Answer: C

o Watch Video Solution

2. The photoelectric work function for a metal surface is

4.125eV. The cut - off wavelength for this surface is

A.4125A°

B.2062.5A°

C. 3006.06 A °


https://dl.doubtnut.com/l/_eXcropvf13yI
https://dl.doubtnut.com/l/_K7Oh5CvUsbCp

D. 60004 °

Answer: C

° Watch Video Solution

3. A photoelectron is moving with a maximum velocity of
10°n /s.Givene = 1.6 x 10 "¢c,and m = 9.1 x 10 3'kg
, the stopping potential is

A 2.5V

B.2.8V

C.2.0V

D. 1.4V


https://dl.doubtnut.com/l/_K7Oh5CvUsbCp
https://dl.doubtnut.com/l/_3kPk6viT1DDA

Answer: B

o Watch Video Solution

4. Threshold wavelength for a metal having work function
wy is A. Then the threshold wavelength for a metal having
work function 2wy is

A. 4\

B. 2\

C.A/2

D.)/4

Answer: C

I ° Watch Video Solution


https://dl.doubtnut.com/l/_3kPk6viT1DDA
https://dl.doubtnut.com/l/_doZQJnF1Eeyy

5. The threshold wavelength for photoelectric emission
from a

material is 5200A. Photoelectrons will be emitted when
this material is

illuminated with monochromatic radiation from a

(a) 50 W infrared lamp

(b) 1 W infrared lamp

(c) 50 W ultraviolet lamp

(d) 1 W ultraviolet lamp

A. 50 watt infrared lamp

B. 1 watt infrared lamp

C. 1 watt ultraviolet lamp


https://dl.doubtnut.com/l/_doZQJnF1Eeyy
https://dl.doubtnut.com/l/_odNjKRdNsS18

D. 50 watt sodium vapour lamp

Answer: C

° Watch Video Solution

6. The de - Broglie wavelength of an electron having 80ev
of energy is nearly
(1eV = 1.6 x 1071, Mass of electron =9 x 10 3lkg
Plank's constant = 6.6 x 10 3*J — sec)

A.140A°

B.0.14A4°

C.14A°

D.1.4A4°


https://dl.doubtnut.com/l/_odNjKRdNsS18
https://dl.doubtnut.com/l/_nGNRw4kStZVu

Answer: D

o Watch Video Solution

7. If accelerating potential of an alpha particle is doubled

than its new debrolgie wavelength becomes

A. 7times of initial
2

B. v/2times of initial
C. —times of initial

2

D. 2times of initial

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nGNRw4kStZVu
https://dl.doubtnut.com/l/_M445OZDIrIEB

Level  HW

1. Two photons of energies twice and thrice the work
function of a metal are incident on the metal surface. Then
the ratio of maximum velocity of the photoelectrons

emitted in the two cases respectively, is
A 42:1
B.y/3:1
C./3:2

D./1:2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_u7mPnNgQLPhc

2. The energy of emitted photoelectrons from a metal is

0.9ev, The work function of the metal is 2.2eV. Then the

energy of the incident photon is

A.0.9eV

B.2.2eV

C.4.4eV

D.3.1eV

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_GaxQMPN66vD8

3. A metal of work function 4eV is cexposed to a radiation
of wavelegth 140 x 10~ “m. Find the stopping potential.
A. 6.42V
B.2.94V
C.4.86V

D.3.2V

Answer: C

° Watch Video Solution

4. The work functions of metals A and B are in the ratio

1: 2. If light of frequencies f and 2f are incident on the


https://dl.doubtnut.com/l/_FInIEEerY6MH
https://dl.doubtnut.com/l/_hHu766BM3DCJ

surfaces of A and B respectively , the ratio of the
maximum kinetic energy of photoelectrons emitted is ( f is
greater than threshold frequency of A, 2f is greater than
threshold frequency of B)

Al:1

B.1:2

C.1:3

D.1:4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_hHu766BM3DCJ

5. A particle having a de Broglie wavelength of 1.0A4° is

associated with a momentum of (given h = 6.6 % 10 %4 Js
)

A.6.6 x 10 *kgm /s

B.6.6 x 10 *°kgm /s

C.6.6 x 10~ **kgm /s

D.6.6 x 10~ *kgm /s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0m7HyAbaSShc

6. Electrons are accelerated through a p. d. Of 150V Given
m = 9.1 x 10 3kg, e = 1.6 x 10" ¥¢, h = 6.62 x 1034 Js
, the de Broglie wavelength associated with it is

A.1.5A°

B.1.04°

C.3.04°

D.0.5A°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_o01cQKd47q3D

7. The ratio of the deBroglie wavelengths of proton,
deuteron and alpha particle accelerated through the same
potential difference 100V is

A2:2:1

B.1:2:2,/2

C.1:2:2/2

D.24/2:2:1

Answer: D

° Watch Video Solution

Level i HW


https://dl.doubtnut.com/l/_yMK0udjQYDQa
https://dl.doubtnut.com/l/_YlkNrYd5ze3t

1. When a metal surface is illuminated by a monochromatic
light of wave-length A, then the potential difference
required to stop the ejection of electrons is 3V. When the
same surface is illuminated by the light of wavelength 2,
then the potential difference required to stop the ejection
of electrons is V. Then for photoelectric effect, the

threshold wavelength for the metal surface will be

A. 6

B.4\ /3

C. 4\

D. 8\

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YlkNrYd5ze3t

2. Ultraviolet light of wavelength 800A and 700A when
allowed to fall on hydrogen atoms in their ground states is
found to liberate electrons with kinetic energies 1.8eV and
4.0eV, respectively. Find the value of Planck's constant.

A 6.57 x 107 4Js

B.6.63 x 10 **Js

C.6.66 x 10 3*Js

D.6.77 x 10 34 Js

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YlkNrYd5ze3t
https://dl.doubtnut.com/l/_8hWtlP41VIvk

3. In a photoelectric effect experiment, photons of energy
5eV are incident on a metal surface They liberate
photoelectron which are just stopped by an electrode at a
potential of —3.5V with respect to the metal. The work
fuction of the metal is

A. 1.5eV

B. 3.5eV

C.5.0eV

D.8.5eV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vm0PjXV3wxku
https://dl.doubtnut.com/l/_5Dsibnh3KMWD

4. The number of photons emitted per second by a 62W

source of monochromatic light of wavelength 48004 ° is

A.1.5 x 10"

B.1.5 x 10%°

C.2.5 x 10%°

D. 4 x 102

Answer: B

° Watch Video Solution

5. Photons of frequencies 2.2 x 10° Hz and 4.6 x 10"° Hz
are incident on a metal surface. The corresponding

stopping potentials were found to be 6.6V and 16.5V


https://dl.doubtnut.com/l/_5Dsibnh3KMWD
https://dl.doubtnut.com/l/_qEAl7cj41ajt

respectively. Given e = 1.6 x 10~ ¢, the value of universal
planck's constant is

A.6.6 x 10734 Js

B.6.7 x 10 %4 Js

C.6.5 x 107 34Js

D.6.8 x 10 3*Js

Answer: A

° Watch Video Solution

6. If stopping potentials corresponding to wavelengths
4000A and 4500A are 1.3 V and 0.9 V, respectively, then the

work function of the metal is


https://dl.doubtnut.com/l/_qEAl7cj41ajt
https://dl.doubtnut.com/l/_IXBPR7Ivwx3M

A.0.3eV

B.1.3eV

C.1.8eV

D. 5eV

Answer: C

° Watch Video Solution

7.1n a photoelectric experiment anode potential is ploted

against plate current.


https://dl.doubtnut.com/l/_IXBPR7Ivwx3M
https://dl.doubtnut.com/l/_AoOLe674YgSV

oy,

A. A and B will have same intensities while B and C

will have different frequencies

B. B and C will have different intensities while A and B

will have different frequencies.

C. A and B will have different intensities while B and C

will have equal frequencies.

D. B and C will have equal intensities while A and B

will have same frequencies.


https://dl.doubtnut.com/l/_AoOLe674YgSV

Answer: D

° Watch Video Solution

3
8. An electron moves with a speed of - C Then its mass

becomes.... Times its rest mass.

A.2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AoOLe674YgSV
https://dl.doubtnut.com/l/_jmRXh2Vpgi6G

9. Photons of energy 2.0eV fall on a metal plate and
release photoelectrons with a maximum velocity V. By
decreasing A and 25% the maximum velocity of
photoelectrons is doubled. The work function of the metal
of the material plate in eV is nearly

A 2.22

B.1.985

C.2.35

D. 1.80

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qRAG63gY0n2O
https://dl.doubtnut.com/l/_urNCK1xNz3qZ

10. A proton when accelerated through a p. d of V volt has
wavelength A\ associated with it. An electron to have the

same A must be accelerated through a p. d of

A Z volt
"8
B. 4V volt

C. 2V volt

D. 1838V volt

Answer: D

o Watch Video Solution

11. The momentum of photon of electromagnetic radiation

is 3.3 x 10 2 kgms~!. What is the frequency and


https://dl.doubtnut.com/l/_urNCK1xNz3qZ
https://dl.doubtnut.com/l/_ncz50NqluH5s

wavelength of the waves associated with it ?

h = 6.6 x 10 3*Js.

A.3.0 x 10°Hz

B.6.0 x 10°Hz

C.7.5 x 10°Hz

D.1.5 x 10°Hz

Answer: D

° Watch Video Solution

12.If the energy of a particle is reduced to one fourth, then

the percentage increase in its de Broglie wavelength will

be


https://dl.doubtnut.com/l/_ncz50NqluH5s
https://dl.doubtnut.com/l/_kT6hFLY25YNg

A. 41 %

B.141 %

C.100 %

D.71 %

Answer: C

° Watch Video Solution

13. The de Broglie wavelength associated with an electron

of velocity 0.3c and rest mass 9.1 x 10 3'kg is

A.7.68 x 10" 10m

B.7.68 x 10~ 2m


https://dl.doubtnut.com/l/_kT6hFLY25YNg
https://dl.doubtnut.com/l/_vQd9FU2sTXfl

C.5.7 x 10 2m

D.9.1 x 10 2m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vQd9FU2sTXfl

O 7 >

The two lines A and B in fig. show the photo electron of de

14.

1
Broglie wavelength (\) as a function of ——(V is the

VV

accelerating potential) for two particles having the same
charge. Which of the two represents the particle of heavier

mass?


https://dl.doubtnut.com/l/_7exGyya8zFhS

A A

B.B

C.Both A and B

D. Data insufficient

Answer: A

° Watch Video Solution

15. The uncertainity in the position of a particle is equal to
the de-Broglie wavelength. The uncertainity in its

momentum will be


https://dl.doubtnut.com/l/_7exGyya8zFhS
https://dl.doubtnut.com/l/_6JZ7X6yzxRa0

Answer: A

° Watch Video Solution

16. If the uncertainty in the position of proton is

6 x 10~ %m, then the minimum uncertainty in its speed is

A lcms ™!

B.1ms !

C.1lmms !

D. 100ms !


https://dl.doubtnut.com/l/_6JZ7X6yzxRa0
https://dl.doubtnut.com/l/_ECAGlPdaqJNe

Answer: B

o Watch Video Solution

17. From Davisson-Germer experiment an « particle and a
proton are accelerated through the same pdV. Find the

ratio of the de Broglie wavelengths associated with them

A 1:2,/2
B.2v/2:1
C.1:4/2
D.v/2:1

Answer: A

I ° Watch Video Solution


https://dl.doubtnut.com/l/_ECAGlPdaqJNe
https://dl.doubtnut.com/l/_Qz8Vc1RYQXrr



https://dl.doubtnut.com/l/_Qz8Vc1RYQXrr

