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PHYSICS

BOOKS - MARVEL PHYSICS (HINGLISH)

ELECTRONS AND PHOTONS

Multiple Choice Questions

1. The photocurrent is Ip when a certain

number of photons is incident on a


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

photosensitive plate. If the number of photons

is doubled, the photocurrent will be

A. /3Ip

B.\/2Ip

Answer: C

o Watch Video Solution



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

2. The phenomenon which is just opposite

(reverse ) to the photoelectric effect is

A. pair production

B. production of X-rays

C. radioactivity

D. thermionic emission

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dBAAvIrOOLJn
https://dl.doubtnut.com/l/_oSZooVTtdQC0

3. When ultraviolet rays are incident on a
photosensitive metal plate, photoemission is
not possible. But it is possible by the incidence
of

A. violet rays

B. infrared rays

C. X-rays

D. a-rays

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_oSZooVTtdQC0

4. A radiostation broadcasts at frequency of
100 MHz. If the radiating power of the
transmitter is 66.6 KW, then the number of

photons radiated per second is
[ Take h = 6.66 x 10~ %*Js]
A.66.6 x 10°
B. 10*
C.2 x 10%

D. 108


https://dl.doubtnut.com/l/_oSZooVTtdQC0
https://dl.doubtnut.com/l/_9Td0EOAQQs2B

Answer: B

o Watch Video Solution

5. A beam of light of certain intensity and
wavelength ejects photoelectrons from a
metal surface. This beam is then replaced by
another beam of less intensity and smaller

wavelength . As a result

A. emission of photoelectrons is stopped


https://dl.doubtnut.com/l/_9Td0EOAQQs2B
https://dl.doubtnut.com/l/_tuSi9Zn9Tv8e

B. no change in intensity and wavelength is

produced

C. K.E. of the photoelectrons increases but

the photoelectric current decreases

D. K.E. of the photoelectrons decreases but

the photoelectric current increases

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tuSi9Zn9Tv8e

6. In the experimental arrangement of
photoelectric effect, the metal surface is first
illuminated with violet light and then with
ultraviolet light and the stopping potential is
determined in each case. The stopping

potential will

A. be more with violet light

B. be more with ultraviolet light

C. be equal in both cases

D. depend upon the current


https://dl.doubtnut.com/l/_pVwdJaUBZ4wW

Answer: B

o Watch Video Solution

7. Which of the following pairs have linear

relationships between themselves when

photoelectrons are emitted from a surface ?

A.Intensity of incident radiation and

stopping potential

B. Photoelectric current and frequency of

incident radiation


https://dl.doubtnut.com/l/_pVwdJaUBZ4wW
https://dl.doubtnut.com/l/_2eDfqT3tjPQ6

C. Photoelectric current and the potential

difference between the emitter (cathode

) and collector (anode)

D. Frequency of incident radiation and the

stopping potential

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2eDfqT3tjPQ6

8. A photo sensitive surface is receiving light
of wavelength 6000 A at the rate of 10~ 7)/s .
The number of photons striking the surface
per second is approximately equal to

A. 1.5 x 10"

B.3 x 10

C.4 x 10!

D.6 x 10"

Answer: B

‘ ° Wiak lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_UHYamQ92NEi2
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9. 10 photons each of energy 1.5 eV are made

incident on a photosensitive plate whose work

function is 3 eV. The number of electrons

emitted from the plate will be

A.10

B.2

C.Zero

D. 100


https://dl.doubtnut.com/l/_UHYamQ92NEi2
https://dl.doubtnut.com/l/_GLbxRei0aTfR

Answer: C

o Watch Video Solution

10. When beam of green light is incident on a
surface, photo electrons are emitted. If a
second beam of different frequency produces
photoemission from the same surface, then it

may consists of

A. Red light

B. Infrared radiations


https://dl.doubtnut.com/l/_GLbxRei0aTfR
https://dl.doubtnut.com/l/_j44AeaOVhV7K

C. Ultraviolet radiations

D. Radiowaves

Answer: C

o Watch Video Solution

11. A source S; is producing 10 photons/s of
wavelength 5000A Another source Sy is
producing 1.02 x 10 photons per second of
wavelength ~ 5100A.  Then (power of

S (2))/("power of" S (1)) is equal to


https://dl.doubtnut.com/l/_j44AeaOVhV7K
https://dl.doubtnut.com/l/_VQe1qo4rd8lf

Al

B. 1.1

C.1.04

D. 0.98

Answer: A

o Watch Video Solution

12. The number of photoelectrons emitted for
light of a frequency v (higher than the

threshold frequency Vj) is proportional to


https://dl.doubtnut.com/l/_VQe1qo4rd8lf
https://dl.doubtnut.com/l/_5S1H74s9kMNO

A. threshold frequency (vy)
B. frequency of incident light (v)
C.v— Vo

D. intensity of the incident light

Answer: D

o Watch Video Solution

13. A wavelength of a 1 KeV photon is
1.2 x 10~ ?m. What is the frequency of 1MeV

photon ?


https://dl.doubtnut.com/l/_5S1H74s9kMNO
https://dl.doubtnut.com/l/_ntPLC1XM6asp

A.1.25 x 102°H 2

B.1.75 x 10%° Hz

C. 2.5 x 10?°Hz

D. 3.5 X 10'9Hz

Answer: C

o Watch Video Solution

14. The time taken by a photoelectron to come

out after the photon strikes is approximately


https://dl.doubtnut.com/l/_ntPLC1XM6asp
https://dl.doubtnut.com/l/_VJDuLNehpARt

A. 10 1%

B.10 s

C.10 %s

D.10 Y

Answer: D

o Watch Video Solution

15. If gg and g,; are the acceleration due to
gravity on the surfaces of the earth and the

moon respectively and if Millikan's oil drop


https://dl.doubtnut.com/l/_VJDuLNehpARt
https://dl.doubtnut.com/l/_IIYiaVm6DauP

experiment could be performed on the two

surfaces, one will find the ratio

electronic charge on the moon/electronic

charge on the earth to be

A.O

B.1

dr
am

am
gr

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IIYiaVm6DauP

16. What is the energy of a photon (in eV),
whose frequency is 102 MHz? [
h = 6.63 x 1034

A.4.14 x 10°MeV

B.4.14 x 10 eV

C.4.14 x 10% eV

D.4.14 x 10° KeV

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IIYiaVm6DauP
https://dl.doubtnut.com/l/_3BabqXLdYI92

17. When the intensity of incident light

increases, in a photo electric experiment, the

A. kinetic energy of emitted photoelectrons

iIncreases

B. photocurrent uncreases

C. kinetic energy of emitted photoelectrons

decreases

D. photocurrent decreases


https://dl.doubtnut.com/l/_3BabqXLdYI92
https://dl.doubtnut.com/l/_otnjndazPwOI

Answer: B

o Watch Video Solution

18. The threshold wavelength for a
photosensitive metal plate is 5000 A.
Photoelectrons will be emitted from it if it is

irradiated by light from a

A. 50 watt infrared lamp

B.red lamp emitting light wavelength of

7000 A


https://dl.doubtnut.com/l/_otnjndazPwOI
https://dl.doubtnut.com/l/_X1QIFxy3f1uL

C. 25 watt ultraviolet lamp

D. 25 watt infrared lamp

Answer: C

o Watch Video Solution

19. The 22 cm radiowave emitted by hydrogen
in interstellar space is due to the interaction
called the hyperfine interaction in atomic
hydrogen. What is the energy of the emitted

wave ?


https://dl.doubtnut.com/l/_X1QIFxy3f1uL
https://dl.doubtnut.com/l/_X79NxwofRl2E

A 102
B.9 x 10~ 2J
C.9 x 10~ %

D.10 18J

Answer: B

° Watch Video Solution

20. A radio transmitter operates at a

frequency of 880kHz and a power of 10kW.


https://dl.doubtnut.com/l/_X79NxwofRl2E
https://dl.doubtnut.com/l/_65WMF37NrivW

The number of photons emitted per second

are

A.1.5 x 10%°

B.1.6 x 10°°

C.1.72 x 10%!

D. 2.8 x 10°%°

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_65WMF37NrivW

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

light of the given wavelength?

A 1
200

1
300
1
400

500


https://dl.doubtnut.com/l/_XXurowdU7yJD

Answer: D

o Watch Video Solution

22. A red bulb and violet bulb of equal power
emits nr and n, number of photons in a given

time, then

o
S
5
'V

ny


https://dl.doubtnut.com/l/_XXurowdU7yJD
https://dl.doubtnut.com/l/_vTmgssyk9DZk

Answer: C

o Watch Video Solution

23. Find the wavelength of light that may

excite an electron in the valence band of

diamond to the conduction band. The energy

gap is 5.50 eV

A. 412 nm

B.352 nm

C.225 nm


https://dl.doubtnut.com/l/_vTmgssyk9DZk
https://dl.doubtnut.com/l/_K9Zwo5BNrYwV

D. 315 nm

Answer: C

° Watch Video Solution

24. A photon of frequency v is incident on a
metal surface whose threshold frequency is vy,.
The kinetic energy of the emitted

photoelectrons will be

A. hv


https://dl.doubtnut.com/l/_K9Zwo5BNrYwV
https://dl.doubtnut.com/l/_RGrooDIqMHcb

B. h’UO

C. h(v + vy)
D. h(v — vy)
Answer: D

o Watch Video Solution

25.The energy required to remove an electron
from an aluminium surface is 4.2 eV. If two

photons, each of energy 3.0 eV, strike an


https://dl.doubtnut.com/l/_RGrooDIqMHcb
https://dl.doubtnut.com/l/_0Jv2XMNMMzdP

electron of aluminium, the emission of

photoelectrons will

A. be possible

B. not be possible

C. be doubled

D. will decrease

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0Jv2XMNMMzdP

26. Light of wavelength 4000 A is incident on a
metal surface. The maximum kinetic energy of
emitted photoelectron is 2 eV. What is the
work function of the metal surface ?

A.6eV

B.4 eV

C.2eV

D.1eV

Answer: D

‘ ° Wiak Al \tAAA CAaliikianm



https://dl.doubtnut.com/l/_xVUDxkfSPDtL
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27. Light of wavelengths 400 nanometer and
800 nanometer produces photoemission in
two photoemitters. The ratio of the work
function of two emitters is

Al:4

B.1:2

C.2:1

D.1:3


https://dl.doubtnut.com/l/_xVUDxkfSPDtL
https://dl.doubtnut.com/l/_uXLABzW5fijQ

Answer: C

o Watch Video Solution

28. Ultraviolet radiation of 6.2 eV falls on a

metallic surface. If the work function of the

metal is 4.2 eV, then the kinetic energy of the

fasted electron ejected from the surface is
A.1.6 x 10717

B.3.2 x 10 19

C.3.2 x 1072


https://dl.doubtnut.com/l/_uXLABzW5fijQ
https://dl.doubtnut.com/l/_PghIz1Mc9fsg

D.1.6 x 10" 8J

Answer: B

° Watch Video Solution

29. The work function of a metal is
3.3 x 10~ '%J. The maximum wavelength of th
e photons required to eject photoelectrons

from the metal is (Take h = 6.6 x 10734 Js)

A. 4000 A


https://dl.doubtnut.com/l/_PghIz1Mc9fsg
https://dl.doubtnut.com/l/_fIF9l51MySWU

B. 6000 A

C. 8000 A

D.200 A

Answer: B

o Watch Video Solution

30. The work function of a photoelectric metal
is 331 eV. If h = 6.62 x 10 3*Js, then its

threshold frequency will be


https://dl.doubtnut.com/l/_fIF9l51MySWU
https://dl.doubtnut.com/l/_P77LYH8k9ujo

A 8 x 10 Hz

B.8 x 10'YHz

C.5 x 10' Hz

D.3 x 10" Hz

Answer: A

o Watch Video Solution

3. The maximum kinetic energy of

photoelectrons emitted from a surface when


https://dl.doubtnut.com/l/_P77LYH8k9ujo
https://dl.doubtnut.com/l/_c4FXDZl8boHJ

photons of energy 6eV fall on it is 4eV. The

stopping potential is:

A2V

B.4V

C.eV

D.8V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_c4FXDZl8boHJ

32. The threshold frequency for a
photosensitive metal is 3 x 10'*Hz. The work
function of the metal is approximately equal
to [h = 6.66 x 10~ **Js]

A.0.5 x 107"

B.1.0 x 109

C.1.5 x 10" 19J

D.2.0 x 10" ¥J

Answer: D

‘ ° Wiadk hh \AAA CAaliikianm



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

YVOILLIL VI INAGINIE ] J

33. The threshold frequency for a certain metal
for photoelectric effect is 1.7210'°> Hz. When
light of frequency 2.2 x 10'° Hz is incident on
the metal surface, the kinetic energy of the
emitted photoelectrons is 3.3 X 10~ J. what

is the value of the Planck's constant ?

A 3.3 x 10 % Js
B.6.6 x 10 3% Js

C.8.6 x 107 3% J


https://dl.doubtnut.com/l/_OsyJPgSXHQlw
https://dl.doubtnut.com/l/_ApK6dC0HmmJb

D.4 x 1073 Js

Answer: B

° Watch Video Solution

34. 6% of the energy supplied to a 100 watt
lamp is radiated as visible light of wavelength
6620 A. How many quanta are emiited per

second ?

A. 10"


https://dl.doubtnut.com/l/_ApK6dC0HmmJb
https://dl.doubtnut.com/l/_ly34MeaVqCKF

B.2 x 10'°

C.5x 1019

D.2 x 10°

Answer: B

o Watch Video Solution

35. When light of wavelength 3600 nm falls on
a photosensitive plate, photoelectrons are
emitted. However, for another photoelectric

emitter, light of 6000 nm is sufficient to


https://dl.doubtnut.com/l/_ly34MeaVqCKF
https://dl.doubtnut.com/l/_jxGs6qq5tjIs

produce photoemission. What is the ratio of

the work functions of the two emitters ?

A 5:2

B.5:4

C.5:3

D.3:6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jxGs6qq5tjIs

36. Photons of energy 6eV are incident on a
metal surface whose work function is 4eV. The
minimum kinetic energy of the emitted photo -
electrons will be

A 1eV

B.2 eV

C.zero eV

D.5eV

Answer: C

‘ ° Wiadk hh \tAAaA CAaliikianm



https://dl.doubtnut.com/l/_hSsea0VIiBnC

YVOILLIL VI INAGINIE 1 J

37. In photoelectric effect experiment, the
stopping potential for incident light of
wavelength 4000 A, is 3V. If the wavelength is

changed to 2500 A, the stopping potential will
be

A3V

B. more than 3V

C.less than 3V

D. Zero volt


https://dl.doubtnut.com/l/_hSsea0VIiBnC
https://dl.doubtnut.com/l/_2qnX5kNjdkCk

Answer: B

o Watch Video Solution

38. What is the stopping potential, when a

metal surface with work function 1.2 eV is

illuminated with light of energy 3 ev ?

A. 18V

B.4.2V

C.21V

D.08V


https://dl.doubtnut.com/l/_2qnX5kNjdkCk
https://dl.doubtnut.com/l/_9jccMswnOgsz

Answer: A

o Watch Video Solution

39. A photon of energy 8 eV is incident on a
metal surface of threshold frequency
1.6 x 10"°Hz . What is the KE. of the ejected
photoelectrons in eV ?

[h =6 x 107 Js]

A. 6 eV

B.4 eV


https://dl.doubtnut.com/l/_9jccMswnOgsz
https://dl.doubtnut.com/l/_Z13duSXzZXFa

C.2eV

D.1eV

Answer: C

o Watch Video Solution

40. The threshold wavelength of a metal
having work function 2 eV is 6000 A . What will
be the threshold wavelength for the metal

having a work function of 6 eV ?


https://dl.doubtnut.com/l/_Z13duSXzZXFa
https://dl.doubtnut.com/l/_4xQq4PDMCW8b

A. 3000 A

B. 2000 A

C. 8000 A

D. 18000 A

Answer: B

o Watch Video Solution

41. Photoelectrons of different kinetic energies
were emitted from a photosensitive plate,

when radiations from a source of variable


https://dl.doubtnut.com/l/_4xQq4PDMCW8b
https://dl.doubtnut.com/l/_FzxwvyrUeVPe

frequency were incident on the plate. It was
found that for a frequeny of 8 x 10 Hz, the
kinetic energy of the photoelectrons became

zero. What was the work function of the plate
inevV?[h=6.6x 10 %Js]

A.43 eV

B.25eV

C.33 eV

D.0.5 eV

Answer: C

| 8


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

42, If light of wavelength 6200A falls on a
photosensitive surface of work function 2 eV,
the kinetic energy of the most energetic
photoelectron will be

A.0.5eV

B.1eV

C. zero

D.0.75 eV


https://dl.doubtnut.com/l/_FzxwvyrUeVPe
https://dl.doubtnut.com/l/_SApQOYRncw6g

Answer: C

o Watch Video Solution

43. When photons of energy hv fall on a metal
plate, having a work function W, the maximum
kinetic energy of the ejected photo electrons
is K. What will be the maximum K.E. of the
ejected photo electrons, from the same plate

if the frequency of incident radiation is

doubled ?


https://dl.doubtnut.com/l/_SApQOYRncw6g
https://dl.doubtnut.com/l/_edv1MPMCUO0T

A 2K

N|N

Chv+ K

D.K = W,

Answer: C

o Watch Video Solution

44. Planck's constant has the dimensions of

A. Power


https://dl.doubtnut.com/l/_edv1MPMCUO0T
https://dl.doubtnut.com/l/_oWpHTC8nI2fU

B. P.E.

C. Linear momentum

D. Angular momentum

Answer: D

o Watch Video Solution

45. When zinc is irradiated by radiation of
wavelength 3000A, photo electrons are
emitted. If we want to increase the velocity of

the emitted photo electrons, then


https://dl.doubtnut.com/l/_oWpHTC8nI2fU
https://dl.doubtnut.com/l/_XesSl0MGcS8a

A.the wavelength of incident radiation

should be increased

B.the wavelength of incident radiation

should be decreased

C.the intensity of radiation should be

increased

D. both the wavelength and the intensity of

radiation should be increased

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XesSl0MGcS8a

46. Radiation of energy 6.5 eV is incident on a
metal surface whose work function is 4.2 eV.
What is the potential difference that should
be applied to stop the fastest photoelectrons
emitted by the metal surface ?

A 13V

B.23V

C.35V

D.55V


https://dl.doubtnut.com/l/_XesSl0MGcS8a
https://dl.doubtnut.com/l/_zRXHJy4mUwl7

Answer: B

o Watch Video Solution

47. The threshold frequency for a
photosensitive surface corresponds to an
energy of 6.5 eV. If the stopping potential for
radiations incident on this surface is 3V, then

the energy of the incident radiation will be

A.35eV

B.7 eV


https://dl.doubtnut.com/l/_zRXHJy4mUwl7
https://dl.doubtnut.com/l/_rgpFdeNCT4Pt

C.95eV

D.13 eV

Answer: C

o Watch Video Solution

48. A photon of energy 7 eV is incident on a
metal surface having the work function of 3.75

eV. What is the stopping potential ?

A2V


https://dl.doubtnut.com/l/_rgpFdeNCT4Pt
https://dl.doubtnut.com/l/_4EfRg81sbpHw

B.3V

C.325V

D.45V

Answer: C

o Watch Video Solution

49. Light of frequency 1.5 times the threshold
frequency is incident on a photo-sensitive

material. If the frequency is halved and the


https://dl.doubtnut.com/l/_4EfRg81sbpHw
https://dl.doubtnut.com/l/_slejuxrRMtdm

intensity is doubled, the photoelectric current

becomes

A. be doubled

B. be halved

C. be zero

D. increase

Answer: C

° Watch Video Solution



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

50. Photons of energy 1.5 eV and 2.5 eV are
incident on a metal surface of work function
0.5 eV. What is the ratio of the maximum
kinetic energy of the photoelectrons ?

A l:2

B.2

C.3

D.1:4

Answer: A

I ° Wiadk hh \tAAaA CAaliikianm



https://dl.doubtnut.com/l/_0jvdxTQusLEF

YVOILLIL VI IVAGINIE L )

51.In photoelectric effect, the work function of

a metal is 3.7 eV. The emitted electron can be

stopped by applying a potential of 1.8 V. Then

A.the energy of the incident photon is 1.9

eV

B. the energy of the incident photon is 5.5

eV

C. if the energy of the incident photon is 3

eV, then the electron will be emitted


https://dl.doubtnut.com/l/_0jvdxTQusLEF
https://dl.doubtnut.com/l/_JVYFt6v0aV1L

with maximum energy

D. the energy of the incident photon is 11

eV

Answer: B

o Watch Video Solution

52. Einstein's work on photoelectric effect

gives support to

A. Mass energy relation


https://dl.doubtnut.com/l/_JVYFt6v0aV1L
https://dl.doubtnut.com/l/_ZsqmLiliMqLh

B. Bohr's theory

C. Planck's equation E = hv

D. de Broglie's hypothesis

Answer: C

o Watch Video Solution

53. The work function of a metal is 4 eV. What
should be the wavelength of the incident
radiation for the emission of photoelectrons

of zero velocity ?


https://dl.doubtnut.com/l/_ZsqmLiliMqLh
https://dl.doubtnut.com/l/_9GB8phFXrGak

A. 2500 A

B.3100 A

C.3500 A

D. 3800 A

Answer: B

o Watch Video Solution

54.If Planck's constant is denoted by h and the
charge by e, experiments on photoelectric

effect allow the determination of


https://dl.doubtnut.com/l/_9GB8phFXrGak
https://dl.doubtnut.com/l/_s9kKkOzcExJ1

A.only h
B.onlye
h

C.only —
y e

D. both h and e

Answer: C

o Watch Video Solution

55. In a photoelectric experiment, the
wavelength of incident radiation is reduced

from 6000 A to 5000 A then


https://dl.doubtnut.com/l/_s9kKkOzcExJ1
https://dl.doubtnut.com/l/_rr6ZpmBO3W42

A. stopping potential will decrease

B. stopping potential will increase

C. K.E. of emitted electrons will decrease

D.the value of the work function will

decrease

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rr6ZpmBO3W42

56. A photosensitive surface has work function
Wy = hwvy. If photons of energy 2hv, fall on
this surface, the electrons are ejected with a
maximum velocity of 4 x 10°mn /s. When the
energy of the incident photon is increased to
bhvy, then maximum velocity of the

photoelectrons will be

A.2 x 10'm/s
B.8 x 10°m/s

C.8 x 10° m/s


https://dl.doubtnut.com/l/_HdwG08tPDyJf

D.2 x 10% m/s

Answer: B

o Watch Video Solution

57. Radiation of frequency v = 9y Is incident
on a metal surface, having threshold
frequency vy. The maximum velocity of the
ejected photoelectrons is 6 x 10°m /s. What
will be the maximum velocity of the ejected

photoelectrons , if vis reduced to 3v, ?


https://dl.doubtnut.com/l/_HdwG08tPDyJf
https://dl.doubtnut.com/l/_XPixg5h82spJ

A. 2 x 10%° m/s
B.3 x 10° m/s
C.1.5 x 10° m/s

D.4 x 10% m/s

Answer: B

o Watch Video Solution

58. When a photosensitive surface is
illuminated with light of wavelength A, the

stopping potential is Vj. But when light of


https://dl.doubtnut.com/l/_XPixg5h82spJ
https://dl.doubtnut.com/l/_augXTMorF0H7

wavelength 2\ is incident on the same surface,

v
the stopping potential is T()' What is the

threshold wavelength for the surface ?

A. 2\

B. 3\

D. 5\

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_augXTMorF0H7
https://dl.doubtnut.com/l/_wnuOhs4BYlEU

59. Dimension's of planck's constant are the

same as the dimensions of the product of

A. force, displacement and time

B. force and velocity

C. force and displacement

D. force and time

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wnuOhs4BYlEU

60. When light of wavelength 3000 A falls on a
photosensitive surface (A) photoelectrons are
emitted. However, for another photoemitter
(B), light of wavelength 6000 A is required for
the emission of photoelectrons. What is the

ratio of the work functions of Aand B ?

Al:1

B.1:2

C.2:1

D.4:1


https://dl.doubtnut.com/l/_9T7lTXa5RAo4

Answer: C

° Watch Video Solution

61. Monochromatic light incident on a metal
surface emits electrons with kinetic energies
ranging from O to 2.5 eV. What is the least
energy of the incident photon, if for removing
the tightly bound electron from the metal

surface an energy of 4.3 eV is required ?

A. 1.8 eV


https://dl.doubtnut.com/l/_9T7lTXa5RAo4
https://dl.doubtnut.com/l/_9waOSaOUW7KA

B. 6.8 eV

C.from 1.8 eV to 6.8 eV

D.34 eV

Answer: B

o Watch Video Solution

62. The work function of a substance is 4.0 eV.
The longest wavelength of light that can cause
photoelectron emission from this substance is

approximately equal to


https://dl.doubtnut.com/l/_9waOSaOUW7KA
https://dl.doubtnut.com/l/_hRGPmAjMyZTB

A. 540 nm

B.400 nm

C.310 nm

D.220 nm

Answer: C

o Watch Video Solution

63. Radiations of frequencies 8 x 10" Hz and
5 x 10" Hz are incident one after the another

on the same photosensitive surface. If is found


https://dl.doubtnut.com/l/_hRGPmAjMyZTB
https://dl.doubtnut.com/l/_aYjlRdW3VDX0

that the kinetic energies of the photo
electrons emitted from the surface are in the
ratio of 2:1. What is the threshold frequency
for the surface ?

A. 1.5 x 10" Hz

B.2 x 10" Hz

C.2.5 x 10' Hz

D.3 x 10°Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_aYjlRdW3VDX0

64. When photons of energy 5 eV fall on a
photosensitive surface, the maximum KE. of
the photoelectrons emitted from the surface
is 2.5 eV. What is the stopping potential ?
A5V
B.25V

C.75V

D.1V

Answer: B



https://dl.doubtnut.com/l/_aYjlRdW3VDX0
https://dl.doubtnut.com/l/_BiltZcwK5gvo

I 0 Watch Video Solution

65. Radiation is incident on a photosensitive
surface and the stopping potential is found to
be 9 V. What is the maximum velocity of the
ejected photo electrons if the specific charge
of the electron is 1.8 x 10* C/kg ?

A. 6.6 x 10° m/s

B.1.8 x 10° m/s

C.8 x 10° m/s

D.12 x 10° m/s


https://dl.doubtnut.com/l/_BiltZcwK5gvo
https://dl.doubtnut.com/l/_UsXVeqdWr1T8

Answer: B

o Watch Video Solution

66. When the energy of the incident radiation
is increased by 20 % , kinetic energy of the
photoelectrons emitted from a metal surface

increased from 0.5eV — 0.8eV. The work

function of the metal is

A.05eV

B.0.75 eV


https://dl.doubtnut.com/l/_UsXVeqdWr1T8
https://dl.doubtnut.com/l/_SGA7rhIlDKLC

C.1eV

D.1.25 eV

Answer: C

o Watch Video Solution

67. According to Einstein's photoelectric
equation, the plot of the maximum kinetic
energy of the emitted photoelectrons from a
metal versus frequency of the incident

radiation gives a straight line whose slope


https://dl.doubtnut.com/l/_SGA7rhIlDKLC
https://dl.doubtnut.com/l/_F9BpMcRcpB8L

A.is the same for all metals and

independent of the intensity of the

radiation

B. depends both on the intensity of the

radiation and the metal used

C.depends on the intensity of the

radiation

D.depends on the nature of the metal

used

Answer: A


https://dl.doubtnut.com/l/_F9BpMcRcpB8L

o Watch Video Solution

68. Two identical photocathode receive light of
frequencies f; and f5. If the maximum
velocities of the photoelectrons (of mass m)

coming out are respectively v; and v, then:

A~ = 2N~ )

1/2
B.v1 + v2 = [%(f1+f2)]
C.vj +v; = %(ﬁ—l—fz)

1/2
D.vi; —v2 = [%(fl — fg)]


https://dl.doubtnut.com/l/_F9BpMcRcpB8L
https://dl.doubtnut.com/l/_mBCBvFSSgfq3

Answer: A

o Watch Video Solution

69. The work functions for metals A, B and C
are respectively 192 eV, 20 eV and 5 eV.
According to Einstein's equation the metals
which will emit photoelectrons for a radiation

of wavelength 4100 A is/are

A. Aonly

B. Aand B only


https://dl.doubtnut.com/l/_mBCBvFSSgfq3
https://dl.doubtnut.com/l/_6MYYOcHhPxP2

C. All the three metals

D.Conly

Answer: B

o Watch Video Solution

70. In a photoelectric experiment, a student
plotted the graph of stopping potential (Vs)
against the frequency of incident radiation (v).
But he could not write the unit of the slope of

the graph. What is the corrent unit ?


https://dl.doubtnut.com/l/_6MYYOcHhPxP2
https://dl.doubtnut.com/l/_VyvonMn7Caqv

A. JA.

B. C/J-s

C.J/s/C

D. J/A

Answer: D

° Watch Video Solution

71. X-rays are used to irradiate sodium and

copper surfaces in two separate experiments


https://dl.doubtnut.com/l/_VyvonMn7Caqv
https://dl.doubtnut.com/l/_WZpi7Hgqofp4

and stopping potential are determined. The

stopping potential is

A. VNa > VCu

B. VNa = VCu

C. VNa < VCu

D. VNo and Vi, are inversely proportional

tov

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WZpi7Hgqofp4
https://dl.doubtnut.com/l/_8Sh6AcqXbKdX

72. The maximum kinetic energies of
photoelectrons emitted from a metal are k;
and ko when it is irradiated with light of
wavelenght A\; and X\, respectively. Find work

function of the metal.

A MK + A Ko

A1+ Ag

5. M K2 + A2 K1
A1+ Ag

c MK — Mo Ko
Ay — A1

> MEKo — Ao K1
A1 — A9

Answer: C



https://dl.doubtnut.com/l/_8Sh6AcqXbKdX

\ o Watch Video Solution

73. Maximum velocity of photoelectrons
emitted by a metal surface is 1.2 x 10°m /s.
Assuming the specific charge of the electrons
to be 1.8 x 10''C /kg the value of stopping

potential in volt will be:

A2
B.3

C.4


https://dl.doubtnut.com/l/_8Sh6AcqXbKdX
https://dl.doubtnut.com/l/_4QgCcK1dJIeG

D.6

Answer: C

° Watch Video Solution

74.By how much would the stopping potential
for a given photosensitive surface go up if the
frequency of the incident radiations were to
be increased from 4 x 10" Hzto 8 x 10> Hz?
Given, h = 6.6 x 1074 Js,

e=16x10""C and ¢ = 3 x 103ms .


https://dl.doubtnut.com/l/_4QgCcK1dJIeG
https://dl.doubtnut.com/l/_qxsPYuIQbE87

A6V

B.8V

C.12V

D.16V

Answer: D

o Watch Video Solution

75. The maximum velocity of an electron
emitted by light of wavelength X incident on

the surface of a metal of work function ¢, is


https://dl.doubtnut.com/l/_qxsPYuIQbE87
https://dl.doubtnut.com/l/_G346kEHn4o2H

Where h = Planck's constant , m = mass of

electron and c = speed of light.

F2(hA — @) 112
i m

"2(hC — Ap) 112
L omA
F2(hC + Ag) 112
. omA
2(hC — Ag)

m

D.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_G346kEHn4o2H

76. Photoelectric emission is observed from a
metallic surface for frequencies v; and vy of
the incident light rays (v; > vy). If the
maximum values of kinetic energy of the
photoelectrons emitted in the two cases are in
the ratio of 1: k£, then the threshold frequency

of the metallic surface is

Ko —
A V1 — 02
K -1
Kuvo —
B. V2 — U1
K-1
Vg — U
c =21

K


https://dl.doubtnut.com/l/_WVELmKb7dvjp

V1 —
D, 21— %2
K-—-1

Answer: A

o Watch Video Solution

77. The threshold frequency for a metallic
surface corresponds to an energy of 6.2eV
and the stopping potential for a radiation
incident on this surface is 5V . The incident

radiation lies in

A. Visible region


https://dl.doubtnut.com/l/_WVELmKb7dvjp
https://dl.doubtnut.com/l/_1jvibt7bEpFu

B. X - ray region

C. Ultra-violet region

D. Infra-red region

Answer: C

o Watch Video Solution

78. The maximum velocity of electrons emitted
from a metal surface is v. What would be the
maximum velocity if the frequency of incident

lightis increased by a factor of 4?


https://dl.doubtnut.com/l/_1jvibt7bEpFu
https://dl.doubtnut.com/l/_HHpjKpizl1Q7

A. 2v

B. more than 2v

C. less than 2v

D. between vand 1.5v

Answer: B

o Watch Video Solution

79. When radiation of wavelength 3000 A is
incident on a photosensitive surface, the

maximum K.E. of the photoelectrons is 2.5 eV.


https://dl.doubtnut.com/l/_HHpjKpizl1Q7
https://dl.doubtnut.com/l/_yNBDeHZJ5WIb

What is the stopping potential if radiation of
wavelength 1500 A is incident on the same
surface ?

A 45V

B.55V

C. more than 5.5V but less than 7V

D. less than 5.5V but more than 4.5V

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yNBDeHZJ5WIb
https://dl.doubtnut.com/l/_Q3Apxt0FigV2

80. Ultraviolet light of wavelength A\; and A,
(with Ay > A;) when allowed to fall on
hydrogen atoms in their ground state is found
to liberate electrons with kinetic energies F;
and E5 respectively. The value of the planck's

constant can be found from the relation

1
A-h = zo\z — A1)(Er — Es)
1
B.h = Z()‘z + A1) (B + Es)
E, — Ey) A
C.h:( 1 2) A1z
C()\z—)\l)
Ey + Ey) A\ A
D.h:( 1 2) A1 A2

C()\g -+ )\1)


https://dl.doubtnut.com/l/_Q3Apxt0FigV2

Answer: C

o Watch Video Solution

81. 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 1lev

B.1.03 eV


https://dl.doubtnut.com/l/_Q3Apxt0FigV2
https://dl.doubtnut.com/l/_eAp6kw0EMByP

C.1.5eV

D.1.8 eV

Answer: B

o Watch Video Solution

82. When the energy of the incident radiation
is increased by 20 % , kinetic energy of the
photoelectrons emitted from a metal surface

increased from 0.5eV — 0.8eV. The work

function of the metal is


https://dl.doubtnut.com/l/_eAp6kw0EMByP
https://dl.doubtnut.com/l/_7MBSR1tU8Sdt

A .13 eV

B.1.5eV

C.0.65 eVs

D.1.0 eV

Answer: D

o Watch Video Solution

83. When a certain metallic surface is
illuminated with mono chromatic light of

wavelength )\, the stopping potential for


https://dl.doubtnut.com/l/_7MBSR1tU8Sdt
https://dl.doubtnut.com/l/_RetJiEh1qQuC

photoelectric current is 3Vj. When the same
surface is illuminated with light of wavelength
2) the stopping potential is Vj. The threshold
wavelength for this surface for photoelectric

effect is.

Answer: A

| 8


https://dl.doubtnut.com/l/_RetJiEh1qQuC

84. A photosensitive metallic surface has a
work function ¢ . If a photon of energy 3¢ fall
on this surface, the electron is ejected with a
maximum velocity of 6 x 10° m/s. When the
photon energy is increased to 9¢ , then the
maximum  velocity of the  ejected

photoelectrons will be

A 12 x 10°m/s

B.24 x 10°m/s


https://dl.doubtnut.com/l/_RetJiEh1qQuC
https://dl.doubtnut.com/l/_utMxkwSQaK7H

C.3 x 10° m/s

D.6 x 10% m/s

Answer: A

o Watch Video Solution

85. Silver has a work function of 4.7 eV. When
ultraviolet light of wavelength 100 nm is
incident upon it, a potential of 77 V is
required to stop the photo electrons from

reaching the collector plate. How much


https://dl.doubtnut.com/l/_utMxkwSQaK7H
https://dl.doubtnut.com/l/_9VyTOkinMFfp

potential will be required to stop the

photoelectrons when light of wavelength

200nm is incident upon silver?

A.235V

B.1.5V

C.154V

D.385V

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_9VyTOkinMFfp
https://dl.doubtnut.com/l/_213HTgErgrAI

86. The photoelectric threshold wavelength for
silver is A\g. The energy of the electron ejected
from the surface of silver by an incident

wavelength A(A < Ag) will be

A hc Ao — A
Ao

B. he(Ag — A)

he
Ao — A

h(X— A
D. —
C )\)\0

Answer: A

C.

o Watch Video Solution



https://dl.doubtnut.com/l/_213HTgErgrAI

87. In photoelectric effect, stopping potential
for a light of frequency n; is Vj. If light is
replaced by another having a frequency ns

then its stopping potential will be

h
AV — ;(’na —ny)

h
B.Vvl + —('n2 + nl)

®

>

C.Vi+ —(ny — 2n,)

®

>

D.Vvl + E(’I’IQ — ’I’Ll)

Answer: D


https://dl.doubtnut.com/l/_213HTgErgrAI
https://dl.doubtnut.com/l/_lInEjWCWNkDG

o Watch Video Solution

88. Light of wavelength A4 and Ap falls on two
identical metal plates A and B respectively .
The maximum kinetic energy of
photoelectrons in K4 and Kpg respectively ,
then which one of the following relations is

true ? (A4 = 2\p)

A Ky < ﬁ
2
B.2K, = Kp

C.K4 = 2Kp


https://dl.doubtnut.com/l/_lInEjWCWNkDG
https://dl.doubtnut.com/l/_l5HRd7a09EBQ

D.K4 > 2Kp

Answer: A

° Watch Video Solution

89. A source of light is placed at a distance of 1
m from a photo cell and the cut off potential
is found to be 5 V. If the source is kept at 1.5 m

from the cell, then the cut off potential will be

A 75V


https://dl.doubtnut.com/l/_l5HRd7a09EBQ
https://dl.doubtnut.com/l/_JbVBIrz9ahXk

B.10V

C.5V

D.3V

Answer: C

o Watch Video Solution

90. The work function of two photosensitive
surfaces A and B are 5 eV and 3 eV. Which
surface should be selected to prepare a photo

cell which is to be used for visible light ?


https://dl.doubtnut.com/l/_JbVBIrz9ahXk
https://dl.doubtnut.com/l/_mU4foN0hAFX6

A. surface A

B. surface B

C. neither Anor B

D. Both Aand B

Answer: B

o Watch Video Solution

91. A radio transmitter operates at a frequency

of 300 KHz and a power of 10 KW. The number


https://dl.doubtnut.com/l/_mU4foN0hAFX6
https://dl.doubtnut.com/l/_enfVunuJZioE

of photons emitted per

approximately equal to

A 7.5 x 103!

B.5 x 103!

C.2.5 x 10*!

D.4 x 10*

Answer: B

second

Is

° Watch Video Solution



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

92. For a photocell, the work function is ¢ and

the stopping potential is V; . The wavelength

of the incident radiation is

hec
A —
¢
he
¢® —eVs
C hc
¢+ eV
hc
D. ——
ep + Vi

B.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_g44U1dR3ybqt

93. The stopping potential for a certain
photocell is 1.2 V when light of wavelength
A1 = 400 nm is used. It is 0.6 V, when light of
wavelength Ay = 500 nm is used. What would
be the stopping potential, when both A\; and

Ao are incident simultaneously ?

A.09V

B.1.8V

C.06V

D.1.2V


https://dl.doubtnut.com/l/_PWXoZsr4qZgR

Answer: D

o Watch Video Solution

94. If 15% of the energy supplied to a bulb is
radiated as visible light, how many quanta are
emitted per second by a 100 watt lamp ?
Assume that the wavelength of visible light is

5600 A .

A 2 x 10*

B.1.4 x 10"


https://dl.doubtnut.com/l/_PWXoZsr4qZgR
https://dl.doubtnut.com/l/_2hjz5RibQWVh

C.1.4 x 10%®

D.2.8 x 10"

Answer: B

o Watch Video Solution

95. A photocell is illuminated by a point source
of light kept at a distance of 50 cm. If the
source is shifted by 50 cm away from the

photocell, then


https://dl.doubtnut.com/l/_2hjz5RibQWVh
https://dl.doubtnut.com/l/_G9MCArZM0wbh

A.energy of each emitted photoelectron

will be half of the initial energy

B. energy of each photoelectron will be two

times the initial energy

C.number of emitted photoelectrons will

be one quarter on the initial number

D. number of emitted photoelectrons will

be double the initial number

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_G9MCArZM0wbh

96. When an inert gas is filled in the place

vacuum in a photo cell , then

A. photoelectric current remains the same

B. decrease or increase in photoelectric

current does not depend upon the gas

filled

C. photoelectric current is increased

D. photoelectric current is decreased


https://dl.doubtnut.com/l/_G9MCArZM0wbh
https://dl.doubtnut.com/l/_qfMhVG53jFMb

Answer: C

o Watch Video Solution

97. An image of the sun is formed by a lens, of
the focal length of 30 cm, on the metal surface
of a photoelectric cell and a photoelectric
current | is produced. The lens forming the
image is then replaced by another of the same
diameter but of focal length 15 cm. The

photoelectric current in this case is


https://dl.doubtnut.com/l/_qfMhVG53jFMb
https://dl.doubtnut.com/l/_Idk2R8qjnweQ

A 41

Answer: A

o Watch Video Solution

98. When a monochromatic point source of
light is at a distance

of 0.2 m from a photoelectric cell, the cut off


https://dl.doubtnut.com/l/_Idk2R8qjnweQ
https://dl.doubtnut.com/l/_VXEBpcuMNnHC

voltage and the saturation current

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 saturation current will be 18 mA

B. the saturation current will be 6 mA

C. the stopping potential will be 0.6 V


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

D. the stopping potential will be 0.2 V

Answer: C

o Watch Video Solution

99. Light from a hydrogen tube is incident on
the cathode of a photoelectric cell the work
function of the cathode surface is 4.2eV. In
order to reduce the photo - current to zero
the voltage of the anode relative to the

cathode must be made


https://dl.doubtnut.com/l/_VXEBpcuMNnHC
https://dl.doubtnut.com/l/_eu85cKzcukQE

A +9.4V

B.—17.8V

C.—4.2V

D.—9.4V
Answer: D

o Watch Video Solution

100. Work function of lithium and copper are
respectively 2.3eV and 4.0eV. Which one of

the metal will be useful for the photoelectric


https://dl.doubtnut.com/l/_eu85cKzcukQE
https://dl.doubtnut.com/l/_8JgrFGVZ0Wxv

cell working with visible light ?

(h = 6.6 x 10" **J — s,c =3 x 10°m / s)

A. Copper
B. Lithium
C. Both

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_8JgrFGVZ0Wxv

101. If a photon has velocity ¢ and frequency n ,
then which of following represents its

wavelength ?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_LvauExxl4jFr

102. A particle which has zero rest mass and
non - zero energy and momentum must travel

with a speed

A. which is infinite

B. equal to C, the speed of light in vacuum

C.less than C

D. greater than C

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lKmVeAfwXhx7

103. The wavelength of the electromagnetic

radiations whose photon has energy of 5eV is

A. 5000 A

B. 2486 A

C.4268 A

D.3386 A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bXWzntWEXT5k
https://dl.doubtnut.com/l/_599nZsbNty4o

104. The energy of a photon corresponding to

the visible light of maximum wavelenth is

approximately

A leV

B.1.6 eV

C.7eV

D.3 eV

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_599nZsbNty4o
https://dl.doubtnut.com/l/_zBlcVNYIhC2W

105. For light of a wavelength 4000 A, the
photon energy is 2eV. For X rays of wavelength
1A, the photon energy will be

A. 2000 eV

B. 4000 eV

C. 6000 eV

D. 8000 eV

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zBlcVNYIhC2W

106. What is the momentum of a photon
having frequency of 1.5 x 10 Hz ?

A.6.62 x 10 % kg m/s

B.3.31 x 10~ % kg m/s

C.3.31 x 10 3* kg m/s

D.6.62 x 10~ 3* kg m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_O57R8rqCj6P9
https://dl.doubtnut.com/l/_lNK7Gm06kWcz

107. There are N; photons of frequency vq, in a
beam of light, In another light beam of equal
energy there are Ny photons of frequency vs.

Then N7 and N, are related as

N-
AL =1
Ny
N
B. — = =
N> V2
N
c.t=2=
N2 V1
N .
D. 2% = |2
N2 V1
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lNK7Gm06kWcz

108. nr and n, give the number of photons in
red and green beams of light. If the two beams

have the same energy, then

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lNK7Gm06kWcz
https://dl.doubtnut.com/l/_Ffw2W6xGqpmu

109. The momentum of a photon of
electromagnetic radiation is 3.3 x 10~ %° kg

m/s . The frequency of radiation is
[h = 6.6 x 10~ °*Js]

A.2.5 x 10" Hz

B.1.5 x 10" Hz

C.6 x 10" Hz

D.5 x 10™ Hz

Answer: B


https://dl.doubtnut.com/l/_Ffw2W6xGqpmu
https://dl.doubtnut.com/l/_7yax9XegKsPb

° Watch Video Solution

10. The wavelength of electromagnetic
radiation is doubled. What will happen to the
energy of the photons of the new radiation ?

A.E is doubled

B. E becomes four times

C. E is halved

D. The energy will be 1/4th of the original

energy


https://dl.doubtnut.com/l/_7yax9XegKsPb
https://dl.doubtnut.com/l/_B6FjMYX3IEgM

Answer: C

o Watch Video Solution

111. The energy of a photon is E = hv and the
momentum of photon p = 3 then the

velocity of photon will be


https://dl.doubtnut.com/l/_B6FjMYX3IEgM
https://dl.doubtnut.com/l/_sYBOKY49uTa8

Answer: B

o Watch Video Solution

112. What is the momentum of a photon of

energy 1 MeV in kg m/s ?

A5 x 10 %

B.5.1 x 10~ 22

C.7.5 x 10~ 19

D.12 x 10®


https://dl.doubtnut.com/l/_sYBOKY49uTa8
https://dl.doubtnut.com/l/_AqPgZDZx4y8S

Answer: B

o Watch Video Solution

113. Energy from the sun is received on the

earth at the rate of 9J/cm?/minute. The

average wavelength of solar light is taken as

5500 A. How many photons are received on
2

the earth per om per  minute?

[h =6.6 x 107%4J — 5]

A 2.2 x 107


https://dl.doubtnut.com/l/_AqPgZDZx4y8S
https://dl.doubtnut.com/l/_D3a30Y8iSJBZ

B.1.8 x 10"

C.2.5 x 10¥

D.1.5 x 10"

Answer: C

o Watch Video Solution

114. Photon of frequency v has a momentum
associated with it. If c is the velocity of light,

the momentum is:


https://dl.doubtnut.com/l/_D3a30Y8iSJBZ
https://dl.doubtnut.com/l/_VUDs1ifRncsA

A. hvC
B. v/C
C.hv/C?

D.hv/C

Answer: D

o Watch Video Solution

115. Which one of the following is correct ?

A E? = p’c


https://dl.doubtnut.com/l/_VUDs1ifRncsA
https://dl.doubtnut.com/l/_fiFImgEh1ZIN

C E2— pz o
2
p.E> = L
. — c2
Answer: C

o Watch Video Solution

116. The curve drawn between velocity and

frequency of a photon in vacuum will be


https://dl.doubtnut.com/l/_fiFImgEh1ZIN
https://dl.doubtnut.com/l/_ex67BVHVLcQf

A. Straight line passing through the origin

and making an angle of 45° with the

frequency axis

B. Straight line parallel to the frequency

axis

C. Hyperbola

D. Straight line parallel to the velocity axis

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ex67BVHVLcQf
https://dl.doubtnut.com/l/_gfCZJ0UK7oqT

117. A photon of )\ = 4400A is passing
through vacuum. What is the mass and
momentum of the photon ?
A5 x 10 %" kg and 1.5 x 10~ %° kg m/s
B.5 x 10 % kg and 1.5 x 10~ %" kg m/s

C.Zero, 1.5 x 10~ %0 kg m/s

D.5 x 10 %0 kg and 1.6 x 10~ ** kg m/s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_gfCZJ0UK7oqT

118. If a source of power 4kW produces 10%°
photons /second, the radiation belongs to a
part of the spectrum called:

A. ~y-rays

B. X-rays

C. Ultraviolet rays

D. Microwaves

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PJVbrFASci6Z

119. What is the force exerted by a photon
beam of intensity 1.4kW /m?, if it falls on a
perfectly absorbing disc of radius 4 metre ?
A.8.35 x 10°N
B.10°N

C.8.8 x 108N

D. 2.35 x 104N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_gEn6zVOgDsc2

120. The stopping potential (Vg) against
frequency graph of a substance is shown in

the figure. The threshold wavelength is

L.

L

A. 4000 A
B. 5000 A
C.6000 A

D. 7500 A

Answer: B

‘ o View Text Solution


https://dl.doubtnut.com/l/_NdjGll7ZaDsi

121. The figure shows the variation of
photoelectric current (I) with potential (V) for
a photo-sensitive surface for two radiations of
frequencies v, and v, for the curves a and b

respectively. From the graph we find that

B.v, > v

C.y, < vy


https://dl.doubtnut.com/l/_NdjGll7ZaDsi
https://dl.doubtnut.com/l/_XHt1QhAvY7nf

Answer: A

o View Text Solution

122. From the graph of stopping potential

against frequency for Na and Al, we infer that


https://dl.doubtnut.com/l/_XHt1QhAvY7nf
https://dl.doubtnut.com/l/_VnxbqDUoDCsn

> <

= Na Al
2 3T
g 2+
a
51
v 0 0
> X
Frequency

A. Al is a better photosensitive material

than Na

B. The stopping potentials are different for

Na and Al for the same change in

frequency


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

C. Maximum kinetic energy for both the

metals vary linearly with the frequency

D. Na and Al both have the same threshold

frequency

Answer: C

o View Text Solution

123. The anode vollage of a photocell is kept
fixed . The wavelength Mof the light falling on

the cathode varies as follows


https://dl.doubtnut.com/l/_VnxbqDUoDCsn
https://dl.doubtnut.com/l/_QMu538ZkTASZ

AO A—>

D. L.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_QMu538ZkTASZ

124. The stopping potential V  for
photoelectric emission from a metal surface is
plotted along Y - axis and frequency v of
incident light along X - axis . A straight line is

obtained as shown . Planck's constant is given

A. Slope of the straight line


https://dl.doubtnut.com/l/_Dq989uDcaqLX

B. Product of the intercept along the X-axis

and the mass of the electron

C. Product of the slope of the line and the

charge on the electron

D. Intercept on the Y-axis divided by the

charge on the electron

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Dq989uDcaqLX

125. A graph of the kinetic energy (K) of the
photoelectrons (in eV) against the frequency
(v) for a metal used as a cathode in a
photoelectric experiment is as shown in the
figure .

What is the work function of the metal ?

A 2 eV

B.2.5eV

C.3 eV


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

D.4 eV

Answer: C

° View Text Solution

126. In an experiment on photoelectric effect
the frequency f of the incident light is plotted
against the stopping potential V|,. The work

function of the photoelectric surface si given


https://dl.doubtnut.com/l/_hpEDYtcnlqRX
https://dl.doubtnut.com/l/_vij0OiADlMpM

by ( e is the electronic charge)

YA
v,|
O A * X
v V—
()
8]

A.OB X eineV

B. OB in volt

C.0OAin eV

D. the slope of the line AB

Answer: A



https://dl.doubtnut.com/l/_vij0OiADlMpM

I o Watch Video Solution

127. The figure shows the variation of
photoelectric current with anode potential for
a photo-sensitive surface for three different
radiations. Let I, I and I. be the intensities
and f,, f, and f, be the frequencies for the
curves a, b and c respectively then

L.

A fo= fyand I, # I,

B.f, = f.and I, = I,


https://dl.doubtnut.com/l/_vij0OiADlMpM
https://dl.doubtnut.com/l/_VqAlPUZ7zXbO

C. fa == fb and Ia = Ib

D. fa = fb and Ia, = Ib

Answer: A

o View Text Solution

128. The following figure represents the graph
of photoelectric current | versus applied
voltage (V). What is the maximum energy of
the emitted photoelectrons ?

|

L


https://dl.doubtnut.com/l/_VqAlPUZ7zXbO
https://dl.doubtnut.com/l/_18qxQv6jjyuQ

A 4 eV

B.0 eV

C.4]

D.2eV

Answer: A

o View Text Solution

129. According to Einstein's photoelectric

equation, the graph between kinetic energy of


https://dl.doubtnut.com/l/_18qxQv6jjyuQ
https://dl.doubtnut.com/l/_5OANxmf2utDL

photoelectrons ejected and the frequency of

the incident radiation is :

A s

B.l#

C.les

D. L.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5OANxmf2utDL

130. The graph of photoelectric current (i)
verses the applied voltage is (V) is as shown in
the figure. What is the maximum energy of the

emitted photoelectrons ?

A.O eV

B.2eV

C.3 eV

D.5eV

Answer: D


https://dl.doubtnut.com/l/_qoB4AJs7NLoD

o View Text Solution

131. When radiations of wavelength A; and A
are incident on certain photosensitive
material, the energies of electron ejected ar
E, and E, respectively, such that E; > Es,
Then Planck's constant 'h' is (C = velocity of

light)

N (Br — E3) (A1 — A2)

c(A1 - A2)
(El — E2))\16
(A1 = A2) e

(Er — E3) A1
c(A2 — A1)



https://dl.doubtnut.com/l/_qoB4AJs7NLoD
https://dl.doubtnut.com/l/_JsgGrD7srJHc

()\2 — /\1)0
(B1 — E))A1 - g

Answer: C

° Watch Video Solution

132. Let P and E denote the linear momentum
and energy of emitted photon respectively. If
the wavelength of incident radiation s

increased, then

A.both p and E increase


https://dl.doubtnut.com/l/_JsgGrD7srJHc
https://dl.doubtnut.com/l/_P9sviyJBSDPg

B. p increases and E decreases

C. p decreases and E increases

D. both p and E decrease

Answer: D

o Watch Video Solution

133. The frequency of incident light falling on a
photosensitive metal plate is doubled, the K.E

of the emitted photo-electrons is


https://dl.doubtnut.com/l/_P9sviyJBSDPg
https://dl.doubtnut.com/l/_Uzda7ESCmrZ3

A. same as its initial value

B. two times its initial value

C. more than two times its initial value

D. less than two times its initial value

Answer: C

o Watch Video Solution

134. The number of photoelectrons emitted

from a photosensitive surface


https://dl.doubtnut.com/l/_Uzda7ESCmrZ3
https://dl.doubtnut.com/l/_Lq0J3GEGxvr9

A.varies inversely witht the frequency of

radiation

B.varies directly with the frequency of

radiation

C.varies inversely with the intensity of

radiation

D.varies directly with the intensity of

radiation

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Lq0J3GEGxvr9

135. The energy of a photon of wavelength X is

[ h = Planck's constant, c = speed of light in

vacuum |

A. he)

Answer: D

I a Watch Video Solution


https://dl.doubtnut.com/l/_Lq0J3GEGxvr9
https://dl.doubtnut.com/l/_X44IdLf6iWIs

136. Light of wavelength A which is less than
threshold wavelength is incident on a
photosensitive material. If incident wavelength
is decreased so that emitted photoelectrons
are moving with same velocity, then stopping

potential will

A. increase

B. decrease

C. be zero


https://dl.doubtnut.com/l/_X44IdLf6iWIs
https://dl.doubtnut.com/l/_1xxyNkDvpML9

D. become exactly half

Answer: A

o Watch Video Solution

137. When light of wavelength A is incident on
photosensitive surface, the stopping potential
is V. When light of wavelength 3\ is incident
on same surface, the stopping potential is —

Thereshould wave length for the surface is

A. 2\


https://dl.doubtnut.com/l/_1xxyNkDvpML9
https://dl.doubtnut.com/l/_AtrAes5dTDRX

Answer: D

o Watch Video Solution

138. On a photosensitive material, when
frequency of incident radiation is increased by

30% kinetic energy of emitted photoelectrons


https://dl.doubtnut.com/l/_AtrAes5dTDRX
https://dl.doubtnut.com/l/_mgf2lr0IlS85

increases from 0.4eV to 0.9eV. The work

function of the surface is

A 1eV

B.1.267 eV

C.14 eV

D.1.8 eV

Answer: B

° Watch Video Solution

Test Your Grasp 17


https://dl.doubtnut.com/l/_mgf2lr0IlS85

1. The energy of a photon of wavelength 4000
Alis
(use h = 6.66 x 10~ **)s)

A2x 101

B.3 x 1019

C.4x 1071

D.5 x 10~ 19

Answer: D

° Watch Video Solution



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

2.In a photoelectric experiment, the reciprocal
of the slope of the straight line graph giving
the relation between the stopping potential

and the frequency of incident radiation gives

A.h

Answer: D


https://dl.doubtnut.com/l/_GztIqakvnyob
https://dl.doubtnut.com/l/_bMmYDE1vd4uj

° Watch Video Solution

3. The momentum of a photon of an
electromagnetic radiation is 3.3 x 10~ %" kg
m/sec. What is the frequency of the associated
waves ? [h = 6.6 x 103 J-s]

A.3 x 10" Hz

B.1.5 x 10"%Hz

C.4.5 x 10"3Hz

D.6 x 10'°H2


https://dl.doubtnut.com/l/_bMmYDE1vd4uj
https://dl.doubtnut.com/l/_IuGaUZxBdszc

Answer: B

o Watch Video Solution

4, If the threshold frequency for
photoemission on a metal corresponds to a

wavelength 5000 A, then its work function is

A.10 ]
B.16 x 104
C.4 x 10_1OJ

D.4 x 10~ 19


https://dl.doubtnut.com/l/_IuGaUZxBdszc
https://dl.doubtnut.com/l/_Y1VAvwrOyj4C

Answer: D

o Watch Video Solution

5. Photons of energy 5.5 eV are incident on a

metal surface. If the stopping potential is 3V,

then the work function of the metal will be

A . 25eV

B.2 eV

C.85eV

D.1.5eV


https://dl.doubtnut.com/l/_Y1VAvwrOyj4C
https://dl.doubtnut.com/l/_EPwJ6UhWqchO

Answer: A

° Watch Video Solution

6. When light of energy 2.5 eV falls on a metal
surface, the maximum K.E. of the emitted
electrons is T. If the radiation of energy 4eV is
made incident on the same metal surface, the
K.E. of the electrons is doubled. What is the

work function of the metal ?

A.05eV


https://dl.doubtnut.com/l/_EPwJ6UhWqchO
https://dl.doubtnut.com/l/_n26ZV4p5v8sc

B.1eV

C.1.5 eV

D.2 eV

Answer: B

o Watch Video Solution

7. The threshold energy of a surface is 2 eV.
When irradiated with some radiations, the
stopping potential is found to be 3.6 V. The

energy of the incident photon is


https://dl.doubtnut.com/l/_n26ZV4p5v8sc
https://dl.doubtnut.com/l/_Ua7zGaGNKUTF

A 4.48 x 10~
B.8.96 x 1019
C.15 x 10~ 18

D.17.92 x 10~

Answer: B

o Watch Video Solution

8. Sodium and copper have work functions of

23 eV and 4.5 eV. The ratio of their


https://dl.doubtnut.com/l/_Ua7zGaGNKUTF
https://dl.doubtnut.com/l/_UFgGn3K1rLbN

corresponding threshold wavelengths will be

approximately equal to

A2:1

B.1:2

C.4/2:1

D.1:4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_UFgGn3K1rLbN

9. The surface of a metal is illuminated with
light of wavelength 400 nm. The kinetic energy
of the ejected photoelectrons was found to be
1.68 eV. What is the work function of the metal
? [hC = 1240eV - nm]

A.3.09 eV

B.1.41eV

C.1.51eV

D. 1.68 eV

Answer: B


https://dl.doubtnut.com/l/_lgAY1QRrrHbf

° Watch Video Solution

10. The current in a photocell can be just
reduced to zero by a potential of 2.5 V. The
maximum kinetic energy of the emitted
electrons is

A 2]

B.25eV

C.4 eV

D.4 x 10~ 1Y


https://dl.doubtnut.com/l/_lgAY1QRrrHbf
https://dl.doubtnut.com/l/_HRTVkskVI5yO

Answer: B

o Watch Video Solution

11. A lamp is placed at a distance of 8 cm from
a photocell and the microammeter records a
current of 100uA. If the lamp is kept at a
distance of 4 cm from the photocell, the
photoelectric current recorded by the

microammeter will be

A. 200uA


https://dl.doubtnut.com/l/_HRTVkskVI5yO
https://dl.doubtnut.com/l/_L6oyrovjRSKp

B. 4001 A

C.100uA

D. 300u A

Answer: B

o Watch Video Solution

12. The cathode of a photoelectric cell is
changed such that the work function changes

from (W7 — Wy (Wy > W7). If the current

before and after change are I; and I, all


https://dl.doubtnut.com/l/_L6oyrovjRSKp
https://dl.doubtnut.com/l/_ikF6uYvKR37X

other conditions remaining unchanged , then

(assuming hv > Ws)

AT < T, <2I

B.I, > I,

CL <1

D. Il — .[2

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ikF6uYvKR37X

13. The wavelength of the photons are 4500 A
and 6000 A. The ratio of their energies is

A l:2

B.3:4

C.4:3

D.2:5

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_abtgsSv7gDPc
https://dl.doubtnut.com/l/_0ex0MUg0r3lB

14. An AIR station is broadcasting the waves of
wavelength 300metres. If the radiating power
of the transmitter is 10kW, then the number
of photons radiated per second is

A. 1.5 x 10%

B.1.5 x 10°

C.1.5 x 10*®

D.1.5 x 10%°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0ex0MUg0r3lB

15. For a photosensitive metal surface the
graph of the stopping potential V; against
frequency v of the incident radiation is as
shown in the figure. What is the work function

of the metal 2 [h = 6.6 x 10 3*J - 5]

A.155eV
B.17.8 eV
C.20.6 eV

D. 245 eV


https://dl.doubtnut.com/l/_0ex0MUg0r3lB
https://dl.doubtnut.com/l/_BagxXFU70feA

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_BagxXFU70feA

