PHYSICS

BOOKS - FULL MARKS PHYSICS (TAMIL
ENGLISH)

DUAL NATURE OF RADIATION AND
MATTER



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb

1. For the photoelectric emission from cesium,
show that wave theory prodicts that

()  maximum kinetic energy of the
photoelectrons (K ,..) depends on the
intensity | of the incident light

(i) K .x does not depend on the frequency
of the incident light and

(iii) the time interval between the incidence of
light and the ejection of photoelectrons is
very long.

(Given : The work function for cesium is 1.90 eV

and the power absorbed per unit area is


https://dl.doubtnut.com/l/_0RdcomB5RUB0

1.60 x 10" °Wm 2 which produces a

measurable photocurrent in cesium.)

° Watch Video Solution

2. A radiation of wavelength 300 nm is
incident  on a silver  surface. Will

photoelectrons be observed ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0RdcomB5RUB0
https://dl.doubtnut.com/l/_ygQ1MTkY8Wyh

3. When light of wavelength 2200 A falls on
Cu, photo electrons are emitted from it. Find
(i) the threshold wavelength and (ii) the
stopping potential. Given : the work function

for Cuis ¢g =4.7 eV.

o Watch Video Solution

4.The work function of potassium is 2.2 eV. UV
light of wavelength 3000 A and intensity 2

Wm ™% is incident on the potassium surface.


https://dl.doubtnut.com/l/_jS77TZx62F9w
https://dl.doubtnut.com/l/_9GmGJbkvRAaY

(i) Determine the maximum kinetic energy of
the photo electrons (ii) If 40% of incident
photons produce photo electrons, how many
electrons are emitted per second if the area of

the potassium surface is 2 em? ?

o Watch Video Solution

5. Light of wavelength 390 nm is directed at a
metal electrode. To find the energy of
electrons ejected, an opposing potential

difference is established between it and


https://dl.doubtnut.com/l/_9GmGJbkvRAaY
https://dl.doubtnut.com/l/_RKWJHuULGbE4

another  electrode. The  current of
photoelectrons from one to the other is
stopped completely when the potential
difference is 110 V. Determine (i) the work
function of the metal and (ii) the maximum
wavelength of light that can electrons from

this metal.

o Watch Video Solution

6. Calculate the momentum and the de Broglie

wavelength in the following cases :


https://dl.doubtnut.com/l/_RKWJHuULGbE4
https://dl.doubtnut.com/l/_QdxFZPan7RkA

(1) an electron with kinetic energy 2 eV.

(i) a bullet of 50g fired from rifle with a speed
of 200 m/s

(i) a 4000 kg car moving along the highways
at 50 m/s

Hence show that the wave nature of matter is
important at the atomic level but is not really

relevant at macroscopic level.

o Watch Video Solution



https://dl.doubtnut.com/l/_QdxFZPan7RkA

7. Find the de Broglie wavelength associated
with an alpha particle which is accelerated
through a potential difference of 400 V. Given

that the mass of the proton is 1.67 x 102

kg.

o Watch Video Solution

8. A proton and an electron have same de

Broglie wavelength. Which of them moves


https://dl.doubtnut.com/l/_dS4SMY0oUwQA
https://dl.doubtnut.com/l/_1auj79pFbBOI

faster and which possesses more kinetic

energy ?

° Watch Video Solution

9. Calculate the cut-off wavelength and cutoff
frequency of x-rays from an xray tube of

accelerating potential 20,000 V.

° Watch Video Solution

Textual Evaluation Solved Multiple Choice

Questions


https://dl.doubtnut.com/l/_1auj79pFbBOI
https://dl.doubtnut.com/l/_brcH33WHbcNq

1. The wavelength A, of an electron and A, of

a photon of same energy E are related

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1xsVdunPkom8

2.In an electron microscope, the electrons are
accelerated by a voltage of 14 kV. If the voltage
is changed to 224 kV, then the de Broglie

wavelength associated with the electrons

A.increase by 2 time

B. decrease by 2 times

C. decrease by 4 times

D. increase by 4 times


https://dl.doubtnut.com/l/_1xsVdunPkom8
https://dl.doubtnut.com/l/_VD85MKvznWDs

Answer: C

o View Text Solution

3. A particle of mass 3 x 10 % g has the same
wavelength as an electron moving with a

1

velocity 6 x 10%ns~!. The velocity of the

particle iS...cennn.
A.1.82 x 10 Bms 1
B.9 x 10 *ms !

C.3 x 10 3ms 1


https://dl.doubtnut.com/l/_VD85MKvznWDs
https://dl.doubtnut.com/l/_VDHcN7O7GhYb

D.1.82 x 10 Pms !

Answer: D

o View Text Solution

4. When a metallic surface is illuminated with

radiation of wavelength A, the stopping

potential is V. If the same surface s

illuminated with radiation of wavelength 2,
: .

the stopping potential is T The threshold

wavelength for the metallic surface is................


https://dl.doubtnut.com/l/_VDHcN7O7GhYb
https://dl.doubtnut.com/l/_0Kw1AD0ePeTn

Answer: D

o View Text Solution

5. If a light of wavelength 330 nm is incident
on a metal with work function 3.55 eV, the

electrons are emitted. Then the wavelength of


https://dl.doubtnut.com/l/_0Kw1AD0ePeTn
https://dl.doubtnut.com/l/_WCtZ4K4nQ1YF

the emitted electron is (Take h = 6.6 X 1034

A < 2.7 x 10 ?m
B. > 2.75 x 10 'm
C. <275 x 10 *m

D. < 2.5x 10 9

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WCtZ4K4nQ1YF

6. A photoelectric surface is illuminated
successively by monochromatic ligth of
wavelength A and R If the maximum kinetic
energy of the emitted photoelectrons in the

second case is 3 times that in the first case,

the work function at the surface of material


https://dl.doubtnut.com/l/_almLJFEUB8iq

Answer: D

° Watch Video Solution

7.1n photoelectric emission, a radiation whose
frequency is 4 times threshold frequency of a
certainn metal is incident on the metal. The an
the maximum possible velocity of the emitted

electron will be.....................

L
m


https://dl.doubtnut.com/l/_almLJFEUB8iq
https://dl.doubtnut.com/l/_eiEhJ9J1apLP

Answer: B

o Watch Video Solution

8. Two radiations with photon energies 0.9 eV
and 3.3 eV respectively are falling on a metallic

surface successively. If the work function of the


https://dl.doubtnut.com/l/_eiEhJ9J1apLP
https://dl.doubtnut.com/l/_QDiAhEJUaunh

metal is 0.6 eV, then the ratio of maximum

speeds of emitted electrons will be............

Al:4

B.1:3

C.1:1

D.1:9

Answer: B

° Watch Video Solution



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

9. A light source of wavelength 520 nm emits
1.04 x 10'° photons per second while the
second source of 460 nm produces
1.38 x 10'° photons per second. Then the
ratio of power of second source to that of first

SOUICE ISauuneeeeenes

A.1.00
B.1.02
C.15

D. 0.98


https://dl.doubtnut.com/l/_4t0j84ygvowi

Answer: C

o Watch Video Solution

10. The mean wavelength of light from sun is
taken to be 550 nm and its mean power is
3.8 x 10?® W. The number of photons received

by the human eye per second on the average

A. 10%

B. 10*2


https://dl.doubtnut.com/l/_4t0j84ygvowi
https://dl.doubtnut.com/l/_SSoNQCUvieIq

C.10%

D. 10°!

Answer: A

° Watch Video Solution

1. The threshold wavelength for a metal
surface whose photoelectric work function is

3313 €V iSuerereerncreenne

A. 4125 A


https://dl.doubtnut.com/l/_SSoNQCUvieIq
https://dl.doubtnut.com/l/_71kh6KzdaipW

B.3750 A

C. 6000 A

D.2062.5 A

Answer: B

o Watch Video Solution

12. A light of wavelength 500 nm is incident on
a sensitive plate of photoelectric work

function 1.235 eV. The kinetic energy of the


https://dl.doubtnut.com/l/_71kh6KzdaipW
https://dl.doubtnut.com/l/_D6W1wLWiCmLH

photo electrons emitted is be (Take h =
6.6 x 103 Js)

A.0.58 eV

B.2.48 eV

C.1.24 eV

D. 116 eV

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_D6W1wLWiCmLH

13. Photons of wavelength A are incident on a
metal. The most energetic electrons ejected
from the metal are bent into a circular arc of
radius R by a perpendicular magnetic field

having magnitude B. The work function of the

metal iS. e
A he e?B?R?
L — —m
A Ce 2m,
hc eBR 2
B. — + 2m,
A 2Me
he 5 e?B2R?
C.— —m,c® — ———
A 2me
D E —2m eBR :
A “| 2m,


https://dl.doubtnut.com/l/_gdg7b2dk1WVh

Answer: D

o Watch Video Solution

14. The work functions for metals AB and Care
192 eV, 20 eV and 5.0 eV respctively. The
metals which will emit photoelectrons for a
radiation of wavelength 4100A is / are

A. Aonly

B. both Aand B

C. all these metals


https://dl.doubtnut.com/l/_gdg7b2dk1WVh
https://dl.doubtnut.com/l/_PpTl7s2byeEB

D. none

Answer: B

° Watch Video Solution

15. Emission of electrons by the absorption of

heat energy is callled.................. emission.

A. photoelectric

B. field

C. thermionic


https://dl.doubtnut.com/l/_PpTl7s2byeEB
https://dl.doubtnut.com/l/_nYWJCVlRsPGI

D. secondary

Answer: C

o Watch Video Solution

Textual Evaluation Solved Short Answer

Questions

1. Why do metals have a large number of free

electrons ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nYWJCVlRsPGI
https://dl.doubtnut.com/l/_WLvZbOmqtqPP

2. Define work function of a metal. Give its unit.

o Watch Video Solution

3. What is photoelectric effect ?

o Watch Video Solution

4. How does photocurrent vary with the

intensity of the incident light ?

| N I


https://dl.doubtnut.com/l/_WLvZbOmqtqPP
https://dl.doubtnut.com/l/_TJsDgZq4aDTQ
https://dl.doubtnut.com/l/_r1LdHawcQauv
https://dl.doubtnut.com/l/_poIjJCociz9K

| ¥ Watch Video Solution |

5. Give the definition of intensity of light and

its unit.

o Watch Video Solution

6. How will you define threshold frequency ?

o Watch Video Solution



https://dl.doubtnut.com/l/_poIjJCociz9K
https://dl.doubtnut.com/l/_W4OiuVMDSjN1
https://dl.doubtnut.com/l/_6K3oMV3TxRHu

7.What is a photo cell ? Mention the different

types of photocells.

° Watch Video Solution

8. Write the expression for the de Broglie
wavelength associated with a charged particle
of charge q and mass m, when it is accelerated

through a potential V.

o Watch Video Solution



https://dl.doubtnut.com/l/_JWRjnFYrXFL3
https://dl.doubtnut.com/l/_BDwMWznwE8Gm
https://dl.doubtnut.com/l/_8Aprlw2t6XhR

9. State de Broglie hypothesis.

o Watch Video Solution

10. Why we do not see the wave properties of

a baseball ?

° Watch Video Solution

11. A proton and an electron have same kinetic

energy. Which one has greater de Broglie


https://dl.doubtnut.com/l/_8Aprlw2t6XhR
https://dl.doubtnut.com/l/_qVhWjPcg1lLy
https://dl.doubtnut.com/l/_UdBhSebvZxWW

wavelength. Justify.

o Watch Video Solution

12. Write the relationship of de Broglie
wavelength A\ associated with a particle of

mass m in terms of its kinetic energy K.

o Watch Video Solution

13. Name an experiment which shows wave

nature of the electron. Which phenomenon


https://dl.doubtnut.com/l/_UdBhSebvZxWW
https://dl.doubtnut.com/l/_hvvudWFaIf7d
https://dl.doubtnut.com/l/_tbKP8mbKc6wz

was observed in this experiment using an

electron beam?

° Watch Video Solution

14. An electron and an alpha particle have
same kinetic energy. How are the de Broglie

wavelengths associated with them related ?

° Watch Video Solution

Textual Evaluation Solved Long Answer

Questions


https://dl.doubtnut.com/l/_tbKP8mbKc6wz
https://dl.doubtnut.com/l/_keX110mfyG7Q

1. What do you mean by electron emission ?
Explain briefly various methods of electron

emission.

o Watch Video Solution

2. Briefly discuss the observations of Hertz,

Hallwachs and Lenard. Hertz observation:

° Watch Video Solution



https://dl.doubtnut.com/l/_WHMJ9ARsrezZ
https://dl.doubtnut.com/l/_4E0z7qUKrqTu
https://dl.doubtnut.com/l/_4ELgOrI9NG9v

3. Explain the effect of potential difference on

photoelectric current.

o Watch Video Solution

4. Explain how frequency of incident light

varies with stopping potential.

° Watch Video Solution

5. List out the laws of photoelectric effect.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_4ELgOrI9NG9v
https://dl.doubtnut.com/l/_nLgIwfU4ui2k
https://dl.doubtnut.com/l/_WHj6g1Bz51CR

6. Explain why photoelectric effect cannot be

explained on the basis of wave nature of light.

o Watch Video Solution

7. Explain the quantum concept of light.

o Watch Video Solution



https://dl.doubtnut.com/l/_WHj6g1Bz51CR
https://dl.doubtnut.com/l/_RWlbwdGIm2Wb
https://dl.doubtnut.com/l/_UJo5EIboGzlf

8. Obtain Einstein's photoelectric equation

with necessary explanation.

° Watch Video Solution

9. Explain experimentally observed facts of
photoelectric effect with the help of Einstein's

explanation.

° Watch Video Solution



https://dl.doubtnut.com/l/_7phPXiUztZWQ
https://dl.doubtnut.com/l/_XwyxAtwQYJJR

10. Give the construction and working of

photo emissive cell.

o Watch Video Solution

1. Derive an expression for De Broglie

wavelength.

o Watch Video Solution

12. Write about electron microscope.



https://dl.doubtnut.com/l/_jTsGJjqUfPi9
https://dl.doubtnut.com/l/_7cP07ODcxIt2
https://dl.doubtnut.com/l/_LasOPQXOhf7F

o Watch Video Solution

13. Discuss the Davisson and Germer

experiment.

o Watch Video Solution

Textual Evaluation Solved Numerical Problems

1. How many photons per second emanate

from a 50 mW laser of 640 nm ?

| e |


https://dl.doubtnut.com/l/_LasOPQXOhf7F
https://dl.doubtnut.com/l/_kbt0k0kCoGZf
https://dl.doubtnut.com/l/_waJ0J4LNr9Jf

& Watch Video Solution I

2. Calculate the maximum kinetic energy and
maximum velocity of the photoelectrons
emitted when the stopping potential is 81V for

the photoelectric emission experiment.

° Watch Video Solution

3. Calculate the energies of the photons
associated with the following radiation:

violet light of 413 nm


https://dl.doubtnut.com/l/_waJ0J4LNr9Jf
https://dl.doubtnut.com/l/_bUU1qkATGDkt
https://dl.doubtnut.com/l/_Dfl2CdKGgsJR

° Watch Video Solution

4, A 150 W lamp emits light of mean
wavelength of 5500A. If the efficiency is 12 %
find out the number of photons emitted by

the lamp in one second.

o Watch Video Solution

5. How many photons of frequency 10" H z will

make up 19.86 ] of energy ?

| e |


https://dl.doubtnut.com/l/_Dfl2CdKGgsJR
https://dl.doubtnut.com/l/_v3yEK5DvOcl5
https://dl.doubtnut.com/l/_YKflcMjY3Xu7

& Wwatch Video Solution I

6. What should be the velocity of the electron
so that its momentum equals of 4000A

wavelength photon.

° Watch Video Solution

7. When a light of frequency 9 x 10" Hz is
incident on a metal surface, photoelectrons

are emitted with a maximum speed of


https://dl.doubtnut.com/l/_YKflcMjY3Xu7
https://dl.doubtnut.com/l/_Yo3yZvRLrWSB
https://dl.doubtnut.com/l/_P9vkyNMIYC5U

8 x 10°ms~ ! . Determine the threshold

frequency of the surface.

° Watch Video Solution

8. When a 6000A light falls on the cathode of
a photo cell and produced photoemission. If a
stopping potential of 0.8 V is required to stop
emission of electron, then determine the

frequency of the light

° Watch Video Solution



https://dl.doubtnut.com/l/_P9vkyNMIYC5U
https://dl.doubtnut.com/l/_bZVgUmP9z5zE
https://dl.doubtnut.com/l/_ritO0ijtygUp

9. A 3310 A photon liberates an electron from
a material with energy 3 x 10™ % ] while
another 5000 A photon ejects an electron
with energy 0.972 x 10~ *?) from the same
material. Determine the value of Planck's
constant and the threshold wavelength of the

material.

o Watch Video Solution

10. At the given point of time, the earth

receives energy from sun at 4calem ~*min !


https://dl.doubtnut.com/l/_ritO0ijtygUp
https://dl.doubtnut.com/l/_7qOlUmTvXQqs

.Determine the number of photons received

on the surface of the Earth per e¢m? per

minute. (Given : Mean wavelength of sun light

= 5500A)

° Watch Video Solution

11. UV light of wavelength 1800A is incident on
a lithium surface whose threshold wavelength
4965A. Determine the maximum energy of the

electron emitted.

° Watch Video Solution



https://dl.doubtnut.com/l/_7qOlUmTvXQqs
https://dl.doubtnut.com/l/_fZAQLPdo9mbv

12. Calculate the de Broglie wavelength of a
proton whose kinetic energy is equal to
81.9 x 10~ *J. (Given : mass of proton is

1836 times that of electron ) .

o Watch Video Solution

13. A deuteron and an alpha particl are
accelerated with the same potential. Which

one of the two has


https://dl.doubtnut.com/l/_fZAQLPdo9mbv
https://dl.doubtnut.com/l/_FbJgsxwi7yOq
https://dl.doubtnut.com/l/_tQThVj89SDgA

greater value of de Broglie wavelength

associated with it and i

° Watch Video Solution

14. An electron is accelerated through a
potential difference of 81V. What is the de
Broglie wavelength associated with it? To
which part of electromagnetic spectrum does

this wavelength corresspond ?

° Watch Video Solution



https://dl.doubtnut.com/l/_tQThVj89SDgA
https://dl.doubtnut.com/l/_IAztIO4XKEEL
https://dl.doubtnut.com/l/_DgXTD7Pro97e

15. The ratio between the de Broglie
wavelength  associated  with  protons,
accelerated through a potential of 512 V and
that of alpha particles accelerated through a
potential of X volts is found to be one. Find

the value of X.

o Watch Video Solution

Additional Questions Multiple Choice Questions



https://dl.doubtnut.com/l/_DgXTD7Pro97e

1. The maximum kinetic energy of
photoelectrons emitted from a surface when
photons of energy 3 eV fall on it is 4 eV. The
stopping potential, in volt, is.........

A 2

B.4

C.6

D.10

Answer: B

‘ o Wiadk~hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_pRV8Ied6IiC8

VVCILLIL VI INAGINI L] J

2.If an electron and proton are propagating in

the form of waves having the same A, it

implies that they have the same

A. energy

B. momentum

C. velocity

D. angular momentum

Answer: B

| s ]


https://dl.doubtnut.com/l/_pRV8Ied6IiC8
https://dl.doubtnut.com/l/_PTIQlx7Wd7Aq

| ¥ Watch Video Solution ]

3. An electron of mass m and charge e is
accelerated from rest through a potential

difference V in vacuum. Its final velocity will be

2eV
A.
\/ m

Answer: A



https://dl.doubtnut.com/l/_PTIQlx7Wd7Aq
https://dl.doubtnut.com/l/_I8ciaFqusAUG

\ o Watch Video Solution

4. The work funciton of a substance is 4.0 eV.

The longest wavelength of light that can cause

photoelectron emission from this substance is

approximately

A. 540 nm

B.400 nm

C.310 nm

D.220 nm


https://dl.doubtnut.com/l/_I8ciaFqusAUG
https://dl.doubtnut.com/l/_J0lesVT3sAwN

Answer: C

o Watch Video Solution

5. Sodium and copper have work functions of

2.3eV and 4.5 eV respectively, then the ratio of

the wavelengths is nearest to

A.l:2

B.4:1

C.2:1

D.1:4


https://dl.doubtnut.com/l/_J0lesVT3sAwN
https://dl.doubtnut.com/l/_Isx0UMI3qDTr

Answer: C

o Watch Video Solution

6. The surface of a metal is illuminated with
the light of 400 nm. The kinetic energy of the
ejected photoelectrons was found to be 1.68
eV. The work function of the metal is (hc = 1240

eV nm)

A.3.09 eV

B.1.42 eV


https://dl.doubtnut.com/l/_Isx0UMI3qDTr
https://dl.doubtnut.com/l/_LfIZrllWMUzS

C.1.51eV

D. 1.68 eV

Answer: B

O Watch Video Solution

7. 4 eV is the energy of the incident photon
and the work function is 2 eV. The stopping

potential will be

A. 2V


https://dl.doubtnut.com/l/_LfIZrllWMUzS
https://dl.doubtnut.com/l/_GZozVgw9b6yz

B. 4V

C.6V

D.2y/2V

Answer: A

o Watch Video Solution

8. A light having wavelength 300 nm falls on a
metal surface work function of metal is 2.54

eV. What is stopping potential ?


https://dl.doubtnut.com/l/_GZozVgw9b6yz
https://dl.doubtnut.com/l/_hEcg1zVT76Fi

A14V

B.2.59V

C.1.e0V

D.1.29V

Answer: A

o Watch Video Solution

9. If the K.E. of free electron doubles, its de-

Broglie wavelength changes by the factor


https://dl.doubtnut.com/l/_hEcg1zVT76Fi
https://dl.doubtnut.com/l/_syG7gsq6BFpT

Answer: C

o Watch Video Solution

10. If the kinetic energy of a particle is
increased by 16 times, the percentage change

in the de-Broglie wavelength of the particle is


https://dl.doubtnut.com/l/_syG7gsq6BFpT
https://dl.doubtnut.com/l/_16vHVHsYmYgH

A. 25

B.75

C.60

D. 50

Answer: B

o Watch Video Solution

11. When a proton is accelerated through 1V,

then its kinetic energy will be


https://dl.doubtnut.com/l/_16vHVHsYmYgH
https://dl.doubtnut.com/l/_WyEVKAZYJDfm

A leV

B.13.6 eV

C. 1840 eV

D. 0.54 eV

Answer: A

o Watch Video Solution

12. The kinetic energy of an electron, which is
accelerated in the potential difference of 100

volts, is


https://dl.doubtnut.com/l/_WyEVKAZYJDfm
https://dl.doubtnut.com/l/_E875b4FOq2ft

A. 416.6 cal
B. 6.636 cal
C.1.602 x 10717

D.1.6 x 10*

Answer: C

° Watch Video Solution

13. Kinetic energy of emitted electron depends

upon


https://dl.doubtnut.com/l/_E875b4FOq2ft
https://dl.doubtnut.com/l/_TJdfvPzx2XNj

A. frequency

B. intensity

C. nature of atmosphere surrounding the

electron

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TJdfvPzx2XNj

14. The work function of photometal is 6.626

eV. What is the threshold wavelength ?

A.3921 A

B.1875 A

C.1867 A

D.4433 A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8HmTyc0V9Aiz
https://dl.doubtnut.com/l/_JRNOkjaOszNB

15. The number of photo-electrons emitted for
light of a frequency v (higher than the
threshold frequency vyg) is proportional to
A.Threshold frequency (vy)
B. Intensity of light

C. Frequency of light (v)

D.v — vy

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JRNOkjaOszNB
https://dl.doubtnut.com/l/_CyaDOaehetFB

16. The speed of an electron having a
wavelength of 10" mis

A.7.25 x 10%ms 1

B.6.26 x 10%ms !

C.5.25 x 10°ms !

D.4.24 x 10%ms !

Answer: A

° Watch Video Solution



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

17. If an electron and a photon propagate in

the form of waves having the same

wavelength, it implies that they have the same

A. energy

B. momentum

C. angular momentum

D. velocity

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ICBOceRuS2EO

18. Electron volt (eV) is a unit of

A. energy

B. potential

C. current

D. charge

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sCu5NQ3qSUMk

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

the momentum is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9ti3sxYwgl8S

20. The time taken by a photoelectron to come

out after photon strikes is approximately

A 10 s

B.10 105

C.10 65

D.10 's

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rwpputZMQs2M
https://dl.doubtnut.com/l/_P6UFYuGNfzVr

21. Cathode rays consist of

A. photons

B. electrons

C. protons

D. a-particles

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_P6UFYuGNfzVr

22. The momentum of photon whose

frequencyis fis

A.

hf
c
3. <

f
el
f

C
D.h—f

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ocB2gn88zInc
https://dl.doubtnut.com/l/_z1JUFashlaEw

23.The energy of photon of wavelength A is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_z1JUFashlaEw

24. The ratio of the energy of a photon with

A = 150 nm to that with A = 300 nm is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Far0LzeoEKqc
https://dl.doubtnut.com/l/_SVoBW9pqoSx4

25. Photons of 5.5 eV energy fall on the surface

of the metal emitting photoelectrons of

maximum kinetic energy 4.0 eV. The stopping

voltage required for these electrons is

A.55V

B.1.5V

C.95V

D.40V

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_SVoBW9pqoSx4

26. The wavelength of photon is proportional

to (where v = fequency)

%

N

gl %

o

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_SVoBW9pqoSx4
https://dl.doubtnut.com/l/_Ix2EbcXFNDWb

27. What is the energy of a photon whose
wavelength is 6840 A ?

A.1.81eV

B.3.6 eV

C. —13.6eV

D.121 eV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HzPRLYwzWBOI
https://dl.doubtnut.com/l/_y6kgWxfPKr54

28. Momentum of photon of wavelength A is

h
A —
A

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_y6kgWxfPKr54

29. The momentum of a photon of energy 1

MeV is kg m/s will be

A5 x 10 22

B.0.33 x 10°

C.7Tx10"2%

D.10 %

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kmDhQhcoXQK2
https://dl.doubtnut.com/l/_hl6iILzcfrV1

30.If a proton and electron have the same de-

Broglie wavelength, then

A. momentum

B. angular momentum

C.energy

D. velocity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hl6iILzcfrV1

31. Photoelectric effect can be explained by

A. corpusular theory of light
B. wave nature of light
C. Bohr's theory

D. quantum theory of light

Answer: D

o Watch Video Solution



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

32. Which of the following waves can produce

photoelectric effect ?

A. ultrasound

B. infrared

C. radiowaves

D. X-rays

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_QZSq0r9MCxrr
https://dl.doubtnut.com/l/_BwYv2h4TuTqj

33. Which light when falls on a metal will emit

photoelectons ?

A. uv radiation

B. infrared radiation

C. radio waves

D. microwaves

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BwYv2h4TuTqj

34. In photoelectric effect, the KE of electrons

emitted from the metal surface depends upon

A. intensity of light

B. frequency of incident light

C. velocity of incident light

D. both intensity and velocity of light

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xl6mKbtFYKVh
https://dl.doubtnut.com/l/_fl3af3qkdUQy

35. In photoelectric effect, electrons are

ejected from metals, if the incident light has a

certain minimum

A. wavelength

B. frequency

C. amplitude

D. angle of incidence

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fl3af3qkdUQy
https://dl.doubtnut.com/l/_kqq1lu46XL58

36. Number of ejected photoelectrons

increases with increases

A. a) in intensity of light

B. b) in wavelength of light

C. c) in frequency of light

D. d) never

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kqq1lu46XL58

37.By photoelectric effect, Einstein proved

A FE = hv

1 2
B.K.FE. = Emfu

C.E = mc
. 2
D E — Rhe
n2
Answer: A

o Watch Video Solution



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

38. A photocell employs photoelectric effect to

convert

A. Change in the frequency of light into a

change in the electric current.

B. Change in the frequency of light into a

change in electric voltage

C.Change in the intensity of illumination

into a change in photoelectric current


https://dl.doubtnut.com/l/_mf1mDZdSQp7n

D.Change in the intensity of illumination

into a change in the work function of the

photo cathode

Answer: C

o Watch Video Solution

39. When ultraviolet rays incident on metal
plate there photoelectric effect does not

occur, it occurs by incident of


https://dl.doubtnut.com/l/_mf1mDZdSQp7n
https://dl.doubtnut.com/l/_CrQrfA24xIUa

A. infrared rays

B. X-rays

C.radio waves

D. microwaves

Answer: B

o Watch Video Solution

40. The threshold frequency for photoelectric
effect on sodiune corresponds to a

wavelength of 5000 A. Its function is


https://dl.doubtnut.com/l/_CrQrfA24xIUa
https://dl.doubtnut.com/l/_CU1xrsqKTgsW

A4 x 1019
B.1)
C.2x 101

D.3 X 10_19J

Answer: A

o Watch Video Solution

41. The photoelectric work function for a metal
surface is 4125 eV. The cut off wavelength for

this surface is


https://dl.doubtnut.com/l/_CU1xrsqKTgsW
https://dl.doubtnut.com/l/_AouvSNCYZr4l

A.3000 A

B.2062.5 A

C.4125 A

D. 6000 A

Answer: A

o Watch Video Solution

42. Ultraviolet radiations of 6.2 eV falls on an
aluminium surface. Kinetic energy of fastest

electrons emitted is (work function = 4.2 eV)


https://dl.doubtnut.com/l/_AouvSNCYZr4l
https://dl.doubtnut.com/l/_ZGlepy7EXEOL

A 3.2 x 10721
B.3.2 x 1017}
C.7Tx 10" %

D.9 X 10_32J

Answer: B

o Watch Video Solution

43. The de-Broglie wavelength of a tennis ball

of mass 60g moving with a velocity of 10


https://dl.doubtnut.com/l/_ZGlepy7EXEOL
https://dl.doubtnut.com/l/_k19UxegtI7fJ

ms ' is approximately (planck's constant,

h = 6.63 x 10734 Js)
A.10" %3 m
B.10 %' m
C.10 % m

D.10 " ® m

Answer: A

0 Watch Video Solution



https://dl.doubtnut.com/l/_k19UxegtI7fJ

44.The wavelength of de-Broglie wave is 3 um,
then its momentum (h = 6.63 X 10_34Js) is
A.3.315 x 10" ®kgms 1
B.2.21 x 10~ *’kg ms ~*
C.4.97 x 10" ®kgms !

D.9.9 x 10 kg ms ~*

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GtnfJ53l3FxR
https://dl.doubtnut.com/l/_rBtGEnEr5Zkl

45, What is de-Broglie wavelength of electron

having energy 10 KeV ?

A 012 A

B.1.2 A

C.122 A

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rBtGEnEr5Zkl

46. Which one of the following property does

not support wave theory of light ?

A.Light obeys laws of reflection and

refraction

B. Light waves get polarised

C. Light shows photoelectric effect

D. Light shows interference

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OsP9hcCZMDJY

47. de-Broglie wavelength X\ associated with

neutrons is related with absolute temperature

T as

A\xT

B.\ x —

C.Aox —

D.\ o< T2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OsP9hcCZMDJY
https://dl.doubtnut.com/l/_apELK2KMlOYt

48. As the intensity of incident light increases

A. kinetic energy of emitted photoelectrons

Increases

B. photoelectric current decreases

C. photoelectric current increases

D. kinetic energy of emitted photoelectrons

decreases

Answer: C

| = |


https://dl.doubtnut.com/l/_apELK2KMlOYt
https://dl.doubtnut.com/l/_R7iaqGuJC1vl

I &9 Watch Video Solution I

49, The de Broglie wave corresponding to a
particle of mass m and velocity v has a

wavelength associated with it

Answer: A



https://dl.doubtnut.com/l/_R7iaqGuJC1vl
https://dl.doubtnut.com/l/_50qAyBFM3wvV

o Watch Video Solution

50. If particles are moving with same velocity,

then which has maximum de-broglie

wavelength ?

A. Proton

B. a-particle

C. Neutron

D. B-particle

Answer: D


https://dl.doubtnut.com/l/_50qAyBFM3wvV
https://dl.doubtnut.com/l/_ut4PtbnlT9Ri

° Watch Video Solution

51. The dual nature of light is exhibited by

A. A) diffraction and photoelectric effect

B. B) photoelectric effect

C. Q) refraction and interference

D. D) diffraction and reflection

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ut4PtbnlT9Ri
https://dl.doubtnut.com/l/_uFb9ILbWYbIw

52. If the momentum of a particle is doubled,

then its de-Broglie wavelength will

A. remain unchanged

B. become four time

C. become two times

D. become half

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uFb9ILbWYbIw
https://dl.doubtnut.com/l/_dWoglB4JSGgI
https://dl.doubtnut.com/l/_MtyNXo4oPaWI

53. Moving with the same velocity, which of the

following has the longest de-Broglie

wavelength ?

A. B-particle

B. a-particle

C. proton

D. neutron

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MtyNXo4oPaWI

54.What is the de-Broglie wavelength of the
-particle accelerated through a potential

difference of V volt ? (mass of a-particle =

6.6455 x 102" kg)

A 0.287 A

VvV

Answer: C

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_DJlNP2CpZeEJ

55. A proton and an a-particle are accelerated
through the same potential difference. The
ratio of de-Broglie wavelength of proton to
the de-Broglie wavelength of alpha particle

will be

A.l:2

B.2¢/2:1
C.2:1

D.1:1


https://dl.doubtnut.com/l/_DJlNP2CpZeEJ
https://dl.doubtnut.com/l/_4DpFOigy8h5E

Answer: B

o Watch Video Solution

56. Proton and a-particle have the same de-

Broglie wavelength. What is same for both of

them ?

A. Time period

B. Energy

C. Frequency

D. Momentum


https://dl.doubtnut.com/l/_4DpFOigy8h5E
https://dl.doubtnut.com/l/_6HbYXuMV4r7n

Answer: D

o Watch Video Solution

57. The shortest wavelength of X-ray emitted

from an X-ray tube depends upon.

A. the current in the tube

B. the voltage applied to the tube

C. the nature of the gas in the tube


https://dl.doubtnut.com/l/_6HbYXuMV4r7n
https://dl.doubtnut.com/l/_MF3HTehNAJAP

D.the atomic number of the target

material

Answer: B

o Watch Video Solution

58. An X-ray tube operates on 30 kV. The
minimum wavelength emitted is
h=6.6x10"" Js, c = 3x10° m/s, e =

1.6 x 10~ c.


https://dl.doubtnut.com/l/_MF3HTehNAJAP
https://dl.doubtnut.com/l/_0FjemZDIn8tz

A.66 A

B.0133 A

C.12 A

D.04 A

Answer: D

o Watch Video Solution

59. The potential difference between the

cathode and the target in a coolidge tube is


https://dl.doubtnut.com/l/_0FjemZDIn8tz
https://dl.doubtnut.com/l/_LGKVfg16F4sj

120 kV. What can be the minimum wavelength
(in A) of the X-rays emitted by this tube ?
A.04 A
B.03 A
C.02A

D.01A

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_LGKVfg16F4sj

60. The work function for Al, K and Pt is 4.28

eV, 230 eV and 565 eV respectively. Their

respective threshold frequencies would be

Apt > AL > K

B.Al > pt > K

C.K > AL > pt

D.Al > K > pt

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jc7FkTwAZYyJ

61. Among the following four spectral regions,

the photons has the highest energy in

A. Infrared

B. Violet

C.Red

D. Blue

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YurE8GYhTFIm

Additional Questions Short Answer Questions

1. Define electron volt. Express it value in joule.

° Watch Video Solution

2. What are photoelectrons ?

° Watch Video Solution



https://dl.doubtnut.com/l/_zkNHiMdUn6o1
https://dl.doubtnut.com/l/_Ven3gaNUGJZp

3. Define the term 'stopping potential ' in

relation to photoelectric effect.

o Watch Video Solution

4. Give some important uses of photo-cells.

o Watch Video Solution

5. Why is a photo-cell also called an electric

eye ?



https://dl.doubtnut.com/l/_p0i21pKhfrd8
https://dl.doubtnut.com/l/_7gJcYtMbZbDh
https://dl.doubtnut.com/l/_n4JNomddEx0X

o Watch Video Solution

6. On what principle is an electron microscope

based ?

o Watch Video Solution

7. Write a note on characteristic x-ray spectra

o Watch Video Solution



https://dl.doubtnut.com/l/_n4JNomddEx0X
https://dl.doubtnut.com/l/_QyfMe9mXEYAB
https://dl.doubtnut.com/l/_8CiMo8iQBWvR

Additional Questions Long Answer Questions

1. Describe an experimental arrangement to

study photoelectric effect.

o Watch Video Solution

2. Write the characteristics of photons.

o Watch Video Solution



https://dl.doubtnut.com/l/_Rh7PCBWcvzYC
https://dl.doubtnut.com/l/_dEvdZVTafiW5

3. Briefly explain the nature of light.

o Watch Video Solution

4. Derive de-Broglie wave equation

(wavelength) for a material particle.

o Watch Video Solution

5. Explain the production of x-rays.

o Watch Video Solution



https://dl.doubtnut.com/l/_yNiLeCoQ6PQw
https://dl.doubtnut.com/l/_JqauILM6Gnuy
https://dl.doubtnut.com/l/_1uAtCIHjz6am

6. Write a note on continuous x-ray spectra.

o Watch Video Solution

7. Write down the applications of X-rays.

o Watch Video Solution

Additional Questions Additional Numerical

Problems



https://dl.doubtnut.com/l/_1uAtCIHjz6am
https://dl.doubtnut.com/l/_7OQERrE2Aoug
https://dl.doubtnut.com/l/_ZYIR5GeWjzwh
https://dl.doubtnut.com/l/_yL1dVFwHLSlY

1. If a light of wavelength 4950 A is viewed as
a continuous flow of photons, what is the
energy of each photon in ev ? (Given

h = 6.6 x 107 34Js, c =3 x 108ms 1)

o Watch Video Solution

2. Monochromatic light of frequency
6.0 x 10" Hz is produced by a laser. The
power emitted is 2.0 X 10 3W. (a). What is

the energy of a photon in the light beam? (b)


https://dl.doubtnut.com/l/_yL1dVFwHLSlY
https://dl.doubtnut.com/l/_NUDgQmNkWpdj

How many photons per second, on an average

are emitted by the source?

° Watch Video Solution

3. Light of wavelength 5000A falls on a
sensitive plate with photoelectric work
function of 1.9 eV. The KE. of the photo

electron emitted will be

o Watch Video Solution



https://dl.doubtnut.com/l/_NUDgQmNkWpdj
https://dl.doubtnut.com/l/_aV3DNaT5Lv4P

4. If photoelectrons are to be emitted from a
potassium surface with a speed 6 x 10°ms !,
what frequency of radiation must be used ?
(Threshold frequency for potassium is

422x 10 Hz, h = 6.6x1073 s,

me = 9.1 x 103! kg)

o Watch Video Solution

5. The photoelectric cut-off voltage in a certain

experiment 1.5 V. What is the maximum kinetic


https://dl.doubtnut.com/l/_QdSMjukBchI1
https://dl.doubtnut.com/l/_RFdx7PQFtSdY

energy of photoelectrons emitted ?

o Watch Video Solution

6. What is the
a. momentum, b. speed, and
c. de Broglie wavelength of an electron with

kinetic energy of 120 eV.

° Watch Video Solution



https://dl.doubtnut.com/l/_RFdx7PQFtSdY
https://dl.doubtnut.com/l/_aYzk0QtBNrTU

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

a. their momenta,

b. the energy of the photon, and

c. the kinetic energy of electron.

o Watch Video Solution

8. Find the ratio of de-Broglie wavelengths

associated with two electron beams


https://dl.doubtnut.com/l/_ZFWfgnWhm6NN
https://dl.doubtnut.com/l/_QEVnVR1gdqJf

accelerated through 25 V and 36 V

respectively.

° Watch Video Solution

9. A proton and an alpha particle, both initially
at rest, are accelerated so as to have the same
kinetic energy. What is the ratio of their de-

Broglie wavelength ?

o Watch Video Solution



https://dl.doubtnut.com/l/_QEVnVR1gdqJf
https://dl.doubtnut.com/l/_xKjSn1s748wV

10. Light of two different frequencies whose
photons have energies 1 eV and 25 eV
respectively illuminate a metallic surface
whose work function is 0.5 eV successively.
Find the ratio of maximum speeds of emitted

electrons.

o Watch Video Solution



https://dl.doubtnut.com/l/_kLPHPf78TeAl

