
PHYSICS

FOR IIT JEE ASPIRANTS OF CLASS 12 FOR PHYSICS

DUAL NATURE OF RADIATION AND MATTER

Example

1. Monochromatic light of frequency  is produced by

a laser. The power emitted is , (a) What is the

energy of a photon in the light beam? (b) How many photons per

second, on the average, are emitted by the source? Given

Watch Video Solution

6.0 × 1014Hz

2.0 × 10− 3W

h = 6.63 × 10− 34Js

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hfi4UP2nR4QX


2. While working with light and -rays, there is a useful relation

between the energy of a photon in electron volts  and the

wavelength of the photon in angstrom .Suppose the

wavelength of a photon is   Then energy of the photon is

Watch Video Solution

X

(eV )

(A0)

λ (A0)

3. If wavelength of radiation is  then the energy

of the photon is

Watch Video Solution

4000Å = 400nm

4. A monochromatic source of light operation at 200 W emits

 photons per second. Find the wavelength of the light 

).

Watch Video Solution

4 × 1020

(in10− 7m

https://dl.doubtnut.com/l/_kSYbs8mNs5zi
https://dl.doubtnut.com/l/_rqMsOIiISRy0
https://dl.doubtnut.com/l/_iIU0Mq6Q8lAQ


5. A metal of work function  is cexposed to a radiation of

wavelegth . Find the stopping potential.

Watch Video Solution

4eV

140 × 10− 9m

6. The work function of caesium is 2.14 eV. When light of frequency

 is incident on the metal surface, photoemission of

electrons occurs. What is the (a) maximum kinetic energy of the

emitted electrons. (b) stopping potential and (c) maximum speed

of the emitted photoelectrons. given ,

.

Watch Video Solution

6 × 1014Hz

h = 6.63 × 10− 34Js, 1eV = 1.6 × 10− 19J, c = 3 × 108m/s

https://dl.doubtnut.com/l/_iIU0Mq6Q8lAQ
https://dl.doubtnut.com/l/_7uh9hzLIwWuG
https://dl.doubtnut.com/l/_V6oNSAaM9Fe5


7. Radiations of wavelenght 200nm propagating in the form of a

parallel beam, fall normally on a plane metallic surface. The

intensity of the beam is 5nW and its cross sectional area

 Find the pressure exerted by the radiation on the

metallic surface, if the radition is completely reflected.

View Text Solution

1.0mm2.

8. In a photocell bi chromatic light of wave length  and 

 are incident on a cathode whose work function is .If

a uniform magnetic field of  exists parallel to the plate,

find the radius of the circular path described by the

photoelectron. (mass of electron is )

Watch Video Solution

2480A0

6000A0 4.8eV

3 × 10− 5T

9 × 10− 31kg

https://dl.doubtnut.com/l/_frvw9uxBlX6S
https://dl.doubtnut.com/l/_3WD7jOaPrM4L


9. A monochromatic light of wavelength  is incident on an

isolated metallic sphere of radius . The threshold wavelength is

 which is larger then . Find the number of photoelectrons

emitted before the emission of photo electrons stops.

Watch Video Solution

λ

a

λ0 λ

10. A small metal plate of work function  is kept at a distance r

from a singly ionised, fixed ion. A monochromatic light beam is

incident on the metal plate and photoelectrons are emitted. Find

maximum wavelength of the light beam so that some of that

electrons may go round the ion along a circle.

Watch Video Solution

ϕ

https://dl.doubtnut.com/l/_EveBNoxfqjuP
https://dl.doubtnut.com/l/_hUyL6iHmtxII


11. A particle of mass  projected horizontally with velocity . if it

makes an angle  with the horizontal after some time, then at

that instant, its be Broglie wavelength is

Watch Video Solution

m u

θ

12. Electrons are accelerated through a potential difference of

. Calculate the de broglie wavelength.

Watch Video Solution

150V

13. Find the ratio of de Broglie wavelength of molecules of

hydrogen and helium which are at temperatures  and ,

respectively.

Watch Video Solution

27∘ 127∘C

https://dl.doubtnut.com/l/_1lqMrUheRoHQ
https://dl.doubtnut.com/l/_e2rHen9m10Gf
https://dl.doubtnut.com/l/_RQOIxBJKNYf2


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

momentum is equal to that of a photon with a wavelength of

 

Watch Video Solution

5000
0
A (h = 6.6 × 10− 34Js, me = 9.1 × 10− 31Kg)

15. If 10000 V is applied across an X-ray tube, what will be the ratio

of de-Broglie wavelength of the incident electrons to the shortest

wavelength X-ray produced? 

Watch Video Solution

( for electron = 1.8 × 1011Ckg− 1)
e

m

16. Photons of energies  and  are incident on two

metal surfaces  and  respectively.The maximum  of emitted

electrons are respectively  and .The

4.25eV 4.7eV

A B KE

TAeV TB = (TA − 1.5)eV

https://dl.doubtnut.com/l/_EbMlb7zpudWJ
https://dl.doubtnut.com/l/_BhpfWGheCcKt
https://dl.doubtnut.com/l/_9iPHX565G3oa


Evalutate Yourself 1

ratio de-Broglie wavelengths of photoelectrons from them is

,then find the work function of  and 

Watch Video Solution

λA : λB = 1.2 A B

17. If the uncertainty in the position of proton is , then

the minimum uncertainty in its speed is

Watch Video Solution

6 × 10− 8m

18. The correctness of velocity of an electron moving with velocity

 is  . The accuracy with which its position can be

measured will be

Watch Video Solution

50ms− 1 0.005 %

https://dl.doubtnut.com/l/_9iPHX565G3oa
https://dl.doubtnut.com/l/_XBHj9u20saEN
https://dl.doubtnut.com/l/_aWONuf9PPBSq


1. The correct curve between the stopping potential  and

intensity of incident light  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(V )

(I)

2. The curve between current  and potential difference  for

a photo cell will be

A. 

(i) (V )

https://dl.doubtnut.com/l/_nLyUEJcLNHRP
https://dl.doubtnut.com/l/_84OYtT2DslCp


Evalutate Yourself 2

B. 

C. 

D. 

Answer: D

Watch Video Solution

1. Lights of two different frequencies whose photons have

energies 1 and 2.5 eV, respectively, successively illuminate a metal

whose work function is 0.5 eV. The ratio of the maximum speeds

of the emitted electrons

A. 1: 2

https://dl.doubtnut.com/l/_84OYtT2DslCp
https://dl.doubtnut.com/l/_E1VGhVCQP9PJ


B. 

C. 

D. 

Answer: A

Watch Video Solution

2: 1

2: 3

3: 1

2. The threshold frequency for a certain metal is  when light of

frequency v =  is incident on it . The maximum velocity of

photoelectrons is  m/s . If the frequency of incident

radiation is increase to 5  , the maximum velocity of photo

electrons in m/s will be .

A. 

B. 

v0

2v0

4 × 106

v0

4 × 102m/s

4 × 106m/s

https://dl.doubtnut.com/l/_E1VGhVCQP9PJ
https://dl.doubtnut.com/l/_D1sm5ymVBMwa


C. 

D. 

Answer: C

Watch Video Solution

8 × 106m/s

8 × 102m/s

3. When a certain metallic surface is illuminated with

monochromatic light of wavelength , the stopping potential for

photo electric current is . When the same surface si

illuminated with light of wavelength , the stopping potential is

. The threshold wavelength of this surface for photoelectric

effect is -

A. 

B. 

C. 

λ

6v0

2λ

2v0

2λ

8λ

6λ

https://dl.doubtnut.com/l/_D1sm5ymVBMwa
https://dl.doubtnut.com/l/_wANIxKUvzhq2


D. 

Answer: D

Watch Video Solution

4λ

4. Two separate monochromatic light beams  and  of the same

intensity (energy per unit area per unit time) are falling normally

on a unit area of a metallic surface. Their wavelength are  and 

 respectively. Assuming that all the the incident light is used in

ejecting the photoelectrons, the ratio of the number of

photoelectrons from beam  to that from  is

A. 

B. 

C. Both (1) & (2)

D. None of these

A B

λA

λB

A B

λB

λA

λA

λB

https://dl.doubtnut.com/l/_wANIxKUvzhq2
https://dl.doubtnut.com/l/_1yHJfMMdAsjN


Answer: B

Watch Video Solution

5. 1.5 mW of 400 nm light is directed at a photoelectric cell. If 0.1%

of the incident photons produce photoelectrons, find the current

in the cell.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.32μA

0.58μA

0.84μA

0.48μA

https://dl.doubtnut.com/l/_1yHJfMMdAsjN
https://dl.doubtnut.com/l/_qXQKoEvb5oy5


Evalutate Yourself 3

1. What is the de-Broglie wavelength associated with (a) an

electron moving with speed of , and (b) a ball of

mass 150g traveling at ? , mass of

electron .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5.4 × 106ms− 1

30.0ms− 1 h = 6.63 × 10− 34Js

= 9.11 × 10− 31kg

0.155nm, 1.47 × 10− 24m

0.145nm, 1.47 × 10− 32m

0.125nm, 1.47 × 10− 36m

0.135nm, 1.47 × 10− 34m

https://dl.doubtnut.com/l/_lXNjrjQj9ZvJ


2. What is the de-Broglie wavelength associated with an electron

accelerated through a potential difference of 100 volt?

A. 1.227Å

B. 1.237Å

C. 1.197Å

D. 1.217Å

Answer: A

Watch Video Solution

3. The de Broglie wavelenght of an electron whose speed is half

that of light is:

A. 3.6 × 10− 12m

https://dl.doubtnut.com/l/_D7LvEH1sMv9U
https://dl.doubtnut.com/l/_ZtSeuXvBPPun


B. 

C. 

D. 

Answer: B

Watch Video Solution

4.8 × 10− 12m

8.4 × 10− 12

0.12 × 10− 12m

4. In order to have the same wavelength for the electron (mass

) and the neutron (mass ) their velocities should be in the

ratio (electron veloctiy/neutron veloctity) :- 

(a). 


(b). 


(c). 


(d). one

A. 

me mn

mn /me

mn × me

me /mn

mn /me

https://dl.doubtnut.com/l/_ZtSeuXvBPPun
https://dl.doubtnut.com/l/_8nKBpniqt3wj


B. 

C. 

D. one

Answer: A

Watch Video Solution

mn × me

me /mn

5. An electron of mass  and a proton of mass  are

accelerated through the same potential difference. The ratio of

the de Broglie wavelength associated with an electron to that

associated with proton is

A. 

B. 

C. 

me mp

me /mn

mp /me

me /mp

https://dl.doubtnut.com/l/_8nKBpniqt3wj
https://dl.doubtnut.com/l/_3g5yYI2w8rTU


Evalutate Yourself 4

D. one

Answer: A

Watch Video Solution

1. X- rays are produced in an X- rays tube operating at a given

accelerating voltage . The wavelength of the continuous X- rays

has values from

A. 

B. 

C. 

D. 

0to∞

λmin to∞whereλmin > 0

0toλmin whereλmax < ∞

λmin toλmax where0 < λmin <max < ∞

https://dl.doubtnut.com/l/_3g5yYI2w8rTU
https://dl.doubtnut.com/l/_p3cE3Xn2fj28


Answer: B

Watch Video Solution

2. Four physical quantities are listed in column I. Their values are

listed in column II in random order. 

 

Match the column correctly.

A. a - e, b - h, c - g, d - f

B. a - e, b - g, c - f, d - h

C. a - f, b - e, c - g, d - h

D. a - f, b - h, c -e, d - g

https://dl.doubtnut.com/l/_p3cE3Xn2fj28
https://dl.doubtnut.com/l/_ilFBuQihvvK8


Answer: A

Watch Video Solution

3. The shorted wavelength of X- rays emitted from an X- rays tube

depends on

A. the current in the tube

B. the voltage applied across the tube

C. the nature of the gas in tube

D. the atomic number of the target matcrial

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_ilFBuQihvvK8
https://dl.doubtnut.com/l/_VVPshlcL5VA9


4. Electrons with energy  are incident on the tungsten

target of an X - rays tube , k- shell electrons of tungsten have

 energy X- rays emitted by the tube contain only

A. a cntinuous X - rays spectrum with a minimum wavelenght

of 0.155 Å

B. a continuous X - rays spectrum with all wavelenght

C. The characteristic X - rays spectrum of tungsten

D. a continuous X - rays spectrum with a minimum wavelenght

of 0.155 Å and the characteristic x - rays spectrum of

tungsten.

Answer: D

Watch Video Solution

80keV

72.5keV

https://dl.doubtnut.com/l/_RK4PLS6eYfHe
https://dl.doubtnut.com/l/_4QGMwEXYHJvQ


C U Q

5. The  X-ray emission line of lungsten accurs at .

What is the energy difference between and  levels in the

atom?

A. 0.51 MeV

B. 1.2 MeV

C. 59 keV

D. 13.6 eV

Answer: C

Watch Video Solution

Kα λ = 0.021nm

K L

1. Photo electric effect shows

https://dl.doubtnut.com/l/_4QGMwEXYHJvQ
https://dl.doubtnut.com/l/_Tid27Cva11kX


A. wave like behaviour of light

B. particle like behaviour of light

C. both wave like and particle like behaviour of light

D. neither wavelike nor particle like behaviour of light.

Answer: B

View Text Solution

2. The best metal to be used for photoemission is

A. Patassium

B. Sodium

C. Cesium

D. Lithium

https://dl.doubtnut.com/l/_Tid27Cva11kX
https://dl.doubtnut.com/l/_LNsStrHF89vk


Answer: C

Watch Video Solution

3. The maximum energy of the electrons released in photocell is

independent of -

A. the frequency of the incident light

B. the intensity of the incident light

C. the nature of the cathode

D. all are ture.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_LNsStrHF89vk
https://dl.doubtnut.com/l/_LqUyBLyuPhdR


4. X-rays are used to irradiate sodium and copper surfaces in two

separate experiments and stopping potential are determined. The

stopping potential is

A. equal in both cases

B. greater for sodium

C. greater for copper

D. infinite in both cases.

Answer: B

Watch Video Solution

5. Sodium surface is illuminated with ultraviolet light and visible

radiation successively and the stopping potentials are

determined. Then the potential

https://dl.doubtnut.com/l/_VQ2iWjUQfRRX
https://dl.doubtnut.com/l/_vivsGmpD6evK


A. more with visible light

B. more with ultraviolet light

C. varies randomly

D. None of these

Answer: B

Watch Video Solution

6. If the work function of a metal is  and the frequency of the

incident light is , there is no emission of photoelectron if

A. 

B. 

C. 

D. 

' ϕ'

' v'

v <
ϕ

h

v = ϕ/h

v > ϕ/h

v ≥ ϕh

https://dl.doubtnut.com/l/_vivsGmpD6evK
https://dl.doubtnut.com/l/_xZxY2oDO6tXw


Answer: A

Watch Video Solution

7. If E and P are the energy and the momentum of a photon

respectively then on increasing the wavelenght of photon

A. p and E both will decrease

B. p and E both will increase

C. p will increase and E will decrese

D. p will decrease and E will increase

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xZxY2oDO6tXw
https://dl.doubtnut.com/l/_TKmM8iLxUYpT


8. In photoelectric emission, the energy of the emitted electron is

A. larger than that of the incident photons

B. smaller than that of the incident photons

C. same at that of the incident photons

D. proportional to the intensity of the incident light

Answer: B

Watch Video Solution

9. A laser beam of output power  consists only of wavelength .

If Planck's constant is  and the speed of light is , then the

number of photons emitted per second is

A. 

P λ

h c

Pλ/hc

https://dl.doubtnut.com/l/_l59OU9NazFnj
https://dl.doubtnut.com/l/_uY2Xl238aXYM


B. 

C. 

D. 

Answer: A

Watch Video Solution

Pλ/h

hc/pλ

hc/p

10. In photoelectric effect, which of the following property of

incident light will not affect the stopping potential

A. Frequency

B. Wavelenght

C. Energy

D. Intensity

https://dl.doubtnut.com/l/_uY2Xl238aXYM
https://dl.doubtnut.com/l/_XWKhiLbjhlO0


Answer: D

Watch Video Solution

11. Photo electric effect can be explained only by assuming that

light

A. is a form of transverse waves

B. is a form of longitudinal waves

C. can be polarized

D. consists of quanta

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XWKhiLbjhlO0
https://dl.doubtnut.com/l/_o60DxfIfBIWh


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

electrons are emitted but no electrons are emitted with yellow

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

A. No electron will be emitted

B. Less electrons will be emitted

C. More electrons will be emitted

D. we can not predict

Answer: A

Watch Video Solution

13. The energy of a photon is  and the momentum of

photon  , then the velocity of photon will be

E = hv

p =
h

λ

https://dl.doubtnut.com/l/_7iuHX1AM6Bc7
https://dl.doubtnut.com/l/_1sOiQZlnDH7f


A. E/P

B. 

C. EP 4

D. 

Answer: A

Watch Video Solution

(E/P )2

3 × 107m/s

14. The photoelectric effect proves that light consists of

A. Photons

B. Electrons

C. Electromagnetic waves

D. Mechanical waves

https://dl.doubtnut.com/l/_1sOiQZlnDH7f
https://dl.doubtnut.com/l/_aB7CyAb2eB5Z


Answer: A

Watch Video Solution

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

doubled. Then

A. the number of emitted electrons is tripuled

B. the number of emitted electrons is doubled

C. the K.E of emitted electrons is doubled

D. the momentum of emitted electrons is doubled

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_aB7CyAb2eB5Z
https://dl.doubtnut.com/l/_d5E7GdnGvKoV


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

source is removed farther from the emitted metal, the stopping

potential

A. will increse

B. will decrease

C. will remain constant

D. will either increase or decrease

Answer: C

Watch Video Solution

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

doubled the stopping potential will

https://dl.doubtnut.com/l/_Z55q0m6MFaJ4
https://dl.doubtnut.com/l/_O3ncpX5Kl4xl


A. be doubled

B. be halved

C. become more than double

D. becomes less than double

Answer: C

Watch Video Solution

18. With the decrease in the wave length of the incident radiation

the velocity of the photoelectrons emitted from a given metal

A. remains same

B. increases

C. decreases

D. increases first and then decreases

https://dl.doubtnut.com/l/_O3ncpX5Kl4xl
https://dl.doubtnut.com/l/_eZCw0fxlVgRU


Answer: B

Watch Video Solution

19. Sodium surface is illuminated with ultraviolet light and visible

radiation successively and the stopping potentials are

determined. Then the potential

A. is equal in both the cases

B. greater for ultraviolet light

C. more for visible light

D. varies randomly

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eZCw0fxlVgRU
https://dl.doubtnut.com/l/_DBRb3Wd3Dwi1
https://dl.doubtnut.com/l/_4PNCs3bex3HP


20. In photo electric effect, the slope of the straight line graph

between stopping potential and frequency of the incident light

gives the ratio of Planck's constant to

A. charge of electron

B. work function of emitter

C. photo electric current

D. K.E of electron

Answer: A

Watch Video Solution

21. The slope of frequency of incident light and stopping potential

for a given surface will be

A. h.e

https://dl.doubtnut.com/l/_4PNCs3bex3HP
https://dl.doubtnut.com/l/_9NZ3kLMt8nbL


B. h/e

C. e/h

D. (e-h)

Answer: B

Watch Video Solution

22. In an experiment of photo electric emission for incident light

of ,the stopping potential is .If the wavelength of

incident light is made , then the stopping potential will be

A. Less than 2 volt

B. More than 2 volt

C. 2 volt

D. Zero

4000A0 2V

3000A0

https://dl.doubtnut.com/l/_9NZ3kLMt8nbL
https://dl.doubtnut.com/l/_YPsBMqglRTVW


Answer: B

Watch Video Solution

23. Light of wavelength  falls on metal having work functions

 . Photoelectric effect will take place only if :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ

hc/λ0

λ ≥ λ0

λ ≥ 2λ0

λ ≤ λ0

λ ≤ λ0 /2

https://dl.doubtnut.com/l/_YPsBMqglRTVW
https://dl.doubtnut.com/l/_pyZYB8MlGCuE


24. Emission of electrons in photoelectric effect is possible, if

A. metal surface is highly polished

B. the incident light is of sufficiently high intensity

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

D. the incident light is of sufficiently low wavelenght

Answer: D

Watch Video Solution

25. The work function of a metal is

A. is different for different metals

B. is the same for all the metals

C. depends on the frequnecy of the light

https://dl.doubtnut.com/l/_D1XKjjGAElym
https://dl.doubtnut.com/l/_zNwYQ0Qal9ia


D. depends on the intensity of the incident light

Answer: A

Watch Video Solution

26. The process of photo electric emission depends on

A. Temperature of incident light

B. Nature of surface

C. Speed of emitted photo electrons

D. Speed of the incident light

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zNwYQ0Qal9ia
https://dl.doubtnut.com/l/_opojrFVSk8p1
https://dl.doubtnut.com/l/_R5fZyzq8gFTu


27. The threshold wavelength of lithium is  When light of a

wavelength  is made to be incident on it, then the photo

electrons

A. Will not be emitted

B. Will be emitted

C. Will sometimes be emitted and sometimes not Data

insufficient

D. Data insufficient

Answer: A

Watch Video Solution

8000A0

9000A0

28. The photo electrons emitted from the surface of sodium metal

are

https://dl.doubtnut.com/l/_R5fZyzq8gFTu
https://dl.doubtnut.com/l/_LhWQMWP1oQO2


A. Of speeds from 0 to a certain maximum

B. Of same de Broglie wavelenght

C. Of same kinetic energy

D. Of same frequency

Answer: A

Watch Video Solution

29. The necessary condition for photo electric emission is

A. 

B. 

C. 

D. 

hv ≤ hv0

hv ≥ hv0

EK > hv0

Ek < hv0

https://dl.doubtnut.com/l/_LhWQMWP1oQO2
https://dl.doubtnut.com/l/_muMMPmB37Ty3


Answer: B

Watch Video Solution

30. At stopping potential, the photo electric current becomes

A. Minimum

B. Maximum

C. Zero

D. Infinity

Answer: C

Watch Video Solution

31. In photoelectric effect, stopping potential depends on

https://dl.doubtnut.com/l/_muMMPmB37Ty3
https://dl.doubtnut.com/l/_P2XxWJRnlmiy
https://dl.doubtnut.com/l/_OfdtyHjd09aC


A. Frequency of incident light

B. Intensity of incident light

C. Number of emitted electrons

D. Number of incident photons

Answer: A

Watch Video Solution

32. Work function is the energy required

A. to excite an atom

B. to produce X - rays

C. to eject an electron just out of the surface

D. to explode the atom

https://dl.doubtnut.com/l/_OfdtyHjd09aC
https://dl.doubtnut.com/l/_3lUHgRnquKsB


Answer: C

Watch Video Solution

33. Threshold wavelenght depends on

A. frequency of incident radiation

B. work function of the substance

C. velocity of electrons

D. energy of electrons

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3lUHgRnquKsB
https://dl.doubtnut.com/l/_UooiblnvZMt0


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

wavelength will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ϕ0

hcϕ0

cϕ0

h

hϕ0

c

hc

ϕ0

35. The work function of a mental is  when light of energy 

 is made to be incident on it then the maximum kinetic

energy of emitted photo electron will be

XeV

2XeV

https://dl.doubtnut.com/l/_3i0iN2pJt9fR
https://dl.doubtnut.com/l/_jkruVblD2f46


A. 2 eV

B. 2X eV

C. XeV

D. 3X eV

Answer: C

Watch Video Solution

36. If the distance of 100 Watt lamp is increased from a photocell,

the saturation current i in the photo cell varies with distance d as

A. 

B. 

C. 

D. 

i ∝ d2

i ∝ d

i ∝
1

4

i ∝
1

d2

https://dl.doubtnut.com/l/_jkruVblD2f46
https://dl.doubtnut.com/l/_rnQ2WLhbIlHJ


Answer: D

Watch Video Solution

37. a source of light in placed at a distance  from a photocell

and the stopping potential is then  volt. If the distence is

helved the stopping potential now will be

A. 7.7 volt

B. 15.4 volt

C. 3.85 volt

D. 1.925 volt

Answer: A

Watch Video Solution

4m

7.7

https://dl.doubtnut.com/l/_rnQ2WLhbIlHJ
https://dl.doubtnut.com/l/_kEtqMtY0sBOy
https://dl.doubtnut.com/l/_Pl0Z6Tptoia6


38. A milliammeter in the circuit of a photocell measures

A. number of electrons released per second

B. energy of photon

C. velocity of photoelectorns

D. momentum of the photo electrons

Answer: A

Watch Video Solution

39. The Einstein photoelectric equation is based upon the

conservation of

A. Mass

B. momentum

https://dl.doubtnut.com/l/_Pl0Z6Tptoia6
https://dl.doubtnut.com/l/_ZN7BQKgtgAKc


C. angular momentum

D. energy of electrons

Answer: D

Watch Video Solution

40. The stopping potential of the photocell is independent of

A. wavelenght of incident light

B. nature of the metal of photo cathode

C. time for which light is incident

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZN7BQKgtgAKc
https://dl.doubtnut.com/l/_9Ty2QGUwsLN4


41. The maximum energy of emitted photo electrons is measured

by

A. the current they produce

B. the potential difference they produce

C. the largest potential difference they can transverse

D. the speed with which they emerge

Answer: C

Watch Video Solution

42. Three metals have work function in the ratio  Graphs

are drawn for all between the stopping potential and the incident

frequency The graphs have slopes in the ratio

2: 3: 4

https://dl.doubtnut.com/l/_FT3bWoAsEYAz
https://dl.doubtnut.com/l/_0SabzovFFIKe


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 3: 4

4: 3: 2

6: 4: 3

1: 1: 1

43. Which conservation law is obeyed in Einstein's photo electric

equation?

A. Charge

B. energy of photon

C. Momentum

D. Mass

https://dl.doubtnut.com/l/_0SabzovFFIKe
https://dl.doubtnut.com/l/_O8RESjKud61F


Answer: B

View Text Solution

44. In photo electric effect, the photo electric current

A. increases when the frequency of incident photon increase

B. decreases when the frequency of incident photon decreases

C. does not depend upon the photon frequency but depends

on the intensity of incident beam

D. depends both on the intensity and frequency of the

incident beam.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_O8RESjKud61F
https://dl.doubtnut.com/l/_RInylVIVe8NM


45. The photoelectric current can be increased by

A. increasing frequency

B. increasing intensity

C. decreasing intensity

D. decreasing wavelenght

Answer: B

Watch Video Solution

46. The thresold wavelength for sodium is .

Photoemission occurs for light of

A. Wavelenght of  m and above

B. Wavelenght of  m and below

5 × 10− 7m

6 × 10− 7

5 × 10− 7

https://dl.doubtnut.com/l/_WmfCDdmpLFaV
https://dl.doubtnut.com/l/_9llTyHgRGgtl


C. Any wavelenght

D. All frequencies below  Hz

Answer: B

Watch Video Solution

5 × 1014

47. If Planck's constant is denoted by h and the charge by e,

experiments on photoelectric effect allow the determination of

A. Only h

B. Only e

C. Both h and e

D. Only h/e

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9llTyHgRGgtl
https://dl.doubtnut.com/l/_8PHgeIfH1nXx


Watch Video Solution

48. The electron behaves as waves because they can

A. be diffracted by a crystal

B. ionise a gas

C. be deflected by magnetic fields

D. be deflected by electric fields

Answer: A

Watch Video Solution

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

photoelectric effect. The stopping potential

A. is related to the mean wavelenght

https://dl.doubtnut.com/l/_8PHgeIfH1nXx
https://dl.doubtnut.com/l/_4rQUEkyltMLh
https://dl.doubtnut.com/l/_za9IjcVLaQEB


B. is related to the longest wavelenght

C. is related to the shortest wavelenght

D. is not related to the wavelenght

Answer: C

Watch Video Solution

50. The incident photon involed in the photoelectric effect

experiment

A. completely disappears

B. comes out with increased frequency

C. comes out with a decreased frequency

D. comes out with out change in frequency

https://dl.doubtnut.com/l/_za9IjcVLaQEB
https://dl.doubtnut.com/l/_Zer8RoJR7F7S


Answer: A

Watch Video Solution

51. In a photoelectric experiment , the maximum velocity of

photoelectric emitted

A. depends on intensity of incident radiation

B. dose not depend on cathode material

C. depends on frequency of incident radiation

D. does not depend on wavelenght of incident radiation

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Zer8RoJR7F7S
https://dl.doubtnut.com/l/_Smkk4zZvsjIq


52. Number of electrons emitted by a surface exposed to light is

directly proportional to

A. Frequency of light

B. Work function

C. Thereshould wavelenght

D. Intensity of light

Answer: D

Watch Video Solution

53. Emission of electrons in photoelectric effect is possible, if

A. metal surface is highly polished

B. the incident light is of sufficiently high intensity

https://dl.doubtnut.com/l/_asdGhAwbqJV6
https://dl.doubtnut.com/l/_5vkfb3UrBnEw


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

D. the incident light is of sufficiently low wavelenght

Answer: D

Watch Video Solution

54. When orange light falls on a photo sensitive surface the

photocurrent begins to flow. The velocity of emitted electrons will

be more whwn surface is hit by

A. red light

B. violet light

C. thermal radiations

D. radio waves

Answer: B

https://dl.doubtnut.com/l/_5vkfb3UrBnEw
https://dl.doubtnut.com/l/_8WRbnvfTDEco


Watch Video Solution

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

photometal sheet is increased then

A. the photoelectric current increases

B. the photoelectric current remains unchanged

C. the stopping potential increases

D. the stopping potential decreases

Answer: A

Watch Video Solution

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

incident radiation in a photoelectric experiment

https://dl.doubtnut.com/l/_8WRbnvfTDEco
https://dl.doubtnut.com/l/_VKNVpUTkCvHf
https://dl.doubtnut.com/l/_D5yZjtLtBHGH


A. work function of the surface

B. amount of photoelectric current

C. stopping potential

D. maximum kinetic energy

Answer: B

Watch Video Solution

57. If the work function of a metal is  and the frequency of the

incident light is , there is no emission of photoelectron if

A. 

B. 

C. 

D. 

' ϕ'

' v'

v < W /h

v > W /h

v ≥ W /h

v ≤ W /h

https://dl.doubtnut.com/l/_D5yZjtLtBHGH
https://dl.doubtnut.com/l/_Cfet6U6sCnGX


Answer: A

Watch Video Solution

58. When ultraviolet radiation is incident on a surface , no

photoelectrons are emitted If a second beam causes

photoelectrons to be ejected, it may consist of

A. radio waves

B. infrared rays

C. visible light rays

D. X - rays

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Cfet6U6sCnGX
https://dl.doubtnut.com/l/_C0qQ2xDTbz0X
https://dl.doubtnut.com/l/_jZIA41C1bjsm


59. The function of photoelectric cell is

A. to convert electrical energy into light energy.

B. to convert light energy into electrical energy

C. to convert mechanical energy into electrical energy

D. to convert DC into AC.

Answer: B

Watch Video Solution

60. Photo electric effect can be explained only by assuming that

light

A. is a form of transverse waves

B. is a form of longitudinal waves

https://dl.doubtnut.com/l/_jZIA41C1bjsm
https://dl.doubtnut.com/l/_ZaYemAA9LAN3


C. can be polarised

D. consists of quanta

Answer: D

Watch Video Solution

61. Though quantum theory of light can explain a number of

phenomena observed with light , it is necessary to retain the

wave-nature of light to explain the phenomena of :

A. photoelectric effect

B. diffraction

C. compton cffcct

D. black body radiation

Answer: B

https://dl.doubtnut.com/l/_ZaYemAA9LAN3
https://dl.doubtnut.com/l/_fwF3ejNCrGnH


Watch Video Solution

62. When an -ray photon collides with an electrons and bounces

off, its new frequency

A. is lower than its original frequency

B. is same as its original frequency

C. is higher than its original frequency

D. depends upon the electron's frequency

Answer: A

Watch Video Solution

X

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

source is removed farther from the emitted metal, the stopping

https://dl.doubtnut.com/l/_fwF3ejNCrGnH
https://dl.doubtnut.com/l/_LFC6VpVxTEQu
https://dl.doubtnut.com/l/_GfpELW7YHD0a


potential

A. will increse

B. will decrease

C. will remain constant

D. will either increase or decrease

Answer: C

Watch Video Solution

64. De- Broglie wavelenght depends on

A. mass of the particle

B. size of the particle

C. material of the particle

https://dl.doubtnut.com/l/_GfpELW7YHD0a
https://dl.doubtnut.com/l/_HlYgFrN71l3Q


D. shape of the particle

Answer: A

Watch Video Solution

65. The de broglie wavelength associated with a particle of mass

m, moving with a velocity v and energy E is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v2h

m

mv/h2

h/√2mE

√2mE/h

https://dl.doubtnut.com/l/_HlYgFrN71l3Q
https://dl.doubtnut.com/l/_JfteWsPdGaKu


66. The rest mass of a photon of wavelength  is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

λ

1.6 × 10− 19kg

3.1 × 10− 30kg

9.1 × 10− 31kg

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

A. 

B. 

C. 

x

hx

c2

hx3

hx3

c2

https://dl.doubtnut.com/l/_vM4yqmtT35Ml
https://dl.doubtnut.com/l/_J08bE26u2w7I


D. zero

Answer: A

Watch Video Solution

68. Which of the following particles - neutron, proton, electron

and deuteron has the lowest energy if all have the same de

Broglie wavelength

A. neutron

B. proton

C. electron

D. deuteron

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_J08bE26u2w7I
https://dl.doubtnut.com/l/_fXYoyWY5ojtX


69. The momentum of a proton is . the corresponding

wavelength is

A. h/p

B. h p

C. p/h

D. 

Answer: A

Watch Video Solution

p

√hp

70. A wave is associated with matter when it is

A. stationary

https://dl.doubtnut.com/l/_fXYoyWY5ojtX
https://dl.doubtnut.com/l/_Fo3M0B1eXUwG
https://dl.doubtnut.com/l/_2C79p71CiExi


B. in motion with a velocity

C. in motion with speed of light

D. in motion with speed greater than that of light

Answer: B

Watch Video Solution

71. An electron of mass  and charge 

is accelarted through a potential difference of  volt. The de

Broglie wavelength  associated with the electron is

A. 

B. 

C. 

D. 

9.1 × 10− 31kg 1.6 × 10− 19C

V

(λ)

A012.27

√V

A012.27

V

12.27√VA0

A01

12.27√V

https://dl.doubtnut.com/l/_2C79p71CiExi
https://dl.doubtnut.com/l/_Np5duSGxqwnI


Answer: A

Watch Video Solution

72. The de Broglie wavelength of a molecules of thermal energy

 (  is Boltzmann constant and  is absolute temperature) is

given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

KT K T

h

√2mKT

h

2mKT

h√2mKT

1

h√2mKT

https://dl.doubtnut.com/l/_Np5duSGxqwnI
https://dl.doubtnut.com/l/_VBocuU9ozh7C
https://dl.doubtnut.com/l/_OJ2RvMhbJIWl


73. The wavelength of a proton and a photon are same. Then

A. Their velocities are same

B. Their momenta are equal

C. Their energies are same

D. Their speeds are same

Answer: B

Watch Video Solution

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

Then de Broglie wavelength associated with a material particle

will be

A. more with visible light

B. Less electrons will be emitted

https://dl.doubtnut.com/l/_OJ2RvMhbJIWl
https://dl.doubtnut.com/l/_iovZSXwlbUYr


C. same at that of the incident photons

D. More for lighter particles and less for heavy paraticles

Answer: A

Watch Video Solution

75. The wavelength of matter waves does not depend on

A. Momentum

B. Velocity

C. Mass

D. Charge

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iovZSXwlbUYr
https://dl.doubtnut.com/l/_PC2T6AVlRkj3


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

their wave length is

A. Less

B. More

C. In infrared region

D. In ultraviolet region

Answer: A

Watch Video Solution

77. The ratio of de-Broglie wave length of a photon and an

electron of mass 'm' having the same kinetic energy E is: (Speed of

light=c)

https://dl.doubtnut.com/l/_RX4fd2pqaZxk
https://dl.doubtnut.com/l/_EFypDTkOREub


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
2m

E

√
E

2m

C√
2m

E

√
EC

2m

78. Matter waves are:

A. electromagnetic waves

B. mechanical waves

C. either mechanical or electromagnetic waves

D. neither mechanical not electromagnetic waves

https://dl.doubtnut.com/l/_EFypDTkOREub
https://dl.doubtnut.com/l/_jaZHimuCQIaF


Answer: D

Watch Video Solution

79. The magnitude of the de-Broglie wavelength  of an

electron ,proton ,neutron  and  particle  all having

the same energy of , in the increasing order will follow the

sequence:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(λ)

(e) (p) (n) α (a)

Mev

λe, λp, λn, λα

λα, λn, λn, λe

λe, λn, λp, λα

λp, λe, λα, λn

https://dl.doubtnut.com/l/_jaZHimuCQIaF
https://dl.doubtnut.com/l/_27yboF6de9A7


80. Moving with the same velocity . One of the following has the

longest deBroglie wavelength

A.  - particle

B.  - particle

C. proton

D. neutron

Answer: A

Watch Video Solution

β

α

81. Debroglie wavelength of a particle at rest position is

A. zero

B. finite

https://dl.doubtnut.com/l/_27yboF6de9A7
https://dl.doubtnut.com/l/_GVt7mPXpoqwH
https://dl.doubtnut.com/l/_FXu34PxeHMaM


C. infinty

D. cannot be calculated

Answer: C

Watch Video Solution

82. Debroglie wavelength of proton accelerated by an electric field

at a potential difference  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

V

0.108

√V

0.202

√V

0.286

√V

0.101

√V

https://dl.doubtnut.com/l/_FXu34PxeHMaM
https://dl.doubtnut.com/l/_TNHMds3DhOVn


Watch Video Solution

83. Debroglie wavelength of uncharged particles depends on

A. mass of particle

B. kinetic energy of particle

C. nature of particle

D. All above

Answer: D

Watch Video Solution

84. Debroglie wavelength of a moving gas molecule is

A. proportional to temperature

B. inversely proportional to temperature

https://dl.doubtnut.com/l/_TNHMds3DhOVn
https://dl.doubtnut.com/l/_ahzJ19l05wFY
https://dl.doubtnut.com/l/_sYs4CvK5Ky3T


C. independent of temperature

D. inversely proportional to square root of temperature

Answer: D

Watch Video Solution

85. The particles that can be accelarted by an electric field is

A. proton

B. Electrons

C. alpha particle

D. all above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_sYs4CvK5Ky3T
https://dl.doubtnut.com/l/_KS41afA9IB3L


86. If a proton and an electron are confined to the same region,

then uncertainty in momentum

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

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

C. same for both the particles

D. directly proportional to their masses

Answer: C

Watch Video Solution

87. Which phenomenon best supports the theory that matter has

a wave nature?

A. electron momentum

https://dl.doubtnut.com/l/_m6JmUFdsKORj
https://dl.doubtnut.com/l/_uoVA51ZBh4Zs


B. electron diffraction

C. photon momentum

D. photon diffraction

Answer: B

Watch Video Solution

88. The wavelength of de-Broglie wave associated with a thermal

neutron of mass  at absolute temperature  is given by (here, 

is the Boltzmann constant)

A. 

B. 

C. 

D. 

m T k

h

√2mkT

h

√mkT

h

√3mkT

h

2√mkT

https://dl.doubtnut.com/l/_uoVA51ZBh4Zs
https://dl.doubtnut.com/l/_Uc78OYBDGStp


Exercise 1 C W

Answer: C

Watch Video Solution

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

 , the photon energy for a wavelength of 

 will be

A. 

B. 

C. 

D. 

Answer: 4

6000Åis3.32 × 10− 19J

4000Å

1.11 × 10− 19j

2.22 × 10− 19j

4.44 × 10− 19j

4.8 × 10− 19j

https://dl.doubtnut.com/l/_Uc78OYBDGStp
https://dl.doubtnut.com/l/_47NKcSsW6eEh


Watch Video Solution

2. The photo electric threshold wavelength of Tungsten is 2300 Å.

The energy of the electrons ejected from the surface by

ultraviolet light of wavelenghth 1800 Å is

A. 0.15 eV

B. 1.5 eV

C. 15 eV

D. 150 eV

Answer: 2

Watch Video Solution

https://dl.doubtnut.com/l/_47NKcSsW6eEh
https://dl.doubtnut.com/l/_8lm9cMILVCPZ


3. Lights of two different frequencies whose photons have

energies 1 and 2.5 eV, respectively, successively illuminate a metal

whose work function is 0.5 eV. The ratio of the maximum speeds

of the emitted electrons

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

1: 2

3: 1

1: √2

2: 1

3

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

wavelength of light that can cause photoelectron emission from

https://dl.doubtnut.com/l/_hICmAea7fane
https://dl.doubtnut.com/l/_pnFdMurq12Ro


this substance is approximately equal to

A. 220 nm

B. 310 nm

C. 540 nm

D. 400 nm

Answer: 2

Watch Video Solution

5. The threshold wavelength for emission of photoelectrons from

a metal surface is .The work function of the material

of the metal surface is.

A. 

B. 

6 × 10− 7m

3.3x10− 19j

6.67 × 10− 19j

https://dl.doubtnut.com/l/_pnFdMurq12Ro
https://dl.doubtnut.com/l/_RX7Gw5urAlHR


C. 

D. 

Answer: 1

Watch Video Solution

1.23 × 10− 19j

2.37 × 10− 19j

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

is ( given )

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

3.31eV

h = 6.62 × 10− 34Js

0.8 × 1015Hz

1.6 × 1015Hz

3.2 × 1015Hz

8.0 × 1015Hz

https://dl.doubtnut.com/l/_RX7Gw5urAlHR
https://dl.doubtnut.com/l/_MUl9DLNTdffp


Watch Video Solution

7. A radiation of wave length  is incident on a metal plate

whose work function is . Then the potential required to

stop the fastest photo electrons emitted by the surface is

A. 1.86V

B. 3.00 V

C. 1.46 V

D. 2.15 V

Answer: 3

Watch Video Solution

2500A0

3.5eV

(h = 6.63 × 10− 34Js&c = 3 × 108m/s)

https://dl.doubtnut.com/l/_MUl9DLNTdffp
https://dl.doubtnut.com/l/_SFUHSUwROuzH


8. The work function of a metal is . The maximum kinetic

energy of the photoelectrons emitted if a photon of wavelength

 falls on it is 

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

2.5eV

3000A0 (h = 6.63 × 10− 34Js&c = 3 × 108m/s)

1.12 × 10− 19j

4.8 × 10− 19j

9.6 × 10− 19j

2.6 × 10− 19j

9. A metal of work function 2.5 eV is irradiated by light. If the

emitted electrons have maximum kinetic energy 1.8 eV, then the

energy of irradiating light is

https://dl.doubtnut.com/l/_41e66XKXD7CI
https://dl.doubtnut.com/l/_LXpPy6hqJ6de


A. 0.7 eV

B. 3.8 eV

C. 4.3 eV

D. 4.8 eV

Answer: 3

Watch Video Solution

10. The work function of nickle is . When light of wavelength 

 falls on it, emits photoelectrons in the circuit. The the

potential difference necessary to stop the fastest electrons

emitted is (given )

A. 1.0 V

B. 1.75 V

5eV

2000A0

h = 6.67 × 10− 34Js

https://dl.doubtnut.com/l/_LXpPy6hqJ6de
https://dl.doubtnut.com/l/_C45DupsWytMZ


C. 1.2 V

D. 0.75 V

Answer: 3

Watch Video Solution

11. A photocell is illuminated by a small bright source places  m

away when the same source of light is placed  m away. The

number of electron emitted by photocathode would be

A. increases by a factaor of 2

B. decrease by a factor of 2

C. increase by a factor of 4

D. decrease by a factor of 4

Answer: 3

1

1

2

https://dl.doubtnut.com/l/_C45DupsWytMZ
https://dl.doubtnut.com/l/_XTin63UIFEux


Watch Video Solution

12. The threshold wavelength for a surface having a threshold

frequency of  is (given )

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

0.6 × 1015Hz c = 3 × 108m/s

4000A0

6000A0

5000A0

3500A0

13. Two photons of energies twice and thrice the work function of

a metal are incident on the metal surface .Then, the ratio of

https://dl.doubtnut.com/l/_XTin63UIFEux
https://dl.doubtnut.com/l/_5z9izR76Y23K
https://dl.doubtnut.com/l/_IF6LNhxOr7tv


maximum velocities of the photoelectrons emitted in the two

cases respectively ,is

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

√2: 1

√3: 1

√3: √2

1: √2

14. The momentum of a photon is . Its

frequency will be

A. 

B. 

33 × 10− 29kg − m/sec

3 × 103Hz

6 × 103Hz

https://dl.doubtnut.com/l/_IF6LNhxOr7tv
https://dl.doubtnut.com/l/_z6GuQRW64OQH


C. 

D. 

Answer: 4

Watch Video Solution

7.5 × 1012Hz

1.5 × 1013Hz

15. The energy of a photon of wavelength  is given by

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

λ

hλ

chλ

λ/hc

hc/λ

https://dl.doubtnut.com/l/_z6GuQRW64OQH
https://dl.doubtnut.com/l/_FPcRnIzpjRIe


16. The momentum of a photon is . Its

energy is

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

2 × 10− 16gm − cm/sec

0.16 × 10− 26erg

2.0 × 10− 26erg

6 × 10− 6erg

6 × 10− 8erg

17. The rest mass of the photon is

A. 0

B. ∞

https://dl.doubtnut.com/l/_8riqQZXtDQyH
https://dl.doubtnut.com/l/_v9ejmnrRMdXz


C. Between 0 and

D. Equal to that of an electron

Answer: A

Watch Video Solution

18. The momentum of the photon of wavelength  will be

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

5000Å

1.3 × 10− 27kg − m/sec

1.3 × 10− 28kg − m/sec

4 × 1029kg − m/sec

4 × 10− 18kg − m/sec

https://dl.doubtnut.com/l/_v9ejmnrRMdXz
https://dl.doubtnut.com/l/_IrCAcGsqbW9i


19. The momentum of a photon of energy will be

A. hv

B. hv/c

C. hvc

D. h/v

Answer: 2

Watch Video Solution

20. A photon in motion has a mass

A. c/hv

B. 

C. hv

hv/c2

https://dl.doubtnut.com/l/_gSDJ2ZTB245E
https://dl.doubtnut.com/l/_Br1RI1pSY5H2


D. h/v

Answer: 2

Watch Video Solution

21. If the momentum of a photon is p, then its frequency is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ph

c

pc

h

mh

c

mc

h

https://dl.doubtnut.com/l/_Br1RI1pSY5H2
https://dl.doubtnut.com/l/_DHlGDMBOrv6b
https://dl.doubtnut.com/l/_q4CxsNLEVNa3


22. A particle of mass 5M at rest decays into two particle of

masses 2 m and 3 m having non zero velocities. The ratio of de -

broglie wavelengh of the particles is

A. 

B. 

C. 

D. none of these

Answer: 4

View Text Solution

3/2

2/3

1/3

23. An electron and a photon have same wavelength of  m. If

E is the energy of the photon and p is the momentum of the

electron, the magnitude of E/p in SI units is

10− 9

https://dl.doubtnut.com/l/_q4CxsNLEVNa3
https://dl.doubtnut.com/l/_g3JC7DeQQyGQ


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

3.33 × 10− 9

3.0 × 108

1.1 × 10− 19

9 × 1016

24. A proton and an -particle are accelerated through same

potential difference. Find the ratio of their de-Brogile wavelength.

A. 

B. 

C. 

D. 

α

1: 1

1: 2

2: 1

2√2: 1

https://dl.doubtnut.com/l/_g3JC7DeQQyGQ
https://dl.doubtnut.com/l/_iGCvFijUMJn4


Answer: 4

Watch Video Solution

25. A particle with rest mass  is moving with velocity c. what is

the de-Broglie wavelength associated with it?

A. 

B. zero

C. 

D. .

Answer: 2

Watch Video Solution

m0

∞

m0c/h

hv/m0c

https://dl.doubtnut.com/l/_iGCvFijUMJn4
https://dl.doubtnut.com/l/_E8GEQSukzPYl


26. The velocity of a body of mass 10 gm is . The

value of de - Broglie waavelenght associated with it will be

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

2 × 104ms− 1

3.3 × 10− 33m

3.3 × 10− 34m

3.3 × 10− 35m

3.3 × 10− 36m

27. The ratio of wavelength of deutron and proton accelerated

through the same potential difference will be -

A. 1: 2

https://dl.doubtnut.com/l/_ke8AZZQLojHa
https://dl.doubtnut.com/l/_DXys3AOy9fWQ


B. 

C. 

D. 

Answer: 3

Watch Video Solution

2: 1

√2: 1

1: √2

28. The wavelenght of an electron of energy 10 keV will be

A. 1.2Å

B. 0.12 Å

C. 12Å

D. 120Å

Answer: 1

https://dl.doubtnut.com/l/_DXys3AOy9fWQ
https://dl.doubtnut.com/l/_TbmJv9oDXbNX


Watch Video Solution

29. Through what potential difference should an electron be

accelerated so that its de - Broglie wavelenght becomes 0.5 Å

A. 6022 V

B. 602.2 V

C. 60.22 V

D. 6.022 V

Answer: 2

Watch Video Solution

30. Find the ratio of de Broglie wavelength of a proton and as -

particle which have been accelerated through same potential

α

https://dl.doubtnut.com/l/_TbmJv9oDXbNX
https://dl.doubtnut.com/l/_fjnTtQ1DP9ph
https://dl.doubtnut.com/l/_YXWz4V0Va9wu


difference.

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

1

√2

1

2√2

1

3√2

2√2

31. Consider a hypothetical annihilation of a stationary electron

with a stationary positron. What is the wavelength of the

resulting radiation?

A. 

B. 

h

m0c

c)
h

2m0

https://dl.doubtnut.com/l/_YXWz4V0Va9wu
https://dl.doubtnut.com/l/_jBS5qu7Ms7aM


C. 

D. 

Answer: 1

Watch Video Solution

2h

m0c

h

4πm0c

32. The de Broglie wavelength of an electron accelerated by an

electric field of V volt is given by:

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

√ A
150

V

h

√2mEA

h

√2mKTA

√ A
12.26

V

https://dl.doubtnut.com/l/_jBS5qu7Ms7aM
https://dl.doubtnut.com/l/_vhMZAIlyFbqV


Watch Video Solution

33. The de Broglie wavelenght associated with neutrons in

thermal equilibrium with matter at 300 K is:

A. 1790A

B. 179A

C. 17.9A

D. 1.79A

Answer: 4

Watch Video Solution

34. When an electron experiences a potential difference of 150

volt, the wave associated with it will have a wavelenght:

https://dl.doubtnut.com/l/_vhMZAIlyFbqV
https://dl.doubtnut.com/l/_WvT7zLLXScJQ
https://dl.doubtnut.com/l/_Z55t3YS3S7bp


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

1.0 × 10− 5cm

1.0 × 10− 8cm

1.2 × 10− 8cm

10.0 × 10− 8cm

35. For what kinetic energy of a neutron will the associated de

broglie wavelenght be  ?

A. 

B. 

C. 

D. 

1.04 × 10− 10m

6, 29 × 10− 23j

5.99 × 10− 19j

6.69 × 10− 21j

9.66 × 10− 21j

https://dl.doubtnut.com/l/_Z55t3YS3S7bp
https://dl.doubtnut.com/l/_rdlZWgncON8y


Answer: 3

Watch Video Solution

36. A particle is moving three times as fast as an electron. The

ratio of the de- Broglie wavelength of the particle to that of the

electron is . Calculate the particle's mass and

identify the particle. Mass of electron .

A. , Neutron

B.  kg, Proton

C. , Electron

D.  Neutron

Answer: 4

Watch Video Solution

1.813 × 10− 4

= 9.11 × 10− 31kg

1.275 × 10− 26kg

1.576 × 10− 27

1.765 × 10− 25kg

1.675 × 10− 27kg,

https://dl.doubtnut.com/l/_rdlZWgncON8y
https://dl.doubtnut.com/l/_60wBaamuDIMy


37. An X-ray tube is operated at 50 kV. The minimum wavelength

produced is

A. 0.5 Å

B. 0.75 Å

C. 0.25 Å

D. 1 Å

Answer: 3

Watch Video Solution

38. Which of the following wavelength falls in X - ray region

A. 10000 Å

B. 1000 Å

https://dl.doubtnut.com/l/_60wBaamuDIMy
https://dl.doubtnut.com/l/_PTRdWlWXpOwM
https://dl.doubtnut.com/l/_xsTkVi62XtTZ


C. 1 Å

D.  Å

Answer: 3

Watch Video Solution

10− 2

39. A metal block is exposed to beams of X-rays of different

wavelength. X-rays of which wavelength penetrate most

A. 2 Å

B. 4 Å

C. 6 Å

D. 8 Å

Answer: 1

Watch Video Solution

https://dl.doubtnut.com/l/_xsTkVi62XtTZ
https://dl.doubtnut.com/l/_1y8f8ItN2Vso


Exercise 1 H W

Watch Video Solution

40. In producing X-rays a beam of electrons accelerated by a

potential difference V is made to strike a metal target. For what

value of -rays will have the lowest wavelength of 0.3094 Å

A. 10 kV

B. 20 KV

C. 30 KV

D. 40 K V

Answer: 4

Watch Video Solution

V , X

https://dl.doubtnut.com/l/_1y8f8ItN2Vso
https://dl.doubtnut.com/l/_U8Se7tdErlXW
https://dl.doubtnut.com/l/_abNcPc3zyhlz


1. Light of wavelength from a sodium lamp falls on a

photocell and causes the emission of photoelectrons for which

the stopping potential is 0.5 V. With wavelength  from a

sodium lamp, the stopping potential is 1.5 V. With this data , the

value of h/e is

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

0.6μm

0.4μm

4 × 10− 15V

3 × 10− 15V

4 × 10− 9V

2 × 10− 9V

2. The photoelectric work function for a metal surface is .

The cut - off wavelength for this surface is

4.125eV

https://dl.doubtnut.com/l/_abNcPc3zyhlz
https://dl.doubtnut.com/l/_iVNlp9IkG77l


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4125A0

2062.5A0

3006.06A0

6000A0

3. The energy of emitted photoelectrons from a metal is ,

The work function of the metal is . Then the energy of the

incident photon is

A. 0.9 eV

B. 2.2 eV

C. 4.4 eV

0.9ev

2.2eV

https://dl.doubtnut.com/l/_iVNlp9IkG77l
https://dl.doubtnut.com/l/_AjcYHBFHuAIf


D. 3.1 eV

Answer:

Watch Video Solution

4. A photoelectron is moving with a maximum velocity of .

Given , and , the stopping

potential is

A. 2.5 V

B. 2.8 V

C. 2.0 V

D. 1.4 V

Answer:

Watch Video Solution

106m/s

e = 1.6 × 10− 19c m = 9.1 × 10− 31kg

https://dl.doubtnut.com/l/_AjcYHBFHuAIf
https://dl.doubtnut.com/l/_ExArYZkNpOqT


5. A metal of work function  is cexposed to a radiation of

wavelegth . Find the stopping potential.

A. 6.42 V

B. 2.94 V

C. 4.86 V

D. 3.2 V

Answer:

Watch Video Solution

4eV

140 × 10− 9m

6. Threshold wavelength for a metal having work function  is .

Then the threshold wavelength for a metal having work function

 is

w0 λ

2w0

https://dl.doubtnut.com/l/_ExArYZkNpOqT
https://dl.doubtnut.com/l/_7ZprQ1BewCt2
https://dl.doubtnut.com/l/_9FwC5xnLfcx3


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4λ

2λ

λ/2

λ/4

7. The work functions of metals  and  are in the ratio . If

light of frequencies  and  are incident on the surfaces of 

and  respectively , the ratio of the maximum kinetic energy of

photoelectrons emitted is (  is greater than threshold frequency

of  is greater than threshold frequency of )

A. 

A B 1: 2

f 2f A

B

f

A, 2f B

1: 1

https://dl.doubtnut.com/l/_9FwC5xnLfcx3
https://dl.doubtnut.com/l/_0IpLBM1sZ68U


B. 

C. 

D. 

Answer: 2

Watch Video Solution

1: 2

1: 3

1: 4

8. The threshold wavelength for photoelectric emission from a

material is . Photoelectrons will be emitted when this

material is 

illuminated with monochromatic radiation from a 

(a) 50 W infrared lamp 

(b) 1 W infrared lamp 

(c ) 50 W ultraviolet lamp 

(d) 1 W ultraviolet lamp 

.

5200Å

https://dl.doubtnut.com/l/_0IpLBM1sZ68U
https://dl.doubtnut.com/l/_aNOfXqxKSTV2


A. 50 wait infraced lamp

B. 1 wait infrared lamp

C. 1 wait ultraviolet lamp

D. 50 wait sodium vapour lamp

Answer:

Watch Video Solution

9. An AIR station is broadcasting the waves of wavelength

. If the radiating power of the transmitter is ,

then the number of photons radiated per second is

A. 

B. 

C. 

300metres 10kW

1.5 × 1029

1.5 × 1031

1.5 × 1033

https://dl.doubtnut.com/l/_aNOfXqxKSTV2
https://dl.doubtnut.com/l/_m7uHHIj4nBBo


D. 

Answer:

Watch Video Solution

1.5 × 1035

10. The energy of a photon is  and the momentum of

photon  , then the velocity of photon will be

A. E/P

B. EP

C. 

D. 

Answer:

Watch Video Solution

E = hv

p =
h

λ

( )
2

E

P

3 × 108m/s

https://dl.doubtnut.com/l/_m7uHHIj4nBBo
https://dl.doubtnut.com/l/_jXISGmRGoJlb


11. The approximate wavelength of a photon of energy  is

A. 500 Å

B. 5000 Å

C. 2000 Å

D. 1000 Å

Answer:

Watch Video Solution

2.48eV

12. An important spetral emission line has a wavelength of 21 cm.

The corresponding photon energy is 

A. 

(h = 6.62 × 10− 34Js, c = 3 × 108m/s)

5.9 × 10− 4eV

https://dl.doubtnut.com/l/_UQxerGLepL6a
https://dl.doubtnut.com/l/_vRoejx8YpczC


B. 

C. 

D. 

Answer:

Watch Video Solution

5.9 × 10− 6eV

5.9 × 10− 8eV

11.8 × 10− 6eV

13. A particle having a de Broglie wavelength of  is

associated with a momentum of (given )

A. 

B. 

C. 

D. 

1.0A0

h = 6.6 × 10− 34Js

6.6 × 10− 26kgm/s

6.6 × 10− 25kgm/s

6.6 × 10− 24kgm/s

6.6 × 10− 22kgm/s

https://dl.doubtnut.com/l/_vRoejx8YpczC
https://dl.doubtnut.com/l/_qtZSo6vSkv9l


Answer:

Watch Video Solution

14. The de - Broglie wavelength of an electron having  of

energy is nearly 

, Mass of electron  Plank's

constant )

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

80ev

(1eV = 1.6 × 10− 19J = 9 × 10− 31kg

= 6.6 × 10− 34J − sec

140A0

0.14A0

14A0

1.4A0

https://dl.doubtnut.com/l/_qtZSo6vSkv9l
https://dl.doubtnut.com/l/_S5CIyzA79Rux


15. Electrons are accelerated through a . Of . Given 

,

the de Broglie wavelength associated with it is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

p. d 150V

m = 9.1 × 10− 31kg, e = 1.6 × 10− 19c, h = 6.62 × 10− 34Js

1.5A0

1.0A0

3.0A0

0.5A0

16. If accelerating potential of an alpha particle is doubled than its

new debrolgie wavelength becomes

https://dl.doubtnut.com/l/_S5CIyzA79Rux
https://dl.doubtnut.com/l/_8wCBbE9miMaQ
https://dl.doubtnut.com/l/_BF2usAYL3lxk


A.  times of intial

B.  times of initial

C. 1/2 times of initial

D. 2 times of initial

Answer:

Watch Video Solution

1

Sqrt(2)

√2

17. The ratio of the deBroglie wavelengths of proton, deuteron

and alpha particle accelerated through the same potential

difference  is

A. 

B. 

C. 

100V

2: 2: 1

1: 2: 2√2

1: 2: 2√2

https://dl.doubtnut.com/l/_BF2usAYL3lxk
https://dl.doubtnut.com/l/_UwlzlXVhJeLz


D. 

Answer:

Watch Video Solution

2√2: 2: 1

18. The energy that should be added to an electron, to reduce its

de-Broglie wavelengths from  to  m wil be

A. Four times the initial energy

B. Thrice the initial energy

C. Equal to the initial energy

D. Twice the initial energy

Answer:

Watch Video Solution

10− 10m 0.5 × 10− 10

https://dl.doubtnut.com/l/_UwlzlXVhJeLz
https://dl.doubtnut.com/l/_GA0EKlxYPdoe


19. The de - Broglie wavelength of an electron having  of

energy is nearly 

, Mass of electron  Plank's

constant )

A. 140 Å

B. 0.14 Å

C. 14 Å

D. 1.4 Å

Answer:

Watch Video Solution

80ev

(1eV = 1.6 × 10− 19J = 9 × 10− 31kg

= 6.6 × 10− 34J − sec

20. If particles are moving with same velocity , then maximum de -

Broglie wavelength will be for

https://dl.doubtnut.com/l/_EYWZVHz1PNCP
https://dl.doubtnut.com/l/_TtcE2vBWppMt


A. Neutron

B. Proton

C. b-particle

D.  - particle

Answer:

Watch Video Solution

α

21. The wavelength of most energetic X-rays emitted when a metal

target is bombarded by  electrons, is approximately 


.

A. 300 Å

B. 10 Å

40keV

(h = 6.62 × 10− 34J − sec, 1eV = 1.6 × 10− 19J, c = 3 × 108m/s)

https://dl.doubtnut.com/l/_TtcE2vBWppMt
https://dl.doubtnut.com/l/_qBk8Gdhm4uV5


C. 4 Å

D. 0.31 Å

Answer:

Watch Video Solution

22. X - rays which can penetrate through longer distances in

substance are called

A. Soft X-rays

B. Continouns X - rays

C. Hard X-rays

D. None of the above

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_qBk8Gdhm4uV5
https://dl.doubtnut.com/l/_YFtbZqgO8LeH


23. An X - ray machine has an accelerating potential difference of

25,000 volts. By calculation the shortest wavelength will be

obtained as 

A. 0.25 Å

B. 0.50 Å

C. 1.00 Å

D. 2.50 Å

Answer:

Watch Video Solution

(h = 6.62 × 10− 34J − sec, e = 1.6 × 10− 19coulomb)

https://dl.doubtnut.com/l/_YFtbZqgO8LeH
https://dl.doubtnut.com/l/_U1fagtMav72B


Exercise 2 C W

24. Four the production of X-rays of wavelength 0.1 Å the

minimum potential difference will be

A. 12.4 KV

B. 24.8 KV

C. 124 KV

D. 248 KV

Answer:

Watch Video Solution

1. When a certain metallic surface is illuminated with mono

chromatic light of wavelength , the stopping potential forλ

https://dl.doubtnut.com/l/_iRbsfRc5Br5o
https://dl.doubtnut.com/l/_mppebOzTOBgE


photoelectric current is . When the same surface is

illuminated with light of wavelength  the stopping potential is

. The threshold wavelength for this surface for photoelectric

effect is.

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

3V0

2λ

V0

4λ

2λ

6λ

3λ

2. The stopping potential for the photo-electrons emitted from a

metal surface of work-function 1.7 eV is 10.4 eV. Find the

https://dl.doubtnut.com/l/_mppebOzTOBgE
https://dl.doubtnut.com/l/_5wKejm2w4pMg


wavelength of the radiation used. Also identify the energy-levels

in hydrogen atom which will emit this wavelength.

A. 1322.5 Å

B. 1022.7 Å

C. 1332.9 Å

D. 1222.7 Å

Answer: 2

Watch Video Solution

3. The threshold frequency of a certain metal is . When

frequency of incident radiation is , the maximum velocity of

photoelectrons is found to be . If the frequency of

radiataions is increased to , the maximum velocity of

photoelectrons will be

v0

2v0

3 × 106m/s

10v0

https://dl.doubtnut.com/l/_5wKejm2w4pMg
https://dl.doubtnut.com/l/_VuxycFWXWVUa


A. 

B. 

C. 

D. 

Answer: 3

View Text Solution

× 106m/s
3

10

× 106m/s
10

3

9 × 106m. . s

√3 × 106m/s

4. The kinetic energy of an electron is E when the incident

wavelength is  To increase ti KE of the electron to 2E, the

incident wavelength must be

A. 

B. 

C. 

λ

2λ

λ/2

hcλ

Eλ + hc

https://dl.doubtnut.com/l/_VuxycFWXWVUa
https://dl.doubtnut.com/l/_C9qNrBibCDtq


D. 

Answer: 3

Watch Video Solution

hcλ

2Eλ + hc

5. The threshold frequency for a metal is  Hz. When light of

wavelenght 4000 Å is made incident on it, then

A. photoelectric will be emitted from it with zero speed

B. photoelectric emission will not be started by it.

C. photoelectrons will be emitted with speed  m/s

D. photoelectrons will be emitted with speed  m/s

Answer: 2

Watch Video Solution

1015

105

10d(3)

https://dl.doubtnut.com/l/_C9qNrBibCDtq
https://dl.doubtnut.com/l/_Zmz9Fw2kc3We


6. When photons of energy hv are incident on the surface of

photosensitive material of work function , then

A. the kinetic energy of all emitted electrons is 

B. the kinetic energy of all emitted electrons is 

C. the kinetic energy of all fastest electrons is 

D. the kinetic energy of all emitted electrons is hv.

Answer: 3

Watch Video Solution

hv0

hv0

h(v − v0)

h(v − v0)

7. The thereshold wavelenght for a metal of work function  is 

. The threshold wavelenght for a metal having work function 

will be

W0 λ

3W0

https://dl.doubtnut.com/l/_Je7KHnFiJKfA
https://dl.doubtnut.com/l/_XRihqmTpBJoE


A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

λ

λ

2

λ

3

λ

4

8. The number of photoelectrons emitted for light of a frequency

 (higher than the threshold frequency ) is proportional to

A. 

B. Threshold frequency 

C. Intensity of light

D. Frequency of light (v)

v V0

v − v0

(v0)

https://dl.doubtnut.com/l/_XRihqmTpBJoE
https://dl.doubtnut.com/l/_zggtOAjW30np


Answer: 3

Watch Video Solution

9. When photons of energy  fall on an aluminium plate (of work

function ), photoelectrons of maximum kinetic energy  are

ejected . If the frequency of the radiation is doubled , the

maximum kinetic energy of the ejected photoelectrons will be

A. K + hv

B. 

C. 2 K

D. K

Answer: 1

Watch Video Solution

hv

E0 K

K + E0

https://dl.doubtnut.com/l/_zggtOAjW30np
https://dl.doubtnut.com/l/_4NnPwDFNtfe5


10. A photosensitive metallic surface has work funtion . If

photons of energy  fall on this surface the electrons come

out with a maximum velocity of . When the photon

energy is increases to  then maximum velocity of photo

electron will be

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

hv0

2hv0

4 × 106m/s

5hv0

2 × 107m/s

8 × 106m/s

2 × 106m/s

8 × 105m/s

https://dl.doubtnut.com/l/_4NnPwDFNtfe5
https://dl.doubtnut.com/l/_htqSTi4v9KrQ


11. The work functions for metals A, B and C are respectively 1.92

eV, 2.0 eV and 5 eV. According to Einstein's equation the metals

which will emit photoelectrons for a radiation of wavelength 4100

Å is/are

A. None

B. A only

C. A and B only

D. All the three metals

Answer: 3

Watch Video Solution

12. K.E. of photo electron is E when incident frequency is . It is

2E when incident frequency is . The relation between the

λ1

λ2

https://dl.doubtnut.com/l/_7TqaZSQ0g3ib
https://dl.doubtnut.com/l/_UeCjiTTkV5PJ


wavelength is

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

λ2 = λ1

λ2 > 2λ1

λ2 < 2λ1

λ2 = 2λ1

13. Maximum velocity of photo electrons is . If the

specific charge of an electron is  C/kg, stopping

potential of the electron is

A. 7 volt

B. 3.5 volt

3.5 × 106m/s

1.75 × 1011

https://dl.doubtnut.com/l/_UeCjiTTkV5PJ
https://dl.doubtnut.com/l/_6g6Dt5jLPBPw


C. 35 volt

D. 10.5 volt

Answer: 3

Watch Video Solution

14. Light from a hydrogen discharge tube is made incident on the

cathode of photoelectric cell. The work function of the cathode

surface is 3.1 eV. In order to reduce the photoelectric current to

zero value, the minimum potential applied to anode with respect

to cathode should be

A.  volt

B.  volt

C.  volt

−3.1

+10.5

−16.7

https://dl.doubtnut.com/l/_6g6Dt5jLPBPw
https://dl.doubtnut.com/l/_OxbhDNV0FQhR


D.  volt

Answer: 4

View Text Solution

−10.5

15. Photoelectric emission is observed from a metallic surface for

frequencies  and  of the incident light rays . If the

maximum values of kinetic energy of the photoelectrons emitted

in the two cases are in the ratio of  , then the threshold

frequency of the metallic surface is

A. 

B. 

C. 

D. 

v1 v2 (v1 > v2)

1: k

v2 − v1

k − 1

kv1 − v2

k − 1

kv2 − v2

k − 1

v2 − v1

k − 1

https://dl.doubtnut.com/l/_OxbhDNV0FQhR
https://dl.doubtnut.com/l/_7HjLgFXF7Yiw


Answer: 2

Watch Video Solution

16. In an experiment on photo- electric effect, stopping potential

is 1.0 V when light of wavelenght 6520 Å is incident on the

emitting surface. The stopping potential is 2.9 V for light of

wavelenght 3260 Å. The function of the metal is

A. 0.9 eV

B. 1.9 eV

C. 5.8 eV

D. Cannot be deduced from the given data

Answer: 1

View Text Solution

https://dl.doubtnut.com/l/_7HjLgFXF7Yiw
https://dl.doubtnut.com/l/_oLQkOWK5ZZYj


17. The work functions of metals  and  are in the ratio . If

light of frequencies  and  are incident on the surfaces of 

and  respectively , the ratio of the maximum kinetic energy of

photoelectrons emitted is (  is greater than threshold frequency

of  is greater than threshold frequency of )

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

A B 1: 2

f 2f A

B

f

A, 2f B

1: 1

1: 2

1: 3

1: 4

https://dl.doubtnut.com/l/_oLQkOWK5ZZYj
https://dl.doubtnut.com/l/_HUkTlYAQbBK4


18. A particle with rest mass  is moving with velocity c. what is

the de-Broglie wavelength associated with it?

A. zero

B. 

C. 

D. 

Answer: 1

Watch Video Solution

m0

∞

hv

m0c

m0c

h

19. Photon and electron are given same energy .

Wavelength associated with photon and electron are  and 

then correct statement will be

(10− 20J)

λph λel

https://dl.doubtnut.com/l/_xflBJoEyAjFJ
https://dl.doubtnut.com/l/_77xP5dTU9och


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

λph < λel

λph > λel

λph = λel

= c
λel

λph

20. If an electron and an  - particle are accelerated from rest

through a potential difference of 100 volt. The ratio of their

momenta will be

A. 

B. 1

C. 

α

√( )
Me

Mα

√2Me

Mα

https://dl.doubtnut.com/l/_77xP5dTU9och
https://dl.doubtnut.com/l/_0n9jqjKf7wWu


D. 

Answer: 4

View Text Solution

√
Me

2Mα

21. The wavelength of de-Broglie wave associated with a thermal

neutron of mass  at absolute temperature  is given by (here, 

is the Boltzmann constant)

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

m T k

h

mkT

h

√3mkT

√3mkT

h

√3mkT

https://dl.doubtnut.com/l/_0n9jqjKf7wWu
https://dl.doubtnut.com/l/_4uGsvpH2Qw0Q


Watch Video Solution

22. The De Broglie wavelenght associated with electron in n Bohr

orbit is

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

A02πr

n

2πnA0

A01

n

nA0

23. A proton and an -particle are accelerated through same

potential difference. Find the ratio of their de-Brogile wavelength.

α

https://dl.doubtnut.com/l/_4uGsvpH2Qw0Q
https://dl.doubtnut.com/l/_LmOBw41TWSTE
https://dl.doubtnut.com/l/_oTI7NHmBhLia


A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

√8: 1

1: √8

1: 2

1: √2

24. An electron accelerated under a . Of  volt has a certain

wavelength . Mass of the proton is  times the mass of an

electron. If the proton has to have the same wavelength , then it

will have to be accelerated under . of (volts)

A. V volt

B. 2000 V volt

p. d V

λ 2000

λ

p. d

https://dl.doubtnut.com/l/_oTI7NHmBhLia
https://dl.doubtnut.com/l/_iGWdavL3KzLh


C.  volt

D.  volt

Answer: 3

Watch Video Solution

V

2000

√2000V

25. If E and  represent the energy and wavelenght respectively of

an electron, then the graph between log  and log E will have

A. Positive slope

B. Negative slope

C. Zero slope

D. Infinite slope

Answer: 2

Watch Video Solution

λ

λ

https://dl.doubtnut.com/l/_iGWdavL3KzLh
https://dl.doubtnut.com/l/_iO2BwbJjUjVt


Exercise 2 H W

Watch Video Solution

1. Ultraviolet light of wavelength 300nn and intensity 

falls on the surface of a photosensitive material. If one per cent of

the incident photons produce photoelectrons, then the number

of photoelectrons emitted per second from an area of 1.0  of

the surface is nearly

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

1.0Wm− 2

cm2

9.61 × 1014

4.12 × 1013

1.51 × 1012

2.13 × 1011

https://dl.doubtnut.com/l/_iO2BwbJjUjVt
https://dl.doubtnut.com/l/_2J59w50HYdZ1


2. Light rays of wavelength  and of photon intensity 

 is incident on a metal surface. If only one percent of

photons incident on the surface of electrons emitted per second

unit area from the surface will be [Planck constant =

,Velocity of light = ]

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

6000A ∘

39.6Wm− 2

6.64 × 10− 34J − S 3 × 108ms− 1

12 × 1018

10 × 1018

12 × 1017

12 × 1015

https://dl.doubtnut.com/l/_2J59w50HYdZ1
https://dl.doubtnut.com/l/_57SnX3QNhT5H


3. Ligth of wavelength  is incident on a metal surface of

work function . Given 

, the maximum  of

photoelectrons emitted and the corresponding stopping

potential are respectively

A. 0.6 eV, 0.6 V

B. 2.5 eV, 2.5 V

C. 3.1 eV, 3.1 V

D. 0.6 eV, 0.3 V

Answer: 1

Watch Video Solution

4000A ∘

2.5eV

h = 6.62 × 10− 34Js, c = 3 × 108m/s KE

https://dl.doubtnut.com/l/_yA2MgIsBTVQy


4. A photomental is illuminated by lights of wavelenght

 respectively. The maximum kinetic enegies of electrons

emitted in the two cases are  respectively. The work

function of metal is.

A. 

B. 

C. 

D. 

Answer: 4

View Text Solution

λ1 and λ2

E1 and E2

E2λ1 − E1λ2

λ1

E1λ1 − E2λ2

λ1 + λ2

E1λ1 + E2λ2

λ1 − λ2

E2λ2 − E1λ1

λ1 − λ2

5. . light of wavelength  falls on hydrogen

atoms in their ground state  liberates electrons with kinetic

U. V 800A ∘ &700A ∘

&

https://dl.doubtnut.com/l/_n5DujYdL7EUj
https://dl.doubtnut.com/l/_huVxKf8XKHNr


energy  and  respectively. Calculate planck's constant.

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

1.8eV 4eV

6.57 × 10− 34js

6.63 × 10− 34js

6.66 × 10− 34js

6.77 × 10− 34js

6. In a photoelectric effect experiment, photons of energy  are

incident on a metal surface They liberate photoelectron which are

just stopped by an electrode at a potential of  with respect

to the metal. The work fuction of the metal is

A. 1.5 eV

5eV

−3.5V

https://dl.doubtnut.com/l/_huVxKf8XKHNr
https://dl.doubtnut.com/l/_AzOtUHoEW6vx


B. 3.5 eV

C. 5.0 eV

D. 8.5 eV

Answer: 1

Watch Video Solution

7. The number of photons emitted per second by a  source of

monochromatic light of wavelength  is

A. 

B. 

C. 

D. 

62W

4800A ∘

1.5 × 1019

1.5 × 1020

2.5 × 1020

4 × 1020

https://dl.doubtnut.com/l/_AzOtUHoEW6vx
https://dl.doubtnut.com/l/_aSxDy3CER1h1


Answer: 2

Watch Video Solution

8. Photons of frequencies  and  are

incident on a metal surface. The corresponding stopping

potentials were found to be  and  respectively. Given 

, the value of universal planck's constant is

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

2.2 × 1015Hz 4.6 × 1015Hz

6.6V 16.5V

e = 1.6 × 10− 19c

6.6 × 10− 34js

6.7 × 10− 34js

6.5 × 10− 34js

6.8 × 10− 34js

https://dl.doubtnut.com/l/_aSxDy3CER1h1
https://dl.doubtnut.com/l/_FLHHQgqyD0ra


9. If stopping potentials corresponding to wavelengths 

and  are 1.3 V and 0.9 V, respectively, then the work function

of the metal is

A. 0.3 eV

B. 1.3 eV

C. 1.8 eV

D. 5 eV

Answer: 3

Watch Video Solution

4000A

4500A

10. Photons of energy  fall on a metal plate and release

photoelectrons with a maximum velocity . By decreasing  and 

2.0eV

V λ

https://dl.doubtnut.com/l/_FLHHQgqyD0ra
https://dl.doubtnut.com/l/_MVUCGa0ouBTM
https://dl.doubtnut.com/l/_cJumpnEO5QSp


 the maximum velocity of photoelectrons is doubled. The

work function of the metal of the material plate in  is nearly

A. 2.22

B. 1.985

C. 2.35

D. 1.8

Answer: 4

Watch Video Solution

25 %

eV

11. A proton when accelerated through a potential difference of V

volt has a wavelength  associated with it. An alpha-particle in

order to have the same  must be accelerated through a

potential difference of

λ

λ

https://dl.doubtnut.com/l/_cJumpnEO5QSp
https://dl.doubtnut.com/l/_FSE9SIzU9uLI


A. V/8 volt

B. V/4 volt

C. V volt

D. 2V volt

Answer: 1

Watch Video Solution

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

percentage decrease in its de Broglie wavelength will be

A. 33.3%

B. 66.6%

C. 99.9%

D. 22.2%

https://dl.doubtnut.com/l/_FSE9SIzU9uLI
https://dl.doubtnut.com/l/_tN9K3FhvHf4W


Answer: 2

Watch Video Solution

13. If the momentum of electron is changed by  then the de-

Broglie wavelength associated with it changes by 0.50%. The

initial momentum of electron will be:

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

Pm

Pm/200

Pm/100

200pm

100pm

https://dl.doubtnut.com/l/_tN9K3FhvHf4W
https://dl.doubtnut.com/l/_iJiAlwd8Udwq
https://dl.doubtnut.com/l/_lngcAYyFs9mv


14. A proton when accelerated through a  of  volt has

wavelength  associated with it. An electron to have the same 

must be accelerated through a  of

A. 

B. 4 V volt

C. 2V volt

D. 1838 V volt

Answer: 4

Watch Video Solution

p. d V

λ λ

p. d

volt
V

8

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

percentage increase in its de Broglie wavelength will be

A. 0.41

https://dl.doubtnut.com/l/_lngcAYyFs9mv
https://dl.doubtnut.com/l/_eFRLm2qkWE13


B. 1.41

C. 1

D. 0.71

Answer: 3

Watch Video Solution

16. The de Broglie wavelength associated with an electron of

velocity  and rest mass  is

A. 

B. 

C. 

D. 

0.3c 9.1 × 10− 31kg

7.68 × 10− 10m

7.68 × 10 − 12m

5.7 × 10− 12m

9.1 × 10− 12m

https://dl.doubtnut.com/l/_eFRLm2qkWE13
https://dl.doubtnut.com/l/_qzd8n1EM4f3F


Answer: 2

Watch Video Solution

17. The uncertainity in the position of a particle is equal to the de-

Broglie wavelength. The uncertainity in its momentum will be

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

h

λ

2h

λ

λ

h

3λ

2h

https://dl.doubtnut.com/l/_qzd8n1EM4f3F
https://dl.doubtnut.com/l/_nOS1cp8h6q6v


18. If the uncertainty in the position of proton is , then

the minimum uncertainty in its speed is

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

6 × 10− 8m

1cms− 1

1ms− 1

1mms− 1

100ms− 1

19. From Davisson-Germer experiment an  particle and a proton

are accelerated through the same pd . Find the ratio of the de

Broglie wavelengths associated with them

α

V

https://dl.doubtnut.com/l/_6BwNFCw5nr9p
https://dl.doubtnut.com/l/_oAtXN7HtrFdZ


A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

1: 2√2

2√2: 11: √2

1: √2

√2: 1

20. If the uncertainity in the position of an electron is ,

then the value of uncertainity in its momentum (in )

will be

A. 

B. 

C. 

10− 10m

kg − ms− 1

3.33 × 10− 24

1.03 × 10− 24

6.6 × 10− 24

https://dl.doubtnut.com/l/_oAtXN7HtrFdZ
https://dl.doubtnut.com/l/_8TILh1j62oLW


Exercise 3

D. 

Answer: 2

Watch Video Solution

6.6 × 10− 20

1. A photocell employs photoelectric effect to convert

A. chanae 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/_8TILh1j62oLW
https://dl.doubtnut.com/l/_EnXWPuiYxQnc


D. change in the intensity of illumination into a change in the

work

Answer: 3

Watch Video Solution

2. When photons of energy  fall on an aluminium plate (of work

function ), photoelectrons of maximum kinetic energy  are

ejected . If the frequency of the radiation is doubled , the

maximum kinetic energy of the ejected photoelectrons will be

A. K + hv

B. 

C. `2K

D. K

hv

E0 K

K + E0

https://dl.doubtnut.com/l/_EnXWPuiYxQnc
https://dl.doubtnut.com/l/_8OVL1BYdGJKC


Answer: 1

Watch Video Solution

3. The momentum of a photon of energy 1 MeV in kg-m/s, will be

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

5 × 10− 22

0.33 × 106

7 × 10− 24

10− 22

https://dl.doubtnut.com/l/_8OVL1BYdGJKC
https://dl.doubtnut.com/l/_GmEJHXEKQrCg


4. Monochromatic light of frequency  is produced by

a laser. The power emitted is  w. The number of photons

emitted, on the average, by the sources per second is

A. 

B. 

C. 

D.  sa

Answer: 2

Watch Video Solution

6.0 × 1014Hz

2 × 10− 3

5 × 1014

5 × 1015

5 × 1016

5 × 1017

5. A  source emits monochromatic light of wavelength .

When placed  away , it liberates photoelectrons from a

photosensitive metallic surface . When the source is moved to a

5W 5000Å

0.5m

https://dl.doubtnut.com/l/_TxUMLuQq1bAb
https://dl.doubtnut.com/l/_Ne2QeRU4bMqX


distance of  the number of photoelectrons liberated will be

reduced by a factor of

A. be reduced by a factor of 2

B. be reduced by a factor of 4

C. be reduced by a factor of 8

D. be reduced by a factor of 16

Answer: 2

Watch Video Solution

1.0m

6. A particle of mass  has the same wavelength as an electron

moving with a velocity of . The velocity of the

particle is

A. 

1mg

3 × 106ms− 1

2.7 × 10− 21ms− 1

https://dl.doubtnut.com/l/_Ne2QeRU4bMqX
https://dl.doubtnut.com/l/_Gttdx81yAX86


B. 

C. 

D. 

Answer: 2

Watch Video Solution

2.7 × 10− 18ms− 1

9 × 10− 2ms− 1

3 × 10− 31ms− 1

7. The work function of a surface of a photosensitive material is

. The wavelength of the incident radiation for which the

stopping potential is  lies in the

A. X - ray region

B. Ultraviolet region

C. Visible region

D. Infrared region

6.2eV

5V

https://dl.doubtnut.com/l/_Gttdx81yAX86
https://dl.doubtnut.com/l/_KvdOnF356ZeH


Answer: 1

Watch Video Solution

8. A particle of mass  has the same wavelength as an electron

moving with a velocity of . The velocity of the

particle is

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

1mg

3 × 106ms− 1

3 × 10− 31ms− 1

2.7 × 10− 21ms− 1

2.7 × 10− 18ms− 1

9 × 10− 2ms− 1

https://dl.doubtnut.com/l/_KvdOnF356ZeH
https://dl.doubtnut.com/l/_2LEuM3AvubXo
https://dl.doubtnut.com/l/_uyinp2Ld91E5


9. The number of photoelectrons emitted for light of a frequency

 (higher than the threshold frequency ) is proportional to

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

v V0

9 × 1017

3 × 1016

9 × 1015

3 × 1019

10. Monochromatic light of wavelength  is produced by a

helium neon laser . The power emitted is  . The number of

photons arriving per second on the average at a target irradiated

by this beam is

667nm

9mW

https://dl.doubtnut.com/l/_uyinp2Ld91E5
https://dl.doubtnut.com/l/_LMAs6Zfpxr0S


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

9 × 1017

3 × 1016

9 × 1015

3 × 1019

11. The figure shows a plot of photo current versus anode

potential for a photo sensitive surface for the different radiations.

Which one of the following is a correct statement? (CBSE 2009) 

A. curves (1) and (2) represent incident radiatons of different

frequencies and different intensities.

https://dl.doubtnut.com/l/_LMAs6Zfpxr0S
https://dl.doubtnut.com/l/_U2b7Y9du2sEQ


B. curves (1) and (2) represent incident radiations of same

frequency but of different intensities.

C. curves (2) and (3) represent incident radiations of different

frequency and different frequencies and differentd

intensities.

D. curves (2) and (3) represent incident radiations same

frequency having same intensity

Answer: 2

View Text Solution

12. A  ball is moving wih a speed of . The associated

wavelength will be.

A. 

0.66kg 100m/s

6.6 × 10− 34js

https://dl.doubtnut.com/l/_U2b7Y9du2sEQ
https://dl.doubtnut.com/l/_9jZQM1SIgWu0


B. 

C. 

D. 

Answer: 2

Watch Video Solution

1.0 × 10− 35m

1.0 × 10− 32

6.6 × 10− 32

13. When monochromatic radiation of intensity I falls on a metal

surface, the number of photoelectrons and their maximum kinetic

are N and T respectively. If the intensity of radiation is 2 I, the

number of emitted electrons and their maximum kinetic energy

are respectively.

A. N and 2T

B. 2N and T

https://dl.doubtnut.com/l/_9jZQM1SIgWu0
https://dl.doubtnut.com/l/_UCTUfVlFWUj1


C. 2N and 2T

D. N and T

Answer: 2

Watch Video Solution

14. The potential difference that must be applied to stop the

fastest photoelectrons emitted by a nickel surface , having work

function  , when ultraviolet light of  falls on it ,

must be

A. 1.2 V

B. 2.4 V

C. 

D. `-2.4 V

5.01eV 200nm

−1.2V

https://dl.doubtnut.com/l/_UCTUfVlFWUj1
https://dl.doubtnut.com/l/_2miirPLlT9nQ


Answer: 1

Watch Video Solution

15. Photoelectric emission occurs only when the incident light has

more than a certain minimum

A. power

B. wavelenght

C. Intensity

D. Frequency

Answer: 4

Watch Video Solution

https://dl.doubtnut.com/l/_2miirPLlT9nQ
https://dl.doubtnut.com/l/_qldUnXLsAm7E


16. In photoelectric emission process from a metal of work

function  , the kinetic energy of most energetic electrons is 

. The corresponding stopping potential is

A. 1.8 V

B. 1.3 V

C. 0.5 V

D. 2.3 V

Answer: 3

Watch Video Solution

1.8eV

0.5eV

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

light of frequency  Hz is incident on the metal, predict

the cut-off voltage for the photoelectric emission.

3.3 × 1014

8.2 × 1014

https://dl.doubtnut.com/l/_4MS0KUVZUVSz
https://dl.doubtnut.com/l/_rmoP24Vq4I3M


A. 1 V

B. 2 V

C. 3 V

D. 5 V

Answer: 2

Watch Video Solution

18. Electrons used in an electron microscope are accelerated by a

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

Broglie wavelength associated with the electrons would

A. increase by 2 times

B. decrease by a times

C. increase by 4 times

https://dl.doubtnut.com/l/_rmoP24Vq4I3M
https://dl.doubtnut.com/l/_dGgufr4qNAj5


D. 

Answer: 2

Watch Video Solution

19. Monochromatic radiation emitted when electron on hydrogen

atom jumps from first excited to the ground state irradiates a

photosensitive material. The stopping potential is measured to be

. The threshold frequency of the material is

A. 

B. 

C. 

D. 

Answer: 1

3.57V

1.6 × 1015Hz

2.5 × 1015Hz

4 × 1015Hz

5 × 1015Hz

https://dl.doubtnut.com/l/_dGgufr4qNAj5
https://dl.doubtnut.com/l/_lrSfUmkkj1QB


Watch Video Solution

20. Lights of two different frequencies whose photons have

energies 1 and 2.5 eV, respectively, successively illuminate a metal

whose work function is 0.5 eV. The ratio of the maximum speeds

of the emitted electrons

A. 

B. 

C. 

D. 

Answer: 4

Watch Video Solution

1: 1

1: 5

1: 4

1: 2

https://dl.doubtnut.com/l/_lrSfUmkkj1QB
https://dl.doubtnut.com/l/_kN5z0bhq0RFv


21. A  -parhticle moves in a circular path of radius  in the

presence of a magnetic field of . The de-Broglie

wavelength assocaiated with the particle will be

A. 10 Å

B. 0.01 Å

C. 1 Å

D. 0.01 Å

Answer: 2

Watch Video Solution

α 0.83cm

0.25Wb/m2

22. If the momentum of an electron is changed by , then the de -

Broglie wavelength associated with it changes by . The

initial momentum of electron will be

p

0.5 %

https://dl.doubtnut.com/l/_Nc2fKOi13jvW
https://dl.doubtnut.com/l/_l8DLgqyWHqoJ


A. 

B. 100p

C. 200p

D. 400p

Answer: 3

Watch Video Solution

p

200

23. For photoelectric emission from certain metal the cut - off

frequency is . If radiation of frequency  incident on the metal

plate , the maximum possible velocity of the emitted electron will

be (  is the electron mass).

A. 

B. 

v 2v

m

2√hv/m

2√hv/(2m)

https://dl.doubtnut.com/l/_l8DLgqyWHqoJ
https://dl.doubtnut.com/l/_d6w4ZfqcmP42


C. 

D. 

Answer: 4

Watch Video Solution

√hv/m

√2hv/m

24. If velocity of a particle is 3 times of that of electron and ratio

of de-broglie wavelength of particle to that of electron is

 . The particle will be -

A. neutron

B. deuteron

C. alpha particle

D. tritium

Answer: 1

1.814 × 10– 4

https://dl.doubtnut.com/l/_d6w4ZfqcmP42
https://dl.doubtnut.com/l/_HOYR0j4i7NFD


Watch Video Solution

25. The wavelength  of an electron and  of a photon of same

energy E are related by

A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

λe λp

λp ∝
1

√λe

λp ∝ λ2
e

λp ∝ λe

λp ∝ √ ∝e

26. If the kinetic energy of the particle is increased to  times its

previous value , the percentage change in the de - Broglie

16

https://dl.doubtnut.com/l/_HOYR0j4i7NFD
https://dl.doubtnut.com/l/_LJCdB433JwAu
https://dl.doubtnut.com/l/_jqqoJrtrgXCB


wavelength of the particle is

A. 50

B. 25

C. 75

D. 60

Answer: 3

Watch Video Solution

27. Light with an enargy flux of  falls on a

perfectly reflecting surface at normal incidence. If the surface area

is , the average force exerted on the surface is

A. 

B. 

25 × 104Wm− 2

15cm2

3.0 × 10− 6N

1.25 × 10− 6N

https://dl.doubtnut.com/l/_jqqoJrtrgXCB
https://dl.doubtnut.com/l/_o97WsD2DNhOT


C. 

D. 

Answer: 3

Watch Video Solution

2.50 × 10− 6N

1.20 × 10− 6N

28. When the energy of the incident radiation is increased by

 , kinetic energy of the photoelectrons emitted from a metal

surface increased from . The work function of the

metal is

A. 1.5 eV

B. 0.65 eV

C. 1.0 eV

D. 1.3 eV

20 %

0.5eV → 0.8eV

https://dl.doubtnut.com/l/_o97WsD2DNhOT
https://dl.doubtnut.com/l/_OfVk9LoaXzqW


Answer: 3

Watch Video Solution

29. When a certain metallic surface is illuminated with mono

chromatic light of wavelength , the stopping potential for

photoelectric current is . When the same surface is

illuminated with light of wavelength  the stopping potential is

. The threshold wavelength for this surface for photoelectric

effect is.

A. 

B. 

C. 

D. 

Answer: 4

λ

3V0

2λ

V0

π

4

λ

6

6λ

4λ

https://dl.doubtnut.com/l/_OfVk9LoaXzqW
https://dl.doubtnut.com/l/_2MHnzJJOi5BQ


Watch Video Solution

30. A photoelectric surface is illuminated successively by

monochromatic light of wavelength  and . If the maximum

kinetic energy of the emitted photoelectrons in the second case is

 times than in the first case , the work function of the surface of

the material is 

(  = Plank's constant ,  = speed of light )

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

λ
λ

2

3

h c

2hc

λ

hc

3λ

hc

2λ

hc

λ

https://dl.doubtnut.com/l/_2MHnzJJOi5BQ
https://dl.doubtnut.com/l/_2ZTX9WG2zVcy


31. Light of wavelength  is incident on a metal with work

function . The de Broglie wavelength of the emitted

electron is

A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

500nm

2.28eV

≥ 2.8 × 10− 9m

≤ 2.8 × 10− 12m

< 2.8 × 10− 10m

< 2.8 × 10− 9m

32. Electrons with de-Broglie wavelength  fall on the target in an

X-ray tube. The cut-off wavelength of the emitted X-ray is

λ

https://dl.doubtnut.com/l/_2ZTX9WG2zVcy
https://dl.doubtnut.com/l/_HP2uSDdkNmRa
https://dl.doubtnut.com/l/_0eKjQ8L8rnCb


A. 

B. 

C. 

D. 

Answer: 1

Watch Video Solution

λ0 =
2mcλ2

h

λ0 =
2h
mc

λ0 =
2m2c2λ2

h2

λ0 = λ

33. Photons with energy  are incident on a cathode  in a

photoelectric cell . The maximum energy of emitted

photoelectrons is . When photons of energy  are incident

on  , no photoelectrons will reach the anode  , if the stopping

potential of  relative to  is

A. 

5eV C

2eV 6eV

C A

A C

−1V

https://dl.doubtnut.com/l/_0eKjQ8L8rnCb
https://dl.doubtnut.com/l/_ez4KpFB4dh2t


B. 

C. 

D. 

Answer: 3

Watch Video Solution

−3V

+3V

+4V

34. An electron of mass  and a photon have same energy . The

ratio of de - Broglie wavelengths associated with them is :

A. 

B. 

C. 

D. 

m E

( )
E

2m

1
2

c(2mE)
1
2

( )
1

c

2m

E

1
2

( )
1

c

E

2m

1
2

https://dl.doubtnut.com/l/_ez4KpFB4dh2t
https://dl.doubtnut.com/l/_CqMQm2Trd3PA


Answer: 4

Watch Video Solution

35. When a metallic surface is illuminated with radiation of

wavelength , the stopping potential is . If the same surface is

illuminated with radiation of wavelength  , the stopping

potential is . The threshold wavelength surface is :

A. 

B. 

C. 

D. 4lambda`

Answer: 3

Watch Video Solution

λ V

2λ

V

4

5lamabda

λ
5

2

3λ

https://dl.doubtnut.com/l/_CqMQm2Trd3PA
https://dl.doubtnut.com/l/_Na7hTHA0hw3M


Exercise 4

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

of the particle as a function of height is proportional to

A. H

B. 

C. H^(0)`

D. 

Answer: 4

Watch Video Solution

H 1 / 2

H − 1 / 2

https://dl.doubtnut.com/l/_Na7hTHA0hw3M
https://dl.doubtnut.com/l/_faobszGZq5fT


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

in an electric field . Its de-

Broglie wavelength at time t is given by

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

v = v0 î(v0 > 0)

E = − E0 l̂ (E0 = constant > 0)

λ0

(1 + )eE0t

mv0

λ0(1 + )
eE0t

mv0

λ0

λ0t

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

electric field . If . It's de-broglie wavelength

at time t is given by

→
v = v0 î

→
E = E0 ĵ λ0 = h/mv0

https://dl.doubtnut.com/l/_xwYJDRyYNs05
https://dl.doubtnut.com/l/_awSTZTrOM6lf


A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

λ0

λ0



⎷1 +

e2E2
0 t

2

m2v2
0

λ0

√1 +
e2E2

0 t
2

m2v2
0

λ0

(1 + )
e2E2

0 t
2

m2v2
0

4. When a surface 1 cm thick is illuminated with light of

wavelength , the stopping potential is , but when the same

surface is illuminated by light of wavelength , the stopping

potential is . Find the threshold wavelength for metallic

surface.

λ V0

3λ

V0

6

https://dl.doubtnut.com/l/_awSTZTrOM6lf
https://dl.doubtnut.com/l/_Bhx8RdldCG12


A. 

B. 

C. 

D. 

Answer: 2

Watch Video Solution

4λ

5λ

3λ

2λ

5. A photon of energy  and wavelength  falls on a metal

surface and the ejected electron have velocity . If the  of the

incident light is decreased by  the maximum velocity of the

emitted electrons is doubled. The work function of the metal is

A. 2.6 eV

B. 2.23 eV

2.5eV λ

' v' λ

20 %

https://dl.doubtnut.com/l/_Bhx8RdldCG12
https://dl.doubtnut.com/l/_xffGWKCr51hw


C. 2.5 eV

D. 2.29 eV

Answer: 4

Watch Video Solution

6. A source of light is placed above a sphere of radius . How

many photoelectrons must be emitted by the sphere before

emission of photoelectrons stop? The energy of incident photon

is  and the work function of the metal is .

A. 

B. 

C. 

D. 4 xx 10^(19)`

10cm

4.2eV 1.5eV

2.08 × 1018

1.875 × 108

2.88 × 1018

https://dl.doubtnut.com/l/_xffGWKCr51hw
https://dl.doubtnut.com/l/_VkVdQ9EBJWaA


Answer:

Watch Video Solution

7. From the above figure the values of stopping potentials for 

and  for a frequency  of the incident radiatioins are 

 and  respectively. Then the slope of the line is equal to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

M1

M2 v3( > v02)

V1 V2

V2 − V1

v02 − v01

V1 − V2

v02 − v01

V2

v02 − v01

V1

v02 − v01

https://dl.doubtnut.com/l/_VkVdQ9EBJWaA
https://dl.doubtnut.com/l/_QKri6L8XVTwW
https://dl.doubtnut.com/l/_4ouCAojZ5KkV


8. For certain photosensitive material, a stopping potential of

 is required for light of wavelength ,  for 

and  for . The work function of the material is `(nearly)

A. 2.5 eV

B. 1.5 eV

C. 2.0 eV

D. 1.0 eV

Answer:

Watch Video Solution

3.0V 300nm 2.0V 400nm

1.0V 600nm

9. Light of wavelength 180 nm ejects photoelectrons from a plate

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

of  T be applied parallel to the plate, what would be the5 × 10− 5

https://dl.doubtnut.com/l/_4ouCAojZ5KkV
https://dl.doubtnut.com/l/_FJlWyhQvjMNe


radius of the path followed by electrons ejected normally from

the plate with maximum energy.

A. 0.148 m

B. 0.2 m

C. 0.25 m

D. 0.3 m

Answer:

Watch Video Solution

10. Light described at a place by the equation

 


falls on a metal surface having work function . Calculate the

maximum kinetic energy of the similar having work function

E = (100V /m) × [sin(5 × 1015s− 1)t + sin(8 × 1015s− 1)t]

2.0eV

1.9eV

https://dl.doubtnut.com/l/_FJlWyhQvjMNe
https://dl.doubtnut.com/l/_XPy4YrNox6qq


A. 3.27 eV

B. 5 eV

C. 1.27 eV

D. 2.5 eV

Answer:

Watch Video Solution

11. The electric field associated with a light wave is given by

. Find the stopping

potential when this light is used in an experiment on a

photoelectric effect with the emitter having work function 2.1eV.

.

A. 1.2 V

E = E0 sin[(1.57 × 107m− 1)(ct − x)]

h = 6.62 × 10− 34Js

https://dl.doubtnut.com/l/_XPy4YrNox6qq
https://dl.doubtnut.com/l/_qNRVc48EFYDs


B. 1.1 V

C. 2 volt

D. 2.1 V

Answer:

Watch Video Solution

12. An electron of mass  and charge  initially at rest gets

accelerated by a constant electric field . The rate of change of

de-Broglie wavelength of this electron at time  ignoring

relativistic effects is

A. 

B. 

C. 

m e

E

t

−h

eEt2

−eEt

E

−mh

eEt2

https://dl.doubtnut.com/l/_qNRVc48EFYDs
https://dl.doubtnut.com/l/_HrTlddb0DYoX


D. 

Answer:

Watch Video Solution

−h

e. E

13. A praticle of mass M at rest decays into two particle of masses

 and , having non-zero velocities. The ratio of the de Broglie

wavelength of the particles  is

A. 

B. 

C. 

D. 

Answer: 3

Watch Video Solution

m1 m2

λ1

λ2

m1 /m2

m2 /m1

1.0

√m2 /√m1

https://dl.doubtnut.com/l/_HrTlddb0DYoX
https://dl.doubtnut.com/l/_KKyEAkCR9GS8


14. A photon and an electron have equal energy

 is proportional to

A. 

B. 

C. 

D. Does not depend upon E

Answer: 2

Watch Video Solution

E. λphoton /λelectron

√E

1/√E

1/E

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

of 0.2 m from a photoelectric cell, the cut off voltage and the

saturation current

https://dl.doubtnut.com/l/_KKyEAkCR9GS8
https://dl.doubtnut.com/l/_c1IEg1iMZD2n
https://dl.doubtnut.com/l/_OshwqgKCAN1U


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

m away 

from the photoelectric cell, then 

(a) the stopping potential will be 0.2 V 

(b) the stopping potential will be 0.6 V 

(c ) the saturation current will be 6.0 mA 

(d) the saturation current will be 2.0 mA

A. The stopping potential will be 0.2 V

B. The stopping potential will be 0.6 V

C. Thte saturation current will be 6 mA

D. The saturation current will be 18 mA

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_OshwqgKCAN1U


16. An X-ray tube is operated at . The target

material of the tube has mass of  and specific heat 

^(@)C^(-1)`. One perent of applied electric power is converted into

X-rays and the remaining energy goes into heating the target.

Then,

A. A suitable target material must have a high melting

temperature

B. A suitable target material must have low thermal

conductivity

C. The average rate of rise of temperature of target would be

D. The minimum wavelenght of the X-rays emitted is about

 m

50kV and 20mA

1kg 495Jkg− 1

2.0 C /s

0.25 × 10− 10

https://dl.doubtnut.com/l/_NitPM0zgvRQU


Answer:

Watch Video Solution

17. The potential energy of a particle of mass  is given by 

 when and  repectively. 


 are the de - Broglie wavelength of the particle, ,if the

total energy of particle is  find 

A. 2

B. 1

C. 

D. 

Answer: 3

Watch Video Solution

m

V (x) = E0 x = ≤ x ≤ 1 x > 1

λ1 and λ2

2E0 λ1 /λ2

√2

1

√2

https://dl.doubtnut.com/l/_NitPM0zgvRQU
https://dl.doubtnut.com/l/_FwjIwGEBFmj9


18. According to Einstein's photoelectric equation , the graph

between the kinetic energy of photoelectrons ejected and the

frequency of incident radiation is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

19. Which of the following figure represents the variation of

particle momentum and the associated de - Broglie wavelength ?

https://dl.doubtnut.com/l/_FwjIwGEBFmj9
https://dl.doubtnut.com/l/_dwfW1sKW7sSI
https://dl.doubtnut.com/l/_pq3rtPwKvqsX


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

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

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_pq3rtPwKvqsX
https://dl.doubtnut.com/l/_zawmmOQAhabj


Answer:

Watch Video Solution

21. The graph shown in figure show the variation of photoelectric

current (i) and the applied voltage (V) for two different material

and for two different intensities of the incident radiation. 

 

Indentify thte pairs of curves that correspond to (a) different

material (b) same intensity of incident radiations.

A. Curve 1 and 3, Curve 2 and 4

B. Curve 1 and 2, Curve 3 and 4

C. Curve 1 and 4, Curve 2 and 3

D. Curve 1 only, Curve 2 and 4

Answer:

https://dl.doubtnut.com/l/_zawmmOQAhabj
https://dl.doubtnut.com/l/_ZdMrFLkrZ9kz


View Text Solution

22. The anode voltage of photocellis kept fixed. The wavelength 

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

current  of the photocell varies as follows:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

λ

I

https://dl.doubtnut.com/l/_ZdMrFLkrZ9kz
https://dl.doubtnut.com/l/_aHG91mYWuJqL


23. The two lines A and B shown in figure are the graphs of the de

Broglie wavelenght  as a function of  (V is the accerlerating

potential) for two particles having the same charge. 

 

Which of the two represents the particle of heavier mass ?

A. A

B. B

C. Both A and B

D. Data insuffcient

Answer:

View Text Solution

λ
1

√V

https://dl.doubtnut.com/l/_xjZo3qAUR1ki


24. A graph regarding photoelectric effect is shwon between the

maximum kinetic energy of electrons and the frequency of the

incident light. On the basis of data as shown in the graph,

calculate the work function 

A. 2eV

B. 4 eV

C. 4.2 eV

D. 2.5 eV

Answer:

View Text Solution

https://dl.doubtnut.com/l/_aiaJ9RtnpcYR


25. Name the experiment for which the adjacent graph, showing

the variation of intensity of scattered electrons with the angle of

scattering  was obtained. 

b) Also name the important hypothesis that was confirmed by this

experiment. 

A. (A) Davisson and Germer experiment, (B) de Broglie

hypothesis

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

C. (A) Thermionic emission, (B) de Broglie hypothesis

D. None of the above

Answer: A

View Text Solution

(θ)

https://dl.doubtnut.com/l/_ISmH4qzPzMLK


Assertion And Reason

1. Assertion : The energy  and momentum  of a photon are

related by . 


Reason : The photon behaves like a particle.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

(E) (p)

p = E/c

https://dl.doubtnut.com/l/_mRWx1OfRlReC
https://dl.doubtnut.com/l/_A8lPifAmVcI1


2. Assertion : Photoelectric effect demonstrates the wave nature

of light. 

Reason: The number of photoelectrons is proportional to the

frequency of light.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_A8lPifAmVcI1


3. Assertion : When the speed of an electron increases its specific

charge decreases. 

Reason : Specific charge is the ratio of the change to mass.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer: 2

Watch Video Solution

https://dl.doubtnut.com/l/_vx9n5TbbeU4j


4. Assertion :  - rays travel with the speed of light. 


Reason : - rays are electromagnetic rays.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer: 1

Watch Video Solution

X

X

5. The kinetic energy of photoelectrons emitted by a

photosensitive surface depends on the internsity of the incident

https://dl.doubtnut.com/l/_9HbHSg2hnNsP
https://dl.doubtnut.com/l/_UaJIw5FPiONc


radiation

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

6. Assertion : Kinetic energy of photo electrons emitted by a

photosensitive surface depends upon the intensity of incident

photon. 

https://dl.doubtnut.com/l/_UaJIw5FPiONc
https://dl.doubtnut.com/l/_DGiJyUADJkeN


Reason : The ejection of electrons from metallic surface is

possible with frequency of incident photon below the threshold

frequency.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion and reason both are false.

Answer: 4

Watch Video Solution

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


7. Assertion : Separation of isotope is possible because of the

difference in electron numbers of isotope. 

Reason : Isotope of an element can be separated by using a mass

spectrometer. 

[AIIMS 1999]

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

View Text Solution

https://dl.doubtnut.com/l/_SF6clcSQsGQ3


8. Assertion : The specific charge of positive rays is not constant. 

Reason : The mass of ions varies with speed.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

9. Assertion : Photosensitivity of a metal is high if its work

function is small. 

https://dl.doubtnut.com/l/_MWT16HuBBE89
https://dl.doubtnut.com/l/_xwVPiL8LdwdE


Reason : Work function  where  is the threshold

frequency.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

= hf0 f0

10. Assertion : The de - Broglie wavelength of a molecule varies

inversely as the square root of temperature. 

https://dl.doubtnut.com/l/_xwVPiL8LdwdE
https://dl.doubtnut.com/l/_PxjFjy5dk0cN


Reason : The root mean square velocity of the molecule depends

on the temperature.

A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

11. An electron is not deflected on passing through a certain

region , because

https://dl.doubtnut.com/l/_PxjFjy5dk0cN
https://dl.doubtnut.com/l/_WRD2ZoDfKye5


A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

12. Assertion : Electric conduction in gases is possible at normal

pressure. 

Reason : The electric conduction in gases depends only upon the

potential difference between the electrodes.

https://dl.doubtnut.com/l/_WRD2ZoDfKye5
https://dl.doubtnut.com/l/_niYNGLn7Rqqx


A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

View Text Solution

13. Assertion : Light is produced in gases in the process of electric

discharge through them at high pressure. 

Reason : At high pressure electrons of gaseous atoms collide and

reach excited state.

https://dl.doubtnut.com/l/_niYNGLn7Rqqx
https://dl.doubtnut.com/l/_MJBnd9dUsF5Y


A. If both assertion and reason are ture and the reason is the

correct explanation of the assertion.

B. If both assertion and reason are true but reason is not the

correct explanation of the assertion.

C. If assertion is true but reason both are false.

D. If assertion is false but reason is true.

Answer:

Watch Video Solution

14. Assertion : If different gases are filled turn by turn at the same

pressure in the discharge tube the discharge in them takes place

at the same potential. 

Reason : The discharge depends only on the pressure of

discharge tube and not on the ionisation potential of gas.
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15. Assertion : An electric field is preferred in comparison to

magnetic field for detecting the electron beam in a television

picture tube. 

Reason : Electric field require low voltage.
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