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the incident light. The reflected light falls on B which is perfect reflector, the light retlected by B 1s

again partly reflected and partly absorbed and this process continues. For all absorption by A, asborption

coefficient 1s 0.5. The pressure expernienced by A due to light 1s :- % = 5‘J
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When light of frequency Q and intensity [ falls on the cathode, electrons are
emitted from it. The electrons are collected by the anode and a current flows in the
circuit. This current is called photoelectric current. This experiment is used to
study the variation of photoelectric current with different factors like intensity,
frequency and the potential difference between the anode and cathode.

ATDB.uno




ATDB.unorz ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
IA% Uﬁg DDDDDD | Unauthorised redistribution is strictly prohi ibited

Light of intensity | and frequency v \

Photoelectrons \

Cathode Anode
(Photosensitive metal)

Potential Divider

H—ThH




.u Z ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE
A JTATDB.UNO E i ion is stri

« Einstein's Photo Electric equation is based on conservation of energy.

« Einstein explained P.E.E. on the basis of quantum theory, for which he was
awarded noble prize.

e According to Einstein one photon can eject one e~ only. But here the energy of
incident photon should greater or equal to work function.

« In photoelectric effect all phgtoF[BBofyn¢y not have same Kinetic energy.
Their KE range from zero to E, ., which depends on frequency of incident
radiation and nature of cathode.

e The photo electric effect takes place only when photons strike bound
electrons because for free electrons energy and momentum conservations do
not hold together.
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From the photoelectric effect experiment, following observations are made. Identify
which of these are correct

A. The stopping potential depends only on the work function of the metal.

B. The saturation current increases as the intensity of incident light increases.

C. The maximum Kkinetic energy of a photo electron depends on the intensity of the
incident light.

D. Photoelectric effect can be explai dﬁﬁlﬁg wave theory of light.
Choose the correct answer from the/opti gHLn)Q)elow:

|24 January 2023 - Shift 1]

Ans. (3)
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QUESTION

Given below are two statements:

Statement I: Stopping potential in photoelectric effect does not depend on the power
of the light source.

Statement II: For a given metal, the maximum Kkinetic energy of the photoelectron
depends on the wavelength of the incident light.

In the light of above statements, choose the most appropriate answer from the
options given below. ATDB.uno [25 January 2023 - Shift 2]

o Statement | is incorrect but statement Il is correct
e Both Statement | and Statement Il are incorrect
e Statement | is correct but statement Il is incorrect

o Both statement | and statement Il are correct Ans. (4)
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QUESTION

If the two metals A and B are exposed to radiation of wavelength 350 nm. The work
functions of metals A and B are 4.8eV and 2.2 eV. Then choose the correct option.
|31 January 2023 - Shift 2]

Metal B will not emit photo-electrons
Both metals A and B will emit &&Qe@éclgr@r%

Both metals A and B will not emit photoelectrons

Metal A will not emit photo-electrons

Ans. (4)
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QUESTION

The threshold frequency of metal is f,. When the light of frequency 2f, is incident on
the metal plate, the maximum velocity of photoelectron is v,. When the frequency of

incident radiation is increased to 5f,. the maximum velocity of photoelectrons
emitted is v,. The ratio of v, to v, is: [01 February 2023 - Shift 2]

ATDB.uno

Ans. (1)
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QUESTION

The work functions of Aluminium and Gold are 4.1eV and 5.1eV respectively. The
ratio of the slope of the stopping potential versus frequency plot for Gold to that of

Aluminium is [06 April 2023 - Shift 2]

ATDB.uno

Ans. ( 3 )
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QUESTION
In photoelectric effect

A. The photocurrent is proportional to the intensity of the incident radiation.

B. Maximum Kinetic energy with which photoelectrons are emitted depends on the
intensity of incident light.

C. Max K.E. with which photoelectrons are emitted depends on the frequency of
incident light.

D. The emission of photoelectrons require a minimum threshold intensity of incident

DDDDDDDD

radiation. ATDB.uno
E. Max K.E. of the photoelectrons is independent of the frequency of the incident light.
Choose the correct answer from the options given below: [08 April 2023 - Shift 2]

Ans. (3)
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QUESTION

The variation of stopping potential (V,) as a function of the frequency (v) of the
incident light for a metal is shown in figure. The work function of the surface is:
[10 April 2023 - Shift 2]
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Ans. (2)
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QUESTION

A metallic surface is illuminated with radiation of wavelength A, the stopping

potential is V,,. If the same surface is illuminated with radiation of wavelength 24, the
V
stopping potential becomes TO' The threshold wavelength for this metallic surface

DDDDDDDD

will be . [11 April 2023 - Shift 1]
54 ATDB.uno
4\
> A
2
A
Z . Ans. (1)
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QUESTION

The difference between threshold wavelengths for two metal surfaces A and B having
work function ¢, =9 eV and ¢z = 4.5 eVin nm is: [Given, hc = 1242 eVnm]
[13 April 2023 - Shift 1]

540

276 ATDB.uno

264

138

Ans. (4)
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QUESTION

The threshold frequency of a metal with work function 6.63 eV is:

[27 Jan. 2024 - Shift 2}
0 16 x 101> Hz
© 16-107m ATDB.uno
e 1.6 x 1012 Hz
Ans: (4)
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QUESTION

Two sources of light emit with a power of 200 W. The ratio of number of photons of
visible light emitted by each source having wavelengths 300 nm and 500 nm
respectively, will be: [29 Jan. 2024 - Shift 2]

1%

ATDB.uno
123
523

325

Ans: (4)
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QUESTION

The work function of a substance is 3.0 eV. The longest wavelength of light that can
cause the emission of photoelectrons from this substance is approximately:

[30 Jan. 2024 - Shift 1]
215 nm
LS70 ATDB.uno
400 nm
200 nm
Ans: (2)
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QUESTION

For the photoelectric effect, the maximum kinetic energy (E,) of the photoelectrons is
plotted against the frequency (v) of the incident photons as shown in figure. The
slope of the graph gives. [30 Jan. 2024 - Shift 2]

Ratio of Planck’s constant to electric charge
ATDB.uno

Work function of the metal A

Charge of electron 0

Planck's constant

Ans: (4)
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When a metal surface is illuminated by light of wavelength A, the stopping potential is

8 V. When the same surface is illuminated by light of wavelength 3A, stopping
potential is2 V. The threshold wavelength for this surface is: [31 Jan. 2024 - Shift 1]

ATDB.uno

Ans: (3)
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QUESTION

In a photoelectric effect experiment a light of frequency 1.5 times the threshold
frequency is made to fall on the surface of photosensitive material. Now if the

frequency is halved and intensity is doubled, the number of photo electrons emitted
will be: [31 Jan. 2024 - Shift 2]

SO ATDB.uno

Quadrupled

Zero

Halved

Ans: (3)
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QUESTION

Which figure shows the correct variation of applied potential difference (V) with
photoelectric current (I) at two different intensities of light (I; < [,) of same

wavelengths: [04 Apr. 2024 - Shift 1]
I A !
l
il
(v
=T Vv
!
I
I
Vo | "V
Ans: (2)



DDDDDDDD

ATDB.uno
IALFISE UQJDB uno [ Unauthorised redistribution is strictly prohibited

Given below are two statements: one is labelled as Assertion A and the other is
labelled as Reason R.

Assertion A: Number of photons increases with increase in frequency of light.
Reason R: Maximum Kkinetic energy of emitted electrons increases with the
frequency of incident radiation.

In the light of the above statement'a ﬁhﬁ()ée the most appropriate answer from the
options given below: .Uuno [04 Apr. 2024 - Shift 2]

Both A and R are correct and R is the correct explanation of A.
Both A and R are correct and R is NOT the correct explanation of A.
A is not correct but R is correct.

A is correct but R is not correct. Ans: (3)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Given below are two statements:
Statement I : Figure shows the variation of stopping potential with frequency (v) for
the two photosensitive materials M, and M,. The slope gives value of h/e, where h is
Planck's constant, e is the charge of electron.

Statement Il : M, will emit photoelectrons of greater kinetic energy for the incident
radiation having same frequency.

In the light of the above statemen flthBe ost appropriate answer from the
options given below. tﬁ\ 'Bhﬁ 61 [05 Apr. 2024 - Shift 1]

DDDDDDDD

0 Both Statement I and Statement Il are correct Vo 4 o

e Statement | is incorrect but Statement Il is correct

e Both Statement | and Statement Il are incorrect

* a Statement I is correct and Statement Il is incorrect Ans: (4)

oooooooooooooooooo .uno/StudyPrayas | Unauthorised redistribution is strictly prohibited
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QUESTION

Which of the following statement is not true about stopping potential (V,)?
|05 Apr. 2024 - Shift 2]

[tis 1/e times the maximum Kinetic energy of electrons emitted.
[t increases with increase in inﬁr‘stt)gf &ﬁ Bcident light.

[t depends on the nature of emitter material.

[t depends upon frequency of the incident light.

Ans: (2)
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QUESTION

In photoelectric experiment energy of 2.48 eV irradiates a photo sensitive material.
The stopping potential was measured to be 0.5 V. Work function of the photo sensitive
material is: [06 Apr. 2024 - Shift 1]

ATDB.uno

Ans: (3)
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QUESTION

Which of the following phenomena does not explain by wave nature of light.
A. reflection

B. diffraction

C. photoelectric effect
D. Interference

E. polarization

Choose the most appropriate answep’fI)Q Blt“)ﬂ@bns given below:
[06 Apr. 2024 - Shift 1)

Ans: (3)
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QUESTION

When UV light of wavelength 300 nm is incident on the metal surface having work

function 2.13 ey, electron emission takes place. The stopping potential is:
(Given hc = 1240 eV nm).

[06 Apr. 2024 - Shift 2]

ATDB.uno

Ans: (3
-
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QUESTION

UV light of 4.13 eV is incident on a photosensitive metal surface having work function
3.13 eV. The maximum Kkinetic energy of ejected photoelectrons will be:
(09 Apr. 2024 - Shift 2)

ATDB.uno

Ans: (3)
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A beam of electromagnetic radiation of intensity 6.4 x 10-> W/cm? is comprised of
wavelength, A = 310 nm. It falls normally on a metal (work function ¢ = 2eV) of

surface area of 1 cm? If one in 10° photons ejects an electron, total number of
electrons ejected in 1 s is 10% (hc = 1240eVnm, 1eV = 1.6 x 1019 ]), then x

1S 2 (JEE Main-2020)

ATDB.uno

I Anc .. 711)
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When photon of energy 4.0 eV strikes the surface of a metal A, the ejected photo
electrons have maximum kinetic energy T, eV end de-Broglie wavelength A,. The

maximum Kinetic energy of photoelectrons liberated from another metal B by
photon of energy 4.50 eV is Ty =(T, - 1.5)eV. If the de-Broglie wavelength of these
photoelectrons A; = 2A,, then the work function of metal B

(JEE Main-2020)

ATDB.uno
3eV

2eV

Anc « ()
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Radiation, with wavelength 6561A falls on a metal surface to produce
photoelectrons. The electrons are made to enter a uniform magnetic field of
3 x 10~* T. If the radius of the largest circular path followed by the electrons is
10 mm, the work function of the metal is close to: (JEE Main-2020)

1.8eV

ATDB.uno
1.1 eV
0.8eV

1.6 eV

Anc - (R)
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When radiation of wavelength A is used to illuminate a metallic surface, the
stopping potential is V. When the same surface is illuminated with radiation of

wavelength 3A, the stopping potential is %. If the threshold wavelength for the
metallic surface is nA then value of n will be : (JEE Main-2020)

ATDB.uno

Anc - Q)
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When the wavelength of radiation falling on a metal is changed from 500 nm to
200 nm, the maximum Kinetic energy of the photoelectrons becomes three times

larger. The work function of the metal is close to: (JEE Main-2020)
0.61 eV
0.52 eV ATDB.uno
0.81 eV
1.02 eV

Anc -
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In a photoelectric effect experiment, the graph of stopping potential V versus
reciprocal of wavelength obtained is shown in the figure. As the intensity of
incident radiation is increased: (JEE Main-2020)

Slope of the straight line get more steep V.
ATDB.uno
Straight line shifts to left
: )
1/2.
Graph does not change
Straight line shifts to right
Anc - ()
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The surface of a metal is illuminated alternately with photons of energies

E, = 4eV and E, = 2.5 eV respectively. The ratio of maximum speeds of the
photoelectrons emitted in the two cases is 2. The work function of the metal in

(eV)is ; (JEE Main-2020)

ATDB.uno

Anc - (D NN
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The stopping potential for electrons emitted from a photosensitive surface
illuminated by light of wavelength 491 nm is 0.710 V. When the incident
wavelength is changed to a new value, the stopping potential is 1.43 V. The new
wavelength is: (JEE Main-2021)

329 nm

ATDB.uno
309 nm
382 nm

400 nm
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A certain metallic surface is illuminated by monochromatic radiation of
wavelength A. The stopping potential for photoelectric current for this radiation is
3V,. If the same surface is illuminated with a radiation of wavelength 24, the
stopping potential is V,,. The threshold wavelength of this surface for photoelectric
effectis__A. (JEE Main-2021)

ATDB.uno

Ans: (4)
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When radiation of wavelength A is incident on a metallic surface, the stopping
potential of ejected photoelectrons is 4.8 V. If the same surface is illuminated by
radiation of double the previous wavelength, then the stopping potential becomes
1.6 V. The threshold wavelength of the metal is: (JEE Main-2021)

22

ATDB.uno
4
8

6 A

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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A light beam of wavelength 500 nm is incident on a metal having work function of
1.25 eV, placed in a magnetic field of intensity B. The electrons emitted
perpendicular to the magnetic field B, with maximum Kkinetic energy are bent into

circular arc of radius 30 cm. The value of Bis x 10-7 T.
Given hc = 20 x 102 |-m, mass of electron =9 x 103! kg (JEE Main-2021)

ATDB.uno

Ans: (125)
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An electron and proton are separated by a large distance. The electron starts
approaching the proton with energy 3 eV. The proton captures the electrons and
forms a hydrogen atom in second excited state. The resulting photon is incident on
a photosensitive metal of threshold wavelength 4000 A. What is the maximum

kinetic energy of the emitted photoelectron? (JEE Main-2021)
7.61 eV
ATDB.uno
1.41 eV
3.3eV

No photoelectron would be emitted

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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In a photoelectric experiment ultraviolet light of wavelength 280 nm is used with
lithium cathode having work function ¢ = 2.5 eV. If the wavelength of incident
light is switched to 400 nm, find out the change in the stopping potential.
(h=6.63x103*]s,c=3 x 10®ms) (JEE Main-2021)

1.1V
@ 19V

ATDB.uno
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In a photoelectric experiment, increasing the intensity of incident light:
(JEE Main-2021)

increases the number of photons incident and also increases the K.E. of the
ejected electrons

increases the frequency of piatbitd BcldEh®and increases the K.E. of the
ejected electrons.

increases the frequency of photons incident and the K.E. of the ejected
electrons remains unchanged

increases the number of photons incident and the K.E. of the ejected
electrons remains unchanged
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A monochromatic neon lamp with wavelength of 670.5 nm illuminates a photo-
sensitive material which has a stopping voltage of 0.48 V. What will be the

stopping voltage if the source light is changed with another source of wavelength
of 474.6 nm? (JEE Main-2021)

0.96 V

ATDB.uno
1.25V
0.24V

1.0V

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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A metal exposed to light of wavelength 800 nm and emits photoelectrons with a
certain kinetic energy. The maximum Kinetic energy of photo-electron doubles
when light of wavelength 500 nm is used. The work function of the metal is
(take hc = 1230 eV-nm) (JEE Main-2022)

1.537 eV ATDB.uno

2.46 eV

0.615 eV

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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With reference to the observations in photo-electric effect, identify the correct statement
from below :

(A) The square of maximum velocity of photoelectrons varies linearly with frequency of
incident light.

(B) The value of saturation current increases on moving the source of light away from
the metal surface.

(C) The maximum Kkinetic energy of photo-electrons decreases on decreasing the power
of LED (Light emitting diode) source of light

(D) The immediate emission of phot su)ldlt(gf metal surface cannot be explained
by particle nature of light/ electromagne C waves.

(E) Existence of threshold wavelength cannot be explained by wave nature of
light/electromagnetic waves.
Choose the correct answer from the options given below: (JEE Main-2022)

@ (A) and (B) only @ (A) and (E) only

@ (C) and (E) only @ (D) and (E) only Ans : (B)
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When light of frequency twice the threshold frequency is incident on the metal

plate, the maximum velocity of emitted election is v,. When the frequency of
incident radiation is increased to five times the threshold value, the maximum
velocity of emitted electron becomes v,. If v, = x v,, the value of x will

be : (JEE Main-2022)

ATDB.uno

Ans: (2)
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The light of two different frequencies whose photons have energies 3.8 eV and
1.4 eV respectively, illuminate a metallic surface whose work function is 0.6 eV
successively. The ratio of maximum speeds of emitted electrons for the two
frequencies respectively will be: (JEE Main-2022)

B |

ATDB.uno
221
4:1

1:4
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The stopping potential for photoelectrons emitted from a surface illuminated by
light of wavelength 6630A is 0.42 V. If the threshold frequency is x x 1013/s, where
Xis (nearest integer)

(Given, speed light = 3 x 10%8 m/s, Planck’s constant = 6.63 x 10-3%]s)
(JEE Main-2022)

ATDB.uno

Ans: (35)
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Let K, and K, be the maximum kinetic energies of photo-electrons emitted when
two monochromatic beams of wavelength A, and A,, respectively are incident on a

metallic surface. If A, = 3A, then: (JEE Main-2022)

Ky > 2

: ATDB.uno
2
Kz ?
Kl — %2‘
K,
K2 — ?’
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Given below are two statements: One is labelled as Assertion A and other is labelled as
Reason R.

Assertion A : The photoelectric effect does not take place, if the energy of the incident
radiation is less than the work function of a metal.

Reason R : Kinetic energy of the photoelectrons is zero, if the energy of the incident

radiation is equal to the work function of a metal.
In the light of the above statements, choose the most appropriate answer from the options

given below. (JEE Main-2022)

ATDB.uno

Both A and R are correct and R is the correct explanation of A
Both A and r are correct but R is not the correct explanation of A
A is correct but R is not correct

A is not correct but R is correct Ans: (B)
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The electric filed at the point associated with a light wave is given by

E =200[sin(6 x 101%)t + sin(9 x 10'°)¢]C = Vm™! If this light falls on a metal surface
having a work function of 2.50 eV, the maximum Kkinetic energy of the
photoelectrons will be:

Given: h=4.14 x 10-15 eVs (JEE Main-2022)

0O o ATDB.uno

@ 3.27 eV
@ 3.60 eV
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three different radiations. Let 1,1 and I be the intensites and f , [ and { be the frequencies for the

curves a, b and ¢ respectively. Choose correct options
(A)f =1 (B)I <1 (O)f < (1 >1

ATDB.uno

Ans. (A, B, D)
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