
1 Mark Questions1 Mark Questions

1.Define intensity of radiation on the basis of photon picture of light. Write its SI unit.           1.Define intensity of radiation on the basis of photon picture of light. Write its SI unit.           

 Photoelectric Effect

[All India 2014][All India 2014]

Ans. Ans. The intensity of radiation is defined as the rate of emitted energy from unit surface area
through unit solid angle.

Its SI unit is W/m  sr- .                

2.The graph shows the variation of stopping potential with frequency of incident radiation for2.The graph shows the variation of stopping potential with frequency of incident radiation for
two photosensitive metals A and B. Which one of the two has higher value of work-function?two photosensitive metals A and B. Which one of the two has higher value of work-function?
Justify your answer.        [All India 2014]Justify your answer.        [All India 2014]
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Ans.Metal A has higher value of work- function because and the intercept of the line of the
given graph depends on work-function.

3.The graph shows variation of stopping potential V  versus frequency of incident radiation v
for two photosensitive metals A and Which one of the two metals has higher threshold
frequency and why? [All India 2014]

Ans.

So, the threshold frequency of metal A is greater than metal B.

0
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4.In photoelectric effect, why should the photoelectric current increase as the intensity of
monochromatic radiation incident on a photosensitive surface is increased? Explain.     
[Foreign 2014]

Ans.  Photoelectric effect is a one photon-one electron phenomenon. Therefore, when the
intensity of radiation incident on the surface increases the number of photons per unit area
unit time increases (since intensity of incident radiation  number of photons).

Hence, the photo electrons ejected will be large, which in turn, will contribute to the increase in
photoelectric current.

5.The given graph shows the variation of photoelectric current (I) versus applied voltage (V)
for two different photosensitive materials and for two different intensities of the incident
radiations. Identify the pairs of curves that corresponds to different materials but same
intensity of incident radiation. [Delhi 2013]

Ans.Curves 1 and 2 correspond to similar materials while curves 3 and 4 represent different
materials, since the value of stopping potential for the pair of curves (1 and 2) and (3 and 4)
are the same. For given frequency of the incident radiation, the stopping potential is
independent of its intensity.

So, the pairs of curves (1 and 3) and (2 and 4) correspond to different materials but same
intensity of incident radiation.

6.Show on a plot the nature of variation of photoelectric current with the intensity of radiation
incident on a photosensitive surface. [Delhi 2013C]

Ans.Graph of variation of photoelectric current with the intensity of radiation incident on a
photosensitive surface is given as below

7.Define intensity of radiation in photon picture of light. [All India 2012]

Ans. The intensity of radiation is defined as the rate of emitted energy from unit surface area
through unit solid angle. Its SI unit is W/m  sr- .    

8.Define the term stopping potential in relation to photoelectric effect. [All India 2011]

2 1

www.studentbro.inwww.studentbro.inwww.studentbro.in



Ans.  In experimental set up of photoelectric effect, the value of negative potential of anode at
which photoelectric current in the circuit reduces to zero is called stopping potential or cut-off
potential for the given frequency of the incident radiation.

9.Show the variation of photocurrent with collector plate potential for different frequencies
but same intensity of incident radiation. [Foreign 2011, All India 2010 ]

Ans. The variation of photocurrent with collector plate potential for different plate frequencies
is shown as below:

10.Show the variation of photocurrent with collector plate potential for different intensities
but same frequency of incident radiation. [Foreign 2011, All India 2010; 2011 ]

Ans. The variation of photocurrent with collector plate potential for different intensities at
constant frequency is shown as below

11.The stopping potential in an experiment on photoelectric effect is 1.5 V. What is the
maximum kinetic energy of the photoelectrons emitted?                  [All India 2009, HOTS]

Ans.

12.The maximum kinetic energy of a photoelectron is 3eV. What is its stopping potential? [All
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India 2009]

Ans

13.The stopping potential in an experiment on photoelectric effect is 2 V. What is the
maximum kinetic energy of the photoelectrons emitted?                         [All India 2009]

Ans

14.The figure shows a plot of three curves a, b, c showing the variation of  photocurrent vs
collector plate potential for three different intensities I , I  and I  having frequencies v v  and
v , respectively incident on a photosensitive surface.

Point out the two curves for which the incident radiations have same frequency but different
intensities.

Ans. The photoelectric current is directly proportional to the intensity of incident radiation.
Energy of photoelectrons or cut-off potential depends on frequency of incident
radiation.Curves, a and b have got same cut-off potential, so for these two curves frequencies
will be same.

2 Marks Questions

15.(i) Monochromatic light of frequency 6.0×10  Hz is produced by a laser. The power
emitted is 2.0 x 10  W. Estimate the number of photons emitted per second on an average by
the source.

(ii) Draw a plot showing the variation of photoelectric current versus the intensity of incident
radiation on a given photosensitive surface. [Delhi 2014]

Ans.

1 2 3 1  2
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16.(i) Monochromatic light of frequency 5.0 x 10  Hz is produced by laser. The power
emitted is 3.0 x 10′  W. Estimate the number of photons emitted per second on an average
by the source.

(ii) Draw a plot showing the variation of photoelectric current versus the intensity of incident
radiation on a given photosensitive surface. [Delhi 2014]

Ans.  (i) 7.5 x10  Refer to ans. 15 (i)

(ii) Refer to ans. 15 (ii).

17.Write three basic properties of photons which are used to obtain Einstein’s photoelectric
equation. Use this equation to draw a plot of maximum kinetic energy of the electrons
emitted versus frequency of incident radiation. [All India 2014]

Ans. Three basic properties of photons are given as below :

(i) Photons are quanta or discrete carriers of energy.

(ii) Energy of a photon is proportional to the frequency of light.

(iii) The photon gives all its energy to the electron with which it interacts.

Einstein’s photoelectric equation

14
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18. (i) Define the term stopping potential.

(ii)  Plot   a      graph   showing the variation of photoelectric current as a function of anode
potential for two light beams of same intensity     but       of different frequencies v  and v (v
> v ). [All India 2014 C]

Ans. In experimental set up of photoelectric effect, the value of negative potential of anode at
which photoelectric current in the circuit reduces to zero is called stopping potential or cut-off
potential for the given frequency of the incident radiation.

19.(i)Define the term threshold frequency as used in photoelectric effect.

(ii)  Plot   a      graph   showing the variation of photoelectric current as a function of anode
potential for two light beams having the same    frequency   but different intensities and I  > I
)• [All India 2014 C]

Ans.  For a given material, there exists a certain minimum frequency of the incident radiation
below which no emission of photoelectrons take place. This frequency is called the threshold
frequency.

20.Two monochromatic radiations of frequencies v  and v (v1 >v ) and having the same
intensity are in turn, incident on a photosensitive surface to cause photoelectric
emission. Explain giving reason in which case (i) more number of electrons will be emitted
and (ii) maximum kinetic energy of the emitted photoelectrons will be more. [Delhi 2014C]

>

21.Two monochromatic radiations, blue and violet of the same intensity are incident on a
photosensitive surface and cause photoelectric emission. Would (i) the number of electrons

1 2 2

1
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emitted per second and (ii) the maximum kinetic energy of the electrons be equal in the two
cases? Justify your answer.   [Delhi 2010]

Ans

22.Write Einstein’s photoelectric equation. State clearly the three salient features observed in
photoelectric effect which can be explained on the basis of above equation. [All India 2010]

Ans.
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23.Plot a graph showing the variation of stopping potential with the frequency of incident
radiation for two different photosensitive materials having work-functions and W  (W > W ).
On what factors does the

slope and
intercept of the lines depend? [Delhi 2010]

24.Figure shows variation of stopping potential (V ) with the frequency (v) for two
photosensitive materials M and M .

2 1 2
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(i) Why is the slope same for both lines?

(ii) For which material will the emitted electrons have greater kinetic energy for the incident
radiation of the same frequency? Justify your answer.        [Foreign 2009]

Ans.

The slope of a straight line graph is equal to I the ratio of value on Y-axis to X-axis.

(i) Slope of stopping potential with frequency of incident radiation gives the value of Planck’s
constant, i.e. the reason why the slope is same for both lines.

(ii) The intercept of graph on stopping potential gives the value of stopping potential which is
higher for M .

So, for the photoelectrons to be emitted from material M , kinetic energy will also be higher.

25.The given graph shows variation of photoelectric current with collector plate potential for
different frequencies of incident radiation.

(i) Which physical parameter is kept constant for the three curves?

(ii) Which frequency (v v  or v ) is the highest? [Foreign 2009]

Ans.  (i) According to laws of photoelectric emission, the photoelectric current depends on the

2
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intensity of incident light. The constant saturation value of photoelectric current reveals that
intensity of incident light is constant.

(ii) Frequency Vt is the highest among v v and v  because higher the cut-off potential, higher
will be the frequency of incident light.

26.Plot a graph showing variation of stopping potential (V ) with the frequency (v) of the
incident radiation for a given photosensitive material. Hence, state the significance of the
threshold frequency in photoelectric emission. Using the principle of energy conservation,
write the equation relating the energy of incident photon, threshold frequency and the
maximum kinetic energy of the emitted photoelectrons  [Delhi 2009c]

Ans.

From the equation, if v < v  then (KE)  is negative, which is not possible. For a given
material, there exists a certain minimum frequency of the incident radiation below which no
emission of photoelectrons take place, this is called threshold frequency, i.e. photoelectric
effect will take place only when v>v .

27.Write Einstein’s photoelectric equation relating the maximum kinetic energy of the emitted
electron to the frequency of the radiation incident on a photosensitive surface. State clearly
the basic elementary process involved in photoelectric effect.       [All India 2009C]

Ans.

1 , 2 3
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28.Write Einstein’s photoelectric equation. Explain the terms:

threshold frequency and
stopping potential. [Delhi 2008C]

Ans. (i) For Einstein’s photoelectric equation and definition of threshold frequency Refer to
ans. 22.

(ii) Stopping potential The minimum negative potential given to plate w.r.t. cathode, at which
no photoelectron reaches the plate is called stopping potential. It is represented by V .0
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29.Write Einstein’s photoelectric equation in terms of the stopping potential and the
threshold frequency for a given photosensitive material. Draw a plot showing the variation of
stopping potential versus the frequency of incident radiation. [All India 2008]

3 Marks Questions

30.(i) Why photoelectric effect cannot be explained on the basis of wave nature of light? Give
reasons.

(ii) Write the basic features of photon picture of electro ​magnetic radiation on which
Einstein’s photoelectric equation is based. [Delhi 2013]

Ans.(i) The photoelectric effect cannot be

explained on the basis of wave nature of light because wave nature of radiation cannot explain
the following:

The instantaneous ejection of photoelectrons.
The existence of threshold frequency for a metal surface.
The fact that kinetic energy of the emitted electrons is independent of the intensity of
light and depends upon its frequency

(ii) Photon picture of electromagnetic radiation on which Einstein’s photoelectric equation is
based on particle nature of light. Its basic features are given as below:
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In interaction of radiation with matter, radiation behaves as if it is made up of particles
called photons.
By increasing the intensity of light of given wavelength, there is only an increase in the
number of photons per second crossing a given area with each photon having the same
energy. Thus, photon energy is independent of intensity of radiation.
Photons are electrically neutral and are not deflected by electric end magnetic fields.
 In a photon-particle collision (such as photon-electron collision), the total energy and
total momentum are conserved. However, number of photons may not be conserved.
 The velocity of photon in different media is different which is due to the change in its
wavelength.

31.Write Einstein’s photoelectric equation and point out any two characteristic properties of
photons on which this equation is based. Briefly explain three observed features which can
be explained by this equation. [All India 2013]

Ans.For Einstein equation Refer to ans. 22.

The two characteristic properties of photons on which this equation is based are as follows

(i) Photons have particle characteristics. It is emitted or absorbed in units called quanta of
light.

(ii) Photons have wave characteristics. It travels in space with particular frequency, a
characteristic of waves.

32.(i) State three important properties of photons which describe the particle picture of
electromagnetic radiation.

(ii) Use Einstein’s photoelectric equation to define the terms :

Stopping potential and
Threshold frequency. [Delhi 2013C]

Ans.The three important properties of photon are given as below:

(a) photon is massless, has no electric charge and is stable.
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(b) Photons are emitted in many natural processes.

(c) The photon also carries spin angular momentum that does not depend on its frequency.

(ii) Einsten‘s photoelectric equation is given by

eV  =h (v – v )

Refer to ans. 28.
Refer to ans. 19 (i). (1/2)

33.Write two characteristic features observed in photoelectric effect which supports the
photon pictures of electromagnetic radiation. Draw a graph between the frequency of
incident radiation (v) and the maximum kinetic energy of the electrons emitted from the
surface of a photosensitive material. State clearly how this graph can be used to determine
the

(i) Planck constant and (ii) work-function of the material? [Foreign 2012]

Ans.

0 0
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34.Write Einstein’s photoelectric equation. State clearly how this equation is obtained using
the photon picture of electromagnetic radiation. Write the three salient features observed in
photoelectric effect which can be explained using this equation. [Delhi 2012]

Ans.
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35.Define the terms cut-off voltage and threshold frequency in relation to the phenomenon of
photoelectric effect. Using Einstein’s photoelectric equation show how the cut-off voltage
and threshold frequency for a given photosensitive material can be determined with the help
of a suitable plot/graph.            [All India 2012]

Ans.
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36.Draw a plot showing the variation of photoelectric current with collector plate potential for
two different frequencies, v  >v  of incident radiation having the same intensity. In which
case will the stopping potential be higher? Justify your answer.       [All India 2011]

Ans.

37.(i) Ultraviolet light of wavelength 2271 A from a 100 W mercury source is incident on a
photocell made of molybdenum metal. If the stopping potential is 13 V, estimate the work-
function of the metal.
(ii) How would the photocell respond to high intensity? (10 W/m ) red light of wavelength
6328 A produced by a He-Ne laser? [Delhi 2011C]

Ans.

2 1
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38.Define the terms threshold frequency and stopping potential in the study of photoelectric
emission. Explain briefly the reasons why wave theory of light is not able to explain the
observed features in photoelectric effect?
[Foreign 2010]

Ans. Threshold frequency The minimum frequency below which there is no occurrence of
photoelectric effect is called the cut-off frequency or threshold frequency and denoted by v .

Stopping potential Refer to ans. 18 (ii).  The wave theory of light is not able to explain the
observed features of photoelectric current because of following reasons

(i) The greater energy incident per unit time per unit area increases with the increase of
intensity which should facilitate liberation of photoelectron of greater kinetic energy which is in
contradiction of observed feature of photoelectric effect.

(ii) Wave theory states that energy carried by wave is independent of frequency of light wave
and hence wave of high intensity and low frequency (less than threshold frequency) should
stimulate photoelectric emission but practically, it does not happen

39.The following graph shows the variation of stopping potential, V with the frequency v of
the incident radiation for two photosensitive metals, X and Y:

Which of the metals has larger threshold wavelength? Give reason.
Explain giving reason, which metal gives out electrons having larger kinetic energy. For
the same wavelength of the incident radiation.
If the distance between light source and metal X is halved, how will the kinetic energy
of electrons emitted from it change? Give reason. [All India 2008]

0
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Ans.
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