Photoelectric Effect-Tutorial 1 Solution
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1. *In a photoelectric effect experiment, excited hydrogen atoms are used as light source.
The light emitted from this source is directed to a metal of work function ®. In this
experiment, the following data on stopping potentials (V), for various Balmer lines of
hydrogen, is obtained.

n =4 — n =2, transition line : Vg =043V
n =>5— n =2, transition line : Vg =0.75 V

n =6 — n =2, transition line : Vg =0.94 V

b) What is the stopping potential (in Volts) for Balmer line of the shortest wavelength?
¢) What will be the photocurrent corresponding to Paschen series (ending in n = 3 )
transitions?

a) What is the work function ® of the metal in eV?
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2. In an experiment on photoelectric effect of a metal, the stopping potentials were found to
be 4.62 V and 0.18 V for A\; = 1850 A and Ay = 5460 A, respectively. Find the value of
Planck’s constant, the threshold frequency and the work function of the metal.
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@ 3. A monochromatic light of intensity 1.0 W /cm? falls on a metal surface of area 1 cm? and
work function 4.5 eV. Assume that only 3% of the incident light is absorbed by the metal
(rest is reflected back) and that the photoemission efficiency is 100 % (i.e. each absorbed
photon produces one photo-electron). The measured saturation current is 2.4 nA.

(a) Calculate the number of photons per second falling on the metal surface.
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3. A monochromatic light of intensity 1.0 W /cm? falls on a metal surface of area 1 cm? and
work function 4.5 V. Assume that only 3% of the incident light is absorbed by the metal
(rest is reflected back) and that the photoemission efficiency is 100 % (i.e. each absorbed
photon produces one photo-electron). The measured saturation current is 2.4 nA.

(a) Calculate the number of photons per second falling on the metal surface.
(b) What is the energy of the incident photon in eV ?

(¢) What is the stopping potential ?
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In a photoelectric experiment, a photocathode is illuminated separately by two light
sources of same intensity but different wavelengths, 480 nm and 613 nm. The result-
ing photocurrent is measured as a function of the potential difference (V') between the
cathode and the anode. Observed photocurrent for three values of V' is given below

[V current (nA)

480 nm | 613 nm
—0.1 | 76.3097 | 64.7039
—0.2 | 67.6194 | 44.4078
—0.3 | 58.9291 | 24.1118
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@ 5. Light of wavelength 2000 A falls on a metal surface. If the work function of the metal is

4.2 eV, find the kinetic energy of the fastest and the slowest emitted photoelectrons. Also
find the stopping potential and cutoff wavelength for the metal.
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