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PHOTOELECTRIC EFFECT:
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Einstein’s Photoelectric equation

In 1905 Einstein applied the quantum theory of light to explain photoelectric effect.
He considered that
1.Light is composed of discrete energy packets called photons that move with velocity of light in
space .The energy of photon = hν, Where h = 6.627 × 10−34 plank constant and ν frequency of
incident light.

2. Photoelectric effect is a collision between incident photons and electrons inside the metal.
An incident photon of energy hν is completely absorbed by the electron during collision.

The minimum energy required to liberate an electron from metal surface is known as work
function of an electron of the particular metal surface.The corresponding frequency is known as
threshold frequency. Thus , when a photon of energy hν is absorbed by an electron , an amount
of energy at lest equal toW0 = hν0 is used to liberate the electronfrom the metal surface. the
excess energy hν −W0 which is absorbed by the outgoing electron of mass m will be appeared as
its maximum K.E = 1

2mv
2
max

hν −W0 =
1

2
mv2max (0.1)

or

hν = hν0 +
1

2
mv2max (0.2)

This equation is known as Einstein photoelectric equation.
Mathematical Problems:
PROBLEM-1 A ray of ultraviolet light of wavelength 3000A0 falls on a surface of a metal whose
work function is 2.28 ev. This eject an electron . What will be the velocity of emitted electron?

PROBLEM-2 Ultraviolet light of wavelengths 800A0 and 700A0 when allowed to fall on hydro-
gen atoms in their ground state is found to liberate electron with K.E 1.8ev and 0.4ev respectively.
Find the value of plank constant.

PROBLEM-3 When radiation of frequency 7.5 × 1014 Hz is incident on a metal surface , elec-
tron are emitted with maximum energy 1.6×10−19 Jule. What is the lowest frequency of radiation
required for emission of electron from the metal surface?

PROBLEM-4 If the light of wavelength 6000A0 falls on a metal surface and emits photoelectrons
with velocity of 4 × 105ms−1, What is its threshold wavelength?
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