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10B (@) The work function of a material is defined as the minimum amount o Y Possessed by ,

g | when inciden
photon which is able to free an electron from the surface of a meta t on thay
surface. (The value depends upon the nature of the metal.)

(6) (i) The greater the intensity, the greater the number of photons that st_nk:l the sllllr'fta::_e Per unit
area per unit time. Hence the greater the number of electrons e'mlt'le'dpelr }:“t lrlne,
i.e. the photoelectric current increases but not the energy oftlhc individual photoelectropg_
The current is proportional to the intensity of the incident light.

(i1) Provided the frequency of the incident light is greater than the threshold {ftehquell'llcy, then ap
increase in frequency will increase the energy of the photoelectrons (but the p otoelectric
current will remain constant) L sy
Le. maximuim energy of pholoclectrons equals the energy of incident photon - work lone-

tion, i.e. K =hf-@

(¢) Einstein suggested that light consists of discrete units of energy, later called photons. The
energy per photon was proportional to the frequency of the light (E= Af). He assumed thas
each photon surrendered all of its energy to one, and not more than one, electron, and that ap
electron absorbs, at most, one photon. Since Energy of photon is Af and minimum photon
energy = if (= @), thus, if f </, the photon has insufficient energy to allow an electron to
escape. If > f . electrons will be emitted regardless of the intensity. The major significance

of Einstein's explanation was that light energy of a given frequency was not a continuous
amount of energy, but existed in discrete bund]es (quanta) of energy.

E : 63x107
(d) (i) The energy of a single photon, E=hf = he _ 6.63x10~"

A 450x10”
=442x10°°1
(i) Th ey ofiot the cuergy per second
ns [ Seeond <
1) The number of photons per sergy, the encray per photon
_ 5
4.42x107"
=1.13x10¥s!
(iii) Light of wavelenth 450 nm is blue,
(iv) Enegty of each photon = 4.42, 10193
_4.42x10™"
Lex10™ Y
=276 ¢V,
wh.ich Is greater than the work function of the metal, therefore photon emission
will occur.

(v) If the power were increased five fold then
*  the number of photons emitted by the |aser per second increases by five times
(i.e. the intensity of the light increases

five times)
» the number of electrons emitted from the

. surface increases five times
(i.e. the photo electric current increases

five times)
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