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 Classical Mechanics: The branch of science 
that is based on Newton’s laws of motion is 
called as Classical Mechanics.

 These laws were found to explain the 
properties of all the macroscopic particles 
moving with speeds much less than the 
speed of light .

 Classical mechanics can be applied to only 
macroscopic particles as the position as well 
as momentum  can be predicted accurately 
for these particles .



 Classical mechanics assumes that the energy 
is absorbed or emitted in a continuous 
manner. But according to Planck’s theory , 
the transition of energy is in the form of 
packets called as quanta.

 There are four phenomenon which could not 
be explained on the basis of classical  
mechanics which are Black body radiation, 
Photoelectric effect, Heat capacity of solids, 
Atomic spectra of hydrogen.



 Black body radiation :When light falls on any 
body ,part of the light is absorbed and part is 
reflected. The body which absorbs the entire 
radiations incident on it is called as perfectly 
black body.

 Perfectly  black body is not only a good absorber  
of light but is also a good emitter of radiations

 Black body is a hallow sphere blackened on the  
inside with lamp black.It has a small aperture on 
one side and small hump on the opposite wall so 
that the light should get reflected number of 
times inside the body.









 Important features of the spectrum are 
1. At a particular temperature ,the energy 

corresponding to all the wavelengths is not 
equal.

2. For each temperature,the maximum energy 
corresponds to a specific wavelength.This 
wavelength is denoted by ⅄ m and the energy 
Em.







Both of these equations failed to explain the 
entire spectrum of black body radiation.Wein’s 
law is obeyed at only shorter wavelengths while 
Rayleigh-Jean’s law is obeyed at only longer 
wavelengths.



 The emission of large amount of energy by 
black body radiation in high frequency region 
i.e. shorter wavelength. Is called as Ultraviolet 
Catastrophe. 

 This phenomenon can not be explained on 
the basis of classical machanics.

 It is accurately explained by Max Planck on 
the basis of quantum theory.









 When a beam of light of sufficiently high 
frequency is allowed to strike a metal  
surface , electrons are ejected from the metal 
surface. This phenomenon is called as 
photoelectric effect. The ejected electrons are 
called as photoelectrons.





 According to classical mechanics, the energy 
of light depends upon intensity and not on 
the frequency. Hence, if light of sufficiently 
high intensity is allowed to incident on the 
meta l ,  e lect rons should have emit ted 
irrespective of the frequency of light . But this 
is not the case. Hence, classical mechanics 
f a i l s  t o  e x p l a i n  t h e s e  p r o p e r t i e s  o f 
photoelectric effect.









 The amount of heat required to raise the 
temperature of 1g of a solid through 10C is called 
as heat capacity of that solid.

 Dulong and Petit found that for all the 
monoatomic solids,the molar heat capacity is 
same with value of about 25 JK-1 mol-1  .

 According to classical mechanics,every molecule 
can be considered as an oscillator with 
vibrational energy 3kT(Boltzmann constant).





 .:  Cv  = 3R = 3 x 8.314 = 24.9 JK-1 mol-1 

 this shows that classical mechanics can very 
well explain the observed value of heat capacity 
of solids. However, at low temperature when 
T  0, the heat capacity is lower than 3R.
  






