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Drawbacks of Classical Mechanics

 Phenomenon associated with Large and small size objects 

 The simultaneous determination of position and momentum of moving 

particle.

 Wave – particle duality

 Energy ?

 Black body radiation

 Variation of heat

 Photoelectric effect and line spectra 
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The Planks Hypothesis (Quantum theory 

of radiation)
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Photoelectric Effect

The ejection of electrons from metals when exposed to 

light is called  as “Photoelectric effect” 
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De Broglie Hypothesis
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The Heisenberg’s Uncertainty Principle

 Statement

 “It is impossible to determine simultaneously the position and momentum of 

the electron with any desired accuracy”



Operators

 An operator is a mathematical instruction or procedure to be carried out on 

a function. 

 Operand

 An operator A is written as (A)

 Example:

 (A) = log  and f(x) = 1, then

 (A).f(x) = log 1 = 0.



Operators

Algebra of operators
(i) Addition and subtraction of operators:-

 (A + B) f (x) = A f (x) + B f (x)

 (A - B) f (x) = A f (x) - B f (x)

(ii) Multiplication of operators : 

 A . B f (x) implies that B f(x) =F’

A F’ = F’’

A.B f(x) = F’’



Operators

 (iii) Linear operators

 A [ f(x) + g(x) ] =A f(x) + A g (x)

 A [ C. f (x) ] = C. A f (x) 



Hamiltonian operator

 The operator corresponding to total energy of a system, is called as 

Hamiltonian operator (H).
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Schrodinger wave equation
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Physical Interpretation of ψ and ψ 2
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Properties or Characterization of 

Wave function



Particle in One Dimension Box



Particle in One Dimension Box



Particle in One Dimension Box



Particle in One Dimension Box



Particle in One Dimension Box



Particle in One Dimension Box



Shrondinger equation 
for hydrogen molecule
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Quantum number 

Quantum 
number

Principle 
quantum 
number

Azimuthal 
quantum 
number 

Magnetic 
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quantum 
number
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Numerical Problems
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