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GIST OF THE UNIT BASED ON DIFFERENT CONCEPTS IN THE UNIT 

(BRIEFLY AS POINT WISE). 

 

RAY OPTICS 

 

 Reflection of light: - The bouncing of light back into the same medium from a surface is 

called reflection of light. 

 Laws of reflection: -   i) Angle of incidence is equal to the angle of incidence. 

                                   ii) The incidence ray, the reflected ray and normal to the surface at    

                                        the point of incidence all lie in the same plane. 

 Types of spherical mirrors:  Concave and Convex. 

 The relation between object distance, image distance and the focal length of a mirror is 

called mirror formula. 

 The ratio of size of image to the size of object is called the magnification produced by the 

mirror. 

 

 Refraction of light: - The change in speed and direction of the ray of light in when it 

travels from one transparent medium into another is called refraction of light. 

 Laws of refraction:-  i) The incident ray, the refracted ray and normal to the surface,   

                                      separating the two media, all lie in the same plane. 

                                  ii) Snell’s law: For two media, the ratio of sine of angle of incidence    

                                       to the sine of the angle of refraction is constant for a beam of light             

                                      of particular wavelength. 

 

 The absolute Refractive index (n) of a medium is defined as the ratio of speed of light in 

vacuum to the speed of light in medium. 

 The refractive index of a medium (2) with respect to any other medium (1) is defined as 

the ratio of speed of light in medium (1) to the speed of light in medium (2). 

 Refractive index (n) = 
          

              
 

 Phenomenon associated with the refraction of light through atmosphere:- 

 The sun is visible a little before the actual sunrise and until a little after the actual 

sunset due to refraction of light through the atmosphere. 

 The apparent flattening of the sun at sunset and sunrise is also due to refraction of 

light through the atmosphere. 

 Principle of reversibility of light: - If a ray of light, undergoing reflection and refraction, is 

reflected at 180°, it travels back along the same path in the opposite direction. 

 Critical angle (C): - The angle of incidence in denser medium for which the angle of 

refraction in rarer medium is 90° is called the critical angle. 

 Total internal reflection: - When angle of incidence of the ray incident on rarer medium 

from denser medium is greater than the critical angle, the incident ray does not refract into 

rarer medium but is reflected back into denser medium.  This phenomenon is called total 

internal reflection. 

 Applications of Total internal reflection: 

 Totally reflecting prisms: An isosceles right angled prism can be used to 

reflect the light at 90° and 180°. These prisms are also called porro prisms. 

 Formation of mirage. 
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 Optical fibers: The optical fibers consist of thousands of strands of fine 

quality glass or quartz of refractive index about 1.7.  Thickness of a strand is 

         The strands are coated with a layer of same material of lower 

refractive index (1.5).  It works on the principle of total internal reflection. 

 Brilliance in diamonds: - The refractive index of diamond is 2.47 and the 

critical angle for diamond-air interface is 24.4° only.  When diamond is cut 

so as to have large number of faces, such that when a ray of light enters it, 

the light suffers multiple internal reflections, producing brilliance in 

diamond. 

 Thin lens formula: - The relation between object distance, image distance and the focal 

length of a lens is called thin lens formula. 

 The ratio of size of image to the size of object is called the magnification produced by the 

lens. 

 The power (P) of a lens is its ability to deviate the rays towards its principal axis.  It is 

defined as the reciprocal of focal length in metres. Its S.I. unit is diopter (D).  

 The relation between the focal length of a lens, refractive index of the material of lens and 

radii of curvature of first & second refracting surfaces is called lens maker’s formula. 

  If two or more lenses are placed in contact, then the reciprocal of their equivalent focal 

length is equal to the sum of reciprocals of focal lengths of the individual lenses. 

 The resultant power of the combination of lenses is equal to the algebraic sum of individual 

power of lenses. 

 Refraction through a prism:-  

 The angle between the directions of incident ray and the emergent ray is called 

angle of deviation (δ).  

 If the angle of incidence is changed, the angle of deviation also changes.  For a 

particular angle of incidence, the deviation is minimum and is called angle of 

minimum deviation (     
 Dispersion of light:-  

 The splitting of white light into its constituent colours while passing through a 

dispersive medium is called dispersion. 

 Cause of dispersion: - Different colours of light suffer different refraction due to their 

different wavelength.  According to Cauchy’s formula, smaller the wavelength, 

greater will be the refractive index.  The refractive index of violet colour is greater 

than that of red light. 

 Prism causes deviation as well as dispersion. 

 The violet colour gets deviated more and the red least in visible region. 

 For small angled prisms, the difference between the angles of deviations of violet and 

red colours is known as angular dispersion. 

 The ratio of angular dispersion to the mean deviation is called dispersive power of the 

medium. 

 Scattering of light:- 

 The light is scattered by air molecules. According to Lord Rayleigh, the intensity of 

light for a given wavelength in the scattered light varies inversely as the fourth power 

of a wavelength. 

 Applications of scattering: 

 The blue colour of sky: - As the wavelength of blue colour is less than that of 

red, blue colour is scattered most and red least.  So sky appears blue. 
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 Sun looks reddish at sunrise and sunset: - At the time of sunrise and sunset,  

light travels maximum distance.  So, blue colour is scattered most and red 

colour enters our eyes.  Hence, at sunrise & sunset, sun looks reddish. 

 The clouds are generally white: - Large particles like dust and water droplets 

do not scatter light according to Rayleigh criteria and all colours are scattered 

equally.  Hence, cloud appears white. 

 OPTICAL INSTRUMENTS 

 Simple Microscope:- It is a converging lens of small focal length.  The lens is held near 

the object, one focal length less, and the eye is positioned close to the lens on the other 

side to get an erect, magnified and virtual image of the object at least distance of distinct 

vision ( 25cm ). It has a limited maximum magnification. 

 Compound microscope:- It consists of objective lens and eye lens.  The objective lens 

is of small aperture and small focal length whereas the eye lens is of large aperture and 

large focal length.   The object is kept close to the objective lens.  The image formed due 

to the objective lens acts as the object for the eye lens.  The object is kept in such a way 

that the final image is formed at the least distance of distinct vision (D). 

 The magnifying power (M) or angular magnification produced by a compound 

microscope is defined as the ratio of the angle subtended by the final image at 

the eye to the angle subtended by the object seen directly, when both are placed 

at the least distance of distinct vision. 

 The resolving power of microscope is the reciprocal of limit of resolution or 

separation between two points such that the two points are distinct. The resolving 

power is inversely proportional to the wavelength of light used. 

 Astronomical telescope:- In this, the objective lens has large aperture and focal length 

and eye lens has small one. 

 In normal adjustment (or far point adjustment), the final image is formed at 

infinity. 

 The magnifying power of a telescope in normal adjustment is defined as the ratio 

of the angle subtended by the image formed to that subtended by the object when 

both the object and image lie at infinity. Its value is negative as the final image is 

inverted and real. 

 In near point adjustment, the final image is formed at least distance of distinct 

vision (D). 

 The magnifying power of a telescope, when final image is formed at D, is 

defined as the ratio of the angle subtended at the eye by the image formed at D to 

the angle subtended by the object lying at infinity when seen directly. 

 The resolving power of a telescope is defined as the reciprocal of angular limit of 

resolution or angle subtended between two points such that they are distinct. 

 The resolving power is inversely proportional to the wavelength of light used. 

 Newtonian (reflecting type) telescope:- In this type of telescope, a concave mirror 

of large aperture is used as objective instead of a convex lens. 

 Human eye:-Light enters the eye through cornea. Passing through aqueous humour, 

it passes through the pupil, having a hole in the middle called Iris.  The size of the 

pupil gets controlled by ciliary muscles. The light is further focused by the eye lens 

on the retina.  The retina is a film made up of nerve fibers having rod cells 

(responsible for brightness sensation) and cone cells (responsible for colour 

sensation).  These cells then transmit electrical signals via optical nerve to the brain.  
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A normal human eye can see up to a minimum distance of 25cm.  This distance is 

known as least distance of distinct vision (D) or near point.  The ability of human eye 

to adjust its focus depending upon the distance of the object is known as the power of 

accommodation. 

 Defects of vision:- 

 Myopia: - Also called nearsightedness. It is a visual defect in when the resting 

eye focuses the image of a distant object at a point in front of the retina. 

Myopic eyes are longer than normal from front to rear.  Myopia is corrected 

by concave lens. 

 Hypermetropia: - Also called far sightedness.  It occurs when the image of 

the object is formed behind the retina.  Hypermetropia frequently occurs when 

an eye is shorter than normal eyeball.   It is corrected by convex lens. 

 Presbyopia: - Loss of ability to focus the eye sharply on near objects as a 

result of the decreasing elasticity of the lens of the eye. Hence, the lenses of 

the eyes are left with little or no focusing ability.  It is corrected by the use of 

convex lens for reading. 

 Astigmatism: - It occurs when cornea is not spherical in shape.  Due to this 

defect, the person is unable to focus on both the horizontal as well as vertical 

lines.  This defect can be corrected by the use of cylindrical lens. 

 

WAVE OPTICS 

 Wavefront: - It is defined as a surface of constant phase.  These are three types: 

 Spherical wavefront (obtained from point source). 

 Cylindrical wavefront (obtained from linear source). 

 Plane wavefront (obtained from very large source of light). 

 Huygen’s Principle:-  

1) Every point on a primary wavefront acts as a source of secondary wavelets.   The 

secondary wavelets send out disturbances in all directions just as the primary source of 

light. 

2) The new position of the secondary wavefronts is the envelope of the primary wavefront. 

 Coherent and incoherent sources of light: -  

 Two sources giving light waves of same frequency and constant initial phase difference are 

called coherent sources.  For example, when two sources are produced from a single 

source, the amplitude, wavelength of the sources is same and they are in constant phase 

difference. By division of wavefront (example: Young’s double slit) or amplitude 

(example: by successive reflections), coherent sources can be produced. 

 The sources of light emitting waves with random phase difference are called incoherent 

sources.  For example, two independent bulbs emit light waves having random phase 

difference. 

 

 

 

 

 INTERFERENCE OF LIGHT 

 The phenomenon of redistribution of light energy in the medium due to superposition of 

two light waves (from coherent sources) is called interference of light. It is based on 

conservation of energy. 
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 Young’s double slit experiment: - In this experiment, light from a single source is split 

into two components using two slits.  At a distance D, a screen is placed on which the 

interference pattern is obtained. 

 Conditions for sustained interference:- 

 The two sources of light should emit light continuously. 

 The light waves should be of same wavelength (monochromatic). 

 The light waves should be of same or comparable amplitude. 

 The two waves must be in same phase or bear a constant phase difference. 

 The two sources of light must lie close to each other. 

 The two sources must be very narrow. 

 In sustained interference, the positions of maximum and minimum brightness remain fixed. 

 Condition for constructive interference: The phase difference between the two 

interfering waves must be even multiple of π or path difference between them is integral 

multiple of λ. 

 Condition for destructive interference: The phase difference between the two 

interfering waves must be odd multiple of π or path difference between them is odd 

multiple of λ/2. 

 Fringe width (β):- The distance between any two consecutive bright fringes or any two 

consecutive dark fringes is called the fringe width. 

 In an interference pattern, all the maxima have same intensity. 

 When white light is used to illuminate the slit, we obtain an interference pattern 

consisting of a central white fringe having on both sides symmetrically a few coloured 

fringes and then uniform illumination. 

 DIFFRACTION OF LIGHT 

 The phenomenon of bending of light around the sharp corners of the obstacle and spreading 

into the regions of geometrical shadow is called diffraction. 

 For diffraction of light to take place, the size of obstacle must be of the same order as that 

of incident light. 

 Young’s single slit experiment: - When a monochromatic light is made incident on a 

single slit, we get diffraction pattern on a screen placed behind the slit.  The diffraction 

pattern contains bright and dark bands.  The intensity of central band is maximum and goes 

on decreasing on both sides.  

 The condition for the central maximum is that the path difference between the 

waves starting from edges of the slit and arriving at a central point on the 

screen must be equal to zero. 

 The general condition for the secondary minima is that the path difference 

between the waves arriving at a point on the screen from the edges of the slit 

should be equal to λ. 

 The general condition for the secondary maxima is that the path difference 

between the waves arriving at a point on the screen from the edges of the slit 

should be equal to 3λ/2. 

 The width of central maximum is the separation between the first minimum on 

either side. 

 

 POLARISATION 

 The phenomenon of restricting the oscillations of a light wave (electric vector) in a 

particular direction is called polarization of light. 
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 Only transverse waves can be polarized. 

 Unpolarised light: - The light having vibrations of electric field vector in all possible 

directions perpendicular to the direction of wave propagation is called the ordinary or 

unpolarised light. 

 Plane or linearly polarized light: - The light having vibrations of electric field vector in 

only one direction perpendicular to the direction of propagation of light is called plane or 

linearly polarized light. 

 The plane containing the direction of vibration and the direction of wave propagation is 

called the plane of vibration.  The plane passing through the direction of wave propagation 

and perpendicular to the plane of vibration is called the plane of polarization.  No 

vibrations occur in the plane of polarization. 

 Polarization by reflection: - If unpolarised light falls on a transparent surface of refractive 

index (n) at a certain angle θp , called polarizing angle, then reflected light is plane 

polarized. 

 Brewster’s law: - The tangent of the polarizing angle of incidence of a transparent medium 

is equal to its refractive index.  i.e.,  n = tan θp 

                        Under this condition, the reflected and refracted rays are mutually perpendicular. 

 Polarisation by scattering: - If we look at the blue portion of the sky through a Polaroid 

and rotate the Polaroid, the transmitted light shows rise and fall of intensity.  This shows 

that the light from the blue portion of the sky is plane polarized.  This is because sunlight 

gets scatted when encounters the molecules of the atmosphere.  The scattered light seen in 

a direction perpendicular to the direction of incidence is found to be plane polarized. 

 Malus law: - It states that, if polarized light is passed through an analyser, the intensity of 

light transmitted is directly proportional to cos
2θ, where θ is the angle between planes of 

transmission of polarizer and analyser. 

 Polaroid is a device to produce and detect plane polarized light. 

 
 


