


RAY OPTICS
η¾ØÌ Ţ¾ɟεÜ¾ɥ

BY ðSALIL BAJPAI SIR



Refraction of Light
ÅRefraction is the change in the direction of a wave passing from one medium to 

another or from a gradual change in the medium.

ÅLaws of Refraction of Light:

ÅThe incident ray refracted ray, and the normal to the interface of two media at 
the point of incidence all lie on the same plane.

ÅThe ratio of the sine of the angle of incidence to the sine of the angle of 
ǊŜŦǊŀŎǘƛƻƴ ƛǎ ŀ ŎƻƴǎǘŀƴǘΦ ¢Ƙƛǎ ƛǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ {ƴŜƭƭΩǎ ƭŀǿ ƻŦ ǊŜŦǊŀŎǘƛƻƴΦ



Ţ¾ɟÜ ¾ɟ yÒÛÍxÑ
ÅyÒÛÍxÑ ¤¾ ÖɟĘ×Ö Þɭ ÏȕÞØɭ ÖɟĘ×Ö Þɭ ×ɟ ÖɟĘ×Ö Öʃ ŎεÖ¾ ÒȎØÛÍxÑ Þɭ ¤¾ 
ÙßØ ¾ɭ ÀȓÅØÑɭ ¾ɥ ȏÏÜɟ Öʃ ÒȎØÛÍxÑ ßɮ]

ÅŢ¾ɟÜ ¾ɭ yÒÛÍxÑ ¾ɭ ȑÑ×Ö9

ÅÁÈÑɟ ¾ɥ η¾ØÌ Ñɭ η¾ØÌ ¾ɨ yÒÛȑÍxÍ η¾×ɟ+ ©Ø Ïɨ ÖɠιÊ×ɟ ¾ɭ {ɰÈØ÷ɭÞ ÒØ 
ÞɟÖɟę× ÁÈÑɟ ¾ɭ ȐÔɰÏȓ ÒØ ÞÕɠ ¤¾ ßɡ θÛÖɟÑ ÒØ ÆȕÉ ÔɨÙÍɭ ßʅ]

ÅyÒÛÍxÑ ¾ɨÌ ¾ɭ Þɟ{Ñ ¾ɭ εÙ¤ ÁÈÑɟ ¾ɭ ¾ɨÌ ¾ɭ Þɟ{Ñ ¾ɟ yÑȓÒɟÍ¤¾ ȒĦÎØ 
ßɮ] {Þɭ ĦÑɭÙ ¾ɭ yÒÛÍxÑ ¾ɭ ȑÑ×Ö ¾ɭ ȼÒ Öʃ Õɠ ÅɟÑɟ ÅɟÍɟ ßɮ]
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ÅEffects of Refraction:

ÅTwinkling of stars is due to refraction of light.

ÅMirage and looming are optical illusions which are a result of refraction of light.



ÅA swimming pool always looks shallower than it really is because the light coming 
from the bottom of the pool bends at the surface due to refraction of light.



ÅRefraction Examples

ÅFormation of a rainbow is an example of refraction as the sun rays bend through 
the raindrops resulting in the rainbow.

ÅPrism is also an example of refraction.



ÅRefractive Index: (yÒÛÍxÑɟɰ¾)

ÅRefractive index also called the index of refraction describes how fast light 
travels through the material.





ÅWhat is the refractive index of the medium in which the speed of light is 1.5 ×
108 m/s?

ÅThe speed of light in an unknown medium is 1.76 × 108 m/s. Calculate the 
refractive index of the medium.



ÅTotal Internal Reflection

ÅThe phenomenon which occurs when the light rays travel from a more optically 
denser medium to a less optically denser medium.

ÅÒȕÌx zęÍȎØ¾ ÒØɟÛÍxÑ'Total internal reflection) ¤¾Ţ¾ɟÜɠ×ÒȎØÁÈÑɟßɮ 
ȒÅÞÖʃ Ţ¾ɟÜ ¾ɥ η¾ØÌ η¾Þɠ ÖɟĘ×Ö ¾ɭ ÍÙ ÒØ ¥Þɭ ¾ɨÌ ÒØ zÒȑÍÍ ßɨÍɠ 
ßɮ η¾ }Þ¾ɟÒØɟÛÍxÑ}Þɠ ÖɟĘ×Ö Öʃ ßɨ ÅɟÍɟ ßɮ]

https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A4%95%E0%A4%BE%E0%A4%B6
https://hi.wikipedia.org/wiki/%E0%A4%A6%E0%A5%83%E0%A4%97%E0%A5%8D%E0%A4%B5%E0%A4%BF%E0%A4%B7%E0%A4%AF
https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A4%B0%E0%A4%BE%E0%A4%B5%E0%A4%B0%E0%A5%8D%E0%A4%A4%E0%A4%A8


Find the refractive index of the medium whose critical angle is 40°.



ÅThe Examples of Total Internal Reflection

ÅDiamond: The critical value of the diamond is 23°. 

ÅMirage: Mirage is an example of total internal reflection which occurs due to 
atmospheric refraction.

ÅOptical fibre: When the incident ray falls on the cladding, it suffers total internal 
reflection as the angle formed by the ray is greater than the critical angle.



ÅTwo Conditions of Total Internal Reflection

ÅThe light ray moves from a more dense medium to less dense medium.

ÅThe angle of incidence must be greater than the critical angle



Lenses
ÅA lens is a transmissiveoptical device that focuses or disperses light beams by 

means of refraction.

ÅTypes Of Lenses-
1. Convex Lens (Converging)

2.   Concave Lens (Diverging)

ÅCompound lenses are those constructed out of a combination of different simple 
lenses.

ÅLens Formula

Å1/f = 1/v ς1/u
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ÅPower of a Lens 

Power of a lens, (P)= 1/f(metre)

Its unit is diopter (D).

ÅLinear Magnification

m = I/O = v/u



Image Formation by Concave and Convex Lenses:

ÅConvex Lenses
ÅWhen an object is placed at infinity, the real image is formed at the focus. 

ÅWhen an object is placed behind the center of curvature, the real image is 
formed between the center of curvature and focus.



ÅWhen an object is at the center of curvature, the real image is formed at the 
other center of curvature.

ÅWhen an object is placed in between the centreof curvature and focus, the real 
image is the formed behind the center of curvature.



ÅWhen an object is placed at the focus, a real image is formed at infinity. 

ÅWhen an object is placed in between focus and pole, a virtual image is formed.



ÅConcave Lenses

ÅWhen an object is placed at infinity, a virtual image is formed at the focus.

ÅWhen an object is placed at a finite distance from the lens, a virtual image is 
formed between pole and focus of the convex lens.













ÅPrism:Prism is uniform transparent medium bounded between two refracting 
surfaces, inclined at an angle.

ÅPrism Formula The refractive index of material of prism



ÅDispersion of Light The splitting of white light into its constituent 
colors in the sequence of VIBGYOR, on passing through a prism. is called 
dispersion of light.



Human Eye
ÅThe human eye is like a camera. Its lenssystem forms an image on a light-

sensitivescreen called theretina.

ÅTheeyeballis approximately spherical in shapewith a diameter of about 2.3 cm

ÅTheeye lensforms an inverted real image of the objecton the retina.



ÅRETINA-> The retina is a delicate membrane having enormousnumber of light-
sensitive cells.

ÅCORNEA-> Light enters the eyethrough a thin membrane called the cornea. 
Itƛǎ ǘƘŜ ŜȅŜΩǎ ƻǳǘŜǊƳƻǎǘ ƭŀȅŜǊΦ Lǘ ƛǎ ǘƘŜ ŎƭŜŀǊΣ Řƻ meshapedsurface that covers 
the front of the eye. It plays an important role in focusing your vision.



ÅPUPIL-> The pupil is a hole located in the centreof the iris of the eye that 
allows light to strike the retina. Thepupil regulates and controlsthe amount of 
light entering the eye.

ÅIRIS-> It is a dark muscular diaphragm that controls thesize of the pupil 
and thus the amount of light reaching the retina.

ÅCILIARY MUSCLE -> The ciliary muscle is a ring of smooth muscle in the eyeΩs 
middle layer . It changes the shape of the lens within the eye, not the size of 
the pupil.



ÅWhen thelight is very bright, the iris contracts thepupil to allow less light to 
enter the eye.

Åin dim light the iris expands thepupil to allow more light to enter

the eye. Thus, the pupil opens completely through the relaxation of the iris.

ÅBlind spot : it is the point at which the optic nerve leaves the eye. An image 
formed at this point is not sent to the brain.

ÅAqueous humor : It is clear liquid region between the cornea and the lens.

ÅVitreous humor : The space between eye lens and retina is filled with another 
liquid called vitreoushumor.



Åleast distance of distinct vision = D = 25 cm.

ÅThe impression (or sensation) of the object remains on the retina for about 
(1/16)th of a second, This continuance of the sensation of eye is called the 
persistence of vision.

ÅThe rod- shaped cells responds to the intensity of light with different of 
brightness and darkness were as the cone shaped cells respond to colour



Short Sightedness (or Myopia):

ÅThis defect occurs if a personΩs eyeball is larger that the usual diameter.

Å


