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HUMAN EYE 

Eye is far more delicate and perfect than even the finest photographic 

camera designed so far. Eye is a natural optical instrument that works on the 

refraction of light through a natural convex lens made of transparent living 

material and enables us to see things around us. Several optical instruments 

are: microscope, telescope, cameras, film projector etc.  

• There is a crystalline lens in human eye that help in converging the 

coming light rays. This held in their position by ciliary muscles. In front 

of this lens a contractible diaphragm with a circular aperture, near the 

centre. This diaphragm is called iris and circular aperture is called is 

called pupil of the eye.                                                                                                                  

The function of iris is to adjust and allow suitable quantity of light into 

eye. Front transparent tough part of eye is called cornea that protect 

inner soft part of eye. It also converge the coming light ray. The image 

of an external object is formed is formed by crystalline lens on the 

retina.  

• Retina is a film of nerve fibres that consist of rods and cones, which are 

sensitive to light intensity and colour respectively.                                                                    

They transmit electrical signal via the optic nerve to brain, which 

finally processes this information. Shape i.e. curvature and the focal 

length of the crystalline lens can be modified somewhat by the ciliary 

muscles.  

• The least sensitive spot on retina is called the blind spot. The line 

joining the centre of cornea and centre of lens is called the optic axis of 

the eye.                                                                                                                                                 

Eye lens divide the eye into two parts: anterior chamber contains a 

watery fluid called aqueous humour, and the posterior chamber 

contains transparent jelly called vitreous humour. The average 

refractive index of eye lens is 1.336. One of remarkable property is 

Accommodation. The most distant point of eye is called far point (for 

normal eye it is infinity). 
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DEFECT OF HUMAN EYE 

 Inspite of all precautions our eye develops some defects that are: 
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MYOPIA or NEAR-SIGHTEDNESS 

The defects of human eye in which person losses the capacity to see clearly 

farthest object but retain the capacity to see nearby object. 

 

Thus a myopic person can read & write clearly but problem in driving. This 

defect arises due to two reasons: (a) Increase in length of eye ball (b) 

decrease in focal length of eye lens so not fully relax.  

To correct a myopic eye person has to wear spectacles with a concave lens of 

suitable focal length or power.  

HYPERMETROPIA or FAR-SIGHTTEDNESS 

The defect of human eye in which the person loses the capacity to see clearly 

the nearest point of object while retain capacity to see far point of object. 
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Thus a hypermetropic person has no problem in driving.  

• This arises due to following two reasons: (a) Decrease in length of eye 

ball (b) increase in focal length of E. lens. 

• To correct this defect person has to wear spectacles with a convex lens 

of suitable focal length or power. 

PRESBYOPIA 

The defect of human eye, due to which an old person cannot read & write 

comfortably and say losses the capacity to accommodate object’s distance. 

• This arises due to the weakening of ciliary muscles. 

• Near point of an old man is 200 cm.  

• In presbyopia eye ball has normal length but in hypermetropia eyeball 

gets shortened. 

• To correct presbyopia old person has to use spectacles with a convex 

lens of suitable focal length as in hypermetropia. 
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ASTIGMATISM  

To a normal eye, all lines of diagram look equally black but an astigmatic eye 

will find variation in intensity of different lines. 

• This defect arises when cornea has different curvature in different 

direction. 

 

CATARACT 

In this defect eye lens of a person becomes cloudy due to formation of 

membrane over it. Surgery is the method that used in this defect. 

ACCOMODATION: It is the power of human eye that enables us to see the 

object by adjusting the focal length of eye lens. This occurs with the help of 

ciliary muscles.  
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REFRACTION OF LIGHT THROUGH A PRISM 

When light ray passes through a prism it deviates from its actual path. 

• This is because when ray pass through rarer to denser medium it 

bends toward the normal & when pass through the denser medium to 

rarer it bend away from normal. 

 

DISPERSION 

The phenomenon of splitting of white light into its seven colours on passing 

through the glass prism. Out of seven colours red has more wavelengths.  

• The cause of dispersion is that different colours of white light having 

the different wavelength that deviate through different angle on 

passing through a prism.  

• VISIBLE SPECTRUM: Band of seven colour obtained on screen is called 

a spectrum. As the entire colour in this spectrum are visible to our eye. 
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RAINBOW 

Rainbow is an example of dispersion. It occurs in the form of concentric 

coloured circular arcs in the sky, when the sun shines on rain drops during 

or after shower.  

 

To observe it person should stand with his back towards the sun. During or 

after a shower large no. of drops act as prisms. The incident sunlight is 

refracted &dispersed on passing through the droplets. It then suffers total 

internal reflection & is finally refracted by droplet to reach the observer’s 

eye. 

ATMOSPHERIC REFRACTION  

It is the phenomenon of bending of light on passing through the earth’s 

atmosphere. As we move above the surface of earth, density of air goes on 

decreasing, so the light rays coming from the stars &entering into the earth’s 

atmosphere passes from rarer to denser medium it suffer multiple 

refraction. 

STARS SEMES HIGHER THAN THEY ACTUAL ARE  

Stars are the independent source of light they situated far away from earth, 

as light ray travel through rarer to denser medium of earth they suffer 

multiple  refraction.  
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• On producing final refracted ray backwards we find apparent star, 

which is higher than the actual position. 

 

ADVANCED SUNRISE AND DELAYED SUNSET 

The sun which is still below horizon appears to rise just above the horizon 

this is due to atmospheric refraction.  

• The difference in time interval is two minutes i.e. the sun appears to 

rise two minutes earlier.  
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