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EYE DEFECTS 

1. Myopia (Short-sightedness or Near-sightedness) 

 

Myopia (or short-sightedness) is that defect of vision due to which a person cannot 

see the distant objects clearly (though he can see the nearby 

objects clearly). The far point of an eye suffering from myopia is less than infinity. Such 

a person can see clearly only up to a distance of few meters (or even less) 



 

The defect of eye called myopia (or short-sightedness) is caused by: 

(1) Due to high converging power of eye-lens (because of its short focal length) 

In an eye suffering from myopia, the ciliary muscles attached to the eye-lens do not 

relax sufficiently to make the eye- lens thinner to reduce its converging power. So, due 

to the greater converging power of the eye-lens in myopic eye, the image of a distant 

object is formed in front of the retina and hence the eye cannot see it clearly. 

(2) Due to eye-ball being too long 

In the eye suffering from myopia, the eye-ball is too long due to which the retina is at 

a larger distance from the eye-lens. This condition also results in the formation of the 

image of a distant object in front of the retina (even though the eye-lens may have 

correct converging power) 

The parallel rays of light coming from the distant object O (at infinity) are converged 

to form an image in front of the retina due to which the eye cannot see the distant 

object clearly. The image is formed in front of the retina either due to high converging 

power of eye lens or due to eye ball being too long. 

The far point of eye having myopia (or short-sightedness) is at point F which is less 

than infinity. The rays of light coming from the person’s far point F can just be focused 

by his eye on the retina. If the distant object can be made to appear as if it were at the 

far point F of this eye, then the eye can see it clearly. This is done by putting a concave 

lens in front of the eye. 

 

Myopia (short-sightedness or near- sightedness) is corrected by 

using spectacles containing concave lenses. 



 

The parallel rays of light coming from the distant object O (at infinity) are converged 

to form an image I in front of the retina due to which the eye cannot see the distant 

objects clearly. 

The image is formed in front of the retina either due to high converging power of eye-

lens or due to eye-ball being too long. 

The far point of eye having myopia is at point F which is less than infinity. The rays of 

light coming from the person’s far point F can just be focused by his eye on the retina. 

If the distant object can be made to appear as if it were at the far point F of this eye, 

then the eye can see it clearly. This is done by putting a concave lens in front of the 

eye. 

Myopia is corrected by using spectacles containing concave lenses. When a concave 

lens L of suitable power is placed in front of the myopic eye. Then the parallel rays of 

light coming from the distant object are first diverged by the concave lens. 

Due to this the concave lens forms a virtual image of the distant object at the far point 

F of this myopic eye. Since the rays of light now appear to be coming from the eye’s 

far point (F), they can be easily focused by the eye-lens to form an image on the retina. 

The concave lens used for correcting myopia should be of such a focal length (or power) 

that it produces a virtual image of the distant object (lying at infinity) at the far point 

of the myopic eye. 

The concave lens used here decreases the converging power of the eye-lens and helps 

in forming the image of distant object on the retina of the myopic eye. 



Calculation of Power of Concave Lens to Correct Myopia 

 

The focal length of concave lens needed to correct myopia (or short-sightedness) in a 

person is calculated by using the lens formula: 

The object distance u is to be taken as infinity (∞), and the image distance v will be the 

distance of person’s far point. Knowing the focal length of the concave lens, we can 

calculate its power. 

Hypermetropia (Long- sightedness or Far- sightedness) 

 

Hypermetropia (or long-sightedness) is that defect of vision due to which a person 



cannot see the nearby objects clearly (though he can see the distant objects clearly). 

For example: A person having the defect hypermetropia cannot read a book clearly 

and comfortably though he can read the number of a distant bus clearly. 

The near-point of a hypermetropic eye is more than 25 cm away. Such a person has to 

hold the reading material (like a book or newspaper) at an arm’s length, much beyond 

25 cm from the eye for comfortable reading. 

 

 

The defect of eye called hypermetropia (or long-sightedness) is caused 

by: 

(1)Due to low converging power of eye-lens (because of its large focal length) 

The ciliary muscles attached to the eye- lens become weak and cannot make the eye-

lens thicker to increase its converging power. So, due to the 

low converging power of eye-lens in an eye suffering from hypermetropia, the image 

of nearby object is formed behind the retina and hence the eye cannot see it clearly. 

(2) Due to eye-ball being too short 

In an eye suffering from hypermetropia, the eye-ball is too short due to which the 

retina is at a smaller distance from the eye-lens. This condition also results in the 

formation of the image of a nearby object behind the retina. 

The diverging rays of light coming from a nearby object O placed at the normal near 

point N are converged to form an image I behind the retina due to which the eye 

cannot see the nearby object clearly. The image is formed behind the retina either due 

to low converging power of eye-lens or because of eye-ball being too short. 

Hypermetropia (long-sightedness or far-sightedness) is 

corrected by using spectacles containing convex lenses 



 

When a convex lens (converging lens) L of suitable power is placed in front of the 

hypermetropic eye, then the diverging rays of light coming from the nearby object are 

first converged by this convex lens. Due to this, the convex lens forms a virtual image 

of the nearby object at the near point N’ of the hypermetropic eye. 

The convex lens used for correcting hypermetropia (or long-sightedness) should be of 

such a focal length (or power) that it forms a virtual image of the object, at the near 

point N of the hypermetropic eye. 

The whole purpose of using a convex lens here is to increase the converging power of 

the eye-lens. 

 

Calculation of the Power of Convex Lens to Correct 

Hypermetropia 

The focal length of convex lens needed to correct hypermetropia (or long- sightedness) 

can be calculated by using the lens formula: 

 



In this formula, the object distance u is to be taken as the normal near point of the eye 

and the image distance v will be the distance of the near point of the length of the 

convex lens, its power can be calculated. 

 

Presbyopia 

In old age, due to ciliary muscles becoming weak and the eye-lens becoming inflexible 

(or rigid), the eye loses its power of accommodation. Because of this an old person 

cannot see the nearby objects clearly. 

Presbyopia is that defect of vision due to which an old person cannot see the nearby 

objects clearly due to loss of power of accommodation of the eye. 

Presbyopia occurs in old age due to the gradual weakening of the ciliary muscles and 

diminishing flexibility of the eye-lens. The near-point of the old person having 

presbyopia gradually recedes and becomes much more than 25 centimetres away. 

Presbyopia defect is corrected in the same way as hypermetropia by using spectacles 

having convex lenses. 

A person suffering from myopia as well as hypermetropia uses spectacles having 

bifocal lenses in which upper part consists of a concave lens (to correct myopia) used 

for distant vision and the lower part consists of a convex lens (to correct hypermetropia) 

used for reading purposes. 

It is possible to correct the refractive defects of the eye (such as myopia and 

hypermetropia) by using contact lenses or by undergoing surgical procedures. 



 

 

 

 

Cataract 

The medical condition in which the lens of the eye of a person becomes progressively 

cloudy resulting in blurred vision is called cataract. Cataract develops when the eye-

lens of a person becomes cloudy (or even opaque) due to the formation of a 

membrane over it. Cataract decreases the vision of the eye gradually. 

It can even lead to total loss of vision of the eye. The opaque lens is removed from the 

eye of the person by surgical operation and a new artificial lens is inserted in its place. 



 

 

 

 

 

 

 



Astigmatism 

Astigmatism is a refraction error of the eye in which there is a difference in degree of 

refraction in different meridians. It is typically characterized by an aspherical, non-

figure of revolution cornea in which the corneal profile slope and refractive power in 

one meridian is less than that of the perpendicular axis. 

Astigmatism causes difficulties in seeing fine detail. Astigmatism can be often 

corrected by glasses with a lens that has different radii of curvature in different planes 

(a cylindrical lens), contact lenses, or refractive surgery. 

Astigmatism is quite common. Studies have shown that about one in three people 

suffers from it. The prevalence of astigmatism increases with age. Although a person 

may not notice mild astigmatism, higher amounts of astigmatism may cause blurry 

vision, squinting, asthenopia, fatigue, or headaches. 

The eyes look in two different directions at right angles to each other; corrected with 

the application of a cylindrical power. 

 

 

  


