Subject: Physics           Class-F4            Chapter-5 Summary


Chapter6: Refraction of Light
Def.: The deviation (bending) of light from its path while travelling from one optical medium to another optical medium is called refraction.
[image: ]If the angle of refraction is smaller than the angle of incident then the new medium is said to be more optically dense 



Some Important Points
· Refraction can take place only, if a beam of light enters from one optical medium to another optical medium obliquely.
· No refraction of light takes place, if a beam of light strikes another optical medium at right angles (Perpendicular). 
· During refraction of light, the frequency remains constant, but speed and wavelength of light change.
Terms Associated with Refraction of Light
1. Incident ray: A ray of light travelling towards another optical medium.
1. Point of incidence: The point where an incident ray strikes another optical medium.
1. Normal: A perpendicular drawn at the point of incidence is called normal. 
1. Angle of incidence: The angle made by the incident ray with the normal at the point of incidence. 
1. Refracted ray: A ray of light which deviates from its path on entering another optical medium. 
1. Angle of refraction: The angle that the refracted ray makes with the normal.
1. Emergent ray: A ray of light which emerges out from another optical medium, into the original optical medium. 
1. Angle of emergence: The angle that the emergent ray makes with the normal.

Laws of Refraction	
 1) The incident ray, the refracted ray and the normal to the surface of the separation of two media at the point of incidence, all lie in the same plane.
2)  The ratio of the sine of angle of incidence to the sine of angle of refraction is a constant.
Refractive Index 
The ratio of the sine of angle of incidence to the sine of angle of refraction
The refractive index has no unit.
Lateral displacement: The distance between incident ray and emergent ray
Rare medium: The medium with lesser refractive index
Denser medium: The medium with more refractive index
Real Depth: The actual depth at which an object is placed in optically denser medium
Apparent Depth: The depth at which the image of the object appears when viewed from the top surface 
Simple Effects of Refraction
1. An object placed under water appears to be raised.
2. Pool water appears to be less deep than it actually is. 
3. The stars appear to twinkle on a clear night.
Total Internal Reflection
Is the reflection due to the angle of incidence exceeding the critical angle.
Application Of Total Internal Reflection
1) Optical fibres: Are used telecommunications, medical, industrial appliances and imaging optics.
2) Right-Angled Prism: Are used in binoculars and cameras.
3) Periscope: Two Right-Angled Prism can be used to form a periscope.	
Critical Angle (C)
Is an angle of incidence formed in optically denser medium, when a ray of light passes from an optically denser medium into air, for which its angle of refraction is 900. 
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Lens
A lens is defined as a portion of a transparent optical material, having one or two spherical surfaces.
Lenses are divided into two broad classes:
(a)  Converging lens or convex lens.
[image: ](b)  Diverging lens or concave lens.
(a) Converging lens (Convex lens)
A piece of transparent optical material, having one or two spherical surfaces, such that it is thicker in the middle and tapering (thinner) at the edges.

[image: ](b)Diverging lens or Concave lens
Apiece of transparent optical material, having one or two
 Spherical surfaces, such that it is tapering (thinner) in the 
middle and thicker at its edges.
Simple terms used in lenses 
a) Principle axis
An imaginary line joining the centre of curvatures C1 and C2 of two spherical surfaces of the lens
b) Optical center
A point within the lens, where a line drawn through the diameter of the lens meets the principal axis
c) Principle focus 
It is a point on the principal axis of the lens, such that a beam of light parallel to the principal axis, after refraction through the lens, either actually meet or appear to come from this point
d) (i) First Principal focus of a convex lens(F1)
It is a point on the principal axis of a convex lens, such that the rays originating from it, after refraction travel parallel to the principal axis, F1 is the first principal focus of the convex lens,
(ii) Second Principal focus of a convex lens (F2) It is a point on the principal axis, where the rays coming parallel to the principal axis, after refraction through the lens actually meet.
e) Focal length 
The distance between the optical centre and the principal focus (first or second) of a lens
f)  First Principal focus of a concave lens (F1)
It is a point on the principal axis, where the rays travelling parallel to the principal axis, after refraction through the lens appear to come
(g) Second Principal focus of concave lens (F2)
It is the point on the principal axis at which incident ray would have converged before refraction, but after refraction through lens becomes parallel to the principal axis.
Power of a Lens
It is the ability of a lens to bend the rays of light incident on it.  Mathematically, it is the reciprocal of focal length in metre.
Units of Power of a Lens
The SI unit of power of a lens is called Dioptre. It is denoted by the letter D.
Note: If the lens is convex, its power is (+D), and if the lens is concave, its power is (-D).
Optical Instruments
1) Photographic camera: Is an instrument used to record a permanent image of an object on a photographic plate.
2) Human Eye
Is the spherical ball with a slight bulge in the front part. Its diameter in a grown up person is 2.3cm to 2.5cm. It has a double convex lens. It is held in position by a ring of muscles, commonly called ciliary muscles.  Its function is to focus the images of the objects at different distances, clearly on the retina.
Accommodation of the Eye 
The ability of an eye to focus on distant objects as well as the nearby objects on the retina by changing the focal length (converging power) of its lens
Near – Point and Far – Point 
A normal eye can see any object, which is situated between a distance of 25 cm and infinity, using its power of accommodation. So, the near point of normal eye is 25cm and far point is infinity.
Most of common defects of vision 
1) Short-sightedness (Myopia)
A person suffering from this defect can see the nearer objects clearly, but cannot see the far-off objects clearly.
Causes of short-sightedness
a) Due to some diseases or age   b) Due to elongation of eyeball   c) weakening a ciliary muscles.
Correction short-sightedness 
Short – sightedness can be corrected by using a concave lens.
2) Long-sightedness (Hypermetropia)
A person suffering from this defect can see far-off objects clearly, but cannot see clearly the objects situated at a distance of 25cm or at the distance of distinct vision.
Causes of long-sightedness
a) Due to some diseases or age, the ciliary muscles become stiff
b) Due to some diseases, the eye ball becomes smaller in size 
Correction short-sightedness 
Hypermetropia can be corrected by using a convex lens.
3) Presbyopia
In this defect, the eye can see neither the nearer nor the far-off objects clearly. This defect can be can be corrected by using two glasses, concave glasses and convex glasses. Alternately, a bifocal lens can be used. 
Correction Presbyopia
This defect can be corrected by using two glasses, concave glasses and convex glasses.
Camera
It is an optical instrument designed for taking photographs. A convex lens is placed at the front of the camera which focuses light – rays coming from an object on the film. The construction and working of camera is almost similar to the human eye in many respects.
Difference B/w Human – Eye and Camera
1. The focal length of camera lens is constant whereas the focal length of human eye can be increased or decreased with the help of ciliary muscles.
1. The camera is empty from within but the human – eye is completely filled from within with aqueous humour and vitreous humour.
1. Eye is subject to a number of defects, but the camera has no such defects.
Advantages of having two eyes in humans
1) A single human eye has a horizontal field of view of 150ₒ
2) The two eyes separated by few centimetres, in front portion of head, no doubt limits the field of view to 180ₒ
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