Ray Optics
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Light is a form of energy which on striking the eye makes things visible (stimulates the sensation

of vision).

A substance through which light can more or less pass is called optical medium.

A medium through which light can pass very easily is called transparent medium.

A medium through which light can partially pass, but through which things cannot be clearly seen

is called translucent medium. Eg : ground glass, tracing paper, etc.

A medium through which light cannot pass is called opaque medium.

When light travelling through homogeneous transparent medium is incident on a surface which

separates this medium from another, then a part of the light comes back into the first medium in a

definite direction. This is called reflection of light. The surface from which reflection takes place

is called a reflector. The amount of light reflected depends on (i) the angle of incidence and (ii) the

nature of the two media.

Laws of reflection :

i) The incident ray, the normal to the reflecting surface at the point of incidence and the reflected
ray, all lie in one plane.

i1) The angle of incidence is equal to the angle of reflection.

Image formed by a plane mirror : The image of a point source after reflection on a plane mirror

i) lies on the normal drawn from the source to the mirror,

i1) is as far behind the mirror as the source is in front of it,

iii)is virtual in nature,

iv)is of the same size as the object and

v) is laterally inverted.

A plane mirror can form a real image if a convergent beam strikes the mirror. (object is virtual)

The angle between the incident ray and the plane mirror is known as angle of glancing.

The angle between the incident ray extended and the reflected ray is called the angle of deviation.

If i is the angle of incidence, then the angle of deviation is (180°-2i). The angle of glancing and the

angle of incidence are complementary i.e., their sum is 90°.

For a normal incidence, the angle of deviation is 180°.

For the same incident ray, if the plane mirror is rotated through 6, then the reflected ray rotates

through 2 6 . Sextant, optical lever and lamp and scale arrangement work on the above principle.

When an object is moving in front of a plane mirror with a velocity v, the image of the observer (as

seen by him) travels to or opposite to the object with twice the velocity with which the observer

moves to or opposite to the mirror. Any stationary observer in front of the mirror sees the image

moving with a velocity v.

The minimum size of a plane mirror fixed on the wall of a room in which an observer at the center

of the room can see the full image of the wall behind him is one third of the wall.

The minimum size of the mirror for seeing the full image of a person is half his size.

Two mirrors are inclined at an angle 0. If a ray of light is obliquely incident on the first mirror, the

deviation after two reflections is 360°-20 i.e., the deviation of the ray due to successive reflections

at the two mirrors does not depend on the angle of incidence but depends on the angle between the

mirrors.
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If two plane mirrors are kept at an angle 6 and if an object is kept between them, then the number

360° 360°

1 orn= which ever is odd.

of images formed (n) is given by the formula, n=

Spherical mirror : If the reflecting surface of a mirror is spherical, then it is called a spherical
mirror.

Convex mirror : When the reflecting surface of a spherical mirror is bulging, then it is called a
convex mirror.

Concave mirror : When the reflecting surface of a spherical mirror is hollow, then it is called a
concave mirror.

Pole : The center of reflecting surface of a spherical mirror is called the pole of the mirror (P).
Centre of curvature : The center of the sphere of which the spherical mirror is a part is called the
center of curvature (C).

Radius of curvature : The radius of the sphere of which the spherical mirror is a part is called the
radius of curvature of the mirror (1).

Principal axis : The line joining the center of curvature and pole of the mirror is known as the
principal axis of the mirror.

Principal focus : When rays of light parallel to the principal axis strike a spherical mirror, they
either focus at a point or appear to diverge from a point on the principal axis after reflection. This
point is known as principal focus (F).

Focal length : The distance between the pole and the principal focus is called focal length (f).

The relation between the focal length (f) and the radius of curvature (r) of a spherical mirror is
r=2f.

Types of images formed with a concave mirror :

Position of Object = Position of image Nature

| Atinfinity  (AtF | Pointsize;real; inverted
Beyond C Between F & C Dlmmlshed; real;

inverted

AtC  _AtCitself - Same size; real; inverted
Between F & C Beyond C Magnified; real; inverted
AtF At infinity Real
Between P & F Behind the mirror | Magnified; virtual; erect

With a convex mirror, the image is always formed behind the mirror within its focal length. The
image if diminished, virtual and erect.
The ratio of the size of the image to the size of the object is called linear magnification (m) and
m=v/u.

uv

Mirror formulae : 1=l+l or f=—
f u v u+v

v=f(1+m) and u= f(1 + %)

In spherical mirrors of large aperture, the marginal and paraxial rays do not come to the same
focus. This is known as spherical aberration.

A paraboloidal mirror has no spherical aberration. It is used in reflecting telescopes and in search
lights.




