Rectilinear Propagation of Light J

i. Definition and Explanation

What is Rectilinear Propagation of Light? Rectilinear propagation of light is the
principle that in a uniform, transparent medium, light travels in a straight line.

Explanation:-

Imagine turning on a flashlight in a dark, dusty room. You can see the beam of light
travelling in a perfectly straight path. This is the simplest demonstration of this
principle.

The word "rectilinear" comes from Latin: 'rectus' (straight) and 'linea' (line).

The term "uniform medium" means that the substance the light is travelling through
(like air, water, or glass) is the same throughout. If light passes from one medium to

another (e.g., from air to water), its path can bend, a phenomenon called refraction.
But within the air itself, it travels straight.

ii. Key Points and Important Terms

Ray of Light: The path taken by light is called a ray. It is represented in diagrams by a
straight line with an arrow showing the direction of travel.

Example: >
Beam of Light: A collection or bundle of light rays is called a beam.
Parallel Beam: All rays are parallel to each other (e.g., light from a distant star).

Convergent Beam: Rays come together to meet at a point (e.g., light focused by a
magnifying glass).

Divergent Beam: Rays spread out from a point source (e.g., light from a candle or a
light bulb).

Medium: The substance through which light travels (e.g., vacuum, air, water, glass).

Opaque Objects: Objects that do not allow any light to pass through them (e.g., a
wall, a book, a wooden plank). They form dark shadows.

Transparent Objects: Objects that allow light to pass through them completely (e.g.,
clear glass, clean water, air). You can see clearly through them.

Translucent Objects: Objects that allow some light to pass through them, but scatter
it in the process (e.g., frosted glass, butter paper, thin plastic). You cannot see clearly

through them.
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iii. Detailed Examples & Evidence

The principle of rectilinear propagation explains many everyday phenomena.
Example 1: Formation of Shadows

A shadow is an area where light from a light source is blocked by an opaque object.

How it works: Light travels in straight lines from the source. When an opaque object
is placed in its path, the light rays are blocked. The area behind the object where the
light cannot reach forms a shadow.

Types of Shadows:

Umbra: The darkest, central part of the shadow, where the light source is completely
blocked.

Penumbra: The fainter, outer part of the shadow, where the light source is only
partially blocked. A penumbra is formed when the light source is large (not a point
source).

Solution Scenario:

Question: Why does a small light source (like an LED) create a sharp, dark shadow
(mostly umbra), while a large light source (like a tube light) creates a fuzzy shadow
(with a large penumbra)?

Answer: With a small point source, the edges of the object block the light cleanly.
With a large source, some parts of the source can still shine light around the edges of
the object, creating a partially lit, fuzzy region (penumbra).

Example 2: The Pinhole Camera

A pinhole camera is a simple camera without a lens, just a tiny hole. It works entirely
on the principle of rectilinear propagation.

How it works:

It's a light-proof box with a tiny hole on one side and a translucent screen (like
tracing paper) on the opposite side.

Light rays from the top of an object (e.g., a candle flame) travel in a straight line
through the pinhole and strike the bottom of the screen.

Light rays from the bottom of the object travel in a straight line through the pinhole
and strike the top of the screen.

Result: A real and inverted (upside-down) image is formed on the screen. This proves

light travels in straight lines, as the rays cross over at the pinhole.
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Example 3: Eclipses
Eclipses are a perfect large-scale example of shadow formation in space.

Solar Eclipse: The Moon (opaque object) comes between the Sun (light source) and
the Earth. The Moon's shadow falls on the Earth, blocking our view of the Sun.

Lunar Eclipse: The Earth (opaque object) comes between the Sun (light source) and
the Moon. The Earth's shadow falls on the Moon, making it appear dark or reddish.
iii. Summary of Main Concepts

Core Principle: Light travels in straight lines in a uniform medium.

Evidence: This principle is proven by the formation of shadows, the working of a
pinhole camera, and the occurrence of solar and lunar eclipses.

Shadows: Formed when an opaque object blocks light. They can have a dark umbra
and a fainter penumbra.

Pinhole Camera: Uses a tiny hole to form a real, inverted image, demonstrating that
light rays travel straight.

Key Vocabulary: Ray, Beam, Opaque, Transparent, Translucent.




