A\ The velocity of light is the most important of all
‘ constants in nature.

The Magic of Light

The Big Question Meet EeeBee.Al

-James Clerk Maxwell

Imagine youre walking through a dense forest at
night, and suddenly, hundreds of tiny, glowing lights
dance around you. These are fireflies, using light to
communicate! Or think about how you can see your
reflection perfectly in a still pond. How do these
amazing things happen? What exactly is light, and
how does it allow us to see the world around us,
from the smallest firefly to the vast, moonlit sky?

Hello, young scientists! I'm EeeBee,
your curious companion on this
exciting journey through the world
of light. I love asking questions and
discovering new things. Together,
wrizm Well explore how light behaves, why
b=t shadows form, and how mirrors work.
et Get ready to illuminate your minds!

By the end of this chapter, you will be able to:
Recall: the different sources of light and classify objects as luminous or non-luminous.
Explain: the rectilinear propagation of light through simple experiments.
Construct: and explain the working of a pinhole camera and a periscope.

Analyze: the characteristics of images formed by plane mirrors, including lateral inversion.

Science Around You

Light and its sources Light is fundamental to our existence. From the sunlight that

: : ; ; powers all life on Earth through photosynthesis, to the artificial

Lighii: Trawrely in @ Sht.ralg,}; Gl lights that allow us to work and study after dark, light shapes

How Do We See Things? our daily lives. It's crucial for technologies like cameras, fiber

Shadow optics that carry internet signals, and even medical imaging.

Eclipse Understanding light helps us appreciate everything from a
rainbow’s colours to the design of energy-efficient LED lamps
that save electricity and protect our environment.

NCF Curricular Goals and Competencies

CG 9.1 - Identify key processes like digestion, respiration, circulation, and excretion.

CG 9.2 - Understand the structure and function of human organ systems involved in these processes.
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Why can I see my
face in a mirror

¢

* Sources of Light

* Rectilinear Propagation of Light

* Transparent, Translucent, and Opaque
Materials

* Shadow Formation

* Reflection of Light

Introduction

Light is a form of energy that enables us to see
the world around us. Without it, we would be
in complete darkness. But where does this light
come from? Some objects produce their own
light, while others become visible only when
light reflects off their surfaces. Understanding
where light originates is the first step in
exploring its behavior and uses. In this chapter,
we will study various sources of light, identifying
those that produce their own light and those
that reflect light from other sources. We will
also differentiate between natural and artificial
sources of light.

Sources of Light

Types of Sources of Light

Luminous Objects

but not in a wall? L

That's because mirrors‘
reflect light well, while walls
are rough and scatter light.

/’
2 % From History's Pages

7 ~—_—

The history of light spans from ancient to
modern times. Early Greek philosophers like
Empedocles and Aristotle debated whether
light was a particle or wave. In the 10th century,
Alhazen studied optics scientifically. During
the 17th century, Newton proposed a particle
theory, while Huygens supported the wave
theory. In the 19th century, experiments by
Young and Maxwell confirmed light's wave
nature. In the 20th century, Einstein’s work on
the photoelectric effect revealed light’s particle
behavior, leading to today’s wave-particle
duality understanding.

- J

Luminous objects are sources of light energy that emit light on their own. These objects are self-
illuminating and do not rely on external light sources to be seen. The light they produce can result from
different processes such as:

Chemical reactions - as seen in fireflies.

High temperatures - such as in the Sun or a burning candle.

Electrical energy - as in electric bulbs and LEDs.
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Luminous  objects  are
considered primary sources

of light.

Examples: The Sun, stars,

burning candles, electric v

bulbs, torches, fireflies, and

lightning.
Non-Luminous Objects Sun ( Candle
Non-luminous objects do not |

produce their own light. They
can only be seen when light
from a luminous source falls on them and is reflected into our eyes. These objects make up the majority
of what we see in our surroundings.

Fig. 11.1 Luminous Objects

-y

=
—

Planet (Earth) Moon Table & Chair Tree

Fig. 11.2 Non-Luminous Objects

Examples: The Moon, planets, chairs, tables, books, trees, and humans.
Classification Based on Origin

Natural Sources of Light

Sun Star Fireflies Natural sources of light are those that occur
; B naturally in the environment without human effort
or creation.

Examples: The Sun (primary natural source), Stars,
Lightning, Bioluminescent organisms (e.g., fireflies,
certain deep-sea creatures)

Fig. 11.3 Natural Sources of Light

Artificial Sources of Light

Artificial sources of light are human-made and have
evolved from ancient fire-based lighting to modern
electric lights.

Examples: Candles, oil lamps, incandescent bulbs,
fluorescent tubes, LED lamps, and torches.

Candle

Fig. 114 Artificial Light Sources



Key Difference Between Luminous and Non-Luminous Objects

The fundamental difference lies in their ability to generate light:

* Luminous Objects: Have internal mechanisms to convert other forms of energy—chemical, thermal,
or electrical—into light.

Example: The Sun generates light through nuclear fusion, where hydrogen atoms fuse to form
helium, releasing energy in the form of light.

+ A candle burns wax (chemical energy) to produce light and heat.

+ Electric bulbs use electrical energy to create light by heating a filament (in incandescent bulbs)
or exciting gases (in fluorescent bulbs and LEDs).

* Non-Luminous Objects: Do not have light-generating capability. They become visible through the
reflection of light from luminous sources.

Example: The Moon is non-luminous and reflects sunlight to appear bright at night.

+ Ared apple reflects red light and absorbs others, which is why it appears red to our eyes.
The color of a non-luminous object depends on the wavelengths of light it reflects.

Examples and Applications

1. The Sunand Planets: The Sunis aluminous object, a star that
produces its own light and heat through nuclear fusion. The
planets in our solar system, like Earth, Mars, and Jupiter, are
non-luminous. We see them because they reflect the Sun’s
light. This is why planets appear to “shine” in the night sky,
but they are not light sources themselves.

(Bioluminescence): Fireflies are fascinating |
luminous organisms. They produce
light through a chemical reaction
within their bodies, a process called
bioluminescence. This light is “cold
light” because very little heat is
produced. They use this light for
communication, especially for attracting mates.

2. Fireflies

3. Road Reflectors: Road reflectors and reflective
strips on clothing are non-luminous objects designed
to enhance visibility at night. They don't produce light but are engineered to
reflect light from vehicle headlights very efficiently back towards the driver,
making them appear bright and improving safety.

‘@ - Fig. 11.7 Road Reflectors

The light from the Sun takes approximately 8 minutes and 20 seconds to reach
Earth. This means that when you look at the Sun (never directly!), you are seeing it
as it was 8 minutes and 20 seconds ago!

Fig. 11.6 Firefly

Nuclear fusion is a process in which two light atomic nuclei combine
to form a heavier nucleus, releasing a large amount of energy. It
powers the sun and other stars.
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Common Misconceptions“.“.

x Misconception: The Moon produces its own light.

v" Correction: The Moon is a non-luminous object. It appears bright because it reflects sunlight. If
the Sun were to disappear, the Moon would become invisible.

x Misconception: All shiny objects are luminous.

v" Correction: Many shiny objects, like mirrors or polished metal, are non-luminous. They are shiny
because they are excellent reflectors of light, not because they produce light themselves.

B Science Around You ?

The distinction between luminous and non-luminous objects is crucial for designing effective lighting
systems. For instance, streetlights (luminous) are placed to illuminate roads and buildings (non-
luminous) at night, ensuring safety and visibility.

Identifying Luminous and Non-Luminous Objects

Objective: To classify various objects as luminous or non-
luminous.

e Materials:

A dark room, a torch, various objects (e.g., a book, a small .
toy, a piece of fruit, a small LED light, a glow stick, a mirror, ;

a glass of water). Fx( Water

¢ Procedure:

1. Gather all the objects in a well-lit room and observe
them.

Fig. 11.8 Materials Required

Move to a completely dark room.

3. Without turning on the torch, observe each object. Note down which objects, if any, you can
see.

4. Now, turn on the torch and shine its light on each object, one by one. Observe which objects
become visible only when the torchlight falls on them.

5. For objects that emit their own light (like the LED light or glow stick), observe if they are
visible even without the torch.

Observation: You will notice that objects like the book, toy, fruit, mirror, and glass of water are not
visible in complete darkness. They become visible only when the torchlight illuminates them. The
LED light or glow stick, however, will be visible even in complete darkness because they produce
their own light. )




Knowledge Checkpoint

Multiple Choice Questions:

1. Which of the following is a luminous object?

o0

= . g

é a) Moon | | b)Mirror | | c)Firefly | | d)Book
28 2. The primary natural source of light on Earth is:

= a) Lightning | | Db)Stars | ] ¢ Sun | | d)Fire

3. Objects that do not emit their own light but become visible by reflecting light are called:

OO 0O O

o0

£

2 a) Luminous objects | | b) Transparent objects
33 ¢) Non-luminous objects | | d) Translucent objects
[=}

o)

Short Answer Question:

4. Explain why the Moon is considered a non-luminous object, even though it appears bright in
the night sky.

5. Give two examples of artificial luminous objects and explain how they produce light.

Applying

Long Answer Question:

6. Differentiate between natural and artificial sources of light. Provide at least two examples for
each category and discuss their significance in daily life.
J

Analyzing

Rectilinear Propagation of Light

Have you ever watched sunlight pouring through a window and forming a sharp beam, especially when
there’s dust in the air? Or noticed how a torch beam follows a straight path in the dark? These everyday
observations are not just coincidences—they are a result of a fundamental property of light: it travels
in straight lines. This property, called the rectilinear propagation of light, explains several phenomena
around us, including the formation of shadows and the working of a pinhole camera. In this chapter, we
will explore how light behaves when it moves through a uniform medium and what this behavior tells
us about the world around us.

Light Travels in Straight Lines

Rectilinear propagation of light refers to the property of light to travel in straight lines when it moves
through a homogeneous (uniform) medium.

I‘J I

Fig. 11.9 Light Travels in Straight Lines
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Light rays can be represented by straight lines with arrows to show the direction of propagation. This
concept is essential for understanding how light interacts with different objects and forms clear, defined
patterns such as shadows.

Narrow opening Laser Light

Examples:

* Alaser beam forming a straight line

* Light rays passing through a narrow opening (like a keyhole)
e Formation of sharp-edged shadows

Pinhole Camera

Fig. 1110
A pinhole camera is a simple optical device that forms an image
without the use of lenses. It operates on the principle of rectilinear propagation of light — the property
that light travels in straight lines.

e Light rays from different points of an object pass through a tiny
hole (the pinhole) and project onto the opposite side inside the
camera.

* The pinhole restricts the rays entering, allowing only narrow
bundles of light from each point to reach the screen, forming a
visible image.

Example:

A shoebox with a small pinhole on one end and a translucent screen

(e.g., tracing paper) on the opposite side acts as a simple pinhole
camera.

it RS

* When pointed at a bright object like a candle or tree, an inverted Fig. 11.11 Pinhole Camera
image appears on the screen.

Formation in a Pinhole Camera

Screen
Subject

Light rays

s

Hole in the box

Upside down image

Fig. 11.12 Formation in a Pinhole Camera

=)



The image formed by a pinhole camera has the following characteristics:

Property Description

Real Can be captured or seen on a screen inside the camera.
Inverted Both vertically (upside-down) and laterally (left-right).
Diminished Usually smaller than the actual object, especially at a distance.
Dim Since only a small amount of light enters through the pinhole.

Examples: Watching a candle’s flame or a tree’s image form upside down inside a homemade pinhole
camera.

* Solar eclipse viewing using a pinhole projection on paper.

How Light Behaves in a Uniform Medium

Light moves in a straight path in any uniform material like air, water, or glass. This path is unaffected
unless the medium changes (as in refraction). We often visualize light as small particles (photons)

traveling at high speeds along straight lines. Dust, smoke, or fog in the environment makes these paths
visible by scattering the light slightly.

Real-World Examples and Applications

Situation Explanation of Rectilinear Propagation

1. Sunbeams Through Clouds |Known as crepuscular rays, these beams look like they radiate from one point
but are actually parallel rays of sunlight scattered by water droplets or dust.

2. Laser Pointers Alaser pointer emits a narrow, straight beam of light. In dusty or smoky air,
the beam appears as a clear, straight line.

3. Shadow Puppetry Uses opaque puppets placed between a light source and a screen; their shad-
ows move as the puppets do, due to light traveling in straight lines.

4. Solar Eclipses The Moon blocks sunlight and casts a sharp shadow on Earth, beautifully
demonstrating how light moves in straight lines.

The rectilinear propagation of light is a foundational concept that helps explain everyday visual
phenomena. Whether it’s the sharpness of a shadow or the clarity of a laser beam, this principle governs
how light interacts with objects in its path. Understanding this property also lays the groundwork for
exploring more complex topics like reflection, refraction, and image formation in optics.

The speed of light in a vacuum is approximately 299,792,458 meters per second (about 300,000
kilometers per second). This is the fastest speed anything can travel in the universe! It takes light
from the Sun about 8 minutes and 20 seconds to reach Earth, traveling in a straight line. Also, the
human eye itself acts somewhat like a pinhole camera when the pupil is very small in bright light. This
small aperture helps increase the depth of field, meaning more things are in focus at once.

Photons: are tiny packets of light energy that help light travel. They
have no mass and always move very fast.
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Common Misconceptions“.“.

x Misconception: Light travels in curves or bends around objects naturally.

v Correction: In a uniform medium, light travels strictly in straight lines. Bending of light occurs
only under specific conditions, such as when it passes from one medium to another (refraction)
or when it interacts with gravity (though this is a higher-level concept). For everyday phenomena,
assume straight-line travel.

x Misconception: Shadows are “darkness” that comes from the object.

v" Correction: A shadow is simply an area where light from a source is blocked by an opaque object.
It is the absence of light, not something emitted by the object itself.

This principle is fundamental to how our eyes perceive depth and distance. It's also used in surveying,
where laser levels ensure straight lines for construction. In photography, the straight path of light
through a lens forms an image on the camera sensor. The fundamental principle of light passing
through an aperture to form an image is derived from the pinhole camera. This understanding is
crucial for photography, cinematography, and even understanding vision.

- J

L Activity = A

Building and Using a Pinhole Camera

Objective: To construct a simple pinhole camera and
observe its image formation.

Materials: Two cardboard boxes (one slightly smaller
than the other, so it can slide inside), black paper,
tracing paper, scissors, tape, a pin or needle.

Black Ppaer

Tracing

Procedure: paper

1. Paint or line both boxes black inside.

2. Make a tiny pinhole at the center of one end of the
larger box.

3. Cut a 5x5 cm window in the smaller box, cover it
with tracing paper for a screen.

Scissors

4. Slide the smaller box (screen end first) into the

larger box.

5. Observation: In a dim room, point the pinhole at ol L Wlatie el WNeg e

a bright object and view the image on the tracing
paper. Adjust the smaller box for clarity.

Questions:

* What do you notice about the orientation of the image compared to the object?
* How does the brightness of the image compare to the actual object?
* What happens if you try to make the pinhole larger?

- J
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15 +_:

t_ Knowledge Checkpoint

Multiple Choice Questions:

1. Which phenomenon directly demonstrates that light travels in a straight line?
a) Reflection | | b)Refraction
c) Shadow formation | | d)Dispersion

2. The image formed by a pinhole camera is:

Remembering

a) Erect and virtual | | b)Inverted and virtual
c) Erect and real | | d)Inverted and real

3. If you try to see a candle flame through a bent pipe, you cannot see it. This is because:

OO0 Oo OO

Short Answer Question:

%D a) Light bends around corners. | | b)Lightis absorbed by the pipe.
% c) Light travels in a straight line. | | d) The pipe is opaque.

9

=}

o)

4. Explain how the pinhole camera demonstrates that light travels in straight lines.

5. Whatis the main difference between the image formed by a plane mirror and a pinhole camera
regarding inversion?

Long Answer Question:

Analyzing

6. Describe the construction of a simple sliding pinhole camera Explain how adjusting the
distance between the pinhole and the screen affects the image. )

Transparent, Translucent, and Opaque Materials

Why can we see clearly through a glass window but not through a brick wall? Why do bathroom windows
let light in but blur everything behind them? The way a material interacts with light determines whether
we can see through it or not. Some materials let light pass through clearly, some scatter the light,
and some block it completely. This classification of materials—transparent, translucent, and opaque—
is based on how much light they allow to pass through. Understanding this concept is important in
designing homes, creating optical devices, and even in art and engineering.

Light-Material Interaction
When light strikes a material, three things can happen:

e It can pass through (transmission),
e It can be scattered (diffusion),

* It can be blocked (absorption or reflection).
The degree of light transmission determines whether a material is transparent, translucent, or opaque.

Diffusion is the movement of particles from a place of high
concentration to a place of low concentration. It happens in gases,
liquids, and sometimes solids.

=)
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Classification of Materials Based on Light Transmission

Material Definition Examples How Light Behaves
Type
Transparent | Materials that allow almost all light to pass | Clear glass, pure water, air, | Light travels through
through them without scattering. Objects acrylic sheets in a straight path.

behind them appear clear and distinct.

Translucent Materials that allow some light to pass Frosted glass, tracing Light is scattered in
through but scatter it, making objects paper, butter paper, thin | different directions.

appear blurry or diffused. plastic

Opaque Materials that do not allow any light to pass | Wood, metal, brick, stone, Light is blocked—
through. Light is either absorbed or cardboard none passes through.
reflected by the surface.

Transparent Materials:

These materials have a regular and uniform structure that allows light to pass through almost unchanged.
The atoms re-emit absorbed light quickly, so the light exits in the same direction and with minimal
distortion. That's why we can see clearly through materials like clean glass or still water.

Glass

|
h/ i\“’<} e !’/f ) )
“ }; ‘\\B\u_cl(_e_t_/ﬁ//\(ﬂg\ s

Water \ <

Fig. 11.14 Transparent Materials

Translucent Materials:

The structure of these materials contains irregularities or particles that scatter light in multiple
directions. While some light passes through, it gets diffused, making images blurry. Frosted glass and
tracing paper are great examples—they allow light in but prevent clear visibility.

Plastics Tracing paper Thin Fabrics

Fig. 11.15 Translucent Materials

Opaque Materials:

Opaque substances have dense or complex internal structures that either absorb light (converting it to
heat) or reflect it. They block light completely, creating clear and defined shadows. Wood, brick, and
metal are common opaque materials we use daily.



F o o
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o Q (o]
Wood Metal sheet Coloured plastic

Fig. 11.16 Opaque Materials

Examples and Real-Life Applications

Application Material Type Purpose/Function
Windows and Eyeglasses Transparent To allow full light and clear vision through—essential
for sunlight and visual clarity
Bathroom Glass and Lampshades Translucent To diffuse light and provide privacy or soft ambient
lighting
Walls and Doors Opaque To block light and vision, ensuring security, insulation,

and privacy

Tracing Paper (Art & Architecture) Translucent Allows viewing and copying of underlying images
without full clarity

Solar Panels Opaque (Special) | Designed to absorb sunlight effectively for energy
conversion, not to transmit or reflect light

The interaction of light with materials helps us group them into transparent, translucent, and opaque.
Each category plays a vital role in our daily lives, from how we design homes to how we produce clean
energy. Recognizing these properties allows us to use materials wisely—whether for visibility, decoration,
protection, or innovation.

L
Diamonds sparkle not just because they're transparent, but due to their unique crystal structure. This

structure allows light to pass through with minimal scattering, and when cut precisely, diamonds
reflect light internally multiple times—creating the dazzling brilliance we admire!

\!

Common Misconceptions“..

x  Misconception: All clear materials are transparent.

v' Correction: “Clear” may refer to the absence of color, but not all clear-looking materials transmit
light perfectly. Some may still scatter light slightly, making them translucent rather than truly
transparent.

x Misconception: Opaque objects are always dark in color.

v Correction: The color of an object depends on which wavelengths of light it reflects, not its
transparency. A white wall is opaque but reflects most light. A black cloth is also opaque but
absorbs most light. Both do not allow light to pass through.
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* Food packaging often uses transparent plastics so consumers can see the contents.
» Office partitions may use translucent glass for privacy while letting light in.
* Blackout curtains in bedrooms use opaque fabric to block out unwanted sunlight for better sleep.

Understanding light-transmitting properties is crucial in industries like architecture, fashion,
\packaging, and interior design. )

 Activiy ~ \

Light Transmission Test

Objective: To classify different materials based on their

interaction with light. Tracing
paper

e Materials:

A torch (flashlight), Clear plastic sheet, Tracing paper, |
Cardboard, Thin piece of fabric, Metal spoon, Glass of
water, Wooden block

* Procedure:
1. Go to a dimly lit room and switch on the torch.

2. Hold each material one at a time in front of the

torch beam.

3. Observe how much light passes through the
material and whether the torch bulb is clearly Fig. 11.17 Materials Required
visible through it.

4. Fill the observation table below as you go.

¢ Observation Table

Material Light Passed Through Clarity of View Classification
Clear plastic sheet Yes Clear Transparent
Tracing paper Partially Blurry Translucent
Cardboard No None Opaque
Thin fabric Partially Blurry Translucent
Metal spoon No None Opaque
Glass of water Yes Clear Transparent
Wooden block No None Opaque
- J
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Knowledge Checkpoint A * [t Homework

jéj Multiple Choice Questions:

% 1. Which type of material allows light to pass through it completely, enabling clear vision?

&% a) Opaque | | b)Translucent | | c)Transparent [ | d)Reflective []

2. Frosted glass is an example of a:

w a) Luminous material | | b)Transparent material []

'T% c) Opaque material | | d)Translucent material []

g 3. When light strikes an opaque object, what primarily happens to the light?

5 a) It passes through completely. | | b)Itisscattered and diffused. []
c) It is either absorbed or reflected. | | d)Itisbent and focused. []

Short Answer Question:

4. Why can you see clearly through a window pane but not through a wooden door?

Applying

5. Give an example of a translucent material and explain its use based on its light-transmitting
property.
Long Answer Question:

Analyzing

6. Describe the differences between transparent, translucent, and opaque materials in terms of
how they interact with light. Provide a real-world example for each type of material. )

Shadow Formation

Have you ever watched your shadow stretch on the ground during sunset or tried to make shadow

puppets on a wall? Shadows are familiar, yet scientifically rich phenomena. They are not objects, but

rather regions where light is blocked. The formation and behavior of shadows provide direct evidence

that light travels in straight lines. This section explores how and why shadows form, and what factors
bhdy

affect their shape, size, and clarity.
)‘Q"m\\ — //&
Y \

Conditions for Shadow Formation

Rays of light

Shadow

Fig. 11.18 Conditions for Shadow
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A shadow is created when an opaque object blocks light from a source, casting a dark area on a surface
behind it.

Necessary Components for shadow formation Role
Light Source Provides light (e.g., Sun, torch, bulb).
Opaque Object Blocks the path of light (e.g., person, tree, wall).
Screen or Surface Receives the shadow (e.g., ground, wall, screen).
Example:

e A person casting a shadow under the Sun.
* Ahand blocking torchlight to form a shadow on the wall.
Characteristics of Shadows

Property Description
Darkness Shadows are always dark because light is blocked. Object color does not matter.
Shape Shadow shape resembles the object’s outline and angle of light source.
Size Closer object to light = larger shadow; closer to screen = smaller shadow.
Sharpness Sharper shadows come from small light sources (point sources).
Example

* A tree shadow is long in the morning, short at |
noon, and long again in the evening. P O/

Shadows form because light travels in straight lines

and cannot bend around opaque objects. Hence, a | A ” s

dark region is cast on the opposite side — this is the Afternoon
shadow.

Factors Affecting Shadows

Nature of the Object

* Opaque: Forms clear shadows (e.g., metal, wood). ; - -

e Translucent: Forms faint, blurred shadows (e.g., Morning Evening

frosted glass). . .
. Fig. 11.19 Factors Affecting Shadows
* Transparent: Usually no shadow (e.g., air, clear

glass).
Size of the Light Source

Type Effect on Shadow
Point Source Produces a sharp, dark shadow called the umbra.
Extended Source Produces both a dark umbra and a lighter penumbra (partial shadow).

Umbra is the darkest part of a shadow where all light is blocked.
Penumbra is the lighter part of a shadow where only some light is

blocked.



Relative Positions light source and object 50U
g

* When the object is close to the light source, the shadow eob.seac\osew

formed is very big and blurry. MO

et 15 close & =y @ |.z.

* When the object is close to the screen (wall), the shadow

becomes smaller and sharper.
*  When the light source itself is moved closer to the object, the gt SO =

shadow again appears bigger. et 40 i
Examples and Applications Move® Big

g . ” @ .shadow

Application Explanation

Day-Night Cycle | The Sun’s angle throughout the day changes shad-
ow length and direction. Morning and evening =

. sou
long shadows; noon = short shadows. Move Hght Big

q . =. - shadow
Eclipses A solar eclipse occurs when the Moon casts a iy — o .

shadow on Earth; a lunar eclipse occurs when
Earth casts a shadow on the Moon.

Shadow Puppetry | Ancient storytelling using cutouts between light
and screen to produce artistic shadow move-
ments.

Fig. 11.20 Relative Positions light
source and object

Sundials Time-keeping devices using the shadow of a
pointer (gnomon) to indicate time based on the
Sun’s position.

Architectural Design Designers study shadow behavior to create shade, visual contrast, and regulate
building temperature and daylight exposure.

Did you know? During a total solar eclipse, people standing in the Moon’s umbra see complete
darkness in daytime, while those in the penumbra see a partial eclipse.

Common Misconceptions“.“.

x Misconception: “Transparent objects cast no shadows at all”

v' Correction: Transparent objects may form very faint shadows due to minimal light bending.
x Misconception: “Shadow color depends on the object’s color”

v Correction: A shadow is always dark because light is blocked, not because of object color.

x  Misconception: “Larger objects always make bigger shadows.”

v" Correction: Shadow size also depends on the distance from light and the screen.

p_Science Around You

From streetlights at night casting long shadows to modern buildings designed to manipulate shadow
for cooling or lighting, shadows are all around us — shaping our environment, helping us tell time, and

creating art forms like shadow puppetry.
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Exploring Shadow Characteristics

Objective: To investigate how the size and sharpness of
a shadow change with the relative positions of the light
source, object, and screen.

Materials: A torch (light source), an opaque object (e.g., a
small ball or a hand), a white wall (screen).

e Procedure:

1. Go to a dark room. Turn on the torch and point it
towards the wall.

2. Hold the opaque object (e.g., a ball) between the

torch and the wall. Observe the shadow formed on
the wall.

3. Varying Object-to-Source Distance: Keep wall and torch fixed; move the ball nearer to the
torch or nearer to the wall and observe shadow changes.

4. Varying Object-to-Screen Distance: Keep torch and ball fixed; change the wall’s distance and
observe.

5. Varying Angle of Light: Keep object and wall fixed; move the torch around (above, side, below)
and see how the shadow’s shape and length change.

* Observation: You will notice that moving the object closer to the torch makes the shadow larger.
Moving the object closer to the wall makes the shadow smaller and sharper. Changing the angle
of the torch changes the shadow’s length and orientation.

Fig. 11.21 Materials Required
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Multiple Choice Questions:
1. Which of the following is NOT required for a shadow to form?
a) A light source | | b)An opaque object

c) A transparent screen | | d)Asurface (screen)

Remembering

2. If you move an opaque object closer to the light source, its shadow will generally become:
a) Smaller | | b)Larger | | c)Sharper | | d)Fainter
3. The color of a shadow is:

a) The same as the object’s color | | b)Always black or grey

Understanding

OO0 O g

c) Dependent on the light source’s color | | d) Dependent on the screen’s color
Short Answer Question:

4. Why does changing the color of an opaque object not change the color of its shadow?
5. Explain the difference between umbra and penumbra in a shadow.

Applying

Long Answer Question:

6. Describe how the position of a light source relative to an object affects the size and shape of
the shadow formed. Use an example to illustrate your explanation. )
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Reflection of Light

A. Concept Introduction Have you ever looked into a still pond and seen your own face looking back at
you? Or perhaps you've used a mirror to check your appearance before heading out. These everyday
experiences are not merely coincidences — they are vivid examples of a fundamental phenomenon in
optics: the reflection of light. This process not only helps us see the world around us but also plays a key
role in the function of optical instruments such as mirrors, periscopes, and kaleidoscopes.

Reflection is what enables us to see objects that do not emit their own light. Most of the objects we
see are visible because they reflect light into
our eyes. In this concept, we will explore
how light reflects, the laws governing its
behavior, and how different devices utilize
the principles of reflection to produce
unique effects. \\/ $
Fig. 11.22 reflection of Light

What is Reflection of Light?

Reflection is the bouncing back of light
rays when they strike a surface. When light
encounters a boundary such as a mirror, it
does not always pass through — it can be
reflected back into the same medium.

Reflection of light is the phenomenon in
which light rays, on striking a surface, change direction and bounce back into the same medium.

» Daily Life Examples: Your reflection in a mirror, a calm pool of water showing the sky, or your face
appearing in a polished metal spoon.

Types of Reflection

Reflection depends on the nature of the surface:

* Regular Reflection: Occurs on smooth, polished surfaces (like mirrors). All incident light rays reflect
in the same direction, forming a clear image.

* Diffuse or Irregular Reflection: Occurs on rough or uneven surfaces. The reflected rays scatter in
different directions, so no image is formed, but objects become visible.

Reflected rays Reflected rays
(parallel)

Incident rays (not parallel)

Incident rays

(p aral lel) (p aralle 1)

(Smooth surface) (Rough surface)

Regular reflection Irregular reflection

Fig. 11.23 Regular Reflection and Irregular Reflection

Scatter is when light rays bounce off tiny particles in different
directions. It makes the sky look blue during the day.



Comparison Table:

Feature Regular Reflection Diffused Reflection
Surface Type Smooth and polished Rough and uneven
Direction of Reflection Parallel Scattered in all directions

Image Formation

Clear image

No clear image

Plane Mirrors

Definition: A plane mirror is a flat, smooth surface that reflects light to form images. These mirrors are
made by coating one side of a glass sheet with a reflective metal like silver or aluminum.

Incident Ray
; Reflected Ray
A -
eI)t Ray . -
Object Images

Ca

S
e!
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Fig. 11.24 Plane Mirrors

Example: Bathroom mirrors, vehicle side mirrors, dressing table mirrors.
* Key Points:

+ Reflect light uniformly.

+ Used in various optical devices.

Image Formation in Plane Mirrors: When an object is placed in front of a plane mirror, light rays from
the object hit the mirror and are reflected. The reflected rays appear to come from behind the mirror.

* Characteristics of Image Formed:

1
2
3.
4

5.

Virtual - cannot be caught on a screen.

Erect — same upright orientation.

Same Size - equal in dimension to the object.

Same Distance - appears equally far behind the mirror.

Laterally Inverted - left and right sides appear reversed.

Common Misconception: Believing that a virtual image isn't real. In reality, it is a perceived image, visible
to our eyes but not projectable on a screen.

The Law of Reflection

Reflection follows a consistent rule known as the Law of Reflection, which states:

244




* Angle of Incidence = Angle of
Reflection

* The incident ray, reflected ray, and
the normal all lie in the same plane.

In a plane mirror, the reflected rays
remain parallel if the incident rays are
parallel. This is regular reflection and
is responsible for forming clear images.
The materials used in mirrors (glass
with reflective coatings) ensure both
smoothness and reflectivity.

Lateral Inversion

An important phenomenon in plane
mirror reflection is lateral inversion,
where the left and right sides of an
object appear swapped in its mirror
image.

Example: The word “AMBULANCE”
is written in reverse on emergency
vehicles so that drivers can read it
correctly in their rear-view mirrors.

Applications

Reflection of light is not just limited to
home mirrors — it forms the working
principle behind many practical and
scientific instruments. Two of the most

MIRROR

Fig. 11.26 Periscope
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Left hand
of images
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Fig. 11.25 Lateral Inversion

engaging and visually impactful applications
of plane mirrors are the periscope and the
kaleidoscope.

Periscope — Reflection for Indirect Viewing

Definition and Working: A periscope is an
optical instrument that allows one to see objects
not in their direct line of sight. It works using
two plane mirrors placed at 45-degree angles
within a tube. Light reflects from the top mirror
to the bottom mirror and then to the observer’s
eyes.

¢ Used In: Submarines, battle tanks, bunkers.

* Scientific Basis: Two successive reflections of
light.

* Image Formed: Virtual, erect, and same size.

* Key Note: Periscopes use plane mirrors

because they provide clear and undistorted
reflections of the surroundings.



Kaleidoscope — Art from Multi- Eyepiece
ple Reflections Cardboardtube
Definition and  Working: A
kaleidoscope is an optical device
or toy that creates fascinating
symmetrical patterns. It uses two
or more plane mirrors arranged at
angles (usually in a triangular prism
shape) to reflect small colored
objects multiple times.

Mirrors

e Used In: Toys, design
inspiration, pattern generation.

e Scientific Principle: Multiple
reflections of light.

e Effect of Mirror Angle: The
number of images formed
depends on the angle between mirrors. A 60° angle can create five reflections.

Fig. 11.27 Kaleidoscope

* Key Note: The beautiful patterns are not present in the objects themselves — they are created due to
the repeated reflections from plane mirrors.
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The earliest known mirrors were polished pieces of obsidian (volcanic glass) from around 6000 BC in
Anatolia (modern-day Turkey). Ancient Egyptians used polished copper, and later, polished bronze.

Common Misconceptionsﬂ.“.

x  Misconception: Mirrors flip your image upside down.

v" Correction: No, plane mirrors only reverse left and right, not top and bottom. This is called lateral
inversion.

x  Misconception: Mirrors flip your image upside down.

v" Correction: Virtual images are very much real to our eyes. They cannot be projected on a screen
but can be seen clearly in a mirror.

Science Around You ) ~

Have you ever wondered why you can see yourself in a bathroom mirror but not in a wall? Or how
a submarine captain sees enemy ships without surfacing? Or why a kaleidoscope creates endless
beautiful patterns with just a few tiny beads? The secret lies in how light behaves when it hits smooth
surfaces. From reading reversed “AMBULANCE” text on an approaching emergency van to watching
security mirrors in stores, the reflection of light plays a vital role in our daily life. Whether it's checking
your outfit in a mirror, using a car’s side mirror to change lanes, or playing with a kaleidoscope, you're
\constantly experiencing the amazing science of reflection in action!

J




Mirror Investigators: Discovering the Secrets of
Reflected Images

Objective: To observe and verify the characteristics
of an image formed by a plane mirror.

e Materials:

A plane mirror with a stand
A small object (like a pen or toy)

Ruler or measuring tape

Cardboard screen sl Ruler
A paper with a bold letter (‘P, ‘R, or your Fig. 11.28 Materials Required

name) written on it

A notebook for observations

¢ Procedure:
1.
2.

Setting the Mirror: Place the mirror vertically on a table or flat surface using a stand.

Erect and Same Size: Place the pen vertically in front of the mirror. Observe its reflection. Is
the image standing upright? Is it the same height?

Virtual Image Check: Try placing a cardboard screen behind the mirror where the image
appears to be. You won't see the image on the screen—this proves the image is virtual. Now
try placing the screen in front of the mirror—it still won’t show the image, reinforcing the non-
projectable nature of the reflection.

Same Distance Principle: Use the ruler to measure the distance from the object to the mirror.
Estimate how far behind the mirror the image appears. Change the distance and observe how
the image follows the same pattern.

Lateral Inversion: Hold up a paper with the letter ‘P’ or your name and observe how it appears
in the mirror. Notice how ‘P’ becomes reversed—this is lateral inversion.

Observation Table

Feature Observed | Observation Result

Image Type Virtual - cannot be obtained on screen
Orientation Erect (upright)

Size of the Image | Same as the object

Distance of the Equal distance behind the mirror as object front
Image

Lateral Inversion | Left and right reversed

Conclusion: This hands-on activity confirms that images formed by plane mirrors are virtual,
erect, same in size, same in distance, and laterally inverted. It demonstrates the Law of Reflection
\_ and explains why we see ourselves in mirrors the way we do. Y,
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Remembering

Understanding

Applying

Analyzing

Knowledge Checkpoint

Multiple Choice Questions:
1. The bouncing back of light when it strikes a surface is called:
a) Refraction | | b)Dispersion | | c)Reflection | | d)Absorption []

2. The phenomenon where the left side of an object appears as the right side in its mirror image
is called:

a) Vertical inversion | | b)Lateral inversion []

c) Optical illusion | | d)Image reversal []
3. Which of the following is a characteristic of an image formed by a plane mirror?

a) Real and inverted | | b)Virtual and inverted []

c¢) Real and erect | | d)Virtual and erect []

Short Answer Question:
4. What is the main difference between a real image and a virtual image?

5. If you stand 2 meters in front of a plane mirror, how far away does your image appear to be
from you?

Long Answer Question:

6. Describe the characteristics of an image formed by a plane mirror. Explain what lateral
inversion means with a suitable example. )
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SUMIMARY

The Magic of Light - Extended Summary

Light is one of the most important forms of energy
that surrounds us. It allows us to see things, helps
plants grow, and plays a vital role in various natural
and artificial processes. The topic “The Magic of Light”
unravels the wonders of light and its many fascinating
properties through five key concepts: sources of
light, rectilinear propagation, material transparency,
shadows, and reflection. Let’s explore how all of these
are beautifully interconnected.

1. Sources of Light

To understand light, we must first know where it
comes from. Objects that emit their own light are
called luminous sources. These include the Sun,
electric bulbs, candles, and fireflies. They are natural
or artificial sources of light. Without such sources, we
wouldn’t be able to see anything, because vision is only
possible when light enters our eyes.

2. Rectilinear Propagation of Light

One of the most important properties of light is that
it travels in a straight line. This is known as rectilinear
propagation. You can easily observe this property by
looking at light passing through holes in a dark room or
cracks in curtains. Because light does not bend around
obstacles, we see well-defined shadows, and the rays
appear straight.

3. Transparent, Translucent, and Opaque Materials
When light hits an object, how it behaves depends on
the nature of the material. Materials can be classified
based on how much light they allow to pass through
them:

e Transparent materials (like clear glass, clean air,
and water) allow light to pass through completely.
We can see clearly through them.

Produced By
EeeBee & Friends

e Translucent materials (like butter paper, frosted
glass, or thin fabric) allow some light to pass
through, but not enough to see clearly.

e Opaque materials (like wood, metal, or stone) do
not allow light to pass through at all, and thus, they
block light entirely.

4. Shadow Formation

A shadow is a dark shape or outline that appears when
an opaque object blocks light from reaching a surface.
Shadows can only be formed when three things are
present: a light source, an opaque object, and a surface
(like a wall or floor). The shape of the shadow depends
on the shape of the object, while the size of the shadow
depends on the distance between the object and the
light source.

5. Reflection of Light

When light strikes a smooth and shiny surface, it
bounces back into the same medium. This is called
reflection. The most common example of reflection
is a mirror. A plane mirror, which is flat and smooth,
reflects light in a predictable manner based on the
Laws of Reflection:

e The angle of incidence is equal to the angle of
reflection.
e The incident ray, the reflected ray, and the normal
all lie in the same plane.
This principle of reflectionis not only fun but also useful.
Periscopes use two plane mirrors placed at 45-degree
angles to allow people to see over tall objects or
around corners, such as in submarines. Kaleidoscopes,
on the other hand, use three plane mirrors arranged
in a triangular shape to reflect multiple images of
small colorful objects like beads, forming beautiful,
symmetrical patterns. This is a playful application of
multiple reflections.
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Multiple Choice Questions
1. Which of the following is a luminous object?

(a) Moon (b) Sun

(c) Mirror (d) Book
Answer: (b) Sun

Explanation: Luminous objects produce their
own light (Sun, torch, bulb). Non-luminous
objects (Moon, book) are visible only by
reflecting light from luminous objects.

. Which property of light explains why we
cannot see around a corner?

(2) Reflection

(b) Rectilinear propagation
(c) Refraction (d) Shadow formation
Answer: (b) Rectilinear propagation

Explanation: Light travels in a straight line
(rectilinear propagation). Since it cannot bend
around corners on its own, we cannot see
objects behind them without a mirror.

. Which material is translucent?

(a) Clear glass (b) Wood

(c) Butter paper (d) Steel plate

Answer: (c) Butter paper
Explanation: Transparent materials (clear glass)
allow full light, opaque (wood, steel) block light,

while translucent (butter paper) allow partial
light, making objects look blurred.

Short Answer Questions

4, What is the difference between luminous and

non-luminous objects? Give one example of
each.

Answer: Luminous objects: Emit their own
light. Example: Sun, candle, torch.

Non-luminous objects: Do not produce light;
they are visible only when light falls on them.
Example: Moon, chair, tree.

-~
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d Questions

5. How are shadows formed?

Answer: Shadows form when an opaque object
blocks light coming from a source. The dark
region behind the object is called the shadow.
Example: A person standing in sunlight casts a
shadow on the ground.

Give one example each of transparent,
translucent, and opaque materials.

Answer: Transparent: Clear glass (light passes
completely).

Translucent: Oiled paper (light passes partly).
Opaque: Wood (no light passes).

These properties determine whether we can
see objects clearly through a material.

Long Answer Questions

6. Describe how shadows change with the

position of the light source. Give examples.
Answer:

When the light source is close to the object,
the shadow appears large and blurred.
Example: A torch held near a hand makes a
big shadow on the wall.

When the light source is far, the shadow is
smaller and clearer.

Example: The Sun creates sharp shadows of
trees at noon.

The direction of shadow depends on the
light source. In the morning and evening,
the Sun is low, so shadows are long. At noon,
the Sun is overhead, so shadows are short.

Conclusion: The size and clarity of shadows
depend on the distance and angle of the
light source, which explains many daily life
observations.
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Gap Analyzer™
Complete Chapter Test

A. Choose the correct answer.

1. Which of the following is a non-luminous object?

(@ Sun | | (b) Electric bulb []
(c) Moon || (d)Firefly []
2. The property of light that causes an inverted image in a pinhole camera is:
(@) Reflection | | (b) Refraction []
(c) Rectilinear propagation | | (d) Dispersion []
3. A material that allows some light to pass through but scatters it, making objects appear blurry, is
called:
(@@ Transparent || (b)) Opaque
(c) Translucent [ | (d) Reflective

4. For a shadow to form, which of the following is NOT required?

(@ Asource of light (b) A transparent object

0]

(c) An opaque object (d) Ascreen
5. Images formed by a plane mirror are always:
(@ Real and inverted (b) Virtual and inverted

(d) Virtual and erect

OO0 OO OO

0]

(c) Real and erect
B. Fill in the blanks.
Objects that produce their own light are called

1

2. The property that light travels in a straight line isknownas ________
8,
4
5

materials block all light from passing through them.

. A dark outline formed when an opaque object blocks light is a

. The bouncing back of light when it strikes a surface is called

C. Write True or False.

A shadow is formed on the same side as the light source.

. You can see clearly through a translucent material.

1
2
3. The image formed by a plane mirror is laterally inverted.
4. A kaleidoscope works on the principle of single reflection.

5. Airis an example of a transparent material. _____ __ _
D. Define the following terms.
1. Luminous object 2. Rectilinear propagation of light

3. Transparent material 4. Shadow

5. Reflection of light
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E. Match the columns.

Column A Column B
1 Plane mirror image (@  Seesaround corners
2. Pinhole camera (b)  Produces intricate patterns
3. Periscope (c)  Bouncing back of light
4. Kaleidoscope (d) Inverted image, straight light paths
5. Reflection (e)  Virtual, erect, same size, laterally inverted

F. Assertion and Reason

Directions: In the following questions, a statement of assertion (A) is followed by a statement of
reason (R). Mark the correct choice as:

(@) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is NOT the correct explanation of A.
©

(d) Ais false but Ris true.

(e) Both A and R are false.

1. Assertion (A): The image formed by a pinhole camera is inverted.

A is true but R is false.

€

Reason (R): Light travels in straight lines and crosses over at the pinhole.
2. Assertion (A): The moon is a luminous object.

Reason (R): The moon reflects the light of the sun.
3. Assertion (A): A periscope uses two plane mirrors.

Reason (R): It works on the principle of multiple reflections to see objects not in direct line of
sight.

G. Give reasons for the following statements.

1. A glowing light bulb gives out its own light, but an ordinary book does not. Explain.
2. In a dark and dusty room, a torch beam clearly looks like a straight line. Explain.

3. We cannot see through a solid brick wall because no light passes through it. Explain.
4. In a plane mirror, your right hand always appears as the left hand. Explain.

H. Answer in brief.

L.

1. Distinguish between luminous and non-luminous objects with two examples for each.
2. How does a pinhole camera form an image? State its key features.

3. Classify materials by light interaction and give one example each.

4. List four characteristics of the image formed by a plane mirror.

Answer in detail.

1. Explain the principle of rectilinear propagation of light using a real-world example. Draw a simple
diagram to illustrate how an inverted image is formed by light rays passing through the pinhole.

2. Describe the phenomenon of reflection of light in detail. Explain how light interacts with a plane
mirror. Provide an example of how lateral inversion affects daily life.

3. Compare and contrast transparent, translucent, and opaque materials in terms of their interaction
with light. Provide. at least two distinct examples for each category.



Activity Time 2

Building a Pinhole Camera

Materials Needed: A sturdy cardboard box (e.g., shoe
box), Aluminum foil, Tracing paper or butter paper,
Tape, Pin or needle, Scissors/cutter

Activity Steps:
1. Find a shoebox or similar cardboard box.

2. On one side of the box, make a small, neat square cut
(about 2x2 cm).

3. Tape a piece of aluminum foil over this square hole.

4. Carefully make a tiny pinhole in the center of the
aluminum foil using a pin or needle.

5. On the opposite side of the box, cut out a larger
square (e.g., 5x5 cm) and tape a piece of tracing paper ' _
or butter paper over it to act as a screen. Materials Required

Questions to Answer:
1. What did you observe on the tracing paper screen?
2. Was the image upright or inverted? Why?

3. How does this activity demonstrate the rectilinear propagation of light?

Skills Covered: Model Building, Observation, Understanding Rectilinear Propagation, Problem-solving

Shadow Puppet Play” Design

Task:
* Design and create simple shadow puppets using opaque materials. Black chart
Then, plan a short story (3-4 scenes) that you could tell using e

these puppets and a light source. Draw sketches of your puppets
and the types of shadows you expect them to cast for different
scenes.
Materials to Use: Black chart paper or thick cardboard, Scissors,
Sticks/straws (for handles), Tape, Pencil, A light source (e.g., mobile
phone flashlight, table lamp), A white sheet or wall (as a screen)

Questions to Answer: Materials Required

1. Why did you choose opaque materials for your puppets?
2. How can you change the size of your puppet’s shadow during the play?

3. What effect does moving the light source closer or further from the puppet have on its shadow?

Skills Covered: Creativity, Design Thinking, Understanding Shadow Formation, Storytelling Visuals




Observing Respiration in Germinating Seeds
Activity Instructions:
* Work in a group:
1. Station 1: Image Characteristics: Place a small object (e.g., a pencil or a small toy) in front of

a plane mirror. Observe its image. Have one group member point to the object, and another
point to its image. What do you notice about their orientation?

2. Station 2: Multiple Reflections: Place two plane mirrors at various angles (e.g., 90 degrees, 60
degrees, 45 degrees) to each other. Place a small object (like a coin or small stone) between
them. Count the number of images formed.

* Questions to Answer:

* In Station 1, how did the size and orientation (upright/inverted) of the image compare to the
object? What about left-right?

* In Station 2, how did the number of images change as you changed the angle between the
mirrors? What observation can you make?

* In Station 3, what specific change did you notice about your written name in the mirror?
What is this phenomenon called?

* What did these activities teach you about the properties of plane mirrors and reflection?

The Curious Case of the Classroom Plant

Rohan wants to take a unique photo with his simple pinhole camera.
He places the camera facing a tall building on a bright, sunny day.
When he looks at the screen of his pinhole camera, he sees a small,
clear image of the building, but it appears upside down.

Guiding Questions:
1. What is the main principle of light that explains how a pinhole
camera works?

2. Why does the image of the building appear upside down in the
pinhole camera?

3. If Rohan wants to make the image on the screen brighter,
should he make the pinhole larger or smaller? (Think about light
entering).

4. 1If the building is very far away, how might that affect the size or clarity of the image compared
to if it were closer?

5. Could Rohan use his pinhole camera to take a photo of a friend in a completely dark room? Why
or why not?

Skills Covered: Classification, Analysis, Teamwork, Communication, Scientific Investigation




Light and its Properties

Source Passage (Newton’s Prism Experiment, 1666):

“In1666, the famous scientist Isaac Newton
performed an experiment that changed
how people understood light. Before this,
many believed that sunlight was pure
and white. Newton let a narrow beam
of sunlight pass through a glass prism,
and he saw it split into seven beautiful
colors — red, orange, yellow, green, blue,
indigo, and violet. This showed that white
light is actually made up of many colors.

Newton also discovered that when these
colors were passed back through another
prism, they joined together again to form
white light. His experiment proved that
light travels in straight lines and can bend
(refract) when it passes through transparent materials like glass or water. The study of light not only
explained rainbows in the sky but also became the foundation for modern optics, cameras, and
even eyeglasses. Today, the same principles of light are used in lasers, microscopes, and telescopes,
helping us explore the world around us and even outer space.

e 7 i il
Image credit: Getty Images

Isaac Newton’s ingenious experiment using prisms helped
us understand light.

Guiding Questions & Tasks:
1. Understanding the Discovery
a) What did Newton discover about white light using a prism?
b) How did he prove that white light is made of many colors?
2. Cause and Effect
a) Why do we see a rainbow after rain in the sky?
b) How does light behave when it passes through glass or water?
3. Thinking Deeper
a) Can you think of daily life examples where refraction of light is useful?

b) Why do you think Newton’s experiment is still considered important for science today?

Skills Covered: Observation, Questioning, Experimenting, Creating, Evaluating
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