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Name: ______________________________________________
The Light fantastic

Key Outcomes: 

· Describe the reflection and refraction of waves.

· Explain why a person can see sunlight on the earth even though it has travelled through the vacuum of space.

· Describe the characteristics and applications of the transmission and reflection of light

· Explain how humans use their eyes and respond to light

· Discuss how wavelength and frequency of photons determines the properties and uses of the various parts of the electromagnetic spectrum.
Task:

Complete all the activities in this document by carrying out some investigations, as well as using your text book and the internet

Each person in your team must complete this booklet

Background on light:

Until about 200 000 years ago, our ancient ancestors had only the light from the sun and the moon (and occasional forest fire) with which to see. With the discovery of fire, our ancestors not only had a means to keep themselves warm but they could stay up later and explore. Apart from using different materials to create light such as candles and oils not much really changed. However in____________ a man named_____________  _______________________ perfected the use of electricity to create light without fire with the use of a revolutionary invention called the ________________  ________________. 

Light is a form of______________. It is the part of the _____________________________ spectrum that is visible to the human eye. Some other examples of EM radiation include; ____________________,   ____________________ and _______________________

Objects that give off their own light are called____________________________. Those that don’t are known as ___________________________________

Energy from the __________ travels as _________________________ radiation to our planet. Some wavelengths of this radiation are absorbed by plants to synthesise glucose. This process is known as _______________________________. Light (and all EM radiation) travels at a velocity of __________________________   per second and reaches the earth in approximately _______minutes.

Light travels in _________________________ lines under normal circumstances.

Light travels as small bundles of energy known as _________________in the form of ________________.

Light can be_____________________off objects or_________________________as it passes through materials. It can also be separated into its component colours with prisms.

The visible portion of the EM spectrum (light) is a narrow band between wavelengths that produce violet and red.

Colour-in the visible spectrum below:

	Infra-red

Do not colour this
	red
	orange
	yellow
	green
	blue
	indigo


	violet
	Ultra-violet

do not colour this


· Complete the ROYGBIV=White activity
· Complete the Mixing Light activity
· Complete the colour of light activity

What colour do you end up with when all colours of the visible spectrum are mixed? ____________________

What do you think black colour represents? ______________________________________________________________________________________________________________________________________________________

Black is considered the best colour for seeing at night on a yacht. Think about the reasons for this.

______________________________________________________________________________________________________________________________________________________

Explain why is light important to us. _________________________________________________________________________________________________________________________________________________________________________________________________________________________________

List any evidence that supports the idea that light is a form of energy ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Transmission of light

Light shines through some objects/materials and not others

Complete this table

	Transmits light?
	Type of material
	Examples of this type of material

	Allows light to pass through without the image being distorted
	
	

	Allows light to pass through but the image is distorted
	
	

	Does not allow light to pass through
	
	


Representing Light on paper:

Light travels in _________________ lines so this makes it easy to represent on paper.  Arrows are used to show which way the light ray is travelling. You MUST always include an arrow in your ray diagrams.

Complete this table:

	Name
	Description
	Diagram

	ray
	
	

	Parallel beam
	
	

	Diverging beam
	
	

	Converging beam
	
	


Reflecting light:
Reflection is a property of light that we use in mirrors. When light reflects off a smooth surface two angles are created from the lights path. These angles are called:

1. ___________________________

2. ___________________________

The laws of reflection state:

The angle of incidence is_____________________ to the angle of reflection

The incident ray and the reflected ray are in the same plane but on  _____________________   sides of the normal.

Reflection in a plane mirror:
What do you notice about the image see when you look in a mirror? ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
This image is said to be ____________________ ___________________.

Convex and concave mirrors/lenses:

· Complete the activity Lenses and Images

Draw a concave lens



Draw a convex lens

 If parallel light strikes a concave mirror they are reflected through to a point called the _______________ point. Concave mirrors _________________ the light rays. Concave mirrors can be used to _____________an image.

If parallel rays of light strike a convex mirror they are reflected __________. Convex mirrors _______________the light rays. Convex mirrors are used to _____________a person’s field of view

List some examples of where each type of mirror is used in everyday life;

Convex____________________________________________________________________________________________________________________________________________________
Concave___________________________________________________________________________________________________________________________________________________

[image: image1]
· Draw an image of this smiley face if viewed through a convex lens


· Draw an image of this smiley face if viewed through a concave lens

· Using a convex  mirror describe the image you see when you hold it close to your eye (approx 40 cm) in front of you 

Size of image? ______________________________________

Upright?_____________________

Inverted?________________________

· Using a concave  mirror describe the image you see when you hold it close (approx 40 cm) in front of you 

Size of image?______________________________________

Upright?_____________________

Inverted?________________________

Refraction

If you look into the water from a boat you often notice it looks shallower than it really is. This is due to a phenomenon known as refraction

Carry out this experiment:

1. Half Fill a beaker with water

2. place a pencil at an angle in the beaker

3. look from above and then look from the side

What do you observe bout the shape of the pencil? _________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Draw a diagram of what you just saw:

The Eye

List some ways of how eyes help an animal to survive _________________________________________________________________________________________________________________________________________________________________________________________________________________________________

· Label the following diagram on the parts of an eye

Draw a diagram to show how light enters an eye:

Explain how the eyes see objects __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Draw an eye in bright light                                      Draw in eye in dim light

Light passes through the ______________ and is focused by the lens on to the _______________ at the back of the eye. Nerve endings in the ____________________ send signals to the ____________ ______________ to the brain. The picture formed on the ____________________ is upside down, but the brain turns it around so that you perceive things to be the right way up. The coloured ring around the pupil is called the ________________. The colour of this is formed by a substance known as ___________________. This is actually a muscle which controls the size of the pupil. The ___________________ is a tough see through layer that protects the eye.

The pupil gets_______________ in the dark because___________________________________________________________________________________________________________________________________________________

The pupil gets ____________________ in the dark because__________________________________________________________________________________________________________________________________________________

The lens in human eye is ___________________ in shape. This means that the images are_________________


Light Assignment


