
 

Key 

Concepts 

Particles and Waves Vocab 

- Dark is the absence of light. 

- Light is reflected off surfaces. 

- Light travels in straight lines. 

- Shadows form when the light is blocked. The straight line of rays cannot bend around objects. 

- Light from light source travels from the source, to objects, to our eyes. 

- Light is a form of energy. 

- Most light comes from the sun. 

- Light travels at 186,000 miles per second. 

- It takes eight minutes for light to travel from the sun to the Earth. 

- White light is made up of different colours of light mixed together. 

- We see the moon because light reflects off it. 

 

Reflection 

- Light bounces off surfaces and is scattered. For example, a piece of paper is full of microscopic 

irregularities (bumps), meaning that when light hits it, it bounces off in many different 

directions (like throwing bouncy balls at the floor). 

- Some light will be absorbed instead of reflected. 

- Nearly all solid material surfaces scatter or reflect light. 

- Solid materials that absorb most of the light falling on them are black. 

- When light hits a polished surface with fewer imperfections (a mirror), light is scattered less 

and usually reflects at the same angle as it hit. 

Primary and Secondary Sources. 

- Primary source: gives out light - light bulbs, the sun, candles. 

- All primary sources converts a kind of energy into light energy. EG. candles turn chemical energy from 

candle wax into light and heat energy. In a light bulb, electrical energy is converted into light and heat 

ener- gy. 

- Light energy is usually paired with heat energy. 

- Secondary source: reflects light - walls, tables, people. 
 

How Light Travels 

- Light travels quickest through a vacuum. Slightly slower through air, and slower still through liquids. 

- Light from a light source travels in all directions. Only a little of this light goes straight into the eye. 

This is why light sources can look exceptionally bright. 

- The rest of the light reflects off secondary sources and eventually, some of it finds its way to our eyes. 
 

Examples to prove straight rays. 

- A old projector in a dusty room. 

- Sunlight through water. 

- Laser beams. 

- Look through a thin, straight tube at a light source. Bend the tube and watch the light source 
disappear. 

 

- Light is composed of particles called photons, and these can act as a particle or a wave. 

 Particles 

- They are discrete packets of energy, like other particles. 

Isaac Newton called these corpuscles! 

 Waves 

- They interfere with one another, building up or down the wave, just like sound waves. 

Thomas Young posited this 

idea after the world had accepted Newton’s corpuscle idea. 

 Double Slit Experiment 

- After putting a wall with one slit in front of a light source, and shooting photons though, a 

line of light, in line with the slit appeared (reinforcing particle model). 

- After putting a wall with two slits in front of the light source and shooting photons 

through, a wave interference pattern emerged instead of the particle pattern. 

- Theory is that light is both a wave and a particle (at the same time, or different times). 

 
Refraction: when light changes direction 

when passing from one transparent 

medium to another (air to glass/water). 

Reflection: throwing back/bouncing off. 

Scattered: thrown in many directions. 

Absorbed: take in, soak up. 

Artificial light sources: light sources made 

by humans (light bulbs, candles, gas lights). 

Natural light sources: the sun, stars, 

fire, lightning, bioluminescent animals. 

Darkness: the absence of light. 

 

Eyes 

- Light falls on the retina at the back of the eye. 

- The retina sends tiny electrical impulses to the brain. 

- The brain interprets the electrical impulses and builds a picture. 

- Cones detect different colours of light (red, blue and green light). 

- Signals from the cones tell the brain what colour things are. 

 
- The pupil is a small hole in your eye. 

- When too much light tries to enter, it gets smaller. 

- When it is dark, your pupil will get larger to let more light in. 

- This is the same mechanism as the aperture on a camera. 

- The pupil cannot reflect light so it looks black. Red-eyes on a photograph are caused when the flash reflects off the blood cells on 

the retina. 



 

Light 
 

Experiments Shadows Timeline 

Speed of Light 

- Galileo climbed a hill. His friend climbed 

another that was 3km away. 

- Once at the top, Galileo opened the 

shutter of his lantern. His friend opened the 

shutter of his as soon as he saw the light. 

- It took 3 seconds before his friend opened 

his shutter. 

- This was inaccurate due to the speed of 

light and speed of opening shutters. 

- Calculations later began using the speed of 

the Earth, the distance between planets, 

angles of microscopes, spinning mirrors and 

lasers. 

Refraction and Colours 

- Isaac Newton experimented with glass 

prisms, mirrors and narrowed light rays. He 

proved that light was a spectrum of colours 

and it could be bent by putting it through a 

different medium. 

- He also stared at the sun until he went 

temporarily blind and poked needles in his 

eyes to test the effect it had on his retinas. 
 
 

 

- A shadow is formed when light rays are blocked. 

- Some light usually makes it to the shaded area from other directions, so a shad- 

ow is rarely completely black. 

- Shadows can have sharp or fuzzy edges. If there is a single, small light source, 

clearly defined edges should be seen. If there are multiple or large light sources, 

the shadow will by fuzzier. 

- A shadow will form on the side of an object opposite the light source. 

 

 
 

Plato theorised that we see 

because our eyes emit ‘vision 
400 beams’. 

 
Euclid writes Optica. He de- 

scribes how light travels in 

straight lines and he proposes 300 
mathematical formulas for 

reflection and refraction. 

Persion scientist Ibn Sahl writes 

On Burning Mirrors and Lenses. 
984 It talks about how curved mir- 

rors bend and focus light. 
 
 
 

Roger Bacon discovers that light 

reflects from objects and is not 
1250

 

released from them. 
 

Isaac Newton demonstrates 

how white light can be separat- 

1672 ed into different colours using a 

prism. He describes absorption 

and reflection. 

William Friese-Green develops 

first red/blue 3D films using 

separation of the light colour 1922 

spectrum. 
 
 
 

First television. 
1925 

 
 
 
 

First working laser. A laser is an 

intense, narrow beam of light. 1960 

Colour 

- Light has three primary colours: blue, red, green. 

- When all three combine, they make white. 

- In different proportions and combinations, they make different colours. 

- When we see a blue ball, it is because the ball absorbs the red light and some of the green, 

reflecting mostly the blue. 

- When we see a yellow daffodil, the flower reflects mostly red and green light, absorbing 

most of the blue. 

 
 
 
 
 
 
 

 
 Light Waves 

- Light waves are transverse waves, like ripples in water. 

Amplitude: tells you how bright the light is. A higher amplitude means a 

brighter light. 

Frequency: the frequency of a wave (or its wavelength) determines its 

colour. 



n light, absorbing most of the blue. 

Light 
 

Fun Facts 

- Vantablack is the blackest substance known to man. It does not reflect any light. 

- Light does not need air, or any medium, to travel. It can travel in a vacuum, hence how it travels through space. 

- Rainbows are formed when light is refracted and reflected numerous times inside water droplets. 

- The Brocken Spectre appears when you climb a mountain near sunset. The low sun can cast your shadow onto the clouds, making a huge shadow. 

- You can start fires by magnifying and narrowly reflecting a light source. 

- Curved surfaces reflect light differently to flat surfaces. Check out your face in the convex and concave sides of a spoon. 

- When a person needs glasses, it means that the light doesn’t hit their retina (it meets either in front or behind). Contact lenses and glasses 

change the direction of the light rays so they hit the retina. 

- X-rays, ultraviolet and infrared light exist, but cannot be seen with the naked eye. We see a tiny proportion of the light spectrum. 
 

  

Sun Protection Reflection, Refraction, Diffraction Bioluminescence Books 

- The sun releases energy - light, heat and ultravi- 

olet rays. 

- UV light is linked with a higher risk of eye dis- 

eases. 

- Prolonged exposure can cause cataracts (cloudy 

vision), growths and cancer. 

- Corneal sunburn can cause vision loss. 

- Prolonged exposure to sunlight reflected in 

snow or water can cause blindness. 

- Wear sunglasses, hats and visors. 

- Light has three primary colours: blue, red, green. 

- When all three combine, they make white. 

- In different proportions and combinations, they make different colours. 

- When we see a blue ball, it is because the ball absorbs the red light and some of the green, reflecting mostly 

the blue. 

- When we see a yellow daffodil, the flower reflects mostly red and gree 
 

 Light Waves  

- Light waves are transverse waves, like ripples in water. 

Amplitude: tells you how bright the light is. A higher amplitude means a brighter light. 

Frequency: the frequency of a wave (or its wavelength) determines its colour. 

- Some animals make a chemical 

called luciferin, which combines with 

oxygen from their blood to give out 

light. 

- Some animals eat bacteria that do 

the above. The bacteria remain alive 

and glowing inside. 

- Deep sea angler fish. 

- Comb jelly. 

- Fire flies and glow worms. 

- Luminous plankton. 

- Some animals use this to communi- 

cate, and, while sleeping, random 

spasms of colour are taken as an 

indication that the fish is experienc- 

ing REM sleep (like our dreaming). 

Frightening Light - Horrible Sci- 

ence. 

Oscar and the Moth—Geoff War- 

ing. 

Day Light, Night Light—Franklyn 

M. Branley. 
 

The Night World—Mordicai Ger- 

stein. 

The Game of Light—Herve Tullet. 

Shadow—Robie H. Harris. 

Who was Thomas Alva Edison? - 

Margaret Frith. 



Misconception Truth 

 

Humans can see in the dark. 

Many children have never experienced total darkness. Even night bedrooms will have be sub- 

ject to light pollution. This leads to a misconception that they can see in the dark. Some may 

not see light as a necessity for sight. Try to give them an experience of total darkness. 

 

Carrots make you see in the dark. 

A hilarious myth from WW2. Britain used radar to intercept bombs on numerous night raids. 

They wanted to keep this technology a secret, so the military issued press releases saying that 

the airforce were eating lots of carrots, which gave them better night vision. 

 
Light can only be reflected by shiny surfaces. 

 
Almost any surface can reflect light. 

 
Surfaces must either reflect or absorb light, it cannot do both. 

Surfaces absorb and reflect to different degrees. Colours are seen because surfaces absorb 

some colours and reflect others. 

 
Black does not reflect any light and/or white does not absorb any light. 

 
All surfaces absorb and reflect to different degrees, but all surfaces do both. 

 

Shiny objects reflect more light than dull objects. 

They don’t. Dull surfaces just reflect in lots of directions, whereas shiny surfaces reflect at the 

same angle the ray came in at. The amount of reflection depends on how much light is ab- 

sorbed. 

 
We see because we look at things. 

 
We see because light reflects off surfaces and into our eyes. Without light, we could not see. 

  

  

  

  



Harvard Misconception Questions 

 

Zahra is sitting in her backyard, looking at a tree. With which of the following statements 

do you agree? 

a. light from her eye reaches the tree and she sees the tree. 

b. light from the sun reaches the tree and then her eye, and she sees the tree. 

c. light from the sun reaches her eye and she sees the tree. 

d. light from her eye reaches the sun and then the tree, and she sees the tree. 

e. light from the tree reaches the sun and then her eye, and she sees the tree. 
 
 

 
 
 

If you place a drinking straw in a glass filled halfway with water, the straw looks like it is in two 

pieces. This is because the water: 

a. changes the direction of light off the straw. 

b. reflects some light back into the straw. 

c. increases the amount of light off the straw. 

d. actually bends the straw. 

e. dissolves light off the straw. 
 
 

 
 
 
 
 
 

If the sun stopped shining right now, the 

soonest it could be noticed on Earth would 

be: 

a. a few seconds. 

b. a few minutes. 

c. a few hours. 

d. a few days. 

e. a few years. 

There are white and black papers in a dark 

room. There is no light. Can you see these 

papers? 

a. yes, you can see both. 

b. no, you can’t see either. 

c. you can see the black ones. 

d. you can see the white ones. 

Which parts of the body are involved in seeing? 

a. only the eyes. 

b. only the ears. 

c. only the brain. 

d. both the eyes and the ears. 

e. both the eyes and the brain. 

Blindness can be caused by damage to which of 

the following? 

a. only the eyes. 

b. only the brain. 

c. only the spinal cord. 

d. either the eyes or the brain. 

e. either the brain or the spinal cord. 

 


