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Read all of this knowledge organiser. The work covered will be in the first knowledge quiz of the term.

Big questions

What are waves?

What are the properties of waves?

How do sound waves travel?

How does light travel?

What are the differences between light and sound?
What happens when light hits a surface?

How can we use reflection?

What happens when light goes through an object?
How do lenses work?

What is the electromagnetic spectrum?

Key vocabulary

The maximum displacement of a point on the wave. (measured form the

Amplitude undisturbed position)

The range of radiations in the same family as visible light. All

Electromagnetic . L
electromagnetic radiations are transverse waves and travel at the speed

spectrum of light.
The number of complete waves passing every second. Measured in Hertz
Frequency (H2)

A wave whose vibrations are along the direction of wave travel. Sound

Longitudinal wave -
waves are longitudinal waves.

A line drawn at right angles to a boundary where the wave crosses the

Normal
boundary. All angles of waves are measured from the normal.

Reflection When a wave bounces off a surface.

The change of direction of a wave when it crosses a boundary. Caused by

Refraction -
a change in wave speed.

Reflection from a smooth surface like a mirror. All waves coming from

Specular reflection . .
P the same direction are reflected at the same angle.

A wave whose vibrations are at right angles to the wave direction. Light

Transverse wave . .
and all electromagnetic radiations are transverse waves.

Ways of transferring energy and information through a medium without

Wave .
overall movement of the medium.

Wave speed The speed that wave crests travel. In metres per second.

Wavelength The length of one complete wave. Measured in metres.




What are waves?

A wave is an oscillation or vibration that transfers energy, not matter

Waves can transfer energy and information without a net motion of the medium through which they travel.
They involve vibrations (oscillations) of some sort.

The 2 types of waves are:

Longitudinal waves
Particles vibrate parallel to the direction the wave travels e.g. sound waves

Transverse waves
Particles vibrate at right angles to the direction the wave travels e.g. light

What are the properties of waves?

Amplitude (A) is the maximum displacement of a wave. (Distance from the middle to the top or bottom of
a wave)

) Wavelength Crest

Amplftude

Trough

Wavelength (A) is the distance between two peaks (or any two equivalent adjacent points).
Frequency (f) is the number of waves that passes a point each second.

The unit of frequency is Hertz (Hz).
1 Hz = 1 wave per second

Time Period (T) is the time for one oscillation.

Time period = 1 T=
frequency

I~

T is measured in seconds



Reflection involves a change in direction of waves when they bounce off a barrier.
Wave speed, frequency and wavelength all stay the same.

Diffraction is the spreading out of a wave after passing around an obstacle or through a gap.
Wave speed, frequency and wavelength all stay the same.

Refraction is when a wave changes direction and occurs at a boundary/ surface when a wave moves from
one material to another.

Wave speed and wavelength change but frequency stays the same. There may also be a change in
direction.

When two waves meet they add together.
This is called superposing.

How do sound waves travel?

e Sound waves are caused by vibrations.

e The vibrations cause air particles to vibrate and the vibrations are passed on by the particles in the
air to your ear and cause your ear drum to vibrate.

e Sound travels through solids and liquids as well as gases.

e Sound travels faster in solids and slowest in gases.

e This is because the particles are closer together in a solid so the vibrations are passed on quicker.

e Sound cannot travel in a vacuum because there are no particles to vibrate.

Substance Speed of sound
Air 343 m/s
Water 1493 m/s
Steel 5130 m/s

How does light travel?
e Lightis a transfer of energy.
e Lightis emitted by a luminous source like the Sun, a light bulb and fire.
e Light travels in straight lines.
e Light travels as a wave.
e Light can travel through a vacuum. (Sound cannot travel through a vacuum).
e Light travels at the speed of light = 300,000,000 m/s (3 x10% m/s).
e Light can be reflected, transmitted or absorbed.
e Atransparent object transmits most light (some can be reflected or absorbed)
e An opaque object does not transmit light — light is reflected or absorbed
e Atranslucent object transmit some light

What are the differences between light and sound?
Light is a transverse wave, sound is a longitudinal wave.

The speed of light is 300,000,000 m/s. That is almost 1 million times faster than the speed of sound.
Light can travel through a vacuum, it does not need particles.
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Try to answer all of these key knowledge questions. Then check your answers using the answer page.

Questions in italics are from older work.

Key knowledge question Your answer

Waves can be divided into 2 types, one is
transverse, what is the other?

What do we call a wave bouncing off a
surface?

What is the unit of frequency?

What equation links frequency,
wavelength and wave speed?

At what angle to wave direction are the
vibrations in transverse waves?

Light, X-rays and radio waves are all part
of what?

The length of one complete wave
measured in metres is its?

The maximum displacement of a point on
a wave is called its?

What do we call a wave changing direction
as it moves from one material to another?

What do we mean by a waves frequency?

Which, out of solids, liquids and gases
can the particles only vibrate?

How can you tell from a heating curve
when state change occurs?

In which state of matter do particles have
the greatest energy?

Which out of solids, liquids, and gases
can easily be compressed?




What happens when light hits a surface?

The Law of Reflection states thati=r

Law of reflection

mirror
N angle of — angle of
incidence — reflection
angle of angle of i — r
incidence reflection

A

normal

Shiny smooth surfaces reflect regularly. This is called specular reflection. Other surfaces also reflect light
but if the surface is rough the light is reflected in all directions. We call this diffuse reflection.

How can we use reflection?

Mirrors inside cars reflect light to help drivers see objects behind them.
Reflective strips on clothing and bikes help cyclists to be extra visible at night.
'Cat's eyes' on the road reflect light from car headlamps to help the driver see the road at night.

Peri a prefix meaning “about” or “around”.
A word that originated from the Greek language as a preposition.
Scope- indicating an instrument for observing, viewing, or detecting: microscope, stethoscope.

What happens when light goes through an object?

When light travels from one medium to another (e.g. air to water) it changes direction at the boundary
between the two mediums. This is called refraction.
The wave slows down as it goes into a denser medium so changes direction.

normal !
i

Glass
block

\ angle of

refraction

angle of
1 incidence

The angle of incidence is greater than the angle of refraction for light entering a glass block
Light bends towards the normal.

The angle of incidence is less than the angle of refraction for light emerging from a glass block
Light bends away from the normal



How do lenses work?

Lenses use refraction to change the direction of light rays, they cause images to be enlarged or reduced.

lens
normal

focal point

D ——
focal length

What is the electromagnetic spectrum?

Electromagnetic waves carry energy. The waves are transverse vibrations in electrical and magnetic fields,
not vibrating particles.

Electromagnetic waves do not need matter to travel through - they can travel through empty space (a
vacuum).

In a vacuum, all electromagnetic waves travel at 3x108 ms™ - the fastest speed possible. They slow down a
bit when travelling through matter (e.g. light travelling through glass)

Visible Light

Radio waves
Microwaves
Infrared

Red

Blue

Indigo

Violet
Ultraviolet
X-rays
Gamma rays

Low frequency High frequency

Low energy photons _ High energy_photons

/NN NNV VVVVI



Wider reading
Real-life tractor beam levitates objects using sound waves

It may seem straight out of "Star Trek," but it's real: Scientists have created a sonic "tractor beam" that
can pull, push and pirouette objects that levitate in thin air.

The sonic tractor beam relies on a precisely timed sequence of sound waves that create a region of low
pressure that traps tiny objects that can then be manipulated solely by sound waves, the scientists said in a
new study.

Read more and watch a video at - https://www.cbsnews.com/news/real-life-tractor-beam-levitates-
objects-using-sound-waves/

How to get the most out of your knowledge organiser:

* To get the most use out of the knowledge organisers you should be learning sections and then self-
testing.

* There are several different things you can do
— Look, cover, write, check, correct
— Read through the organisers
— Mind maps
— Key spellings
— Make a glossary
— Missing out key words
— Questions/answers answers/questions
— Flash cards
— Revision clock learning
— Mnemonics

Look at the separate booklet you have been given about self-testing to help you
Science Learning Tools and wider study:

The Oak Academy — Online Science lessons
BBC Bitesize KS3 science
You tube channels:
Fuse school
Ted talks
Free science lessons
Primrose Kitten
Shows on Netfilx
Our planet
Tiny creatures
A life on our planet



https://www.cbsnews.com/videos/leonard-nimoys-top-star-trek-moments/
https://www.cbsnews.com/news/nasa-hopes-to-develop-tractor-beam/
http://www.livescience.com/33872-tractor-beams.html
https://www.cbsnews.com/news/must-see-tibetan-singing-bowls-levitate-water/
https://www.cbsnews.com/news/real-life-tractor-beam-levitates-objects-using-sound-waves/
https://www.cbsnews.com/news/real-life-tractor-beam-levitates-objects-using-sound-waves/

Key knowledge question Answer
Waves can be divided into 2 types, Longitudinal
one is transverse, what is the other?

What do we call a wave bouncing Reflection
off a surface?

What is the unit of frequency? Hertz (Hz)

What equation links frequency,
wavelength and wave speed?

wave speed(m/s) = frequency (Hz) X wavelength
(m)

At what angle to wave direction are
the vibrations in transverse waves?

Right angles/ 90 degrees

Light, X-rays and radio waves are all
part of what?

The electromagnetic spectrum

The length of one complete wave Wavelength
measured in metres is its?

The maximum displacement of a Amplitude
point on a wave is called its?

What do we call a wave changing Refraction

direction as it moves from one
material to another?

What do we mean by a waves
frequency?

The number of complete waves passing per second

Which, out of solids, liquids and
gases can the particles only
vibrate?

Solids

How can you tell from a heating
curve when state change occurs?

Heating continues but temperature does not
change (a flat line)

In which state of matter do Gas
particles have the greatest energy?
Which out of solids, liquids, and Gases

gases can easily be compressed?




Big questions: What are acids and alkalis?

What household items are acids?

How do metals react with acids?

What household items are alkalis?

What natural substances can be used as indicators?
Would bee and wasp stings be treated the same?
What is a salt?

How can we make a salt?

Key vocabulary

Acids Acids are substances that neutralise bases/alkalis. They
release at least one H* ion

Alkalis Alkalis are substances that neutralise acids. They are soluble
bases, which release OH" ions.

Bases Substance that neutralise acids

Evaporation Separation technique used to separate dissolved substances
from solutions

Filtration Separation techniques used to remove solids from liquids /
solutions
Neutralisation A reaction when an acid and a base/alkali react together to

form a salt and water

pH scale A scale used to determine the acidity or alkalinity of a solution.
7 is neutral.

Less than 7 is acidic, More than 7 is alkaline

Salt Salts are compounds formed from the reaction between acids
and bases. It is an ionic compound




What household items are acids?

Acids are compounds which are very often found in a lab, but are also found in many homes.

Acids can have their strength measured on a scale called the pH scale.
(It has to be written with a lowercase p and a capital H!)

Acids MNeutral
Increasingly acidic

Using the pH scale, an acid would be a substance with a pH
lower than 7.

The stronger the acid, the lower the pH.

Strong Acids

Strong acids are those with the lowest pH. There are three common strong acids we need to be able to
remember.

1. Hydrochloric acid has the formula HCI

2. Sulfuric acid has the formula H,SO4

3. Nitric acid has the formula HNO3

How do metals react with acids?

Acids can be a reactant in many different chemical reactions.
Commonly, acids can be reacted with metals to make new compounds.

When reacting, the hydrogen will be pushed out of the acid, and the metal will take its place.

This new product is called a salt.

Example: hydrochloric acid will react with sodium.

Hydrogen is released as a new product, and the other product is the salt sodium chloride.
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Try to answer all of these key knowledge questions. Then check your answers using the last page. These
are some of the questions that will be in the knowledge quizzes and the end of term tests.

Questions in italics are from older work.

Key knowledge question Your answer

What pH would show something was an
acid?

What pH would show something was an
alkali?

What pH would pure water have?

What do we call chemicals that change
colour at different pH values?

What colour is universal indicator in an
acid?

What colour is universal indicator in an
alkali?

What colour is universal indicator in pure
water?

When a metal reacts with an acid what
two products do we get?

When an alkali reacts with an acid what
two products do we get?

What name do we give to a reaction
between an acid and an alkali?

Describe what is meant by “contact
forces”

Describe what is meant by the term “non-
contact forces”

In which direction does friction act?

Name the apparatus used to measure
force.




What natural substances can be used as indicators?

There are many substances which can be used as an indicator; not just universal indicator. However, the
colours are different.

We could use two natural substances to act as an indicator with different substances.
e Red cabbage

e Turmeric

Acid Alkali Water
Universal indicator Red Purple Green
Red Cabbage Red Green Blue/purple
Turmeric Yellow Red Yellow

Would bee and wasp stings be treated the same?

NG
R

Both bee and wasps stings hurt. But should they be treated the same?

The venom in bee stings are acidic, and the venom in wasp stings are alkaline.

When an acid and an alkali (or base) react, water will always be formed, along with another product. So
you can treat a bee sting with an alkaline or base (like hydrogen sodium bicarbonate) and wasps with an
acid (like vinegar).

Both water and the other product will be neutral. The reaction is called neutralization.

This other product is called a salt; and it will be dissolved in the water that is also produced.



What is a salt?

A salt is a compound formed when some or all the hydrogen ions in an acid are replaced by metal ions
They can be formed when acids react with alkalis or bases in neutralisation reactions.

The general reaction be for this chemical reaction is:

acid + alkali (or base) = salt + water

How can we make a salt?
We can use this method to make a salt:

1. Measure 10cm? of warmed acid using a measuring cylinder.

2. Add the acid to a beaker.

3. Add excess base, one small spatula at a time, and stir. Continue until the solid does not disappear.
4. Filter solution (to remove the leftover solid) and use evaporating dish to collect solution.

Filter funnel
Filter paper
Unreacted copper(ll) oxide

Beaker 0 Conical flask
Hot solution Filtrate

after reaction

5. Set up the Bunsen burner.
6. Turn on the Bunsen burner and wait heat the solution until some crystals start to form.

N~ = Evaporating basin

Copper sulfate solution

|7 Boiling water

P\ ‘\"*Beaker (water bath)

Bunsen burner

7. Turn off the Bunsen burner and wait for it to cool.



Key knowledge question

Answer

What pH would show something
was an acid?

A number below 7

What pH would show something
was an alkali?

A number above 7

What pH would pure water have? 7
What do we call chemicals that
change colour at different pH Indicators
values?
What colour is universal indicator in
) Red

an acid?
What colour is universal indicator in

. Purple
an alkali?
What colour is universal indicator in

Green

pure water?

When a metal reacts with an acid
what two products do we get?

A salt and hydrogen

When an alkali reacts with an acid
what two products do we get?

A salt and water

What name do we give to a reaction
between an acid and an alkali?

Neutralisation

Describe what is meant by “contact
forces”

A force produced by something that is touching
something else

Describe what is meant by the term
“non-contact forces”

A force produced by something that is not touching
something else

In which direction does friction act?

In the opposite direction to movement

Name the apparatus used to
measure force.

Newton meter
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