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When waves are reflected, the angle of reflection is equal to the angle
of incidence. This is called the law of reflection.

Light travels at different speeds in different materials.

When a ray of light moves into a material where it travels at a different
speed, it usually changes direction. This is called refraction.

The angle of incidence (i) and the angle of refraction (r) are both
measured from the normal.

When the angle of incidence is equal to the critical angle, the refracted
light passes along the boundary.

When the angle of incidence is greater than the critical angle, the light is
completely reflected inside. This is known as total internal reflection.

A luminous object is one that emits (gives out) light. An example of a
luminous object is the sun.

A non-luminous object does not emit light but it may reflect light. An
example of a non-luminous object that reflects light is the moon.

White light is a mixture of different wavelengths know as the visible light
spectrum.

The colours of visible light can be remembered by using the term ‘ROY
G. BIV’ red, orange, yellow, green, blue, indigo and violet.

Red light has the longest wavelength of the visible light spectrum.

Violet light has the shortest wavelength of the visible light spectrum.

Colour filters work by absorbing all other wavelengths of visible light and
reflecting the colour you see. For example a blue filter will absorb red,
orange, yellow, green, indigo and violet wavelengths of visible light but
will reflect blue.

A lens is a piece of transparent (allows light to pass through) mateial
shaped to refract light in particular ways.
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The power of a lens tells you how much it bends light that passes through
it. The more powerful a lens is, the more it bends the light.

A converging (convex) lens is fatter in the middle than at the edges.
A diverging (concave) lens is thinner in the middle than at the edges.

The focal length is the distance between the focal point and the centre of
the lens. It is the point at which the rays seem to be coming from after
passing through the lens.

An image that can be focused onto a screen is called a real image.

An image that cannot be projected onto a screen is known as a virtual
image.
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All electromagnetic waves are transverse waves.

All electromagnetic waves travel at the same speed in a vacuum (3 x 108
m/s). This is often referred to as the ‘speed of light’.

Some animals are able to detect electromagnetic waves with higher or
lower frequencies than visible light. For example, birds can detect UV
light and snakes can detect infrared.

William Herschel discovered infrared by using a prism to split sunlight
into a spectrum and placing a thermometer in each of the colours and
just beyond the red end of the spectrum.

The waves that make up the electromagnetic spectrum are radio waves,
microwaves, infrared, visible light, ultraviolet, x-rays and gamma rays.

Radio waves have the longest wavelength (and therefore lowest
frequency) of all the EM waves in the spectrum.

Gamma rays have the highest wavelength (and therefore the highest
frequency) of all the EM waves | the spectrum.

Most telescopes use curved mirrors to focus the EM radiation onto a
central sensor. (higher only)

The type of material used for the mirror and the size of the telescope
depend on the wavelength of the radiation being studied.

15
Radio waves are produced by oscillations (variation in current and
voltage) in electrical circuits. 16
A metal rod can be used as an aerial to receive radio waves. The radio
waves are absorbed by the metal rod and cause oscillations in the 17
electrical circuit connected to the aerial.
Some radio waves and all microwaves pass through the ionosphere (a
region of charged particles in the atmosphere). 18
Some frequencies of radio waves are refracted by the ionosphere.

19

.The intensity of radiation emitted increases with temperature.

Knowledge Organiser: physics, Cp5b

iy ot LT Y e =S
g Wty “l & o, g:_/ o

SOME EMITTED |
HEAT PASSES

THROUGH THE

b
—~
ATMOSPHERE ? SOME HEAT 1S
INTO SPACE 4 ABSORBED BY CARBON
DIOXIDE, A GREENHOUSE

GAS. HEAT IS RE-EMITTED
LN ALL DIRECTIONS AND
/| SoME BECOMES TRAPPED
WITHIN THE EARTH'S
ATMOSPHERE. THE EARTH

THE SUN'S W,
|RAvs ENTER |3 %Y
THE EARTH'S

ATMOSPHERE |

BECOMES HOTTER AS A
RESULT

ENERGY IS
ABSORBED BY
THE EARTH'S
\ SURFACE AND

| LONGER
WAVELENGTHS,

) SUCH AS INFRARED

/ | RADIATION (HEAT)

;:'”“l ]
."nln‘ | '|.\'{”l‘|'

JVV VY VYYIYITY TN

e T Dot BA e Ao e .- Wiewh- Nmwsr dw oy Gmrwre v

|
g 0
o A

X

"o e T —— s P Lp e Pacde

v meboriyt v 1 1w 1 nel

‘v

The higher the temperature, the shorter the wavelength.

For the temperature on Earth to stay the same, the Earth must radiate
energy into space at the same average rate it is absorbed.

Some gases in our atmosphere (such as carbon dioxide) naturally absorb
some energy, keeping the Earth at a higher temperature than if there
were no atmosphere. This is known as the greenhouse effect.

EM waves with shorter wavelengths (Gamma, X-rays and UV) are known
as ionising radiation.

lonising radiation has the ability to cause mutations in your DNA which
can kill cells or sometimes lead to cancer.



