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S2 Light and Forces Summary Sheet.
Light is a form of energy that allows us to see things.  It travels in straight lines called rays.  The speed of light is 300, 000, 000 m/s.   This is so fast that light from the sun can reach us in approximately 8 minutes and light reflected off the moon can reach us in a little over a second.  Light waves travel much faster than sound waves which in air is typically only 340m/s. This is why we actually tend to see lightening before we hear the thunder.

Light for seeing
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Luminous objects; such as the sun, candles, lamps etc. emit their own light  Most objects that you see don’t give off their own light.  You see them because light rays from a luminous object bounce off them into your eyes.  This is called REFLECTION.   When we draw diagrams to show light reflecting we use a ruler and show the direction of travel with arrows.
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The Law of reflection
This states that
“the angle of incidence equals and angle of reflection.”
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Periscopes

A periscope uses 2 mirrors to take advantage of the law of reflection.  Allowing you see over walls or round corners for example. 

Light can travel in the reverse direction as well.  This is the Law of reversibility.  
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Refraction

 When light travels from one medium to another (such as water or glass to air or vice versa) then it causes the light to change speed. This process of light changing speed and potentially changing direction is called REFRACTION.  
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[image: image10.wmf]The diagrams below show the results of light refracting as it travels from air into glass and back out to air.   
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Real and apparent depth
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Due to refraction the water in pools looks shallower than it really is and it can make it harder to catch fish as their real and apparent depths are different.  
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Lenses
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Normal Eye
Light going through the normal eye passes through the cornea and the eye lens, both of which act as convex lenses causing light to be focused on the retina at the back of the eyeball.

However, the image is smaller, back to front and upside down.  
Short Sight

The rays of light focus before the retina i.e. the focus falls short of the retina.  The image is blurred if looking at objects from a distant light source.




Long sighted
The rays of light focus long after the retina (a long distance after the lens) and so the image from a close up object is blurred.




Colour  Mixing
The primary colours of light are Red, Green and Blue.  From these 3 primary colours we can create all the other colours.  The secondary colours are shown in the table below but we can make any colour by changing the intensity of the colours we mix.  E.g. We can make orange by mixing red and green but having more red light than green.

Electromagnetic Spectrum  (EM Spectrum)
Travelling at 3 x 10 8 m/s electromagnetic radiation is all around us, even in the vacuum of space.  It is a family of waves/ radiations which is arranged into a spectrum. Radio, Microwaves, Infra Red, Visible light, Ultra Violet, X –Rays, Gamma Rays

Forces
 Forces are measured in Newtons (N) using a Newton Balance/ Newton Meter.  
Applying a force to an object can cause it to change shape, speed and direction.
Mass

Mass is defined as the quantity of matter in a body.  Mass is measured in  kilograms (kg)


Weight

Weight is a Force and is measured in Newtons. (N) 



Friction
Friction is caused by the contact of two surfaces.  If objects do not slide across each other easily, the force of friction between the two surfaces is large 

Friction is a force that opposes motion, causing objects to slow down.  For race cars you may want to minimise the force of friction slowing down your car.  However friction can also be useful.  Friction between the tyres and the road enables a vehicle to move because the tyres grip the road. 
We can INCREASE FRICTION by making the surfaces rougher or by increasing the surface area in contact.  This is how parachutes work to slow down sky divers by increasing the air resistance to help with slowing them down.  

We can REDUCE FRICTION by making surfaces smoother or by decreasing the surface area in contact, i.e. lifting the surfaces away from each other.  Lubrication for example, uses oil to lift surfaces apart so they slide over each other more easily.  Air can also be used in a similar way e.g. in hovercraft.  If it is possible to change the shape of an object it may be possible to reduce friction by streamlining the shape by using curved surfaces and rounded corners to reduce air resistance or drag.












Weight = mass x 10





On Earth assuming mass is in kg








Convex Lenses cause light to focus in.  The thicker the lens the more powerful it is, causing it to focus light in over a shorter distance.  Ie the focal length is shorter
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Refraction through a prism


White light can be split into many colours of light using a prism. This produces a Light Spectrum.  The diagram should show the colours as Red, Orange, Yellow, Green, Blue, Indigo and Violet.  There is a memory aid to help you remember this order (Richard of York Gave Battle in Vain) 








Long Sightedness can be corrected by using a Convex Lens or  Converging Lens.





Short Sightedness can be corrected by using a Concave Lens or Diverging Lens.





Red


Orange


Yellow


Green


Blue


Indigo


Violet





For conversions            1000g = 1kg





Focal Length





It still refracts when light hits the boundary at right angles to the surface, but it does not change direction.





Curved mirrors


If you shine light onto a convex mirror the rays spread out.  


They allow you see lots of surroundings as they allow light in from a wide angle.


They are used in car wing mirrors, and shop security mirrors, make up mirrors


If you shine light onto a concave mirror the rays come to a focus point.


They are used in satellite dishes and torches.











Primary Colour�
Primary Colour�
Secondary Colour�
�
Red�
Blue�
Magenta�
�
Red�
Green�
Yellow�
�
Blue�
Green�
Cyan�
�









Concave lenses cause the light to spread out. These are sometimes called diverging lenses
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Visible Light





Newton Balance





For Earth we use 10 for g = gravitational field strength) on the moon and other planets we find the weight by multiplying the mass by a different value of g, giving us the formula		 Weight = mass x g
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