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Measuring Forces
· Six forces which need contact between objects are:

push 


pull

upthrust 

surface tension

friction


air resistance

· Three forces which do not need contact between objects are:

gravity


magnetic force


electrostatic force 
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· Forces are measured in units called newtons, symbol N.
· A newton balance is used to measure forces.  The force is used to stretch or compress a spring and the value of the force is read from a scale.

Action of Forces
· Balanced forces do not change the motion of an object.
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· Unbalanced forces can be used to change shape, direction or speed of a moving object. 
· Average speed = distance ÷ time
· Speed is measured in units called metres per second.

Example
What is the speed of a bicycle that travels 240 metres in 15 seconds?



Speed = distance ÷ time



Speed = 240 ÷ 15



Speed = 16 metres per second   (16m/s)
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Gravity pulls objects towards the Earth. 
· The force of gravity acting on an object is called weight.  
· Weight is measured in newtons.  
· Gravity is different on different planets.  The planets with larger mass pull harder and so objects have greater weight.

· Mass is the matter contained in an object and is measured in kilograms (kg).

· Weight in newtons = mass in kilograms × 10
	Mass 
	Weight  

	1 kilogram
	10 newtons

	2.3 kilograms
	23 newtons

	0.4 kilograms
	4 newtons

	100 grams
	1 newton

	50 grams
	0.5 newtons


· Gravitational field strength is the force acting on each kilogram due to gravity.

Forces in Air and Water
· Density is calculated using the formula;
 density = mass ÷ volume

Example 
What is the density of a substance if its volume is 25 cm3 and its mass is 150 g? 


Density = mass ÷ volume


Density = 150 ÷ 25


Density = 6 grams per cm3     (6g/cm3)
· An object will sink if it is denser than water and float if it is less dense than water. [image: image5.jpg]
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An object in free fall will speed up until it reaches its highest possible speed; this is called its terminal velocity. 
· Speeding up is called acceleration, which is the increase in speed per second.
· The terminal velocity of a falling object depends on its shape and its mass.  A streamlined shape can reach higher terminal velocity.
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