To be able to calculate the speed of an object. To develop a knowledge of forces, and the effects of forces. To be able to calculate the resultant force when multiple forces are acting on an object. To develop an understanding of the difference between mass and weight. To develop a knowledge of forces that oppose the motion of objects on the ground and in the air.  To Investigate the factors effecting the strength of an electromagnet 

Transport – Speed

Speed is the distance travelled per second

In physics: 

· Speed has the symbol v
· Speed is measured in meters per second (m/s)
· Distance has the symbol d
· Distance is measured in meters (m)
· Time has the symbol t
· Time is measured in seconds (s)

The equation for speed is:
· [image: ]  or [image: ]
Average Speed can be measured in multiple ways including:

· Using a stopwatch to time a car traveling along a set distance
· Using light gates to time a car over a set distance 

· Measuring average speed is reliable because values for time and distance are large
· Measurements of speed can be made more accurate by repeating the measurements. 
· Average speed means that the car may have a higher or lower speed for part of this distance   

Transport/Forces - Definitions

A force is a push or a pull. 

When a force is applied to an object it will change: 
· speed 
· shape 
· direction of travel 
· Force is measured in units called newtons (N). 
· Force is measured with a spring balance. 

Transport/Forces - Balanced and Unbalanced Resultant 

· The resultant force is the overall effect of multiple forces acting on an object
· A free body diagram is used to calculate the resultant force.
· Unbalanced forces occur when the resultant force is not 0N.
· when forces acting on car are unbalanced, the car will change speed
· If the resultant force acts in the same direction as the car travels, it will increase speed
· If the resultant force acts in the opposite direction as the car travels, it will decrease speed
· Balanced forces occur when forces acting on an object are equal and opposite.
· Balanced forces occur when the resultant force is 0N.
· Newton's 1st Law: when forces on a car are balanced it will remain stationary or continue to move at a constant speed in a straight line.
· A free body diagram is used to calculate the resultant force.

Transport/Forces - Friction

· Friction is the force that opposes the motion of an object.
· Friction converts Kinetic energy into Heat Energy.
· When the force of friction is equal in magnitude to the engine force of a car it will move at a constant speed
· When the force of friction is less than the engine force of a car, the speed will increase (Acceleration)
· When the force of friction is greater than the engine force of a car, the speed will decrease (Deacceleration)

Situations where friction is useful include:

· bike brakes (between the brake blocks and wheel rim)
· car tyres (between the tyres and the road surface)
· striking a match (between the match head and the side of the box)

Situations where friction is a nuisance include:

· worn out clothes (due to your body rubbing on your clothes)
· air resistance (between the air and a car when it is moving)
· friction burns (between hands and a fast-moving rope)

Friction can be reduced by:

· Lubrication
· Reducing the force applied
· Smoothing the surface of the object.


Forces - Examples

Mass and Weight:
· Mass is measured in kilograms (kg). 
· Mass is the measure of the amount of matter in an object. 
· Weight is measured in Newtons (N). 
· Weight is the measure of the force due to gravity acting on an object. 
· Gravitational Field Strength is measured in newtons per kilogram (N/kg) 
· Mass remains constant on all planets. 
· Weight varies from planet to planet due to the gravitational field strength of different planets. 
· Earth has a gravitational field strength of 10 N/kg. 
· Equation:  or 
Magnetism:

· All magnets have 2 poles (ends)
· North and south poles are attracted to each other
· Like poles repel each other
· Magnets generate a magnetic field
· Magnetic field lines show the direction a magnetic metal will move in this field
· The shape of magnetic field lines can be seen using iron filings. 
· Magnetic field lines are always drawn from north to south  

Electromagnetism:

· Normal Magnets are always Magnetic
· Electromagnetic can be switched on an off
· Electromagnets can be used in scrapyards to move old cars.
· Electromagnets are made by wrapping coils of wire around an iron core and connecting it to a power supply.
· Increasing the number of coils increases the strength of an electromagnet 
· Increasing the supply Voltage increases the strength of an electromagnet 
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