4th Form Forces and Motion Revision List

Sorry 4th formers, but you books have got so much stuff in them to mark, that I’m going to have to take them home for the weekend.

So here is everything you need to know for the forces and motion test you will be taking in Monday’s lesson (even though I won’t be there.)

Vectors and Scalars

Scalar quantities just have a size, whereas vector quantities have a size and a direction.

For forces and motion, speed is a scalar quantity but velocity describes the size and direction of the motion of an object.
	Vector
	Scalar

	Displacement
	Distance

	Velocity
	Speed

	Acceleration
	Time

	Force
	Mass

	
	Energy


So, to recap: velocity is speed with a direction added.
Quite often, the words velocity and speed are interchangeable as long as everything is travelling in the same direction.
Motion Graphs
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You should know how to interpret the shape of graphs
The gradient of a distance/time graph tells you the speed
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The gradient of a Speed/time graph tells you the acceleration.
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Formulae to learn

Average Speed (m/s) = Distance travelled (m) / Time taken (s)

Acceleration (m/s2) = Change in velocity (m/s) / Time (s)
Forces
An object with no force or balanced forces acting on it will continue to move at a constant speed without changing direction.

Unbalanced forces cause objects to accelerate in the direction of the unbalanced force.
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The unbalanced force and the acceleration are proportional to each other. 

The larger the mass of an object, the smaller the acceleration caused by a particular force acting on it.

1 Newton is defined as a force which is large enough to give a mass of 1kg an acceleration of 1 m/s2.

Newtons 2nd law

Force (N) = Mass (kg) × Acceleration (m/s2)

Freefall

A falling object has an acceleration caused only by its own weight. 

Weight (N) = Mass (kg) × Gravitational field strength (N/kg)

We can replace the force in Newton’s 2nd law with the weight.
Mass (kg) × Gravitational field strength (N/kg) = Mass (kg) × Acceleration (m/s2)
The mass of the object doesn’t matter; all objects accelerate down at the same rate.

Except when we take drag in to account…..

Freefall with air resistance
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The faster you fall through the atmosphere, the larger the air resistance force you experience. Objects will eventually reach a constant speed called terminal velocity when the drag force is equal to the weight. Light objects with a large surface area have slow terminal velocities (e.g. a feather)
Car Safety
The distance in which cars can stop is an important factor in road accidents. 

First, thinking distance is the distance travelled when the driver has seen a hazard, but is yet to press the brake down. 

Braking distance is the further distance travelled by a car as it slows down. 

Total stopping distance = Thinking distance + Braking distance

If you double your speed, you reaction time remains the same, but you will have travelled twice as far before you press the brake down. 

The time taken to brake to zero will double, and your average speed whilst braking will double. This means your braking distance will increase fourfold if you double your speed. 

We also looked at the Physics of crumple zones. 
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The front of the car crumples when it crashes. This increases the time taken for it to be stopped. An increase in time means a decrease in the deceleration that the car undergoes. The people in the car also decelerate at a lesser rate, and so they experience a smaller force (F=ma). A smaller force is less likely to hurt them.

