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Physics of Car Collisions
Slide 9: Newton’s Laws of Motion
There are three Newton’s laws of motion: The first law states that an object in motion tends to stay in motion and an object at rest tends to stay at rest unless acted upon by an unbalanced force. The second law states that force equals mass times acceleration 
  (F = ma). The third law states that for every action there is an equal   and opposite reaction
Slide 10: First newton’s Law 
  
Newton’s first law of motion is also called ‘Law of Inertia’.Inertia is the tendency of a body to resist any change in its motion. Also, inertia increases as the object’s mass increases.The first law can be stated mathematically as summation of F(force) is equal to zero or change in velocity  divided by change in time is equal to zero.
Slide 11: Newton’s First Law during Car Collisions
When a car travel at approximately 13.9m/s collides with a solid object the car crumples, slows down and stops within about 0.1 seconds .The driver or passengers not wearing safety belts continues to move forward at the same speed the car was travelling .Additionally, after the car stops the passengers not wearing safety belts slams into the front seats’ backs, windshield, steering wheel, or the dashboard. The force needed to slow the passengers from 13.9m/s to 0m/s is equal to 15 times the force of gravity exerts on the passenger.
Slide 12: Newton’s Second law of motion 
Newton’s second law states that the acceleration produced by a net force on an object is directly proportional to the magnitude of the net force, is in the same direction as the net force, and is inversely proportional to the mass of the object(Jones,2000)
The force acting on an object is equal to the objects mass multiplied by its acceleration (F=ma).Hence, the net force acting on an object, is equal the mass of the object (in kg) times the acceleration of the object (in m/sec^2). The SI units of force is Newtons.
Slide 13: Newton’s Second law during car collision  
During car collision the force of a crash increases when either the mass or the acceleration increases. Net force is equals mass times acceleration. This means that if either of these two variables increase, then the overall force applied to the object in question will also be increased.
Slide 14: Example 
Car A weighs 300 kg and accelerates at 6.71m/s^2.Car B weighs 200kg and accelerates at 4.47m/s^2. Which car produces a greater force when it collides?
To determine the car that has greater force after it classes we use the formula; net force is equals mass time acceleration (F=ma). Therefore, the force for car A is calculated as. Car B on the hand, the force generated is equals to N. The net force produced by car A when it crashes will be greater than the net force of car B because car A weighs more mass than car
Slide 15: Newton’s third law of motion 
Newton’s third law of motion states that for every action, there is an equal and opposite reaction .The law describes the relationship between two forces in an interaction: to every action there is always an equal opposing reaction“
If object A exerts net force on object B, then, object B exerts a force of equal magnitude and opposite direction of A. The law can be stated mathematically as 
Slide 16. Newton’s third during car collision
 In the car crash, the action force(s) are the cars colliding with each other. The force sent back due to collision is the reaction force.
When the two cars applying the same amount of force headed to opposite direction collide they will experience a reaction force of equal magnitude .This causes the destruction of the front of both cars.
The car with greater mass is more likely to survive compared to a car with a smaller mass, even if the two vehicles were travelling at the same acceleration
Slide 17: Impulse 
Impulse is the momentum change. Also, impulse can be described as a measure of how much the momentum changes as a result of a force acting on it for a period of time.The SI unit of impulse is Ns or KgM/s. Mathematically impulse can be states as follows:
Impulse Final time –Initial time) (t) or Impulse=final momentum – initial momentum
Slide 18: Impulse during car collisions 
A 2500 Kg truck travelling at 8m/s collides with 1100kg car moving in different direction at a speed of 8m/s. The mass of the people in the car is 80kg and the person the truck weighs 80kg
Because this is a perfectly inelastic collision, momentum one is equal to momentum (=)



Since the mass of passers in both vehicles is 80Kg we can determine the impact of each due to collision as follows:
The impact of the collision the person the truck
I=392KgM/S 
The impact on the person the car 
[bookmark: _GoBack]I=80(3.1-(-8) =888KgM/S
From the calculations the impulse on the truck is 392KgM/S and that of the car is 888KgM/S. Hence, the passengers in the truck have high chances of surviving compared to those in the car.
