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Acceleration and Momentum

I. Newton’s second law -  a net force on an object causes acceleration

A. Force Equation

1. Force = mass X acceleration

a. F=ma

b. Newton = kg x m/s²

B. Falling objects and Gravity

1. Gravity is a force that causes things to accelerate toward the earth

2. All things accelerate toward the earth at 9.8 m/s²

3. If   F=ma, then a one kg object exerts a 9.8 Newton downward

C. Air resistance

1. Air causes things to accelerate at a slower rate toward the earth

2. Air is a fluid that resist motion

a. The faster something moves through air the greater the air friction

b. Force upward due to air friction increases as velocity increases

c. Terminal velocity is when a falling object quits acceleration do to the force of air friction upward equaling the force of gravity downward

II. Projectiles and circular motion

A. Projectile - anything thrown, shot or propelled through the air

1. All projectiles have to components to their motion

a. All projectiles have motion horizontal to the earth’s surface

b. All projectiles are acceleration toward the earth at 9.8ms²  

c. These two components cause all projectiles to travel on a curved path

B. Centripetal acceleration – Any force that causes the acceleration in a curved path

1. Centripetal force is the force acting toward the center of a curved path

2. There must be centripetal force before and object can accelerate toward the center or around a curve

C. Weightlessness in orbit is really freefall on a curved path around the earth

D. Artificial satellites

1. Objects put up in orbit by man

2. Objects have to reach a certain velocity before it will stay in orbit

a. Speed depends on how high above earth’s surface the satellite orbits. 

b. Speed of orbit is about 29,000 km/hr

c. Geostationary satellites seem to move the same speed as the earth’s rotation

3. Satellites fall because the horizontal velocity decreases

III. Newton’s third law of motion -  to every force there is an equal and opposite force

A. Action reaction Forces

1. Rocket Propulsion is the result of action reaction

IV. Momentum -  mass on the move

A. Momentum  =  mass x velocity

1. P = m x v

2. Law of Conservation of Momentum

a. Total momentum does not change 

