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Mini Objectives: 
· Learn how to relate Newton’s second law to the centripetal acceleration.

· Check the other models where the theory assembling Newton’s Second Law and centripetal acceleration can be applied.

· Understand the effects of adding a perpendicular acceleration component to the radial acceleration, how it affects the particle speed, and how to relate the whole to Newton’s Law.
Concepts:
· Newton’s Second Law: Relates sum of all forces to the mass and acceleration of a given object. Mathematically:



By substituting a with ac yields:



which is the 
· Centripetal acceleration points towards the center of the circle of motion.

· The acceleration is perpendicular to the velocity; else it would affect its speed.

· If the acceleration ceased to exist, the object would travel on a straight line. 
· Conical Pendulum: A scenario where the particle is being held by a rope attached to the ceiling and stirring, a bit like a pendulum. The tension y force must be high enough to meet gravity’s plus the weight of the particle:

The mass of the particle does not affect its speed.

· A car speed may be limited by the static friction force between its wheels and the ground. We can derive max speed a car can travel down the road way with:

It is important to notice that the mass of the car has no influence on the velocity limit. Banked road ways can help improve the speed limit.

· Nonuniform Circular Motion: Particle speed change over time. There is a tangential acceleration component present that is responsible for the change in speed, while the radial acceleration influences the direction of velocity. The sum of the acceleration makes the up the total:

                           It can be expressed in term of forces acting on the particle:

While the redial acceleration always points towards the center of the circle, the tangential follows the tangent. Therefore, they are perpendicular to each other.
