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Mini Objectives: 
· Know the difference between different kinds of motion. Understand projectile and uniform circular motion, their formulas, assumptions, and models. 

· Know how to relate the different motions learnt earlier and the tangential and radial acceleration.

· Learn the concepts of relative velocity and acceleration, and frame building models.

· Memorize the different types of force, the ones that exist in nature, and understand the vector nature and elements, like mass.
· Understand Newton’s first law, the concept of inertia, and its applications.

Concepts:
· Projectile Motion:  The motion of a particle that is thrown in the air. We assume there is no air resistance, and gravity acceleration is constant.
· Trajectory:  Refers to the path a projectile particle takes. It has the shape of a parabola. The positions of the particle are given by



. It reaches its maximum range when θ = 45°, the maximum height when it is thrown vertically straight up.

· Uniform Circular Motion: A particle moving in a circular path at constant velocity, and acceleration; where the last two are represented as vectors perpendicular to each other. The magnitude of the acceleration is:
· Centripetal Acceleration: Is equivalent to the instantaneous acceleration. As the difference in velocity from two points grows smaller, and the respective time the time interval approaches zero, we get the function for the Centripetal Acceleration:
· Another useful component is the time required to complete a full circle:

· Tangential Acceleration: Is the acceleration associated with a particle moving in a curved path. The acceleration vector is always tangent to the path:

· Radial Acceleration: Also related to particles moving on a curved path. It is perpendicular to the tangential acceleration. Its magnitude is inversely proportional to the size of the radius of the curve. It is defined by:


and added to the Tangential Acceleration to give the acceleration of the particle. The magnitude of the acceleration is given by:

· Relative Velocity and acceleration: The velocity of an object can vary from different perspective angles. If the viewer is moving, she might have a different perspective about the velocity of an object for example. The acceleration of object remains constant, regardless of the viewer, if the object has a constant velocity.

· Contact Force: Force generated from physical contact.
· Field Force: Force generated from electromagnetism, gravity, etc. On Earth we can only find those two types of force along with weak and strong forces, naturally.

· Forces as Vectors: Forces can be represented as vectors, as they share the same mathematical properties (i.e.: can be added the same way)
· Newton’s First Law: States that it is easy to find the point where an object free of interference has zero acceleration.  It is important to know that objects will remain in constant motion until and external force makes them stop.

· Inertial Frame: Setup where you can observer an object from at the same velocity that is affecting the target.

· Mass: Measured in Kilograms, it represents an objects inherent property. It is how resistant and object is to changes in its velocity.
