PHYS111
Week 3 Review
Jordan Seider

Relative Velocity (continued)

To solve these questions: 
· You must look to see what relative velocities you are given and what you are solving for and use this to create an appropriate equation to solve for the unknown.
· Draw a diagram (labeling the compass or otherwise direction) with all the given vectors and angles.
· Using what information you have, calculate the magnitude and direction using the Cosine Law and Sine Law respectively.

Heading – this is the direction the vehicle is pointed (boat, plane, etc.). It is the direction of the vehicle relative to the moving medium.

Cosine Law 


Sine Law 


CAN ALSO BE SOLVED USING COMPONENTS. (Diagram is also helpful here)

Newton’s Laws

Aristotle > Galileo > Newton

Newton’s First Law of Motion:
	With no net forces acting on it, an object at rest remains at rest and an object in motion moving with some velocity continues with that velocity.
	
Basic Properties of Forces:
i. A force is a push or a pull (specific action)
ii. A force acts on an object (pushes or pulls something; does not act in isolation)
iii. A force requires an “agent” (something acts to push or pull, and you must be able to identify the agent)
iv. A force is a vector (magnitude and direction)
v. A force can be a contact force or a long-range force
a. Contact forces i.e. friction, tension, push
b. [bookmark: _GoBack]Long-range forces i.e. gravity, electromagnetic, etc.
Inertia – Is the tendency of an object to continue in its original motion
- Is qualitative but has measurable equivalent mass

Mass – a measure of the resistance of an object to changes in its motion due to a force that is measured in the SI unit, kg

Newton’s Second Law of Motion:
	The acceleration of an object is directly proportional to the NET force acting on it and inversely proportional to its mass. 



Using Newton’s Second Law, we can look at Gravitational Force as the mutual force of attraction between any two objects of mass m1 and m2



G = universal gravitational constant
r = distance between objects

Weight – magnitude of gravitational force acting on an object of mass, m, near the Earth’s surface.

Using Newton’s Second Law again, we can look at the following equation relating weight, w, to mass, m, and gravity, g.



WEIGHT depends on location.
MASS is an inherent property, weight is not.

Newton’s Third Law of Motion
	If two objects interact, the force FAB exerted by object A on object B is equal in magnitude but opposite in direction to the force FBA exerted by object B on object A.
		- Action, Reaction
- The action and reaction forces are on DIFFERENT objects and so the effects don’t cancel.

The normal force – A force that is perpendicular to the surface.

To solve problems with this information, a Free Body Diagram (FBD) is required. Use this to label all given information such as the normal, and any forces acting on the object.
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