1st Semester Final – Newton’s Laws
Ah, Newton’s Laws… 

N1: The “Law of Inertia” is really just the equilibrium state where we just ‘balance’ all the forces. Zero acceleration, constant velocity (not just constant speed). 

N2: 
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  Notice the ‘net’ concept. We need to have an imbalance of forces to have a nonzero acceleration. Notice also that the direction of the acceleration is the direction of the net force. (We’ve been assuming an object whose mass does not change.) We actually used: 
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. What’s the difference? Notice the vector symbols are dropped. All three quantities are now positive (magnitudes). When our students use Newton’s 2nd Law, we use this magnitude statement and never have negative quantities. We may subtract but we’ll never have a negative acceleration magnitude.
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 The “action-reaction” law. If “A” acts on “B” then “B” acts on “A” with an equal (in magnitude, that is) but opposite (in direction) force.

Yadda, yadda, yadda… what about some test problems, you ask?

Well, let’s see. The elevator problem tested the difference between weight (Fg or w) and mass (m). It also introduced the concept of ‘apparent weight’ which was just the normal force (N) if the object was sitting/standing on a scale or the tension (T) in the rope if the object/person was hanging from the ceiling of the elevator. Which was bigger (in magnitude), the up-force or the down-force (Fg)? Remember how it depended on the direction of the acceleration of the mass or elevator and not the direction it was going?
What else would Mr R want to test us on? Force diagrams and Force Equations…

It wouldn’t be a final if we didn’t have an inclined plane problem. Remember the “Inclined Plane Theorem”. All objects slide down a frictionless incline with an acceleration (magnitude) of …  
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. This also requires the need to break down the force of gravity (F​g or w=mg) into components: 
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And don’t forget pulley problems. Remember to count the number of ropes? Different ropes means use subscripts (ex/ T1 vs T2). Usually all the masses had the same acceleration.

Remember our Friction Lab? Well, what’s a final without recalling...
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 and when the object is sliding across a surface: 
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Of course friction could slip into a pulley problem or an inclined plane problem or just about anywhere… There were two things to watch out for. (1) What was the normal force? and (2) what was the direction of the friction force? 
_1167328201.unknown

_1167328987.unknown

_1167329400.unknown

_1167329437.unknown

_1167329205.unknown

_1167328710.unknown

_1167328038.unknown

