Physics I Unit 3 Variable Velocity Lab Wrap-up Discussion

Position vs. Time, Angular Position vs. Time
Position is proportional to time2 or Angular Position is proportional to time2.
General Equation (    
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  or   θ = ½ α t2 + θ0
slope ( 
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Velocity vs. Time, Angular Velocity vs. Time
Velocity is proportional to time, Angular Velocity is proportional to time.
General Equation (    
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Velocity vs. Position, Angular Velocity vs. Angular Position
Velocity2 is proportional to Position and Angular Velocity2 is proportional to angular position.
General Equation (    
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 V2 = 2 a x + V02     or    ω 2 = 2α θ + ω02
slope ( 
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y-int ( initial velocity squared, V02 or initial angular velocity squared ω02
Instantaneous Velocity:  The velocity of an object at an instant of time.  The slope of the tangent line on an x vs. t graph. (ex. Speedometer/velocimeter)


Zooming in
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Average Acceleration:  The change in velocity of an object in a given amount of time, or the slope of a velocity vs. time graph. 
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Units: m/s2 or m/s/s


ex.  Car (gas, brakes, steering wheel)

    vector or scalar?


ex. Speeding up while moving(-)/slowing down while moving (+)

Instantaneous Acceleration:  The acceleration of an object at an instant of time.  The slope of the tangent line on an v vs. t graph.

What we can acquire from a graph.
X vs. T

Slope (average velocity

Slope of Tangent( instantaneous velocity

V vs. T

Slope ( average acceleration

Slope of Tangent( instantaneous acceleration

Area under graph( displacement ((x)

A vs. T

Area under graph( change in velocity ((v)

Slope ( jerk (rate of change of acceleration)



Constant Acceleration
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(show derivation)
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also:    
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(show derivation)

[image: image14.png]v=wv +al

0+ Ul +

v =+ 2a (v - xy)




Change in Velocity/Change in Time vs. Time, Change in Angular Velocity/Change in Time vs. Time

( = ½ α t2 + (o  and derive ( = ½ α t2 + ωt +  (o
ω = αt + ωo 

ω2 = 2α Δ( + ω2
So  α = Δω/t,  x = rθ . v= rω   will lead to  a = r α

ΔV/ΔT is proportional to time,  Δω/ΔT is proportional to time.
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slope ( 
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General Equation (    
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Determine this using motion detector
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