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Today's agenda (MIT 3 and 4)

1. Motion in two and three dimensions in Cartesian
coordinates

* Acceleration due to gravity
 Using vectors in equations

* Projectile motion
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Review: dot product between two vectors - s.w N

e Geometric interpretation of dot product
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Kinematics " B

e A description of motion without considering forces
* We will approximate objects as point masses

* Need to go beyond one dimension
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Vector position in Cartesian coordinates = i.

e Position in 1D: x(7)
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Vector displacement (Cartesian) e
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Vector velocity (Cartesian) o

displacement  Ax

e Average velocity in 1D: v =
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Vector velocity (Cartesian) o

e Speed (i.e. magnitude of velocity): A= (({_2>,{%w
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e Direction:
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Vector acceleration (Cartesian) e

Center

change in velocity  Av

e Average accelerationin 1D: a =

time elapsed At
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Vector acceleration (Cartesian) o

e Magnitude of the acceleration:
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e Direction:
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DEMO (55)

Projectile motion
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Projectile motion o

e Two balls are released
simultaneously under gravity

e \What causes the difference in
their motions?

 \What equations of motion need
modified”?




Velocity throughout projectile motion

 Motion in horizontal and vertical
components are decoupled and

independent 49915,
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See you at the exercises tomorrow!
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