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why things stay put, why they move, and why every puch puches back
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( Newton's first law, inertia

* abody keeps its state unless a net external force acts

that stubbornness is inertia: mass is its measure
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Galileo: the ball reaches the same height , farther ona gentler slope

bus starts, you lurch back; it brakes, you lurch forward

no net force means no chunge in motion, not no motion

start height same height ____.: bus speeds up

!urclhgs back % } coin on a card

came height on either slope bus speeds up: the body stays behind  card flicked away: the coin drops in

"7 Falls 'straight down
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Why a ball stops

= never stops —— friction stops it
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emooth floor: it never stops rough Floor: friction stops it, not ‘o force’

Newton's second law, impulse
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net force and rate of change of momentum T
for constant mass F = ma
momentum, defined p = mv
impulse, a large force for a short time J = FAt = Ap
=y
v same area
same p hands give
=
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pull a cart: a follows F, v climbs came push, came time: came p gained ctiff or giving hands: came area
F = ma is a special case, the real law ic about momentum. a longer cafch means a smaller force
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