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Colorrett Motion in a Straight Line - :
one axis, three quantities, four equations
Position Velocity Acceleration
x(t) dldt e L dldt a=

where you are, with ¢ign

how fact x changes

how fast v changes
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integrate back: v =I adt+(C, x =I vdt + C, constants from initial values
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Position, path length and displacement

® position x: measured from a chosen origin O along the
x-axis, its sign gives the side

* path length: the fotal distance covered along the

actual path; a scalar, never negative
o displacement: A x = x; - x;, the change in position,
sign and all

¢ |A x| < path length, equal only if the motion never

turns back

® around trip: displacement zero, path length not

0 @ P
path length —_—)
> Ax

there and back, 0 to P to Q: the path fength counts
every metre, A x only start fo finich
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Moving the origin

¢ positions x; and x; change when O moves

o displacement x; - x; does not : it belongs to the motion
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one drive, two origing: x. and x; change, A x = x; - x;
does not
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Velocity and speed

“ average velocity: v = —i—: , the slope of the chord

on x-t
® average speed = ath length  over less than Iv]
time

o shrink A t o zero: the chord turns into the tangent
® instantaneous velocity v = :—: , the slope of that
fangent

* instantaneous speed is Ivl: over a vanishing inferval,
path length = IA x|
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the chord’e slope is v, ; chrink A t and it torns into
the tangent, whose clope ic v

Reading an x-t graph
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speeding up  slowing down  turns back

uniform
straight: uniform velocity. bending up: cpeeding up.
Aattening: clowing down. a peak: it turns back

a horizontal x-t line i¢ rest. x-t can never be
verfical, that wovld be two positions atf one time
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