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Motion in a Plane .
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two axes now, resofve first, then it'c two ctraight lines
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Displacement vs path length *

—

Displacement
* avector, the change in position vector, s = x, - X
* depends only on where you started and where you finished

* can be zero even after along journey, as it is for one
full circle

\ =

Path length

» ascalar , the actual distance covered along the way

* never decreases, and never smaller than the magnitude
of the dispLacemen#

» for one full circle it is the whole circumference
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co average speed uses path length while average velocity uses displacement. They agree only while the motion never
reverces

Velocity and acceleration, average and W
instantaneous

displacement , average speed _

N rage velocity =
ayerage eloc‘w time interval

path length

time inferval
* instantaneous velocity, the Limit as the interval

shrinks to zero: v = %’i—

o that's the slope of the x-t tangent

o instantaneous speed equals the magnitude of
instantaneous velocity : over a vanishing interval, path
= displacement

[ dv

3 &
accelerationa = — = }-l_—zx— , the slope of the v-t

#angen’r

* average and instantaneous values coincide for uniform

motion, not for non-uniform
-~ -
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learn these

Egquations of motion for uniform
acceleration

velocity after time t v=u + at

displacement s =ut + -;?- at?

velocity against displacement v = u® + 2as
from the average velocity s = % t

all four come ctraight off the v against t graph: the
clope ic a and the area under it ic ¢. They hold
only while a. is constant
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Reading a motion graph

-» AXx

tangent

x againct 1: the chord’s slope is v,, the fangentec i v

a horizontal x-t line ic rest. a curved v-t line means a itself i changing

v :
area = Ax i

a &
v

a = slope of v-t

t

v againet 1: clope a, the area beneath it the displacement
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