Circular Motion

Angular speed

An object is travelling on a circle with radius 7, and moves between the points A and B with speed
-1
vms .

We should know that the length of 1 between A and B can be
expressed by the equation | = 18, where r is the length of the

radius and 6 is the angle measured in radians.
As A

U=E

which as discussed

Ar6

U=E 4 1

But since the radius of the circle remains constant

_ A6
v = TE B
And so we have our equation of angular speed, where w = %
V=710

For example, if a car travels around a roundabout of radius 2m with speed 5ms~! then its angular speed

. 5 —
will be w = > = 2.5 rads 1
ms ™1 is another way of writing m/s and rads~
sense as speed is distance over time, and angular speed is angle over time.

L is another way of writing rad/s. These units make

Angular acceleration

a=rw?
Even if the speed of an object stays the same, its velocity will change as the ¥
direction it is moving in is constantly changing. If velocity changes, this
means the object must always have an acceleration.

Consider an object travelling on a circle, again its speed is v. Its velocity at
A'is V4 and at B it is vg. Therefore its change in velocity can be found by
the equation Av =vg — vy

When 8 is small, we can say that the distance between A and B (1) can be
approximately expressed as a straight line from A to B, as there is little
curvature of the atc.

We then have two triangles we can draw, shown below. Cleatrly, these




triangles are similar! as they both have angle 8 and both are

AV ) ! .
. isosceles. For the far left triangle, two sides are of length 7 and
for the nearer triangle two sides V4 and vy are of the same
4 Vs s length as they are of the same magnitude. This means the ratio
A
between [ and 1 is the same as that between Av and vy, so
v Il Av
r v
As . .
We can use the fact that v = 1o in this case | = As = vAt
vAt  Av
r 1%
. . v
If we multiply both sides by Y
v Av
r At
Since a = =2
incea = —
At
2
a=—
r
and v =rw
w?r?
a =
r
$O
a=row?

Revisiting the car, which has w = 2.5rads™?t

a=25%x2=125ms?

and 7 = 2m, its acceleration can therefore be found by

See also
- Circles
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1 Meaning they have the same angles and are of the same proportions



