A2 Level Physics

Chapter 8 — Further Mechanics
8.1.1 Kinematics of Circular Motion
Notes

www.tutorpacks.co.uk (> ] W ' @tutorpacks

© Tutor Packs 1


https://www.youtube.com/channel/UCf0Baa0__vg1XoNS0ay9Krw
https://www.tiktok.com/@tutorpacks?_d=secCgYIASAHKAESPgo8sbS3LTMUnDQsKSZIU8nyu2JwzZWl3EBCpBUyHxKe8zJbXrzndQJbwTomElO971WqtkSk%2BwTPTd5tvRwNGgA%3D&language=en&sec_uid=MS4wLjABAAAAwkQUt9LjNdX35m3dFWIqCEQOaIENwYDqOpHILTzaWbLyRAF7y1aKxSJzwxWPuoXa&sec_user_id=MS4wLjABAAAAwkQUt9LjNdX35m3dFWIqCEQOaIENwYDqOpHILTzaWbLyRAF7y1aKxSJzwxWPuoXa&share_app_id=1233&share_author_id=6996655590592988165&share_link_id=3e449414-f896-4d6c-a823-353aa918ade7&timestamp=1629743849&u_code=dk6448077med76&user_id=6996655590592988165&utm_campaign=client_share&utm_medium=android&utm_source=more&source=h5_m&_r=1
https://twitter.com/TutorPacks
https://www.instagram.com/tutorpacks/

The Radian (rads) The Radian (rads)

You should be familiar with using degrees to measure angles, with a For a complete circle (360°), the arc-length is just the circumference of
complete circle equal to 360°. the circle (2nr). When you divide 2rr by the radius (r) gives 2. E.g.

An alternative option to using degrees is to use radians. All angle
measurements in circular motion use radians, so make sure you're o
familiar with them before diving into this topic. So there are 2x radians in a complete  arc- length =

_ circle (360°).
Angular Displacement

Therefore 1 radian is equal to about 57°.
Angular displacement is the angle (6) through
which an object turns when it is moving in a Conversation
circle. (Linear displacement is the equivalent o , -
quantity - when an object moves in a straight . To convert degrees to radians: multiply by e
line). _ _ _ 180°
Although 6 can be expressed in degrees, we To convert radians to degrees: multiply by —
will use Radians (rads).

One RADIAN is the angle formed at the centre of a circle by an arc of
length equal to the radius of the circle.

) ) length of arc
angle inradians = ——————
radius

S
6 ==
r

0 = m =180°
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Anqular Velocity

The angular velocity is the rate at which an object rotates. Just as
linear speed, v, is defined as distance + time, the angular speed, w, is
defined as angle = time. The unit is rgd s~1 (radians per second).

w ==
t

Where:

w = angular velocity expressed as the Greek letter ‘omega’ (w)

// 7\

measured in rad s~1.
6 = angle that the object turns through in rad /
t=timeins

Instantaneous Velocity

~ — —

Instead of thinking about angular movement, consider the moving
object's actual velocity through space (also known as the
'instantaneous velocity’).

Consider an object moving in a circular path of radius, r, that moves an

angle of 6 rad in time, t, seconds. We know that:
) distance
linear speed = ——

time

However, because the object is moving in a circle, the distance
travelled is equal to the arc length, s, that the object travels through in
its circular motion, so: <

v=-

But, we already know that s = r6 from the previous page, so we can

plug that into the equation above to g%t:
T

v=—
t
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Instantaneous Velocity

Rearrange to get:

But, because we just learned w = %, we can substitute it back into the

eguation above to get: Y
w=-
r

Rearranging gives us linear speed as:
V= wr

Where:
w = angular velocity measured in rad s~1.
1

v = linear speed in ms~

r = radius of the circle of rotation in m
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Frequency and Period

Circular motion has a frequency and a period.

The frequency, f, is defined as the number of complete revolutions per
second (rev s~! or hertz, Hz).

The period, T, is the time taken for complete revolution (in seconds).

Frequency and period are linked by the equation:

1
f=7

For a complete circle, an object rotates through 2m radians in a time, T.
As a result, the angular speed equation becomes:

_21r
@ =7

Now substituting f = % into the equation above, you get an equation

that relates w and f:
w = 2nf

We can substitute the above into v = wr, to get:

v =2nfr

The above gets us the linear velocity.
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Points to note

The linear velocity (v) always acts along the tangent to the circle
(i.e. at 90° to the string).

Angular velocity acts along the circular path.

Both angular speed and linear speed is constant therefore the
magnitude of the velocity remains constant, but the direction of the
velocity is constantly changing.

4) Angular velocity and angular frequency both us the Greek letter
omega (w) however the formulas are different.

. 6
Angular velocity, w = ”

Angular frequency, w = 2?” = 2nf
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For more revision notes, tutorials and worked
examples please visit www.tutorpacks.co.uk.

Please see ’8.1.2 Kinematics of Circular Motion
worked examples’ pack for exam style questions.
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