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9702 C12 Motion




Radians & Angular Displacement

-->We use radians rather than degree in circular motion equation (as it is
more convenient)

radian(rad) = angle subtended at the centre of circle when arc length = radius

angular displacement(0) = change in angles, in radians, of a body as it rotates
around a circle
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Where:
o Af=angulardisplacement, orangle of rotation (radians)
o s =lengthofthearc, orthedistance travelled around the circle (m)
o r=radius of the circle(m)




Angular Speed

Any object travelling in a uniform circular motion at the same
speed travels with a constantly changing velocity

-->this is because it is constantly changing direction(velocity is
vector), and is therefore accelerating

The angular speed(w) of a body in circular motion =
the rate of change in angular displacement with
respect to time

\(EANGULAR SPEEL

RADIUS e

[

ANGULAR DISPLACEMENT -

t& LINEAR SPEED

_AO 21T _
w_At =T = 2nf

Where:
o Af=changeinangulardisplacement(radians)
o At=timeinterval(s)
o T=thetimeperiod(s)
o f=frequency(Hz)

Where: V= Wr

o visthelinearspeed(ms™)
o ristheradius of orbit (m)

This equation tells us”

-the greater the rotation angle in a given
amount of time, the greater the angular
velocty
-an object rotating further from the
centre of the circle(larger r) moves with
a smallar angular velocity(smaller w)



Centripetal Acceleration

An object in uniform circular motion is continuously changing direction, and therefore is constantly changing
velocity. This means the object must therefore be accelerating.

This is called the centripetal acceleration and is perpendicular to the direction of the linear speed.
(centripetal means it acts towards the centre of the circular path)
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Centripetal acceleration is caused by a constant
magnitude of centripetal force that acts perpendicular
towards the centre. So the centripetal acceleration and

force act in the same direction

THE DIRECTION OF |
VELOCITY IS AT A /v
TANGENT TO THE |
CIRCLE

CENTRIPETAL FORCE & ACCELERATION
ARE IN THE SAME DIRECTION FROM
F=ma (NEWTON'S SECOND LAW)

a=CENTRIPETAL ACCELERATION
V =DIRECTION OF VELOCITY = DIRECTION OF TRAVEL



Centripetal acceleration and force

centripetal acceleration = acceleration of an object towards the centre of a circle when an object s in
motion(rotating) around a circle at a constant speed
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Where: S d .
o a= c?entripetal acceleration (ms2) a = rw? =V
o v=linearspeed(ms)
o r=radius of the circularorbit(m)
centripetal force (F) = the resultant force towards the centre of the circle )
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required to keep a body in uniform circular motion. It is always directed F= : = mMrw® = mvw

towards the centre of the body’s rotation



