Circular Motion
Scenarios
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IB Physics Data Booklet

A.2 Forces and momentum F < uFy
F = uFy
F, =—kx
F, =6mnrv
F, =pVg
v — linear velocity (m s™) F, =mg
w — angular velocity (rad s') p=mv
J=FAt
. F-ma="2P
T — period (s) R
a — acceleration (m s2) [in a circle] GV o _Anr
i i r T?
F — force (N) [in a circle] ,
Tr
V=—=wmr




"The Rotor”

Rotor Curve Pendulum



Remember “The Rotor”

We can use this example to discuss that there must be an inward force
(centripetal force) acting towards the center. But why don’t they fall down?!?

Friction

Fi

Pendulum



You can't forget about Friction!

Fn [
Remember that friction is related to the normal force and the coefficient of friction (p).

Fret = Fy Ff:F"g

Fret = Fy

Pendulum



Give It a Shot!

The "Rotor" ride is the one which presses you against the walls of the spinning
rotor as the floor drops away. The coefficient of static friction between the wall

and the 75-kg rider is y = 0.06. If the ride is rotating at an

angular velocity

of 5.2

rad s-1, what must be the radius of the rotor? w
Ff — Eg *Friction and weight
— — ,UFN = mg are equal and opposite
; Fs (0:00)Fy = (75)(98) Lt the Centripetal Force
F Fy = 12,250 N Foo—ma B sz R
B g Fpor = Fy = mw?r
r = 6.04 m

_ 12,250 = (75)(5.2)*r

Pendulum




You didn't need the mass ©

The "Rotor" ride is the one which presses you against the walls of the spinning
rotor as the floor drops away. The coefficient of static friction between the wall
and the 75-kg rider is y = 0.06. If the ride is rotating at an angular velocity of 5.2
rad s°!, what must be the radius of the rotor?

_ Fr = uFy Fg =mg
—
_ 4 ) —
g (fma | Fr=F
R a=7=a)2r —
s \ Uk = mg
FE - ) v
- Uiw“r = wig

- ,Ll(,l) = g = solve forr

Pendulum



N
All Together Now!

Fr = Iy
Fret = Fy

Pendulum




A
Skidding Around a Curve

V . . .
\ What is providing the centripetal force
causing the car to move around the curve?

F Friction




Skidding Around a Curve

A car of mass 1240 kg moves around a bend of radius 63 m on a horizontal
road at a speed of 18 m s-!. If the car was to be driven any faster there would
not be enough friction and it would begin to skid.

What is the coefficient of friction between the road and the tires?

m = 1240 kg
r =63 m

_ -1
v=18ms F—F
Fy=F =mg

= (1240)(9.8) = 12,152 N

Pendulum




A
Banked Curve
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Pendulum




N
All Together Now!

= 1fg Fn = I

Fret = Fy FnetzFf

Pendulum



N
Pendulum Circle

mg

Pendulum




N
Pendulum Circle

Pendulum



Pendulum Circle

What is net force required to cause a 0.12 kg
mass to swing in a horizontal circle with the
string at an angle of 30°7?

T, = F, = mg = (0.12)(9.8) = 1.18 N

T
tan(@) = T_x T, = T,tan(6)

o T y
y
T, = 1.18tan(30°) = 0.68 N

Foee =T,=0.68N Fnet — 068 N

Pendulum




CAUTION! There are two triangles

Distances | [m] Forces | [N]

Pendulum



N
All Together Now!

Fr = Fy Fy = Fy Iy = Iy
Fret = Fy Fﬂ@t:Ff Fret = 15

Rotor Pendulum
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