Circular Motion In
Force Fields

IB PHYSICS | CIRCULAR MOTION




Remember Gravity?

Find both F  (gravitational force) and g (gravitational field strength)
for the moon’s orbit relative to the earth

r=3.8x 108 m

m = 7.4 x/ 10%* kg

m =6 x 104 kg
mpms;
bg=0G—3 G = 6.67 x 10" N m?2 kg =03




r=3.8x 108 m

‘ m = 7.4 x/ 10%* kg
m =6 x 104 kg




IB Physics Data Booklet

A.2 Forces and momentum F, < uF,
F = usFy
F, =—kx
F, =6nnrv
F, =pVg
. . F,=mg
v — linear velocity (m s)
p=mv
w — angular velocity (rad s) S FAt
F=ma=%
T — period (s) 2 .
. . =V_= 2 — T
a — centripetal acceleration (ms?) |77 ="~
F — centripetal force (N) 2 _
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Circular Motion | How Fast?

Calculate linear velocity (v), angular velocity (w), and period (T)

r=3.8x 108 m

m = 7.4 x/ 10%* kg
m =6 x 104 kg

r
a=—=w*r = = 0.00277 m s~ 2




Remember the Right Hand Rule?

Thumb points in direction of the current
positive charge

Fingers point in direction of the field lines

Palm points in direction of the force

How do you represent a direction that's perpendicular to the paper?

Into the paper x Out of the paper| @




Particles Moving Across Fields




Particles Moving Across Fields
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Sketch the motion of the charged particle in the magnetic field
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Force on a Charged Particle

., = quB sinf

E,, —» Magnetic Force |N]

v — Particle Speed [m s™1]
B - Magnetic Field Strength [T}
0 — Angle between field and speed |°]




E,, = quB sinf Frer = ma a=—=wr = V=——=r

A beam of protons travels with speed v = 7.00 x 10°> m s~ .The beam enters a region of uniform magnetic
field that is perpendicular to the velocity. The protons move in a circular path of radius r = 0.150 m.

a. Calculate the magnetic field strength required b. Calculate the time for a proton to circle once

m = 1.673 x 10727 kg
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