Circular Motion

Basic Equations:

Tangental Force Fr = mar, Norminal (Radial) Force Fy = may .

Let [ be the arc length travelled, and 6 be the angle such arc spans, then [ = 76 .

v = % :ngré. Angular velocity is defined as w=0| - [v=rw].
ar=v=rw ... (1)

Projections on x-axis and y-axis:

Acceleration:

Uniform Circular Motion :
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i =—rsing-0 ,',’iz—rwsin&z—vsinﬁ
i=—rsinf-w—rwcosh -6 ,'_’izfrwsintTwQCosé‘
y=rcosf -0 .',’y:rwcosﬂzvcosﬂ‘
j=rcosb-w—rwsinf-0 ,',’y:rwcose—rw2sin9‘

Let a be the magnitude of acceleration.
— @2 4

= (—rwsinf — rw? cos 0)? + (rwcos § — rw? sin h)?

=77 [(&?sin® 0 + 2wsin 6 - w? cos O + w? cos® 0) + (W cos® O — 2w cos f - w? sin f + w* sin® 9]

=17 [W?(sin® 0 + cos® 0) + w (sin® 0 + cos® )]

_ T2(@2 + u_)4)

T

a=rvVw?+wt

ar =rw| From (1)

|
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a® =an’+ar?, an®=d*—ar® =r}0% + wt) - r2? = riut,

As a result,

’jé = —arsinf — CLNCOSG‘

’gj = ar cosf —aNsine‘

To obtain the direction of a: tan¢ = i _ T CO_SQ —aysing + —an cosb = _ZTTV *tanf
T —arsinf —ayncosf = —apycosf %tan@—«—l

c.tang = tan(@ — ), where ¢ = %

v is constant, soisw . . w=0. Substitute into the general formulae ...

'aT—:O‘, a=ay = rw’

’i = —rw?cosf = —ay cosf |, ’y = —rw?sinf — aNsinﬂ‘

Frequency f — the number of revolutions (6 increased by 27) per second: | f =

1 2
Period T — the time for a revolution: |T = see _ 21 sec
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