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~r (t) =





R cos (ωt)
R sin (ωt)

vzt





~v (t) =
d~r (t)

dt
=





−Rω sin (ωt)
Rω cos (ωt)

vz





~a (t) =
d2~r (t)

dt2
= −Rω2





cos (ωt)
sin (ωt)

0





v =

√

R2ω2 sin2 (ωt) + R2ω2 cos2 (ωt) + v2
z

=
√

R2ω2 + v2
z

a = Rω2

√

cos2 (ωt) + sin2 (ωt)

= Rω2

T = 1

2
m~v2 = 1

2
m |~v|

2 ���S���S���Y�F�����������=���a�H���2���S�v ����S��¡����¢��£�¤�¥
|~v|
£a���
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~F = m~a

= −mRω2





cos (ωt)
sin (ωt)

0





~F = q~v × ~B

= q





vyBz − Byvz

vzBx − Bzvx

vxBy − Bxvy





= q





Rω cos (ωt)Bz − Byvz

vzBx + BzRω sin (ωt)
−Rω sin (ωt)By − BxRω cos (ωt)





= q





Rω cos (ωt)Bz − Byvz

vzBx + BzRω sin (ωt)
−Rω (sin (ωt) By + Bx cos (ωt))





¬ �S�;�»�J¼F�����»���§¤�¥½�±£a�»�S¾=�����f¡B¿����a�
Bx = By = 0

£a�9�
Bz 6= 0
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~a
£a���

~v
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~a = ~a~et + ~a~en + ~a~eb
£����

~v = ~v~et + ~v~en + ~v~eb Å ´Æ�������©�J�f���S��¥F�Ç������¿��J� ¸ �F�S­��Ç�©£���º

~v = |~v|~et + 0~en + 0~eb

=
√

v2
x + v2

y + v2
z~et + 0~en + 0~eb

~a = (~a~et)~et + ~a
~v × (~a × ~v)

|~v × (~a × ~v)|
~en + 0~eb

=
(axvx + ayvy + azvz)

√

v2
x + v2

y + v2
z

~et + . . . ~en + 0~eb
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λ~et = ~v =





−Rω sin (ωt)
Rω cos (ωt)

vz





λ~en = ~v × (~a × ~v) =





cos (ωt)
sin (ωt)

0





λ~eb = ~v × (~v × (~a × ~v)) =





−vz sin (ωt)
vz cos (ωt)

−Rω





~v (t) = |~v|~et + 0~en + 0~eb

~a = 0~et + |~a|~en + 0~eb
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