
10 Hausaufgabe zu Theorie der höheren Mechanik zum Montag, den 28.6.2010

H18

a) d ~A
dt |F = d ~A

dt |M + ~ω × ~A

⇒ d~ω
dt |F = d~ω

dt |M + ~ω × ~ω = d~ω
dt |M

b) d~x
dt |F = d~x

dt |M + ~ω × ~x

c) d~v
dt |F = d~v

dt |M + ~ω × ~v

H19

a) ~̈x(t) = −g~ez

⇒ ~̇x(t) = −gt~ez + ~v0

Sei λ = arctan(
vy
vx
), vxy =

√
v2x + v2y ⇒ ~̇x(t) = −gt~ez +

 vxy cos(λ)
vxy sin(λ)

vz


⇒ ~x(t) = −1

2gt
2~ez +

 vxy cos(λ)
vxy sin(λ)

vz

 t

⇒ ~x′(t) = −1
2gt

2~ez +

 vxy cos(λ− ωt)
vxy sin(λ− ωt)

vz

 t

b) ~̈x′ = −g~ez+2~̇x′×~ω+~ω×(~ω×(~̇xt)) = −g~ez+2

 ωvxy sin(λ− ωt)
−ωvxy cos(λ− ωt)

0

+

 −tω2vxy cos(λ− tω)
−tω2vxy sin(λ− tω)

0


~̇x′(t) = −gt~ez + 2

 vxy cos(λ− ωt)
vxy sin(λ− ωt)

0

+

 tωvxy sin(λ− ωt)
−tωvxy cos(λ− ωt)

0

+

 −vxy cos(λ− ωt)−vxy sin(λ− ωt)
0

+ v′0

= −gt~ez +

 vxy cos(λ− ωt)
vxy sin(λ− ωt)

0

+

 tωvxy sin(λ− ωt)
−tωvxy cos(λ− ωt)

0

+

 0
0
vz


⇒ ~x′(t) = −1

2gt
2~ez +

1
ω

 −vxy sin(λ− tω)vxy cos(λ− tω)
0

+ 1
ω

 vxy sin(λ− ωt)
−vxy cos(λ− ωt)

0


+

 tvxy cos(λ− ωt)
tvxy sin(λ− ωt)

0

+

 0
0
vzt


= −1

2gt
2~ez +

 vxy cos(λ− ωt)
vxy sin(λ− ωt)

vz

 t
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