
Problem 4.18
(a) without tidal force, the condition for not 
being disrupted is 

0  3
2 ≤⎟

⎠
⎞

⎜
⎝
⎛ −Δ

r
Gmm ωρ

i.e.

0

3
4

3
4

3
4

2

3

2
≤−

π
=

π
−

π
ρωω G

r

Gm



314
11

2

mkg103.1
10672.6

33

3

3
4

×=
×

0×π
=

π
=

π
≥

−

2

2

G
f

G

ωρ

(b)

m105.1
1031

3
4

1000.2

3
4

5
3

14

303
×≈

×.×π

×
=

π
≤

ρ

⊙mR



Problem 5.2
Gravity only changes yc; xc is
locates R/2 left from O, which
won’t change.

So the shell will move R/2 
leftward with small ball at the 
bottom.



*Problem 5.3 Chain on the table as system
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Problem 5.6

In COM system
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Problem 5.11

Omitting θ2 and v2' in  conservation 
equation (p and E) , we have 
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As a function of v1/v1', the derivative of cosθ
leads to
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into the 
expression for cosθ, we have
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of θ. 
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θ can be  (0, π] . Attention 
should be paid to θ = 0. 
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can be zero except a head-on 
collision. In that case
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*Problem 5.12
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c) Δp lost
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b) For gradually widening pipe, stream lines 
exist. According to Bernoulli’e equation
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(a) For stream line from D to C
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(c) From (b)
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Problem 6.2 With respect to O, contact point:
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Or conservation: 
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The component of gravity in eθ direction is
Δmgsinθ. The resultant force is then

in bar system, each segment 
experiences an inertial force in eθ direction:
Discussion:
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Problem 6.3

From Eq.(2) axT )(
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Substitution of it into Eq.(1) yields
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Conservation of energy
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Torque equation around 2
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Substituting into conservation equation

( ) 2222
0 2

12
1

2
1

2
1sinsin θθθθ &&

⎥⎦
⎤

⎢⎣
⎡++= LmmLmgLmgL

We have

or


