Problem 4.18

(a) without tidal force, the condition for not
being disrupted Is
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Problem 5.2

Gravity only changes y.; X. 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

e '\92\
Omitting €, and v,' In conservation
equation (p and E) , we have
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As a function of v,/v.’, the derivative of cos&
leads to
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Minimum is only possible for m, > m,, and
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While

Indicating a minimum of cosé, or maximum
of 6. Substituting the value of v, /v; into the
expression for cosé, we have
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or

If m, <m,, cos@ Is monotonically decreasing

function of V;/V{ @ can be (0, n] . Attention
should be paid to 6= 0.

Form, =m,
VYL /
Vi =V, +V,

2 12 12
Vi, =V +V,



So

V2 =Vi% + VY + 2viv, cos(@, + 6, )

Vjv, cos(@, +6,)=0

None of v;, V, can be zero except a head-on
collision. In that case v; =0, Vv, =V,

So the only possibility Is
cos(@; + 6, )=0
or
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*Problem 5.12

Ap = pa,V,At-v, — pa,v,At - v,
= pa,V,At- (v, — v, )

| = p,a,At + p,(a, —a, JAt — p,a,At
~(p P oAt e




o)
P, — P = PV, (v, — ;)

b) For gradually widening pipe, stream lines
exist. According to Bernoulli’e equation
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P2 — Py :EP(Vlz _V22)
c) Ap lost 1
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Problem 5.13
(a) For stream line from D to C

1 1
po+pg(d+h2)+§pv[% = po+§pvc2;
Vo =V S—C<<V
D CSD C
Ve = [2g(d +h, )]]/2
' (b) For Bto C
1 1
ps + pg(h, +d +h,)+ = pvi = py += pvd

2 2
P = Po _Pg(hl " hz)




(c) From (b)

h, = %(pO — b;\)—\—\ < % =10.3m

Pg =0 determines the limit on h,



Problem 6.2 With respect to O, contact point:

I—mgsiné’zimlzd—e
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Or conservation:

2
0+ mg 1L, +£Ia)2+0, mg| _ L mi2e?
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Discussion: In bar system, each segment
experiences an inertial force in e, direction:

—AM -8 = —%Amg Iisin Z

The component of gravity in e, direction is
Amgsiné. The resultant force is then



F = : —Amgsinég| r EI
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Mg = 3r2 Amglsiné| r EI
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Problem 6.3

p(L=x)gsind-T = p(l—Xx)a 1)

R(X)xT:%p(é—X)sza (2)
dx = R(x)-dg ©),
From Eq.(2) :Ep(é— X)a
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Substitution of it into Eq.(1) yields

2 .
a=—aqgsindg
3 g

The time needed Is

t =./2s/a = ./3¢/gsin O

Discussion: dx = R(X)-d¢e leads to
V=Rw

But
a=Ra+Rw



Problem 6.5

Conservation of energy ‘

mgLsiné, = mgLsin @ +%mL29'2

17 1 )]
—| = m(2L
+2_12m( )

Motion of com along x: X =Lcosé&,

X = —Lsin 60 )'(z—L(cosé’é"2 +sin6’é)
N, = —mL(cosé’é"2 +sin Qé‘k
AN



N, = —mL(cosé’é"2 +sin 965)

Torgue equation around 2 ‘

N, -2Lsin@ —mgL cos @ = %m(ZL)2 0

N, =0 leads to sing

0
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Substituting Into conservation equation

1 1] 1

mgLsin@, = mgLsin@ + =mL*0* + =| —m
2 2|12

We have

. 3.

sin@, =—sIngd

2
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or 2Lsm¢9:§x 2LsIn 6,
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