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8.7
' 0.080m _ |Fu=F sin12.0° P
: — > ty=1=o¢ . T
Fr=Ft cos 12.0° Foy
Pivot lP 0.290 m l-u.s N ! Fs

Requiring that Z7 =0, using the shoulder joint at point O as a pivot, gives
~ Zr=(F,sin12.0°)(0.080 m)- (415 N)(0.290 m) =0, or £, =[724N]

Then XF, =0 = ~F, +(724 N)sin12.0°~ 415 N=0,

yielding E,=109N

ZF,=0gives F,-(724 N)cos12.0°=0,or E, =708 N

Therefore, F = JF; +Ej =J(708 N)* +(109 Ny =

88  If the mass of a hydrogen atom is 1.00 u (i.e., 1 unit), then the mass of the oxygen atom is

16.0 u.
L _Imx (16.0 u)(0)+2(1.00 u){ (0.100 nm) cos 53.0° _[659%10° rmn
%" Tm, (16.0+1.00+1.00) u
_Imy,
% ¥Im.

1

(16.0)(0) +(1.00)[ (0.100)sin 53.0°]+(1.00)[ -(0.100)sin53.0°] u-nm 0]
(16.0+1.00+1.00) u




8.9 Require that Zz=0 about an axis through the elbow and perpendicular to the page. This
gives

7= +[(2.00 kg)(9.80 m/5?)](25.0 cm+8.00 cm) — (F; cos75.0°)(8.00 cm) =0

_(19.6N)(33.0 cm) _
"~ (8.00 cm)cos75.0°
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8.29  The moment of inertia for rotations about an axis is I=Zm,?, where 7, is the distance
mass 71 is from that axis.

(a) For rotation about the x-axis,
1, =(3.00 kg)(3.00 m)* +(2.00 kg)(3.00 m)’ +
(200 kg)(3.00 m)* +(400 kg)(3.00 m)* = PO kg m |
(b) When rotating about the y-axis,
1, =(3.00 kg)(2.00 m)" +(2.00 kg)(2.00 m)’ +

(2.00 kg)(2.00 m)" +(4.00 kg)(2.00 m)* =[ 440 kg-m? |

{¢) For rotations about an axis perpendicular to the page through point O, the distance
r, for each mass is = J(Z.OG m)* +(3.00m)’ =y13.0 m.

Thus, I, =[(3.00+2.00+2.00+ 4.00) kg (13.0 m?)=




833 (@) 7,=Ia=(68x10" kg-m’)(66 rad/s?)=4.5x102 N.m

B.34

8.47

The torque exerted by the fish is Tjw =F 7, and this also equals
T = Tt + Ty = (45107 +13)N'm

Thus, F= f¢ _ (45%10? +1.) Nm

r 4.0x1072 m ‘@

I=MR?=(1.80kg)(0.320 m)* =0.184 kg-m?
Tt = Tappliod — Fresisiice =1, 0r Fr— f-R=Iax

_Ta+ f-R

yielding F .

0.184 kg -m” }( 4.50 rad/s®}+{120 N)(0.320 m)
@) ! A 4.53x10-2}m =[t2N]

(0.184 kg - m?)(4.50 rad/s*)+(120 N)(0.320 m) —[f0RN]

(b) F= 2.80x107% m

The initial moment of inertia of the system is
I, = Zms? =4 M(10 m)’ | = M(4.0 m?).

The moment of inertia of the system after the spokes are shortened is
I, =Zm,r? =4 M(0.50m)" |= M(1.0 m?).

From conservation of angular momentum, I o, =La,

or @; =[;—;]a¢={4](2.0 rev/s)=|8.0 rev/s |




8.51

8.54

0.800 m/s rad
The initial I f ckis @y = ="0 T8 5oy Fad
initial angular velocity of the puck is - 0400 m 00 .

Since the tension in the string does not exert a torque about the axis of revolution, the
angular momentum of the puck is conserved, or Lo =La.

I mr? 0.400 m Y’
Thus, wf = (?Jajl, ::(-——z_}a‘ = [0'250]:“) (Zm I‘ad,’s}= 5.12 rad/s

™y

The net work done on the puck is

W = KE; ~KE =107 L =2 (mr?)of - (mr?)oi | =2 i ria |,
2 2 2

oo W, JLHZ‘EE}[(&%@ m)*(5.12 rad/s)’ ~(0.400 m)*(2.00 rad/s)’ |

This yields W, =[ 5.99x1072 J

2*2-)=mr¢zf.

For one of the crew, II, =ma, becomes n= m[
r

We require n=mg, so the initial angular velocity must be , =J%_.

I
From conservation of angular momentum, I r@p =L, or @, = {I—*}q .
f

Thus, the angular velocity of the station during the union meeting is

mf=[i] e [500x1o°kgm+15e}(650kg(1mm) N‘ 12‘]_.

I )¥r | 5.00x10° kg-m” +50(65.0 kg)(100 m)’

The centripetal acceleration experienced by the managers still on the rim is

ac=ra‘)}=r(1.12}2%=(1.12)2[9.80 m/s?)=[12.3 m/s?|







