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Chapter 14, Solution 8.

(@) Woman dives first.
Conservation of momentum:
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Man dives next. Conservation of momentum:
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(b) Man dives first.
Conservation of momentum:
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Woman dives next. Conservation of momentum:
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Chapter 14, Solution 10.

The masses are  m, = mz = mx = 9 kg.

Position vectors (m): r, = 0.9k, rp = 0.6i + 0.6j + 0.9k, ro = 0.3i+ 1.2
Coordinates of mass center G expressed in m.

my +mg + me

_ (9)(0.9K) + (9)(0.6i + 0.6 + 0.9K) + (9)(0.3i + 1.2j)
27

= 0.3i + 0.6j + 0.6k

Position vectors relative to the mass center expressed in m.

v, =r, - T = (0.9k) - (0.3i + 0.6j + 0.6k) = —0.3i — 0.6j + 0.3k
ry =1y — T = (0.6 + 0.6j + 0.9k) — (0.3i + 0.6j + 0.6k) = 0.3i + 0.3k

r; =ro -1 =(03i +1.2j) — (0.3i + 0.6 + 0.6k ) = 0.6j — 0.6k
Angular momenta.

Subtracting,

Hy, -Hg = (r, — 1)) x(myv, )+ (rg —13) X mgvy + (rg — i) X meve
0=rx(myv,)+Tx(mgvg)+Tx(meve)

=T x(myv, +mgvy+meve) =T xL

L is parallel to T. L=Ar L-L=Ar-r

p_LL_ (45

r-r o (09)

=502, A =450 N-s/m

myv,+mgvg +meve = Ar

(9)(v4i) + (9)(vi) + (9) (vck) = £50(0.3i + 0.6 + 0.6k)
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(a) Resolve into components and solve for v, v, and v,.

v, =3333m/s v, =(3.33m/s)j 4
vy = 1.6667 m/s vy = (1.667 m/s)i 4
ve =3.333m/s ve =(3.33m/s)k 4

(b) Angular momentum about O expressed in kg-m?/s.

Hp =1 X (myv )+ 15X (mgvy) +1c X (meve)

ik i j k i j Kk
=0 0 09/+]06 0609 +[0312 0
0 (9v) 0 [(9v) 0 0 0 0 (9v)

(=8.1v4i) + (8.1vgj — 5.4vk) + (10.8vci — 2.7v,j)
= (=8.1v, + 10.8v, )i + (8.1vy — 2.7v. ) j + (=5.4v, )k
= 9i + 4.5j - 9k

H,, = (9.00 kg:m?/s)i + (4.50 kg-m?/s) j - (9.00 kg-m*/s ) k «
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Chapter 14, Solution 21.

Velocities of pieces C and D after impact and fracture.

’ X, 2.1 , o
(v, :i=ﬁ—3m/s, (), = 3tan30° mJs
, X 2.1 ,
(Vb), = f =09 2.333 mfs, (vD)y = —-2.3333tan & m/s

Assume that during the impact the impulse between spheres A4 and B is directed along the x axis. Then, the y
component of momentum of sphere 4 is conserved.

0 =m(vy),
Conservation of momentum of system:
ot myyy +mp(0) = m ' + mc(":?)x + mD("b)x
m(4.8)+0 = mv, + %(3) + %(2.3333)
(a) V,=213ms— <

+1: my(0) + my (0) = mA(VQ)y + mc("’c)y + mD(V/D)y

0+0=0+ %(3tan 30°) — %(2.3333tan9)

() tan@ = 5 33 tan30° = 0.7423 6 =36.6° 4

=./(v Vc \/ 3tan30 ) Ve = 3.46 m/s 4
o =l 00 = |

2. 3333 2 3333tan 36.6° ) vy =291m/s 4
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