Chapter 9 Problem 23 f

Given

my = 150 g = 0.15 kg

v, =60 km/h = 16.7m/s let’s say it is in the +z direction
m; = 38 g = 0.038 kg

vy =85 km/h = 23.6 m/s in the +x direction

Solution
Find how much energy the pieces gain in the explosion.

First we must find the mass and velocity of the second piece. The mass will be the difference between the
original ball and the first peice.

mo =my —mq = 0.15 kg — 0.038 kg = 0.112 kg
Using conservation of momentum we can find the velocity of the second piece.
ﬁbefore = ﬁafter
Py = P1+ P2
mbUb = mlﬁl + m2172
mQUQ = mbﬂ}, — mﬂ_fl
- myly — M1ty

Vg =
mgo

(0.15 kg)(16.72 m/s) — (0.038 kg)(23.61 m/s)
0.112 kg

Vo =
Uy = 14.4im/s

Kinetic energy before the explosion is
Kiegore = 3mupv; = 1(0.15 kg)(16.7 m/s)* = 20.9 J

Kinetic energy after the explosion is

1 2 1 2
Kafter - Kl + K2 = 31y + 5M2Vy

Kagter = 3(0.038 kg)(23.6 m/s)* + 1(0.112 kg)(14.4 m/s)?
Kofter = 22.2 J

The difference in the energies is

Kopter — Kpepore =222 —20.9 J = 1.3 J
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