Chapter 9 Problem 48 |

“He
238U 370

34Th

Given

my = 238 AU
mrp = 234 AU
Mge = 4.00 AU

Ty = 5.0 x 10% m/s
e = 1.4 x 10" m/s  22° above the x-axis

Solution
Find the velocity of the Thorium nucleus.

First convert the Helium velocity into rectangular coordinates.

e = {vcosBi 4 vsin 075}

~

Uge = {(1.4 x 107 m/s) cos(22°)i + (1.4 x 107 m/s)sin(22°)5}
e = {1.30 x 107 4 5.24 x 10°5} m/s
From conservation of momentum, the momentum before the nucleus decays must be equal to the
momentum after the nucleus decays. Therefore,
ﬁbefore = ﬁafter
Pu = Pra + PHe
myUy = MrpUrh + MEUHe

mrpUrn = MyVy — MHaeVHe

MmyVu — MHeVHe

Urp =
mrp

o _ (238 AU){5.0 x 10% m/s} — (4.00 AU){1.3 x 107 m/s + 5.24 x 10%j m/s}

h (234 AU)

1.19 x 108} — {5.2 x 1077 + 20. 1065
17Th:{ 9 x 10%} — {5.2 x 107 4+ 20.96 x 10°;} ms
(234)

o {67 1077 — 20.96 x 1095} /s

= (234)

Ur, = {2.86 x 10% — 8.96 x 10*7} m/s

In polar coordinates the Thorium’s velocity is

Urn =3.0x10°m/s £/ —17.4°
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