Answer on Question #76287, Physics / Mechanics | Relativity

A neutron of mass 1.67 x107-27 kg moving with a velocity 1.2x1077 ms”-1 collides head-on
with a deuteron of mass 3.34x107-27 kg initially at rest. If the collision were perfectly elastic,
what would be the speed of deuteron after the collision?

Solution
mn=1.67-10"?"kg
vin = 1.2:10'm/s
mq = 3.34-1027kg
V=0

L2 - ?

To answer this question we should use two laws:
1) The law of conservation of momentum:
mnX01n+deUld =mnXU2n+md XUZd

as vyq = 0 (deuteron was initially at rest.)

then my; X vi4 =0

and the equation of the law of conservation of momentum is:
m, X vy, = M, X vy, + My X vy,

2) Energy conservation law:

2 2
My X U, +md><021d=mn><u2n my X Usy
2 2 2 2

asvig = 0,then my x V%, =0

and the equation of energy conservation law is:

2 2
my, X Uin _ My X Uz Mg X U%d
2 2 2




Solve the system of two equations:

]
1.67 X 10727 x 1.2 X 107 = 1.67 X 10727 X vy, + 3.34 X 10727 X 0y

{ 1.67x107%7 x1.2x 107 _ 1.67 X 10727 X 1y, N 3.34 X 10727 X v,y
2 N 2 2

\

1.2 X 107 = Uyn + 2 X Uoa
(12X 107)% = 12, + 2 X vy

Uyn = 1.2 x 107 —2X Uya

(1.2%x107)2 = (1.2 X 107 — 2 X v349)% + 2 X vyg4

-

Uypn = 1.2 X 107 —2X Uyg

(1.2%x107)2 = (1.2 x 107)2 =2 x 2 X 1.2 X 107 X v3; + 4 X v35 + 2 X vy

\

-
Uypn = 1.2 X 107 —2X Uza

6X 5, =2X2X1.2%X107 X 0yg

\

P
Uypn = 1.2 X 107 —2X Uza

Vg = 8 X 106
\

-

Ugn = —4 X 10°

Vo4 =8X106

\

Uyg = 8 X 10°m/s

Uyn = —4 X 10% m/s (minus before value of speed means that a neutron changed its
direction on the opposite after perfectly elastic collision) .

Answer: 8 X 10°m/s



