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1 A very heavy particle of mass M , traveling at speed 0.6c, collides into a

very light particle of mass m ⌧ M , at rest. After the collision,

estimate the speed of each particle.
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2 Why do we think about mass in units of MeV/c2 in particle or nuclear

physics? What is the mass of a neutron in these units?

E ' = (cp)-+(me)2 I MeV= energy needt o
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m :1M¥= 1.8×10-30kg



3 In nuclear fission, the process

n +
235

U ! 3n +
90
Kr +

143
Ba

How much energy might be released during this reaction? If a nuclear

warhead yields 10
15

J of energy, how much uranium is required?

particle mass (MeV/c2)
n 940

235
U 219000

90
Kr 84000

143
Ba 130000

neutron,

£
A D E= Dm - I

940+219000-3-940-' . -

I -3000 M eV

In reality: getou t 200Me r

1015J ~ 1028Mer

~ 1026U's
mum

4×10-25kg
~ 40 kg.



4 In nuclear fusion, two particles come together to form a new particle:

A + B ! C. How is this possible if mA +mB < mC? How fast does A

need to move, if B is at rest, to create C, if mC = 3mA = 3mB?

¥→§§§§, I f B i sa t rest, howfas t
must A move?
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