Krane Chapter 2

Problem 5
@
at- —A _ ___1000ns__ _ 3571ps
J1-(uc)?  J1-(0.960)>
(b)
d = VAt = 0.960(3.00 x 108)(357.1 x 10 = 103 m
(©
d = VAte = 0.960(3.00 x 108)(100 x 10° = 28.8 m
Probelm 16
O measurest; andt, , and O* measuret;‘ andt,'. Using eq 2.23d
2 2
tl‘ _ 1 — ux/c and t2‘ _ o — ux/c
J1-(ulc)? J1-(ulc)?

The same coordinate X appears in both wxpressions, because the bulb is at rest according to O.
Subtraction yields

t — 1y = ﬁ or At = ﬁ
Problem 24
o O ey Iy oy
E = J(mc?)? + (pe)?
Problem 32

Since the electric charge magnitude is the same for both the proton and the electron, the KE energy
equals the change in Potential energy, or gAV = K = 10 MEV. Using .5 Mev for the Rest Mass of the
electron givesE = K + mc?. So

JE? — (mc?)® 10.5)2 - (0.5)2
p = é ) = ‘/( )c ©5) = 10.488 Mev/c
Using classical formulas

p=y2mK = J2x 511x 10 = 3.1969 Mev/c

which isfar different from the relativistic result. Thisistypical when the kinetic energy exceeds the
rest mass energy.

For the proton, the rest mass enmergy is938.3 Mev which isfar larger than the kinetic energy of
10 Mev. The relativistic computation will be very closeto the classical computation:

p=4V2MK = J2x9383x10 = 137.99 Mev/c

JEZ = (Mc?)? 948.3)2 — (938.3)2
f: ) i )"~ ( )" _ 13735 Mevic
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Problem 35

E1+E2 = 9700 Mev = —2Mc?  _ _2x 9383

J1-(ulc)?  J1-(ulc)?

2
1-(uc)? = (%) - 00374 so u=098lc




