26.17 The momentum of the electron is

(9.11x10™ kg)(0.90¢)
J1-(0.90)°

p, =ymyu= = (1.9}«: 107" kg)c

If the proton has the same momentum, then

(1.67x10™ kg)v

1- (E?/::)z

p,=ym,v= = (1.'?}::-r: 107" kg)c

which reduces to (8.@ x10%)(v/c) = J 1-(v [T)z and yields

v=(1.1x107)c=(1.1x10")(3.0x10° m/s)=3.3x10° m/s




1 MeV )_

26.28 (a) E. =mc*=(1.67%x10% ke )(3.00x10° m/s 1{ _ )39 MeV
(@) E ( 8)l /s) | 1.60x107 7
(b) E=ymc’ =yE, :E—R2
1—(1?/{?]
939 ﬁ
_ MEVE =3.01x10° MeV =[3.01 GeV
J1-(0.950)

(c) KE=E-E, =3.01x10° MeV -939 MeV =2.07 x10° MeV =(2.07 GeV




26.39 KE=E-E,=(y-1)E,

SO Y=l — = ——— giving

‘ Eq 1— (E.?/{T)z

v=c {l1- ! >
(1+KE/ER)

(@) When KE=g(AV)=¢(500 V)=500 eV, and E, =939 MeV , this vields

1
1=C [1-—
E [\j [1—500 ev/(qaquﬁ ev)}

_=1.03x107c=

(b) When KE=g(AV)=¢(5.00x10" V)=500 MeV

1
v=c |1-
J (1+ 500 MEV/QSQ MEV)

- =[0758¢

3.10x10° m/s




26.40 From E* = (p:‘:} +E2 with E=5E,, we find that p=

(a) For an electron,

(b) For a proton,

‘1?

‘1?

E. 24

C
0.511 MeV)+/24
( VIV R Mev)e
C
939 MeV)+/24
(39 MeV)Vat _, gox10® MeV

C

C

—[4.60 GeV/c




