Problem Set 15.2: General revision questions

he N = N0
1. Using A =— g | = - / i |
g 7 {"’" N A7
Where pc=,f2.E,&..nvioc2 = L. EXRIG = .
Here Ex=7.0x 10" eV TLIX0 > X 0.G99997 »S¥C )
pe=1.1469x10"" eV \1- 0 Al

moc” =511 x 10° eV = i ~ 13
he=1239.84 eV.nm (this is a constant) = 3. &L* xO =%

1=1.08x 10" m

2
y m,c’ 2 Z‘Ci) E.-_;____(V'\C =KE + mc2
2. Using —=]1-1] 2 forv=c A=Y,
2 (& i 2.
¢ Erar 5T 67‘-(0—ﬁ— C(‘”ﬂosl X (3}((03)
000 x L. =
New Where E,,, =Ex=3.00 x 10’ eV and mpc* = 5.11 x 10° eV mc'2 +3.000xl0 s
book v = 0,.999999985493¢ . %, [FE i
Xtoo= % X(0~
3. Using mgy = g.mgwhere g = 707.1 and my = 1.67 x 1077 kg 4.8008 |~
mpg =118 x 10 kg (v = | 708KG
4. E=753x10"] \=V¥%r = DG xi0~%
m=E/c” VZ/CL = 6999997
— -30 -
Mass =838 x 107" kg \'7(_ __ o,qqqqqcﬂgs
5. (a). me’=8.19x10"7,5.11x 10° eV V= o0ga99999§s <
(b).gmee’ =3.12x 1071, 1.95 x 10°eV ; i
2 3 =N - (V) _,
(c). Ex = (g-1) moc® =2.303x 10 1, 1.44 x 10° eV b) P 2 = = |.6oxw!®
\f -J; ny!
( L k(j o)
2.4 ) - - g _ : .
6. Using: = = _(WUC_ a) Ens = bxio™Mxo 000 ¥ Mo X = Lo 163 ki
& B |} Gige 5 -
= QEXAND ) ™m=no -7
Ew = Ep +m’ \ \"’;cz. € 2% - 5.33X60 g
EK: 40,000 eV 1__\;?_;_ - ogéous \1 {"‘/'Z-‘L
(G.). Viax = 0.374¢ V- = 0‘37&,(_
(b). 40,000 eV B o 000 eV

7. No energy is released — 605 MeV is required to make this reaction occur:
(139.6 + 938.3) - (1189.4 + 493.7) = -605MeV

8. Mass Pa236 = 236.04868 u G) Epy = CE +PoC
Mass U236 = 236.045568 u Vv = O. A%k
Mass difference = 0.003112 u
Dme®==2.9 MeV
KE of recoil nucleus = approx. 33eV which is negligible
E beta=2.9 MeV
V beta = 0.989¢

9. g=707.1 M =1.18 x10% kg
@ 10. 2.16 x 10 kg 0.00209 km

11. In the Synchrotron electrons are accelerated to velocities approaching the velocity of light. The
graphs of both the non-relativistic energy and the relativistic energy are shown
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. Relativistic mass =2.00 x10™° kg

fiah

vfc

(a). 0511 MeV i e
(b).Pret = 2.05 x 107 kg.m/s’ Petassicar = 2.73 x107* kg.m/s Pd = 124D foz

(©) 6.15x10%1,3.84x107 eV « 334 w073 i 1 | BE N RS
See problem 2.
It is moving away (red shifted) i 70)2, p=oO
io P 2 = (e~
Using: ki = (7) =1 b) c:r—j{v‘\r- = 8 (;7)“01 kﬂbs l %F— i
& ()T“T“‘l ~ % e ot frosml = ©
v =10.72¢ (moving apart) 5 ataue
C =0 . s’ d
. Wavelength green light = 540nm (=30nm) \I{?_VI/’/
Wavelength red light = 700nm (+30nm) i
v = 0.25¢ toward the light c) p=9.11x 10731 x 0.7 x 3 x 10”8
E = mc"2

KE: 9.77 x10™ 7, 6.10 x10° eV

. Gammax 26 ms=32x26ms= 83}15

. See 18 —note here the half-life is stated at 260 ms not 26 ms.

(a) They will appear to have a half-life of 830-ms. ¥Fus = K. 3> AlO LC
(b) distance travelled = 0.95 x c m/s x 830 x 107 s=236m (9?) Y /na
(c). 74m 7. Gl

(a). Toward the Earth
(b). 0.2¢ O-1%¢
(c). Apart

(d) 0.24¢
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c) p = 9.11 x 10^31 x 0.7 x 3 x 10^8

E = mc^2




