Radioactive Decay Worksheet

Alpha decay: nucleus spontaneously emits an alpha particle
the same as a Helium (He) atom).
Result: atomic number decreases by 2 (Tost 2 p+)
Result: atomic mass decreases by 4 (lost 2 p+ and 2n =4 amu

(symbol: e particle), which is 2 p+ and 2 n (or also

Beta decay: neutron in nucleus spontaneously emits a beta particle (symbol: B particle), which is essentially an
electron trapped in a neutron. The neutron, therefore, turns itself into a proton.
Result: atomic number increases by 1 (gained 1 p+) ;
Result: atomic mass stays same (no mass lost or gained: p pa:rticle or electrons have no mass)

Beta or electron capture: proton in nucleus captures a beta particle (symbol: B particle), which is essentially an

electron that can become part of a neutron. The proton, therefore, tu

Result: atomic number decreases by 1 (lost 1 p+) ;
Result: atomic mass stays same (no mass lost or gained: f particle or electrons have no mass)

1. Fillin the missing isotope or emitted particle

s itself into a neutron.

x3g 234 Y The Periodic Table of the Elements
a) 53U TRt [He ) _—
: b),. '21‘5‘3;- i Loy He
ey g — - g 3 r] 20y
e Gl AHEHBLE
) P Foieel s | e | R | 1635 e it
o) *pTh— Hirat e N [0 MHEHHBEE
; 21 , e SR . ) st | e | B2 9% |
d) *5Po - ot i Xlalalnl VIl n o] mlelelolelslslsl s
55 s | oo | g passsoio] 4755 | it | Siomt o1 o] sits feetnto] sems | omn | ok | b |Tom i o | Bew | e
o) 22 ey o, HHHE RN HEREHE
83 =I :!,51‘;;.! ;rf _z;';;ﬁ ’;‘f v:?“;ﬂ I;:I "r‘;‘;‘:- \E;‘.::;' W:;EJ’M E‘:‘E -!L'L':::ﬂ E" [:;\[.';llﬂ u;‘;m r:'v;::f: 5‘:;55 m;,gtu :’Ez
N ey U, s, A A R R P R A L R Y A A A R AR
—— ?}!‘_ ‘-:—T’"_EJ ‘E‘i—“ ;:; Wl:;)?!_ lg.;; l;e;_? A3 | ey rl:;r imasees] woase | asas | gora fraxeswsl oo | e | oosn
238y, : ; 2L 0 |25 (RD D6 ) Se f Bh | He
g) 92{}!—5— %H -—}?ifﬁ..[_ Eg}-n z=o | w3 e §open | e | | e
3 S o o ool MRS ROL R,
h) q.._e-} 94?{"’}‘ _'_iE u;.‘;'s !ny 2 ArTEn ™
i) ﬁﬁcf i 15{} 7&%& 4(}5?}' s [Tirse | agve |
Example
Original alpha decay | beta decay alpha decay | beta capture | beta decay | alpha decay
85 83 84 82 81 82 80
At -Bi Po ) Tl Pb Hg
Astatine Bismuth Polonium Lead Thallium Lead Mercury
210 206 206 202 202 202 198
Complete this table :
Original beta decay | alpha decay | beta capture | alpha decay | alpha decay | beta deca
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Complete this table
Original beta capture | alpha decay | alpha decay | beta capture | alpha decay | beta decay
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. Polonium 214 (mpo = 213.995186 u) decays by alpha radiation (mq = 4.002602 u)
to Lead 210 (mpp = 209.984173 u). How much energy is released as the alpha

particle leaves the nucleus? (7.83 MeV)
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. Determine the symbol §? for the parent nucleus whose a decay produces the

i

same daughter as the B~ decay of thallium *377.
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. How much energy is released when tritium (; # m = 3.016049 u) decays by p-
 emission to JHe (m=3.016029 u)? (18.6 keV)
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. Does !C m=11.011434 u decay by p~to become 4 N m=11.011334 u or p* to
F—«

become ! B m = 11.009306 u? What is the energy released? \ ( rs b bl /7 fir
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. Berkelium 247 (m = 247.070299 u) decays to Americium 243 (m = 243.061373u)
through o decay. Assuming that Berkelium was originally at rest and that energy
and momentum are conserved, find the speed of the o particle (S-288FH%n
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