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b Z'Obj‘e‘cti_h\iés' o

e perform 5|mple non- Iogarlthmlc halfhfe :
- calculations. e
e graph data from raC|oaCtiye ,deCay and- $ '_ '

5% estlmate h' fllfe values. A

om “'racmactlve decay and mfer |
ahe elationship-between - - 7
measured radloactlwty and eIapsed tlme




S

" ‘Review Questions

-

Diploma Question Alert!
31. Nuclear radiation exasts in several different forms. Listed from greatest to least in
their ability to penetrate human tissue, the order of three of these forms 1s

A. alpha, beta. gamma
gamma, beta, alpha
Ans: B
gamma. alpha, beta .
alpha, ganmma, beta

Use the following imformarion to answer the nexr guestion

When a neurron 15 capmured by a nuclens of uranmm-238, the event shown
below occurs.

I ¥ 0
‘aaU + gn — "5U

The uranium-239 then undergoes a senes of decays:

210 dacav 1 }ig docay 11 130
521 — 23Np — 4P

-

In both decays I and II, the type of enutted particle 15

A. an alpha particle
an electron
a neutron

A profton




| HalfLives ~.

In P30 e are concerned Wlth the rate at WhICh decay
“occurs - .

~+ {f we construct a graph of the number of atoms vs. time of -
2 partlcular radioactive |sotope we Would find the 3

foIIowmg e .

N 1/2N,

1/4N.

| 1/8N.
; 0 t 2t 3t 4t

where N. = # of radioactive nuclei
t =time




- Explanation

o The graph is exponentlal 50 there must "_ |

: o be an exponentlal relatlonshlp between.-

. *Inone perit

8 the nu

e‘r_-pf n_uclei de‘cay'in‘g:and. ¢
tlme_. O = .

of ime, one haIf of the
.. initial huclei, N decay |

S s In another perlod of t|me one half of
3 ."_'ﬁ- one half(1/4N )decay



~ -~ Formula

- “"s’Once a radioactive element has - - -

 fiTmsmeT‘

e ."' ’ Aquantlt

U-nd.e'[gone cecey 'it is changed into. .

- something else (trasmuted) '
s that the humber of parent "
ontlnuously decreasmg

“nuclei |

e partlcular |sotope is.its half- life.
| ° This is the time it takes one half of a
radloactlve sampIe to- decay |

easure-of Iongewty of qe .5



Formu E!

. A mathematlcal equatlon that can |
model th|s decay 15"

N = N.:,(1/2)n

where:

N = number of nuclei remaining
M. = initial amount of nuclei

n = humber of periods of time passing: the number
of half-lives




Three Unlts of N

L5 Sometlmes questlons are phrased wrth
- "_-.but th|s is not practlcal |n real life. More
A ;'often k . |

"1

.- "y Other tlme _ N is. expressed as an actlwty, x
-'-ﬂ'.the number o decays per second



e Some elements have very short half-llves

_.polonlum 214 has a h,alf-llfe of 1 64x 10 7 o

~uranium-238is 4.47 x 10° years

- indium-115 is 4.41 X 10 years.




- ‘Number-of Decays

S We can calculate the number of half Ilves
~ ofa substance by taklng the time it is

T decayln for and dlwdlng by the tlme of' -

-. one haI fe. -




- -Example -

it - Rad_o'n 222 has a"'halfil-i'fé of 3.83 déys -

vzl e jif We sta
O how much

~How many haIf-Ilves have passed after »

i one yea ,?.
5 y | Answer 95

wnth 10 mg of this sample *
. ._-' ns after a year‘? ol

' Answer 205x1034kg .



More Examples

(e The t1/2 of strontlum is 28: 5. yearsg What |

- percentage of the orlgmal sample remams ok

" after 100 years? o

. gl Answer 8 79% | |

L'° A sample Df putnamlum -11 has a half life of’ 20

| * 52 weeks, its activity is 18.0 Bqg.
ample 3 orngmal actlwty? '

-.Wh_at WER

S Answer 109 Bq
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