Thursday, May 16/13
Science 122 Announcements

** Need an activity re a course topic before the end of May.

1. Worksheet - Half-Life, Activity and Decay Constant #1 - HW
2. Electron-volt

3. Quantization of Energy

4. Photoelectric Effect

HW - @ Worksheets re Activity, Decay Constants, Etc.

5. Wave-Particle Duality

6. Worksheet - Energy of Photons, Work Function, Etc.

@
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Science 122
Half-Life, Activity and Decay Constant

In 9.0 days, the number of radivactive nuclel decreases to one-eighth the number
present mitially, What 15 the half-ife (n days) of the matertal? (3.0 days)

The izotope radium-224 has a decay constant of 2.19 = 10% 5. What is the half-
life (in days) of this 1sotope? (3,66 days)

How maty half-lives are required for the number of radioactive nuclel to decrease
to one-rllionth of the watial number? (19.9)

Iodine-131 15 used in diagnostic and therapeutic techrugques in the treatment of
thyroid disorders. This 1sotope has a half-hife of 8.04 days. What percentage of
an mitial sample of wodine-131 remans after 30.0 days? (7.53%)

Strontiun-90 has a half-ife of 28 Syr. It s chemcally similar to caloium, enters
the body through the food cham and collects i the bones. Consequently,
strontium-20 13 a particulatly serious health hazard. How long (n vears) will it
take for 39.9900% of the strontium-20 released in a nuclear reactor accident to
disappear? (379 years)

If the actrnty of a radivactive substance is wihally 398 disintegrations/min and
two days later 1t 15 285 disintegrationsimin, what 1s the actity four days after the
first two days? Cive your answer i terms of disintegrations per rinute.

{146 disintegrationsitmin)

To make the dial of a watch glow in the dark 1.000 = 10° kg of radivm-226 is
uzed. The half-life of this isotope is 1.60 % 10° years,. How many l{jlulgrams of
radium disappear while the watch is in use for fifty vears? (2.1 = 107! ko)

& szample of ore containing radioactive strontium-20 has an activity of
6.0 % 10° Bq. The molar mass of strontium-90 is 89.908 gfmol and its half-life
is 28.5 years. How many grams of strontium are in the sample? (1.2 107 )



Science 122
Half-Life, Activity and Decay Constant #2

The half-life of a radivactive 1zotope 15 2.5 vears. Ifthe activity of the original
sample of this isotope were 3.2 x 10° By, what would be its activity after
5.00 years? (8.0 x 10° By)

What percent of a polontum-210 sample will remmain after 172 days if it has a half-
life of 138 days? (42 2%)

If the activity of a radinactive sample of *X is 28 By and 2.0 h later its activity is
13 By, what is the half-life of %7 (13 h)

If the half-ife of an 1sotope 1z 2.7 vears, after 9.5 vears how would the actiwity of
a sample of this izotope compare to the original actiwity of the sample (0087
tirnes)

& radioactive isotope (Tye =4.50 days) was prepared. This 1sotope was used
14.0 days later when it had an activity of 6.00 z 10° By, What was the activity of
this isotope when initially prepared? (5.18 = 107 Bg)

The indine 1zotope 1odine-131 1z used in hospitals for diagnosis of thyroid
function. If 532 pg are mgested hy a patient, deterrmne the actinty

a) immediately. (2.44 = 10% decay/s)

b) 1.0 hour later when the thyroid is being tested. (243 z 10" decays/s)

{Mote: Indine-131 has a molar mass of 130206111 gfmaol and a half-hife of
8.04 days)

Twao radinactive miclel & and B are present in equal numbers to hegin with.
Three days later, there are three times as many 4 nucler as there are B nucler
The half-life of B 12 1.50 days. Find the half-hfe of & (7.23 days)
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