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Name Date

Use with textbook pages 302-309.

Radioactive decay
1. Define the following terms.

(a) half-life +Hine Vi‘-’;?wmﬁ( \Q( VZ Yo nucler m{ l‘udzoadwﬁ enﬂ%@ﬁ o f@m@éf
(b) decay curve Curved ling 35@{3& ahoate  rade of A rae mf £ Q.M»;és%;(
(c) parent isotope Yo @%»Hu)fﬁ {hat ée/wflw@ dedy F&CAMGC?\WM (11(”@«:;

)

(d) daughter isotope the (e tm’@,é;f <o »ﬂ“? {) “’iw‘*?g A { ,M/m,,uﬂ ’
2. Complete the following tables.
 Half-Life | Percent | Percent of Half-Life | Fraction of | Fraction of
' . of parent daughter - parent isotope | daughter
. isotope isotope isotope
0 e O 0 \ 0
1 o 50 1 V2 Nz
2 25 75 2 Vet Pt
3 (2.5 §7.5 3 Vs /e
4 .25 | 9295 4 i Yo

3. A rock sample contains 120 g of a radioactive isétope. The radioactive isotope has a
half-life of 5 years.

(a) Complete the following table.

Half-Life Time (a) Mass (g)
0 0 |20
1 5 %o,
2 10 20
3 15 15
4 20 25
5 25 7,75

-
(b) How much of the radioactive isotope if left after 25 years have passed? _ﬁfﬁ;

(c) How many half-lives have passed if there is only 15 g of the parent isotope left?
% \r\ﬁ(g* v

(d) How many years have passed if there is only 7.5 g of the parent isotopé left?

Zafﬁﬂ
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(e) Use the data in the table to graph a decay curve. Label the x-axis with Time (a)

Mass (g). |
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4. A rock sample contains 80 g of a radioactive isotope with a halt-life of 20 years.

(a) Complete the following table.

Time (a)

Mass of ;r;arent
isotope (g)

Mass of daughter
isotope (g)

0

20

%

40

20)

@)
%0
Z.0)

60

YO

80

/0
=

75

Half-Life

0 i
H
1

2
3
4 |
5 |

100

2.5

7Z.S.

(b) How much of the parent isotope is left after 4 half-lives? ___g%___
(c) How much of the parent isotope is left after 100 years? __ij_

(d) How much of the daughter isotope is present after 60 years? @ 5
(e) How much time has'passed if 77.5 g of the daughter isotope is present? ((Eu;

() What is the ratio of parent isotope to daughter isotope after 2 half-lives?
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Calculating half-life

1. A radioactive isotope has a half-life of 10 minutes.

(@) What )j%lction of the parent isotope will be left after 30 minutes?

- (b) What percent of the?parent isotope will be left after 40 minutes?

r 2S57%

(c) What fractior},pf the daughter isotope will be present after 20 minutes? |
Y .

d) What percent of the daughter isotope will be present after 50 minutes?
(d) p Q?,&’%?g%g p p

2. A 36 g sample of a radioactive isotope decayed to 4.5 g in 36 minutes. How
much of th%e{ original parent isotope would remain after the first 12 mlnutes'?

3. The half-life of a particular radioactive isotope IS 8 hours. What percent of the parent
isotope would remain after 1 day? [2.S 7o

4. A radioactive isotope sample has a half-life of 4 days. If 6 g of the sample
remains unchanged after 12 days, what was the initial mass of the sample?

AL
]

5. Suppose the ratio of a radioactive parent isotope to a stable daughter isotope within

a rock sample is 1:3. The ha{lf—_hfe of the parent isotope ai,ls 710 million years. How old
is the rock sample? [ 920 wullesn Yo, ol

6. A rock sample was dated using potassium-40. Measurement indicates that 1/8 of -

the original parent lsotope is left in the rock sample. How old is the rock sample?
7,9 biltden. ‘f@m

7. When a sample of lava solidifiéd, it contained 28 g of uranium-238. If that lava
sample was later found to contain only 7 g of U-238, how many years had passed
since the lava solidified? , Ll onn /%Kyﬁ

8. After 25 years, the number of radioactive cobalt atoms in a sample is reduced to §12—
of the original count. What is the half-life of this isotope? o w/“

9. The half-life of Sr-90 is 28 years. If an 80 g sample of Sr-90 is ourrently in a sample of
soil, how much Sr-90 will be present in the soil 84 years later? .

(4

134  MHR « Section7.2  Half-Life © 2008 MoGraw-Hill Ryerson Limited




Analyzing

Name ‘ Date Information

Use with textbook pages 305-309.

Decay curves

80—
1. Use the decay curve to answer the questions. 70
(@) Wh? i(jthe half-life of the isotope?

D
[}

(%]
[

(b) How much of the p%r t isotope remains
after 4 days?

w
(o]

Mass of Radioisotope (g)
N
o

(c) How much of the daughter isotope is
present after 6 days? 7%

N
(=}

(d) What fraction of the pare ent isotope remains

after 8 days? /(‘7 I 4 s 6 7 8 9 10
(e) How long does it take for the parent Time (days)
isotope to decay to 5 g? ¢ ol

2. Use the decay curve to answer the questions.

100 p——
(a) What is the comman isotope palr fopthis , & |\ _
decay curve? ;Oc"ﬂﬂﬁ»w’ - A%@ﬁm“%} T e[\
(b) What is the half life of the parent isotope? 8L\
2D byl ; 0L N/ ;);)fassium'(b’éfe}lt)
S so| - Yoo T potesium arent).
(c) What does the intersection of o lines R SR ANEE argon (daughter)
represent? f@cm Goretgrnd Opa/cu A,f/ £ ol [\ 250 T
(d) What fraction of the daughter |sotopeM g 20 NI
presg7t after 5.2 billion years have passed? g w0l S NS 35

0 13 26 39 52 65 78

(e) What is the ratio of parent isotope to ' Elapsed Time (billion )
daughter isotope after 2.6 billion years o 1tz 3 4 5 6
have passed? /743 Half-life
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