Math-2

Lesson 9-4

Modeling Radioactive
Decay Using the

Exponential Function

What is the equation of the graph?

gx) =ab*+k

1) horizontal asymptote X

y=1 \

g(x) = ab* +®

k=1 \

y=ab*+1

2) y-intercept (0,4)

Substitute (0, 4) into the equation.

4 = ab%+1

a=3
y=3b*+1

3) “Nice” x-y pair
Substitute (-1, 7) into the equation.
7=3b"1+1

1
y = 3(§)x+1

6 =
(-1,7) 2=

gx) =

ab* + k

e o(2,15)
1) Horizontal Asymptote: y =0 14 |
g(x) = ab* +@ k = : “f
Equation: y = ab* : / |
2) y-intercept:  (0,3) : Jf# !
3=ab’® a=3 12,2
Equation: y = 3b* : /
3) An x-y pair (preferably with x = 1) }{) ©03)
(2,15) R % i
15 = 3b? O N
5 = b?
Vb2 =135
b =2.236 y =3(2:236)"

gx) =ab* +k

1) Horizontal Asymptote: y =0
gix) = ab* +@ k=0
Equation: y = ab*
2) y-intercept:  (0,3)
3=ab’ a=3
Equation: y = 3b*

3) An x-y pair (preferably with x = 1)
(3,10)

10 = 3b3 TEA

3.333 = b? S

Vb3 = V33333
b = 1.4938

y = 3(1.4938)*
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Quantity: a category of measurements in the real world.

Unit of Measure: the

Examples of
quantities:

Height
Weight

Temperature

unit that is used to measure a quantity.

Examples of
units of measure:

(Height) > inches, feet, miles
(Weight) - pounds, kilograms

(Temperature) > degrees Fahrenheit
or Celsius
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The are Three Types Gamma
of Radioactive Decay Radiation

Decay of Carbon - 14

Half-life: the time it takes for an amount
of Radioactive material to “decay”

—~

[}

gm away to half of the original amount.

g

(=]

g E . Half life: Every radioactive element

oy has its own unique half-life.

"5 25 2 Half-lives of Some Useful Radicisotopes

z Symbol Radiation  Half-life Use

5125

g [ Tritium ,H B 12.33 years Biochemical tracer

0
i 0 1 2 3 Carbon-14 e B 5730 years Archaeological dating
= I‘jumb?_r of h_a_lf -lives . Phosphorus-32 zSP B 1426 days Leukemia therapy
(1 half - life = 5730 years)

Potassium-40 *x <) 128 10 years  Geological dating
Cobalt-60 wco B 5.27 years Cancer therapy
Technetium-99m* ”z\-rc ¥ 6.01 hours Brain scans
lodine-123 l:;l ¥ 1327 hours Thyroid therapy
Uranium-235 ZgZU ay 704 10° years  Nuclear reactors

*Uranium-238 decays with a half-life of 4.5 billion years to thorium-234
swhich decays with a half-life of 24 days to protactinium-234

*which decays with a half-life of 1.2 minutes to uranium-234

*which decays with a half-life of 240 thousand years to thorium-230
*which decays with a half-life of 77 thousand years to radium-226
*which decays with a half-life of 1.6 thousand years to radon-222
swhich decays with a half-life of 3.8 days to polonium-218

swhich decays with a half-life of 3.1 minutes to lead-214

*which decays with a half-life of 27 minutes to bismuth-214

*which decays with a half-life of 20 minutes to polonium-214
*which decays with a half-life of 160 microseconds to lead-210
*which decays with a half-life of 22 years to bismuth-210

*which decays with a half-life of 5 days to polonium-210

~which decays with a half-life of 140 days fo lead-206, which is a stable nuclide.
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Decay of Carbon -14

What is the equation of the graph?

z A(t) = ab* +k
g S ] 1) horizontal asymptote
<
|50 E A(t) =abt+0 A(t) = abt
*21255 @E 2) y-intercept  A(t) = 100b*¢
5 12
i oy - 7920 3) “Nice” x-y pair
time (years) 50 = 1005730
‘ Half-life of C-14: 5730 years ‘ 0.5 = b5730
05 = b
0.999879 = b

A(t) = 100(0.999879)¢

‘ Decay of lodine-123 ‘

L]

What is the equation of the graph?

0 A(t) = abt +k
2 1100 ;
k=) 1) horizontal asymptote
- [ ]
Ve SE A =abt+0  A®t) = abt
21255 @E 2) y-intercept  A(t) = 100bt
£, T 3) “Nice” x-y pair
-~ 70133 266 /39.9 532
time (hours) 50 = 100p133
Halfife of lodine-123: 13.3 hours 0.5 = p133
1
05033 = b
0.9492 =»H

A(f) = 100(0.9492)¢

‘ Decay of Tritium ‘

L]

What is the equation of the graph?

B A(t) = abt +k
g 1100 :
) 1) horizontal asymptote
g SE — bt .
: @E 2) y-intercept  A(t) = 100bt
E ' I\\_‘T 3) INice” x-y pair
= %0[123]246] 369 492
‘ time (years) 50 = 100p123
‘ Half-life of Tritium: 12.3 years 0.5 = b12.3
1
05123 = b
09452 =»b

A(t) = 100(0.9452)¢

Decay of Carbon -14  \What is the equation of the graph?

A(t) =abt +k

108 1) horizontal asymptote

- S % 2) y-intercept

i @E 3) “Nice” x-y pair

== I~ A(t) = 100(0.999879)¢

920 How much of the original
100 grams would be left
after 8000 years?

A(8000) =?
A(8000) = 100(0.999879)(8000)
A(8000) = 37.98 gms

‘ Amount of C-14 (grams) ‘

time (years)

‘ Half-life of C-14: 5730 years
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| Decayof lodine-123  \hat is the equation of the graph?

] Alt) =abt +k

190 1) horizontal asymptote

50 S % 2) y-intercept

" @)E 3) “Nice” x-y pair t
125 __ A(t) = 100(0.9492)

How much of the original
100 grams would be left
after 30 hours?

A(30) =7

A(30) = 100(0.9492)0)
A(30) =209 gms

‘ Amount of 1-123 (grams) ‘

. | ?
0133 266399 532

‘ time (hours)
' Half-life of lodine-123: 13.3 hours |

Decay of Radon-222 | \What is the equation of the graph?
A(t) =abt +k

100 . 1) horizontal asymptote
o @ﬁ 2) v-i.ntercept | f)05=_1;)39:)3-8
E) “Nice” x-y ?alr 5=
o & 0sGs 0.833 = b
~—

i 0.5G8 = b

| ' If the original amount of Radon-
0
03896 134 172 222 was 30 grams, how much
‘ time (years)
' Half-ife of Ra-222: 3.8 minutes

‘ Amount of Ra-222 (grams) ‘

would remain after 20 minutes?
A(20) =? A(20) = 30(0.833)%

A(20) = 0.78 gms

How many half-lives is

20 minutes?

20 min . 1half —life .
—=8min_ - 20 min * Semin - 5.3 half — lives
half — life

‘ Decay of Tritium

What is the equation of the graph?

A(t) = abt +k

If the original amount of Tritium was
75 grams, how much would remain
after 17 years?

A(t) = 75(0.9452)¢

A(17) =

B L
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1 "0 123 H24.6H36.9\ l49.2

‘ time (years)

9
H A(17) = 75(0.9452)(17)

‘ Half-life of Tritium: 12.3 years

A(17) = 28.8 gms
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