Math-3A

Lesson 7-6
More
Exponential Modeling

1. Money
2. Radioactive Decay
3. Carbon-14 Dating



Find the equation 1. Horizontal asymptote: y =5

of the graph. y=AB* +5
Ay 2. Passes through: (x, y) = (0, 8)
N\ 8=AB°+5 > 8=A+5 > A=3
~— y=3B" +5

3. Passes through: (x,y) = (1, 7)
b 10 x — 1 — B:2
7=3B'+5 > 2=3B > 3

y=AB"+k - y:B(%)XJrS
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Find the equation 1. Horizontal asymptote: y = 80

of the graph. T(t)= AB'+80
4,-€4‘y 2. Passes through: (t, T) = (0, 350)
\ 350=AB°+80 > 2/0=A
N T(t)=270B' +80
\ | 3. Passes through: (t, T) = (4, 163)
o | W4163) 163=270B* +80 - 163-80 _ i _ (397,
~ 270
st T=80 2 B=4/0.3074 = 0.7446

2 4 6 8§ 10 12 14 16 18 20’x

T(t) = AB' +m

2T (t) =270(0.7446) +80

2. What will be the temperature in 10 minutes?
T(10) = 270(0.7446)'° + 80

T(10) = 94.1 F



Find the equation 4 - rin g ¢ to reach 150 F
of the graph.

T(t) = 270(0.7446)" + 80
i 150 = 270(0.7446) +80
3(_}() \ 150 . 80
) = (0.7446)¢
- \\ R 270 ( )
T >(0.2593)= (0.7446)"
< 2 4 6 8 10 12 14 16 18 20>x HOW do We SOIVe for ‘t,?

1. “Guess and check” - build a table and try some values for ‘t’

t 4 42 | 44 |45 |46
T 0.307| 0.290|0.273 |0.265(0.258

2. Solve by graphing: y; = 270(0.7446)% + 80
Vo = 150



A cup of hot water is taken out of the microwave oven. Its

initial temperature is 100 C. 1\5”’

It IS placed on the counter in _ﬁ*

a room whose temperature is \

30 C. In 5 minutes it has cooled % \

to 72 C. When will it reach 40 C. X
1. Draw a graph that Shows =~ —m———S———
temperature as a function of time. ~__ EEE

2. What is the equation of the ~—
graph? (use the following \

equation). |T (t) = AB' +k| 3. Draw a horizontal line for T = 40

- - >
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4. Solve by graphing

y; = 70(0.903)% + 30
yz —_ 40



A cake taken out of the oven at temperature of
Iaced on in a room with an ambient temperature
to cool later the temperature of
the cake i | 180 F.) Whenw |II the cake be cool enough
to put the frosting on ‘? (t=?, 90°F)

Start with either:

T(t) = AB' +k
T (t) = 375(0.8805)" + 75
T(t) = 90

Solve by graphing



You deposit $100 money into an account that pays 3.5%
interest per year. The interest is “compounded” monthly. How
much money will be in the account at the end of the 5th year?

A) = A (L+ 70 A®B)=100(1+0-035/ )=
A(5) = $119.09
What is the doubling time for this account?
_ 0.035/ 12t
200 =100(1+0-035/)
2 = (1.0029)*

y, = (1.0029)"

5 Solve by graphing
Y2 =



You deposit $200 money into an account that pays 5.5%
iInterest per year. The interest is “compounded” quarterly.
How long will it take for your money to triple?

A(t) = AL+ 14) 600 =200(1+0.055)4

3=(1.0138)"

y, = (1.0138)"

3 Solve by graphing
Y2 =



Radioactive decay (also known as nuclear decay or
radioactivity) is the process by which the nucleus of an
unstable atom loses energy by emitting radiation, including
alpha particles, beta particles, gamma rays, and conversion
electrons. A material that spontaneously emits such radiation
IS considered radioactive.

The process of radioactive decay results in the nucleus of the
atom becoming smaller - it turns into a new element.

We measure the time it takes to turn into another element
using “half-life” (the time it takes to reach half of its original

amount).



https://en.wikipedia.org/wiki/Atomic_nucleus
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Alpha_particle
https://en.wikipedia.org/wiki/Beta_particle
https://en.wikipedia.org/wiki/Gamma_ray
https://en.wikipedia.org/wiki/Internal_conversion

*Uranium-238 decays with a half-life of 4.5 billion years to thorium-234
*which 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
*which decays with a half-life of 3.8 days to polonium-218

*which 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 to lead-206, which is a stable nuclide.



https://en.wikipedia.org/wiki/Half-life
https://en.wikipedia.org/wiki/Thorium-234
https://en.wikipedia.org/wiki/Protactinium-234
https://en.wikipedia.org/wiki/Uranium-234
https://en.wikipedia.org/wiki/Thorium-230
https://en.wikipedia.org/wiki/Radium-226
https://en.wikipedia.org/wiki/Radon-222
https://en.wikipedia.org/wiki/Polonium-218
https://en.wikipedia.org/wiki/Lead-214
https://en.wikipedia.org/wiki/Bismuth-214
https://en.wikipedia.org/wiki/Polonium-214
https://en.wikipedia.org/wiki/Lead-210
https://en.wikipedia.org/wiki/Bismuth-210
https://en.wikipedia.org/wiki/Polonium-210
https://en.wikipedia.org/wiki/Lead-206

The “half life” of Carbon-14 (a radioactive isotope of carbon), is
5730 years.
1. What is the base of the exponential?

t1 = 5730
2

A(t) = Ao(b)*

2. What is the exponential equation?
A(t) = AO(O.999879)t

3. If there was originally 10 gm of C-
0.54, = Ay(b)>73% 14, how many graphs would be left

after 2000 years?
0.5 = (b)>730 _ 2000
A(2000) = 10(0.999879)
1
0.5(5730) =b A(2000) = 7.85gm

0.999879 = b



