Exponential Applications (part 2)
Doubling Period & Half-Life

Ser &lso
P 1-23

Apr 14-9:08 AM

Exponential Applications (part 2)
Doubling Period & Half-Life

Summary of Exponential Functions:

y=a(b) +q,b>0,b#1

where:

a is the scale factor
g is the lower or upper bound (as mptote)

a + g is the initial value/amount UQT{
x is the number of periods/cycles, €lapsed time, etc.

y is the measured value after x

Exponential Growth: b > 1 Exponential Decay: 0 <b < 1
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Some relations occur so frequently that we have created
special equations for them. It is not necessary to use
these equations, but the benefit to using them is that the
common ratio is known and does not need to be
calculated.
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Doubling Period: The time required for a quantity to grow
to twice its original amount (b = 2).

The number of periods, x, becomes %

where t is the elapsed time, and D is the doubling period
(i.e., the amount of time required to double the amount).

y=a(b)"+q becomes y= a(Z)% +q
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Ex.1 The number of a certain bacteria doubles every 4
hours. The initial population is 36.

(a) Determine an exponential madel far the number of
bacteria after ¢ hours using y = a(2)” 470
A =3b

>od  y=3)"

(b) Determine the number of bacteria after 8 hours.

+.=? ) 3 =36(2>?/"|
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Ex.1 The number of a certain bacteria doubles every 4
hours. The initial population is 36.

(c) Determine an exponential model for the number of
bacteria after t hours using y = a(b)" +¢
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(c) Determine the number of bacteria after 8 hours.

t=8, y=3 (L)
42 1438

essedhatly Ha Qs as Y= %(z)t{‘
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Half-Life: The time required for a material to decay (or be
reduced) to one-half of its original quantity (b =% ).

The number of periods, x, becomes %

where tis the elapsed time, and h is the half-life
(i.e., the amount of time required to reduce the amount by

half). _ ,
y=a(b)"+q becomes y=a(})" +q
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Ex.2 Archaeologists use the radioactive decay of
carbon-14 to estimate the age of relics containing carbon.
The half-life of carbon is 5370 years.

(a) Determine an exponential model for the amount of "C
present after t years (as compared to '“C) using

y=a) +q Hso(%_)%;?o

h=C370
=0
A=(oo y
(b) Determine the percentage of “C expected after 8055
years.

=8, Y= oo (l.j"%h

U=3635

" s el 1y HC
P Sossgernoped 3 Sy

Apr 13-11:19 PM




Ex.2 Archaeologists use the radioactive decay of
carbon-14 to estimate the age of relics containing carbon.
The half-life of carbon is 5370 years.

(c) Determine an exponential model for the amount of "*C
present after t years (as compared to '?C) using

y=a(b) +q

4=0 .5 y: (s vy
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=0 q’ 987093
é= W(oﬁ‘ﬁ nm)"‘
(d) Determine the percentage of "C expected after 8055
years.
y= 10 (o95apa003)
4=35.3¢
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Exercises:
handout # 1-9
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t
2aV(t) = Vi, (08)
(b) Va=38’7a'o
V(D) = 38500 (68
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. = a(b)*
V(9 = 3200
t years, \ﬁg.zﬂ= 312$
2 manthis

3200= a(5)° 312T= ¢ (l,)"‘“
Jww = 4 3125 = 3200 (Qo.z?

(09365 4(L> ™4
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(6) bometks from e i Gacths frpn 3200
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\(238) = ?zao(onow)
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2 (0
Pl = 35000 ( l.o'z)Jc

P(25) = 35890 () .oz)zr
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