Lesson 34: Exponential Growth

¥ If the rate of change of y is proportional to y, i.e. Y- ky where k is the growth rate, then

. yle)= Ce*f
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Note that we need initial data to solve for C.

* In particular, if you deposit P dollars in a savings account in which interest is compounded continuously at a rater,

g
then at time t (in years), the amount of money in the account is A (i) = pﬁ

¥ Pay attention to units! (Especially for time.)

Ex. 1 Given Z—t = 2y and y(2) = 100. Find y(4).
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Ex.2 Given—== 3yand y(0) = 100. Find y(t)
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Ex. 3 A population of self-replicating nanites, P(t), where t is time in days, is growing at a rate that is proportional to

the population itselfiand the growth rate is 0.1, The initial population is 100. dt = ‘_{ P
(a) What is the population after 10 days!'.§ G| p(@) =100 <0 P (t> C@
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(b) How long does it take for the population to double?
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Ex. 4 The Men of Letters deposited $10 000,in a savings account in which interest is compounded continuously. After

P= 16 000 _ ~
70 years, there is $100 009 in the account. A ‘HZS Pe,
Alno) =100 poC
(a) What is the annual rate of interest? .
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(b) How long did it take for the money to triple?

Solve. AlLEY= 3 (AYP) =30 000 fr t.
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Ex. 5 Herbert Aurther Runcible Cadbury deposits $10 000 in Richie’s savinigzmﬁ*vjhlch interest is compounded
continuously. It takes 10 years for the ;npw:néytggboublq A('bs = Pe " z
(a) What is the annual rate of interest? AUO) = 40 000
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(b) How much will be in the account after 18 years?
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Ex. 6 Scrooge McDuck deposits $30 000 in a savings account for Huey, Dewey, and Louie in which interest is
P=32%0 00O
compounded continuously. The annual rate of interest is 4.5%.
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(a) How much does the account have after 10 years?

A(;‘:B: 3000@60,045
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(b) How long does it take for the money to triple?

Find * when AlEY=90 000.
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Ex. 7 The rate of change of a population is given by % = kP.If P(3) = 4000 and P(4) = 5000, find P(t).

PLty = C/eft) but we are  not %,Naﬂ C oor k.

Since. we. have fwo data points, we can Mmake
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