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Exponential Models Percent Growth  5.5.L

LO: | can find percent growth or decay with a single multiplier.

[]DONOW  On the back of this packet

[ ](1) Exponential Models of Percent Growth

There are many examples of growth in the real world that occur at a constant percent rate. These phenomena
give rise to exponential functions. These functions will be easy to build and understand if you felt comfortable

with the last lesson on percent growth and decay.

Exercise #1: A population of fruit flies is growing at a constant rate of 6% per hour. The population starts, at

t =0, with 28 flies.

(a) Using what we learned in the last lesson,
determine the population after each of the
following amounts of time. Show the
calculation you use as repeated multiplication.

t=1hr P=
t=2hr P=
t=3hr P=

(d) What does the calculation you made in (c)
represent about the fly population? State the
range of the population function over the
domain interval 0<7<24.

(b) Based on (a), find a formula that models the
population, P, as a function of the time in hours,
f.

(c¢) What is the value of P(24)?

(e) Using your calculator, sketch a graph of this
function over the interval 0<7<24 and
0< P<120. Mark the y-intercept.
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Exponential Models of Percent Growth

Exponential growth is fairly easy to model and fairly easy to interpret in the model. Consider the following
example.

Exercise #2: If the savings in a bank account can be modeled by the function § (t) = 250(1.045)’. Which of
the following is true?

(1) The initial amount deposited was $250 and the interest earned is 45%.
(2) The initial amount deposited was $2.50 and the interest rate is 4.5%.
(3) The initial amount deposited was $250 and the interest rate is 4.5%.
(4) The initial amount deposited was $2.50 and the interest rate is 45%.

Exponential Models of Percent Growth

We should also be able to model exponentially decreasing phenomena based on what we learned in the last
lesson about percent decrease. Remember to always model based on the percent that remains.

Exercise #3: As water drains out of a pool, the depth of the water decreases at a constant percent rate of 20%
per hour. The depth of the water, when the draining begins, 1s 12 feet.

(a) As in #1, find the depth, D, of the water in the (b) Based on (a), create an equation that gives the

pool after each of the following times, 7. depth, D, of the water in the pool as a function
of the time in hours it has been draining, 7.

t=1lhr D=
t=2hr D=
t=3hr D=

(c) Using your calculator, sketch a graph of your (d) It’s safe to cover the pool after it reaches a depth
function over the interval 0<7<20 and of 1 foot or less. What is the minimum number
0< D <15. Mark the y-intercept with its value. of whole hours that we should wait to cover the

D pool? Explain how you found your answer.
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Exponential Models of Percent Growth

Exercise #4: Which of the following equations would model an exponential quantity that begins at a level of
16 and decreases at a constant rate of 8% per hour?

(1) 0=16(0.92) (3) 0=16(1.08)

(2) 0=16+0.92" 4) 0=16(-7)

Exercise #5: 1f $350 is placed in a savings account that earns 3.5% interest applied once a year, then how much
would the savings account be worth after 10 years?

(1) $522.88 (3) $472.50

(2) $426.34 (4) $493.71

Exponential Models of Percent Growth
REASONING

Percents build on one another in strange ways. It would seem that if you increased a number by 5% and then
increased its result by 5% more, the overall increase would be 10%.

7. Let’s do exactly this with the easiest number to handle in percents.

(a) Increase 100 by 5% (b) Increase your result form (a) by 5%.

(c) What was the overall percent increase of the number 100? Why is it not 10%?




5.5.L
[](6) Exit Ticket
ON THE LAST PAGE
[ ](7) Homework

1. Newton’s Law of Cooling can be used to predict the temperature of a cooling liquid in a room that is at a
certain steady temperature. We are going to model the temperature of a cooling cup of coffee. The
Fahrenheit temperature of a cup of coffee, 7, in a room that is at a 72°Fis given as a function of the number
of minutes, m, it has been cooling by:

T(m)=114(0.86)" +72

(@) Find T (O) and using proper units, give a (b) What does the coefficient of 114 represent in

physical interpretation of your answer. terms of the situation being modeled?

(c) By what percent does the difference between (d) I like my coftfee when it is a nice temperature
the temperature of the coffee and the of around 100°F. How long should I wait?
temperature of the room decrease each
minute?

2. If a flock of ducks is growing by 6% per year and starts with a population of 68, how many ducks will be in
the flock after 10 years?

(1) 109 (3) 122
(2) 198 (4) 408
3. A bank account earns interest at a rate of 3.5% per year (in other words it increases in value by that percent)

and starts with a balance of $350. Which of the following equations would give the account’s worth, W7, as
a function of the number of years, y, it has been gaining interest?

(1) W =350(1.035)" (3) W =1.035y+350

(2) W =350(0.35)" (4) W =135y +350



Exit Ticket Name Date Per_ 5.5.L

The LO (Learning Outcomes) are written below your name on the front of this packet. Demonstrate your achievement of
these outcomes by doing the following:
(1) The amount, 4, in grams of a radioactive material that 1s decaying can be modeled by A(d ) = 450(0.88)d ,

where d 1s the number of days since it started its decay.

(a) By what percent is the material decaying per (b) Give an interpretation of the fact that
day? A(14)=75.
(c) Use your calculator to sketch a graph of A(d) (d) The material is safe to transport once it has

less than 5 grams of radioactive mass left.
Using tables on your calculator, determine the
first day when it will be safe to transport this
material. Show some entries from your table
Amount (grams) to support your answer.

over the mterval 0<d <21. You determine
an appropriate y-window and label the y-
intercept with its value.

x Y

[]

d (days) 21
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(1) Translation to algebra progress. Write one or more algebraic statement(s) to represent this situation. Be sure to write at

least one “Let” statement to define any variables.

During a family trip, you share the driving with your dad. At most, you are allowed to drive for three hours. While
driving, your maximum speed is 55 miles per hour.

a) Write a system of inequalities describing the possible numbers of hours t and distance d you may have to drive.

b) Is it possible for you to have driven 160 miles?



