Integrated 2
2-7 Doubling and Halving (2 Days)
Day 1

Warm-up
Write with positive exponents.

1. (-3¢)(d°)

16k°n*m™
2, —
4m>
3. What is the value of 12" to the nearest tenth.
4. Rewrite using fractional exponents —43x
5. Rewrite in radical form (4mn)”
6. If you have $25 and you double it five times, how much do you have now?
£25-2=450 2 =4100+2 = £200+2 = £400 + 2 = £200
7. Find the value of 2. 2+2°2°2°2°2°2=122
8. What is the value of $100 « 2%? $100 1 = 4100
9. What is one-half of 2197 210 = 1024/2 - 512

10. A savings account containing $1500 doubles every three years. How much money
will be in the account after 12 years? Yyear = $z000, year & $6000, year 9
412,000, year 12 $24,000. Hao 4 doubling periods.

If | take a sheet of paper and tear it in %2, how many pieces will | have? If | tear it again,
how many pieces will I have? The nunber of pleces will dowble each thme. This is called
a doubling period.

Doubling Period — The amount of time it takes a quantity to double.

Example — Volume of a landfill doubles every 3 years. The doubling period is = years.

This is exponential growth — The increase of a quantity at the same rate at regular
intervals.

Exponential Functions

o Base is a constant
o Power is a variable

Exponential functions with base 2 — tised when something doubles bn quantity.
Doubling Formula and graph (Exponential Growth) A

«— X is the number of
y =a- 2X doubling periods.

a
a is the original amount

y is the amount after when x = 0. The original
x doubling periods. amount cannot be zero!
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Example 1 — Solve y =5 ¢ 2%, when x = 15
Solution
Yy =5-21 Plug n15for x.
Yy =5327e¢€

= 163,840

Exponential functions with base 2 — vised when something is halved.

Exponential Decay formula and graph

4
x is the number of
— 1/-% half-lives or halving
y =a: /2 periods. v a
a is the original amount
y is the amount when x = 0. The original \
after x half-lives. amount cannot be zero! <
Example 2 — Solve y = 80 « 1%, when x = 4 v
Solution

Y = 20-4=* Plug in 4 for x, the number of half-life periods
Y =80 *.0625

b=1

Homework
o Read pg. 105-109
o Practice 15 #1-12
o Pg. 110 #3-8, 22-32

Day 2

Warm-up
1. If the value of a $1000 investment doubles every 15 years, find the value of the
investment 75 years after it was made?
2. A type of bacteria reproduces by dividing into two bacteria every 6 min. If you
start with one bacterium, how many bacteria will there be after one hour?
3. After 2 hours?

Example 3 — Using the equation 5 « 2%, how many doubling periods when y = 50,000?

Solutlon

Solve for x

y=52 wWrite the equation from example 1
50,000 = 5 * 2* Plug 50,000 in for Y

10,000 = 2* Divide each side of the equation by 5

quess ano check to flnol x.
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210 = 1024 To low
2= 2048 To low
2= 4096 To low
212 =2192 To low
27 =16,3%4 To high

The value of x is between 13 and 14. Contlnue to guess and check.
2125 =11583.24  To high

2122 = 10,025.54  To high

NE2 =9 410.1F To low

The closest value to 10,000

Another approach to solving
Solve for x (number of doubling periods) ...plug tn 50,000 for y

50000 = 5 * 2~
Use guess and check to find the value of x

values of x values of J
10 (y=5-219 =512 *too Low so try >10
13 (Y= 5212 =40,9e0 *closebut lets try >12
14 (Y= 5-21 = 21,1920 *too high-try b/t 12514
12.2 (Y= 5-2122) =50,4277 *closest!l!

*so there are 12.3 doubling periods

Example 4 — Suppose Joe invests $2500 in a mutual fund at age 25. If the value of his
investment doubles every seven years, what will be the value of the fund when Joe is 60

years old?
Solution
Flrst find the vaunber of doubling periods
60 - 25 =35 Nuwber of years of tnvesting
35/F=5 Doubles every 7 years. So, there ave 5 doubling periods
Let v = value of the fund
V=02 write the doubling formula
V = 2500 *2° Plug in 2500 for a, the initial amount and 5 for x, the

number of dloubling periods.
V = 2500 ¢ 32
V = 80,000
The value of the fund when Joe is 60 years old will be $20,000.

Example 5 - You have $500 invested in an account that doubles your money every 6

years.

Write a function that models the amount of money in the account.

10/08
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5:500 ¢ 2K

How much will be in the account 10 years from now?

Solution

Y =500 * 2

Flnd the x, the number of doubling periods

Doubles every & years. Flnd the number of doubling periods tn 10 years.
10/e = number of doubling periods tn 10 years.

g = 500 * 210/@

Y = 500317

Y= 1,587.40

The account will be worth £1,587.40 Ln 10 Years.

About how long will it take to have $10,000?

Solution

Yy =500 2~

10,000 = 500 *2¥¢ Plug 10,000 in for y. Need to find the number of
years. Keeping tn mind the doubling is every &
years so, the doubling period is x/e. Solve for x.

20 = 2ve Divide each side of the equation by s00.

Guess and cheek to find x, the nmumbers of years.

2t =16

2°=32

So, X/& is between 4 and 5.

xX/e =4 x/e =5

X =24 X = 30

X Ls between 24 and =0.

Contlnue to guess and check to come closest to 20 = 2@
X =252/ =1796

X = 26,26 =2016

labout 26 Years to get $10,000)

Another approach to the solution

10/08

Use the equation Yy = a - 2 because this is exponential growth
Plug in 10,000 for Yy and 500 for a...

10,000 = 500 - 2*
Use guess and check to solve for x...

Doubling time amount
& years £ 1000 * 500%2 = 1000
12 & 2000
18 £ 4000
24 £ go00
20 & 16000 *s0 10,000 is somewhere b/t
24530 Yrs
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Trg 20 gears:

Reyears/e = 4.33  soplug in 4.33 lntp Yy = 500 - 222
y = 500(20.1)
Y = 10,056.10

So it takes to have £10,000.

Example 6 - A medication has a half-life in the bloodstream of 2 hours. The dosage of
the medicine is 3mg. How much is left after 5 hours?

Solutlon

This is exponential dec% so use the halving formula: y=a (1/2)x
Flrst, find the number of halving periods (x)

5 hours/2 hours = 2.5

Plug in 2.5 for x ano 2mg for a...

Y= 2(1/2)25

Y=z (0.17#)

8 = 0.53

Example 7 — Half-life is 20 days. Initial amount is 10g.

1.

10/08

Write an equation that models the exponential decay.
Solution

o =10
Y= 10 * /=X

After 30 days, how much is left?

Solution

Find the number of half-Lives.

30/20 = 1.5 1.5 halving pertods

Y =101/ Plug 1.5 ln for x, the number of halving periods
y=10+.35

Yy =25

[2.50 ave Left after 20 days]

In how many days will you have 2 grams?

Solution
Yy=-=
2 =10 1/X Plug 2 in for Y, the ending anmount

quess anol cheek to solve for x
x=1Yy=5

X=2y=25

X=3 Yy =125

X =25y =177

X =23, =203

About 2.3 halving periods.
2.2 -20 = 4¢ dayg
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Another approach - In how many days will you have 2 grams left?
Solution

This s exponentiol decay so use the halving formula; y = a(1/2)~

Plug tn 2 for Y (amount after x half-Lives) and 10 for a (original anount)
2 =10(1/2)"

Use guess and check to find the value of x that will make the equation equal

2...

Timme Amount
0 days 109
20 days 50
40 days 259
&0 days 1.25 g *between 40 § &0
days
TV% 45 da EESY

45 days/ 20 days = 2.25 plug in 2.25 for x

5 =10(1/2)225

y=221g9 *lets see Lf we can get closer
to29

Tlfg 4¢ da 45:

4e days/ 20 days = 2.3 plug in 2.25 for x
5 =10 (1/2)2,3
y=202g

so it will take for there to be only 2 g Left

Example 8 — Using the formula y = 80 « ¥%*, how many halving periods will it take to get

y=17?
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Solutlon
Y = €0 - /x Equation from exa mple 5
1= 80 -1/ Plug 1 in for y and solve for x.

Guess and check to flnol x

- Y

5 |25
& | 1.25
7 | .25

el | 116629

6.2 | 1.08818

.32 | 1.01532

6.4 | 9473

}Abou‘c &.4 halving perlods]
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Homework

o Practice 15 #13-15
o Pg.110#9-11, 16-19
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