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5. What if Miriam wanted to estim i s instead of every 30
minutes? What multiplier would she us ur to be consistent with the
population doubling every hour? Use this multiplier to complete the following table.

H into the stud
ours into the study 0 ¥ % 1 % % 2 YA % 3

inthowsands) | 4 B (gD 3 0107 | |20 D54 B2
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6. What number did you use as a multiplier to complete the table in problem 47?

7. What number did you use as a multiplier to complete the table in problem 5?
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this task.

Hours into the study

Bacteria population

(in thousands) ¢ hl0 % \[.% HO 79 Lo 37 4h% ko‘%

population doubling every hour? Use this multiplier to complete the following table.

Hours into the study

o | x| A |1 VA Z 2 7 Y, 3
acteria population
E’n tthousla)mgs) ' 4 F)Q’b "?) C?) \D ’ \ n .1 | l_p 20 ,1 (25 I+

)
\_7,’):’ 7% & V2 ﬂ_
6. What number did you use as a multiplier to complete the table in problem 4? OY

7. What number did you use as a multiplier to complete the table in problem 5? 8\ ?’oY ﬁ(
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8. Find the value of f{6)
L
14 F\LeAN =) A
a5 :
9. Find where f{x) = 16
12 I
, 10. What do you notice about the way that
inputs and outputs for this function relate? I
146 / (Create an in-out table if you need to.)
&
» <
5 /
V(2
Ht | 4 [ 2l 11. What is the explicit equation for this
\ function?
—
1 (:?.>‘\
- ~V
2 | Ky b [
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Fill in the missing values of the table based on the growth that is described.

12. The growth in the table is triple at each whole year.
——

Years 0 % 1 jA 2 % 3 A 4

bacteria 2 6
I
.g?'ﬁ |
13. The growth in the table is triple at each whole year.

Years 0 JA % 1 JA A 2 A FA

bacteria 2 6
» 4

14. The values in the table grow by a factor of four at each whole year.
——

JA 2 I 3 % 4

[y

Years 0 PA
bacteria 2 8

T\
7/

Go
Topic: Simplifying exponents

Simplify the following expressions using exponent rules and relationships, write your

e e a8 N e (e e T2 5 T
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Simplify the following expressions using exponent rules and relationships, write your
answers in exponential form. (For example: 2% - 25= 27)

5~ i \
--'7)'2ﬂr =2 53-531:6' 17. 2‘537-?

16. =

5. 32.-35 <

05.33233 { .f A
% :%7 , 6: 5
’ 9. 2.2 20. & 3,2‘1 -—-3;,"'

1

18. 17
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Simplify the following expressions using exponent rules and relationships, write your
answers in exponential form. (For example: 22 - 25= 27)

5~ ’ \
ey 53-[-931:6| 17. 2‘5=i5_

2 5 —
15. 3.3 = 16. = =
5

.3:332%33 i

2 =AY ; 6:5

° 19. Z-Z 20. & =
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3.2 Half Interested
A Solidify Understanding Task

Carlos and Clarita, the Martinez twins, have run a
summer business every year for the past five years.
Their first business, a neighborhood lemonade stand,

earned a small profit that their father insisted they
deposit in a savings account at the local bank. When the Martinez family moved a few months
later, the twins decided to leave the money in the bank where it has been earning 5% interest

annually. Carlos was reminded of the money when he found the annual bank statement they had

received in the mail. ao / - % - O '2_ O

“Remember how Dad said we could withdraw this money from the bank when we are twenty years
old,” Carlos said to Clarita. “We have $382.88 in the account now. I wonder how much that will be

five years from now?” 6./ - _\%0_ 2 0.09

1. Given the facts listed above, how can the twins figure out how much the account will be
worth five years from now when they are twenty years old? Describe your strategy and
calculate the account balance.

_Ueors | ompunt| work
UO 2%L8¢ 5/ \00 7 SN
92 3% (0°05) + 332 83 = (A.H+7R23%

| |d02043 or 3$2.9%(1-0%)
2 (422121 402.02(1.05)

20.158736798318 2 °

3 |443.23

422.121-1.05 443.227

‘06 % 44322705 1.05 465388
L‘ .
465 3884025 1.05 488.658
5 |4e8.- b * .
.

2. Carlos calculates the value of the account one year at a time. He has just finished calculating
the value of the account for the first four years. Describe how he can find the next year's
balance, and record that value in the table.

year | amount
0 382.88
20202 | * |-05

421.12 }(.os

443.23 |5 .| 05

465.39 » ( o 5

H4s (ol Y ( Yo'

3. Clarita thinks Carlos is silly calculating the value of the account one year at a time, and says

that he could have written a formula for the n® year and then evaluated his formula when
n = 5. Write Clarita’s formula for the nt year and use it to find the account balance at the

| | W k| =

end of year 5.

Y=30 Q,D@)ﬂ
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4. Carlos was surprised that Clarita’s formula gave the same account balance as his year-by-
year strategy. Explain, in a way that would convince Carlos, why this is so.

“I can't remember how much money we earned that summer,” said Carlos. “I wonder if we can
figure out how much we deposited in the account five years ago, knowing the account balance

now?"

5. Carlos continued to use his strategy to extend his table year-by-year back five years.
Explain what you think Carlos is doing to find his table values one year at a time, and
continue filling in the table until you get to -5, which Carlos uses to represent “five years

year | amount
S |24 1.95
T AA A0S £ 1:0°
3 by S +1.0%
2 p100| =1.05
-1 364.65
0 382.88
1 402.02
2 421.12
3 443.23
4

5

465.39

6. Clarita evaluated her formula for n =-5. Again Carlos is surprised that they get the same

results. Explain why Clarita's method works. BO_I, h or 0 \A‘J‘
- -5
94 222N (\ 0%) Covvet ok hewddics

U=*Q 2
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Clarita doesn't think leaving the money in the bank for another five years is such a greatidea, and
suggests that they invest the money in their next summer business, Curbside Rivalry (which, for
now, they are keeping top secret from everyone, including their friends]. “We'll have some start up
costs, and this will pay for them without having to withdraw money from our other accounts.”

Carlos remarked, "But we'll be withdrawing our money halfway through the year. Do you think

we'll lose out on this year’s interest?”
“No, they'll pay us a half-year portion of our interest,” replied Clarita.
“But how much will that be?" asked Carlos.

7. Calculate the account balance and how much interest you think Carlos and Clarita should be
paid if they withdraw their money 14 year from now. Remember that they currently have -

$382.88 in the account, and that they earn 5% annuglly, Describe your strategy.
Use. Y- NI l-Ougg *
Clowitas - $

Strategy Y= 51734

Carlos used the following strategy: He calculated how much interest they should be paid for a full
year, found half of that, and addegt that amount to the current account bal

rtavek LAY~ 352 38) 22 = 4. 13
Clarita used this strategy: She substituted 14 for n in the formula A = 382.88(1.05)" and recorded
this as the account balance. 3%‘2 8

+ <1
. 2 Kidone I .
8. This time Carlos and Cla idn"t'Bet the same result. Whose method do you agree with

and why?

Clow dta, sha is thinking of this (n terms
of &N exporentiaf e ypressioh, not |inear.

Clarita is trying to convince Carlos that her method is correct. “Exponential rules are multiplicative,
not additive. Look back at your table. We will earn $82.51 in interest during the next four years. If
your method works we should be able to take half of that amount, add it to the amount we have

now, and get the account balance we should have in two years, but it isn't the same.”

9. Carry out the computations that Clarita suggested and compare the result for year 2 using
this strategy as opposed to the strategy Carlos originally used to fill out the table.

10. The points from Carles' table (see question 2) have been plotted on the graph at the end of
this task, along with Clarita’s function. Plot the value you calculated in question 9 on this
same graph. What does the graph reveal about the differences in Carlos’ two strategies?
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11. Now plot Clarita's and Carlos’ values for 32 year (see question 8) on this same graph.

"Your data point seems to fit the shape of the graph better than mine,” Carlos conceded, "butI don't
understand how we can use 1: as an exponent. How does that find the correct factor we need to
multiply by? In your formula, writing (1.05)° means multiply by 1.05 five times, and writing
(1.05)”° means divide by 1.05 five times, but what does (1.05)"* mean?”

Clarita wasn't quite sure how to answer Carlos’ question, but she had some questions of her own.
She decided to jot them down, including Carlos’ question:

e What numerical amount do we multiply by when we use (1.05)" as a factor?

s  What happens if we multiply by (1 _[}E]H and then multiply the result by (1 _{]5)}£ again?
Shouldn't that be a full year's worth of interest? Is it?

* Ifmultiplying by (1 .GS)}'; -(1 .1'.]5}"’E is the same as multiplying by 1.05, what does that suggest
about the value of (1.05)*?

12. Answer each of Clarita’s questions listed above as best as you can.

As Carlos is reflecting on this work, Clarita notices the date on the bank statement that started this
whole conversation. “This bank statement is three months old!” she exclaims. “That means the
bank will owe us 24 of a year's interest.”

“So how much interest will the bank owe us then?", asked Carlos.

13. Find as many ways as you can to answer Carlos' question: How much will their account be
worth in 34 of a year (nine months) if it earns 5% annually and is currently worth $382.887
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Homework

Finish 3.2 "Ready, Set, Go"

Mar 28-9:36 AM

October 26, 2016
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