One Grain of Rice NAME

Common Ratio NOW-NEXT

In the book One Grain of Rice by Demi, the main character Rani cleverly tricks the raja into
giving rice to the village. Use the story from the book to answer the questions below.

1. Estimate how many grains of rice you think Rani will have at the end of 30 days.

answers will Vary , . . _
2. Use the chart below to record the number of grains of rice Rani would receive each day.

Day 1 Day 2 Day 3 Day 4 Day 5 Total After 5 Days
1 2 q 8 1" 3)
grain of rice grain of rice | grain of rice | grain of vice | grain of rice
Day 6 Day 7 Day 8 Day 9 Day 10 Total After 10 Days
32 o4 128 25lg 512 1023
grain of rice grain of rice | grain of vice | grain of rice | grain of rice
Day 11 Day 12 Day 13 Day 14 Day 15 Total After 15 Days
1024 | zo48 | 4dodl | g1a2 |34y 2277

grain of rice grain of rice | grain of rice | grain of rice | grain of rice

Day 16 Day 17 Day 18 Day 19 Day 20 Total After 20 Days
32768 |b5530 | 131,072 | 2624y (524288 |(oups1s
grain of rice grain of rice | grain of rice_| grain of rice_ | grain of rice

Day 21 Day 22 Day 23 Day 24 Day 25 Total After 25 Days

oUBS Tl (2047152 |41au304 [¥3BER0B |16T1T172He | 335544 3|
grain of rice grain of rice | grain of rice | grain of rice | grain of rice

Day 26 Day 27 Day 28 Day 29 Day 30 Total After 30 Days

33554432 | G088 [1342177128] 268435451 536810412( (074141923
grain of rice grain of vice | grain of rice | grain of rice_ | grain of rice

3. If the story continued and you know how many grains of rice Rani receives on Day 30,
how can you determine how many grains of rice she would receive on Day 317

multiply 530810412 by 2

4. How can you determine how many grains of rice she would receive on Day 357

conhnue The pattern 530810712+ 2:2.2.2-2

5. How can you determine how many grains of rice she would receive on Day 407?

538170412.- 2.'°

6. If you know how many grains of rice she receives on a certain day, how can you
determine how many grains of rice she will receive 2 days later? . . . 10 days later?

mithewy by 2 fir each day later
for 2 doujs S s%‘nrh'r:j amownt o 2%
4vor 1O c\ﬂﬁs—’? S""f\(’ﬁf\j amovert « 2.1°




7. Write a sentence that describes how many grains of rice Rani receives each day.

Rami recoives Twice as much as The dewy before.

8. What number is being used to advance the pattern? Is this a common difference or a
common ratio?

Yo are multiplying by 2, so 2 is The common raho

9. Use the words NOW and NEXT to write a rule to express the pattern. The NOW-NEXT
form is the recursive process of getting from one number to the next number in the
sequence.

NEXT = Now-2

10.Use the pattern you discovered to write an explicit equation for the rice acquired each
day. (number of day, rice received)?

— X-1 . .
yw= 2 X = nuvmbec of clntjs Y= vice vecerved
11. Write a sentence that describes the total number of grains of rice Rani will receive
through a certain number of days.

One 1ess Than what she'd get the next dasy wn The Patteen,

12.Test each of your equations to see if they generate the values in the table. Were your
algebraic equations correct? If not, modify your equations and test them until you are
certain they are correct. Record the changes you make so that you can explain to others
how you arrived at your final equations.

13.Graph the first ten days of
the rice reward on the
graph to the right. Be sure
to label your axes and title 4p
your graph. Is this a graph
of a linear function or an
exponential function? 500

no!
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Pay It Forward, Again

At the beginning of this unit we examined the Pay It Forward class project that Trevor

McKinney came up with. Let us revisit this situation and take a deeper look at what

transpired.

1. Make a table that shows the number of people who will receive good deeds at each

of the next seven stages of the Pay It Forward process.

Stage of | O 1 2 3 4 5 6 8 9 10
Process
Number | 1 3 9 27 | @l 243 [1249 2187 |65k [(4683 [paoHa
of Good
Deeds
e ®
2. Then plot the data on a graph. Make A Slor———— —I T T T —
sure you have accurate axis labels £ 5t i— = =
and scales. g W I
. (/)) 4y SN (N (N I ]
discrete WYNPR E 40 __!__ . i
3. What pattern do you notice inthe ~ _ 3 B | —" ]
number of good deeds? S 3 - T I
mv\\‘\'ip\n by 3 Q . BN BN
each hme g T 1T B
4, Whatis the common ratio? < 291 R |
) 'lw R SR . _i__ R EENEN. S -1 -
3 §. - -
5. How is that pattern change shownin ® — ]
the plot of the data? e PEXER T
eatn Po\-rrl' is 3 hmes as 01 2 3465 w7 B 4o ==

high as the previovs Point

Srage of Process

6. How many stages of the Pay It Forward process will be needed before a total of at

least 20,000 good deeds will be done?
{0

7. Write a NOW-NEXT rule to illustrate the Pay It Forward process.

NEXT = Now . 3

8. Write an NOW-NEXT rule that would show the number of good deeds at a stage
number if each person in the process does good deeds for two others.

NEXT = Now -2

9. How would the NOW-NEXT rule change if each person in the process does good

deed for four other people?

NEXT = Now -

Adapted from Core-Plus Mathematics, Course 1, Glencoe-McGraw-Hill, 2008,




The Million Dollar Mission

Name

You’re sitting in math class, minding your own business, when in walks a Bill Gates kind of guy
- the real success story of your school. He's made it big, and now he has a job offer for you.

He doesn't give too many details, mumbles something about the possibility of danger. He's
going to need you for 30 days, and you'll have to miss school. (Won't that just be too awful?)
And you've got to make sure your passport is current. (Get real, Bill, this isn’t Paris). But do
you ever sit up at the next thing he says:

You'll have your choice of two payment options:

1; One cent on the first day, two cents on the second day, and double your salary every day
thereafter for the thirty days; or
25 Exactly $1,000,000. (That's one million dollars!)

You jump up out of your seat at that. You've got your man, Bill, right here. You'll take that
million. You are there. And off you go on this dangerous million-dollar mission.

So how smart was this guy? Did you make the best choice? Before we decide for sure, let's
investigate the first payment option. Complete the table for the first week's work.

First Week — First Option

Day No. | Pay for that Day Total Pay (In Dollars)
1 .01 .01
2 .02 .03
3 .04 .01
4 . 08 (5
5 " . 31
6 .32 b3
7 L oY 1.27

So, after a whole week you would have only made _ $1.21

That's pretty awful, all right. There's no way to make a million in a month at this rate. Right?
Let's check out the second week. Complete the second table.

Second Week — First Option

Day No. | Pay for that Day Total Pay (In Dollars)

8 i-28 2 .55
9 2.5 6.\

10 .12 0.23
11 10.24 20.41
12 20.48 40.45
13 40.40k g1.491

14 pl.a2 k3. 83




Well, you would make a little more the second week; at least you would have made
$13.83 . But there's still a big difference between this salary and $1,000,000.
What about the third week?

Third Week — First Option

Day No. | Pay for that Day Total Pay (In Dollars)
15 g3.84 327.01
16 227. (8 @55 .3%
17 (©55. 3l 1210.71
18 1210.12 221 .43
19 22\ . 44 G242 .81
20 5242.88 (0 485.715
2] I0485.710 204911. 51

We're getting into some serious money here now, but still nowhere even close to a
million. And there's only 10 days left. So it looks like the million dollars is the best deal. Of
course, we suspected that all along.

Fourth Week — First Option

Day No. | Pay for that Day Total Pay (In Dollars)

22 20411.52 4iq43.03
23 y(ay3.o4 23801, 01
24 B3 8%, .05 p1172.15
25 {1772 .11 33 5544, 31
26 33 5644 . 32 ©11088. (3
27 el1iop8.LY | 1342177. 27
28 {3421717. 29

Hold it! Look what has happened. What's going on here? This can't be right. This is
amazing. Look how fast this pay is growing. Let's keep going. I can't wait to see what the
total will be.

Last 2 Days — First Option

Day No. | Pay for that Day Total Pay (In Dollars)
29 284354.86  53,3704.11
30 S3L8704.121 (6 137418.23

In 30 days, it increases from 1 penny to over

is absolutely amazing.

0 pitlion

($10,737,418. 23)

dollars. That



Questions to consider:

If your boss was so impressed with your reasoning skills that he kept you on for 10 more days
and pay you using Payment Option 1. However, since your help is so costly, he is now only
willing to give you 50% more each day after the 30™ day.

1. How can you determine how much money he would receive on Day 357

Mmulbely by .5 and add 5 Hmes  OR. mulhply bg LS 5 hime
2. How can you determine how much money he would receive on Day 407?

Muihply Dany 305 Pay by 1S +en hmes
3. If you know how much money he receives on a certain day, how can you determine how

much money he will receive 2 days later? . . . 10 days later?
2. dawp lker, > stachog amownt (1.5)*

10 dawp \aker stactng amovnt (1.5)'°
4. Write a sentence that describes how much money the guy receives each day after day 30.

5. What is the rate of change? Is this a common difference or a common ratio?

W\Vd’hpl Y b\/6— .S y  CAYNMOM v O
6. Use the words NOW and NEXT to write a rule to express the pattern.

NEXT= Now:lL 5

7. Use the pattern you discovered to write an explicit equation for the rice acquired each day.
(number of day, % received)?

Y= 5368104(15)7  x= dawp abter day 30

Y= money el

8. Graph the first ten days 4 T . B
of salary option 1 on 3
the graph to the right. 7.
Be sure to label your
axes and title your W) =g
graph. Is this a graph §7 1o 3 |
of a linear function or &
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