UNIT 5: NON-LINEAR FUNCTIONS ...

and smaller pieces of paper.

1. Predict how many ballots will result from 3 cuts.
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Growing, Growing, Growing: Investigation 1

Chen, the secretary of the Student Government Association, is making
Dallots for tonight’s meeting. He starts by cutting a sheet of paper in half.
He then stacks the two pieces and cuts them in half. He stacks the resulting
four pieces and cuts them in half. He repeats this process, creating smaller
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Objectives: | can model an exponential
relationship with a function table and
graph.
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After each cut, Chen counts the ballots and records the results jn a table.
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2. Predict how man'y ballots will result from 4 cuts ”I

3. Predict how many ballots will result from 10 cuts. l 02'_{

Chen wants to predict the number of ballots after any number of cuts.
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4. Complete the 2" column in the table to show the number of ballots after each of the cuts.

Number of Number of | Calculations for Number of Ballots | Shortcut Form for Number of ﬂ
Cuts (n) Ballots (b)' | (b) Ballots using Exponents (b) b
0 1 1 T

1 o [s2 [1]-2 l' : 72

2 4 M-2]-2 2% = 4

3 8 M-2-2]-2 2% ¢

4 I (12-2-2)2 2% = (G

8 32 [1-2.2.2-2)2 23z 32

g s 1:22:22.9)-2 _ 7% ol

I 158 [-2.2:2.2.2.2):2 | 2™=jae

; 250 f:222222:2}2 [ 2%: 250

9 |51 [1:2.2.2:2:2:2-2.2) - 2 2%: 5/7

10 toad.  |[-2-22222222]2 [2"9: 1024

5. How did you find your entries in the table? _(@Q_ﬁddd—,o,\d Cut méznt Lnoter
Fector 0+ 2, which dowbled He prev.'aus Lmount
6. Fully complete the table above.
6._Fully complete the table above. :

What is the relationship between the number of ballots and the previous number of ballots?

= Hots s le He previo

7. What is the relationship between the number of cuts and the number of ballots? (In other words, how can you us€

the number of cuts to figure out the number of ballots?)
l a2 N S0
Jhe @l\uahow . b‘-‘- LY wmodels Hae Sttu.c:hov\-
8. A rule (equation) to explain the relationship between of the number of cuts (n) and the number of ballotsms =
1 % 2™ . Use this rule (equation) to determine how many ballots Chen would have if he mad nv=20

Show your work. _b-': .1-* Qﬂ? _L * 210 = i*lp'{ 8;57@: 1504%'.)5'”0

9. Use the rule (equation) to determine how many ballots Chen would have if he made"30cht\$/‘P n= 30

Show your work. _b;: 1* 2" * 1 ¥ 330= 1*1{973374 ’,824 8 1}073','7'(‘", ?24

b=5vc0
10. How many cuts would it take to make{€nough ballots for all 500 students)in Chen’s school? n :_E ] %
Explain how you determined this answer. 30&‘)‘54—4"1&(’ 5@ Cor ber'? Quess ‘

check. Yo find m (e mrmm;)... or use e dcble above..
"=500, =9, B =9
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12. Graph th_e_ relationship. :
Llse an interval of 1 on the x-axis ! "
Oud 50 on the y-axis. g ' wog
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When you found the number of ballots after 10, 20 and 30 cuts, you may have multiplied a long string of 2s
Instead of writing long product strings of the same factor, you can use the exponential form. For exampk-';-
you can write 2 - 22 2+ 2 as 2°, which is read as "2 to the fifth power.”

In the expression 2° youget2°=2-2-2-2-2 =32 We say that 32 is the standard form for 2°.

13. Write each expression in exponential form.
a) 2:2-2 2
b) 5:5:5-5 @
c)15-15-15-15-15-15-15 |15

14. Write each expression in standard form. ‘ ‘
a) 27 2:2°22:2:2:2 =(128

b) 3° P39 = |
042 (4. 2)(+2)(4.2 =

Most calculators have a[ A] or[y*] key for evaluating exponents. Use your calculator to find the

15.
tandard form for each expression.
* A 2,763
|  pav 59,044
o150 3325, 25672



