Fearning Exercises jor Section 15.1
1. Give the next four entries, and the other ones requested, a8

suggested by these patteras if they continue %ndeﬁﬂitei}f:
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h., and the 100th entry. F&
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k. Which of the sequences in a-j are arithmetic sequences? L. v B

1 Which, if any, are geometric sequences?

9. a Examine these (correct) calculations and look for an casy rile

for multiplying by a power of 10. Write the rule down.

12.3457 x 10 = 123.457 23 x 10 =230
12.3457 x 100 = 1234.57 23 x 100 = 2300
12.3457 x 1000 = 12345.7 23 x 1000 = 23 000
12.3457 x 10 000 = 123457, 23 % 10 000 = 230 000
12.3457 x 100 000 = 1234570. 23 x 100 000 = 2 300 000
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3. a Examune these {correct) calculations and lock for an easy rule

for dividing by 2 power of 10, Write the rule down,

5125345+ 10 = 51.2345 8.41 +10=0.841
512.345 + 100 = 5.12345 841+ 100 =0.0841
512,345 + 1000 = 0.512345 8.41 + 1000 =0.00841

512.345 + 10 000 = 0.00512345 8.41 + 10 000 = 0.000841
512.345 +100 000 = 0.000512345

¢. How can this idea be used to find 1% of a known amount?
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4. Find likely function rules for the following, and find the missing

values for 1.

a. b. Cr—
x y by f(x) input | output
1 9 1 78 1 0
2 30 2 56 2 8
3 51 3 34 3 16
4 72 4 12 4 24
n }5?;8 n “120 1 1608
hm Tly = 17 00 2 Cud A 8
\f‘ e e /,s‘ L 3 e i




fodr
¢
iy

input ouiput
50 8
51 8.2

g(_X)

Y
o o)

o
Ui
(3]
oo
o
o L | ] et |
: [T E G
(WL R IS AR | SV Y
sk
B2

E:i 15.8 n S00

. R, .
3 ’% ;}E,,‘ E,«.N - 2
e S
3? &
i -
AT T A
i 1 ~p 5 .
A § Fi b A S
C?“: 40 =iy - T A
hd [N
1
% 30
1 4
L
20
J -
] 3
10
q 4
0
4] 1 2 3 4 5 & 7 & 9 10 11



¢ Tind a function Tule for each of the following, and justify that your

- s

rule will be true in general.

o, The number of toothpicks to make Shape n in the pattern:
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‘Shape 1 Shape 2 Shape 2 Shape 4

. The number of toothpicks to make Double-decker
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Double- Double- Double- Double-

decker 1 decker 2 decker 3 decker 4

¢. The number of toothpicks to make Shape n:
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Shape 1 Shape 2 Shape 3 Shape 4 J

d. The number of toothpicks to make Shape n:

T T I s = 3y

Shape 1 " Shape 2 Shape 3

e. The number of toothpicks to make row-house n:
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Row-house 1 Row-house 2 Row-house 3

f. Make up a toothpick pattern of your own, and challenge others
to find a rule for it.
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Thenumbers 1,1,2,3,5,8, ... are an example of a Fibonacel (fi-

ba-NAH-chee) sequence, a pattern that appears in nature, art, and
geometry.

a. What are the next four numbers in that Fibonacci sequence?
(Hint: Look at two, then the next one.)
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b. Amazingly, the nth number in that Fibonacci sequence 1s

(1+5) —(1=+/5)

I Verifythat forn = ! and n = 2, that
2"/5 fy

expression does give the first two numbers in the pattern, 1 and
1.
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c. (Calculator) Give decimals for the flrft Stezsl ratios of e the
. s .1 3 3 3 e
consecutive Fibonacci npumbers: 1,7:7:525> -+ The valu
ratios get closer and closer t0 is called the golden ratio.
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14, 2. What digit is in the ones' place in ihe calculated form of 377

b. What digit is ip the ones' place in the calculated form of 7°°7
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d. Write down how you would proceed, to find the digit in the
ones' place in the calculated form of 7.
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22. What digit is in the 99th decimal place in the decimal for £ 7 Explain your
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28. Figure out a shortcut for squaring & number ending in 5.
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Learning Exercises for Section 15.2

1
E

Explain how these every-day sentences make sense,

mathematically (if the characteristics are quantifiable).

e . . .

a. "Sales of a CD is a function of the singer's popularity.”
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b. "Success is a function of how much you work."
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c. "Reaction time is a function of blood alcohol content.”
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Find a function rule that gives the perimeter of the nth shape in
each of the following patterns. Justify that your rule will always
work. (Use the shortest segment as the measuring unit.)
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For each input give the ontput for the combination, first Machine
1, then Machine 2.

Machine 1 Machine 2
VAR
i Square ¢ *hﬁé é Add 3, then |
input { double that |
a. Input =13 b. Input = 1§ c. Input=x
= 2O e 2 5

n e

d-f. Repeat with the part a inputs, but for the combipation, first
Machine 2, then Machine 1.



