Golden Ratio Version 2.0 HP 39gs McGraw-Hill Activities

Golden Ratio

The Golden Ratio is avalue said to provide the most visualy pleasing dimensionsin
areas like art and architecture. In this activity, you will learn more about the Golden
Ratio; you will also explore afamous sequence known as the Fibonacci sequence.

Exercisel
Y ou will each create a sequence. Choose two positive integers.

a. Record the chosen integers asterms
#1 and #2 in the table bel ow.

b. Add your two integers to get athird
integer (see Figure 1; do not use 6 and

. +]154
15). Record the sum in the table as term &----i

#3. Figure 1

c. Add the 2" and 3" integers to get a 4™
(Figure 2) and record the result in the
table.

d. Keep adding the | ast two integers to 13+2]

get anew one until you have recorded a Figure 2
sequence of 16 integersin the table.

Term# Value Term# Value

9

10

11

12

13

14

15

O IN[O(OTPAR|W[IN|F-

16

e. Divide the 16" integer by the 15™ integer. Record the quotient in the space below. Be
ready to share your result with the class. Do you believe your teacher can guess your
answer?

f. The number you have just discovered is an approximation of the Golden Ratio. Write
two or three sentences to summarize what you have learned.
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Exercise 2
There is afamous sequence similar to the one you created in Exercise 1 called the
Fibonacci sequence. The Fibonacci sequenceisl, 1,2, 3,5,8, ...

a. What are the next two numbersin the sequence? Explain how you found those
numbers.

b. Compute the sequence of ratios of Fibonacci numbers. The first two are computed for
you. F1 will represent the first term in the Fibonacci sequence, F, will represent the
second term, and so on.

:1:1 5: :2
1 F,

ENIE

. . . N .
Continue this process until you fmd%. Record your answers in the table below.
K

Quotients
F 1
E_2_,
1

c. Compare these ratios to the golden ratio. What do you notice?
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Exercise 3
Y our teacher will give you an Aplet called Golden Ratio (See Figure 3 below).

a. Look at the Fibonacci sequence from Exercise 2. On the HP 39gs, start your new Aplet
and pressthe NUM key. Use the Aplet to confirm that the column U1 containsthe same
sequence (Figure 4).

2 2 APLET LIERARY SEEEWER:

GOLDEM RATIO 1.HEE ! L 1 Wi h o=
Sequence .S1KE g ! g .

Solwve . BSEE g | 1.666667
Function . B9KE z 2 18
Statistics 1.2EE w» 1 y

| ZAVE [REZET] £ORT | ZEMD | KECY [STAET] oo | [ ElG [REFM] |
Figure 3 Figure 4

b. In Exercise 2 you computed the sequence of ratios of consecutive Fibonacci numbers.
Use the Aplet to confirm that U2 contains the sequence of ratios of terms in the Fibonacci
Sequence found in your table. What do you notice about the sequence of ratios as it
progresses?

c. Edit the definitions of U1 and U2 so they reflect the integers you chose in Exercise 1.
Figure 5 below shows the original definition of the Fibonacci Sequence, with the first two
terms both set to 1. In Figure 6, the first two terms have been changed to 6 and 15. Press
the SYMB key to see Figure 5 and change the first two terms to match your choices from
the table you created in Exercise 1.

%% GOLDEN RATID SYMEOLIC VIEW 55 %% GOLDEM RATID SYMEOLIC WIEW 355
11 0C1; 1cla=g

w2 0=1 YHLIC2=15

w1 CHa=U1 CH=-22+101 CH., w1 CHa=U1 CH=-22+101 CH..,

w201 =11 w201 2=1575

w2 (2a=2r1 v VHZ2O20=21-15 r

[ EDIT [wCHE] [ [SHOW] EVAL | [ EDIT [ CHE] [ [SHOK] EVAL |

Figure 5 Figure 6

d. Change thefirst two terms of U2 to match your new U1. In Figure 6, U2(1) has been
changed to 15/6; in Figure 7, 21/15 has been entered as U2(2). Make similar changesin
your U2 definition to match the numbers you chose in Exercise 1.

HE GOLDEM RATID SYMEOLIC WIEW $3
w101 =5

wU1020=15

w1 CH2=U1 CH=20+11 CH..
u-'LIEIiI} 156

--E]]II!]
Figure7

e. Pressthe NUM key and explore your new U1. Confirm that it matches the numbers in
your table from Exercise 1. Then go to U2 and look at the sequence of ratios. What
happens to these values as the sequence progresses?
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