Learning Exercises for Section 2.1

- 3. Numbers can be expressed in a fascinating variety of ways. Different languages,
of course, use different words and different symbols to represent numbers. Some
counting words are given below.

English Spanish German — French  Jupanese — Swahili

Zero cero null Zero Zero sifuri
one uno eins un ichi moja
two dos zwei deux ni mbili
three tres drei trois san tatu
four cuatro vier quatre shi nne
five cinco fiinf cing g0 tano
six seis sechs Six roku sita
seven siete sieben sept shichi saba
eight ocho acht huit hachi nane
nine nueve neun neuf kyu tisa
ten diez zehn dix ju kumi

Which two sets of these counting words most resemble one another?

Why do you think that is true? Do you know these numbers in yet another
language?
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4. Roman numerals have survived to a degree, as in motion picturf: film credits
and on cornerstones. Here are the basic symbols: [ = one, V = five, X = t?l],
L = fifty, C = one hundred, D = five hundred, and M = one thousand. F?l |
example, CLX1is 100 + 50 + 10 + | = 161. What numbers does each of these
represent?
a. MMCXIII b. CLXXXV c. MDVII
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Other systems we have seen all involve addition of the values of the symbols. |
Roman numerals use a subtractive principle as well; when a symbol for a ‘
smaller value comes before the symbol for a larger value, the former value is
subtracted from the latter. For example, IV means 5 — | =4, or four; XC means

100 — 10 = 90; and CD = 500 — 100 = 400. Note that no symbol appears more

than three times together, because with four symbols we would use this subtrac-
tive property. What number does each of these represent?

a. CMIII b XLIX c. CDIX
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7. Even within the same language, there are often several words for a given number
idea. For example, both “two shoes” and “a pair of shoes,” refer to the same
quantity. What are some other words for the idea of two-ness?
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1. a. How many tens are in 357? How many whole tens? ?36 1 ?) =

b. How many hundreds are in 4362? How many whole hundreds? 4 5 bL Lﬂ 3

¢. How many tens are in 43627 How many whole tens? Y 3 2 431 W

d. How many thousands are in 456,654?7 How many whole thousands" 49k, & SUQ \5 %

e. How many hundreds are in 456,654? How many whole hundreds? U< bl . £ U ¥4 ipb

f. How many tens are in 456,654? How many whole tens? H5fe LS Y j L{ S’_w SC

g. How many tenths are in 23.47? How many whole tenths? ‘2 34 ,_( ;234

h. How many thousandths are in 23.47? How many whole thousandths? 2 3% 1O

i. How many ones are in 23.47? How many whole ones? 9 %, “ '1) 2.3

j- How many hundredths are in 23.47? How many whole hundredths? 2 2 ("}

k. How many tenths are in 23477 How many whole tenths? 2 3470 | 2 1D

l.  How many tenths are in 234.77 How many whole tenths? 2. 244
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b. TIs the statement “For a set of decimals, the longest numeral will belong to the Ui LW

largest number” true or false? Why?
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5. Write in words the way you would pronounce each:

a. 407.053 b. 30.04 c. 0.34 d. 200.067 .. 0.276
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,’9. Do you change the value of a whole number by placing zeros to the right of the
number? To the left of the number?
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Learning Exercises for Section 2.3 °
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2. Write ten (this many: ‘734;—}*‘ ) in each given system.

a. basefour 2.2 b base five 2 (% c. base eight !

3. Write each of these.

a. fourin base four . b. eightin base eight. VO

c. twenty in base twenty i O d. binbaseb (C o
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: j 4. Write the numerals for counting in base two, from one through twenty. Lot
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5. How do you know that there is an error in each statement?

a. ten=724,) Pase 3 oy had dgits G 1,2,
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6. Write each of these as a base ten numeral with the usual base ten words. For
o]
example, ] Higo=1x29)+ (I x2)+ (I x 1) =Ty and 31.2¢,,, =(3x 4) +

(1% l)+ = =12+4+1+ W = 13.5, or thirteen and five-tenths.
a. 3 welve b. 37nine ¢. 207.0024p
d. IO()()[W() e. 1,000,000y, A 221 2 e
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7. Fora given number, which base—two or twelve—will usually have a numeral
with more dmts? What are the exceptions?
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9. Compare these pairs of numbers by placing < or > or = in each box.
a. 3y [ 34y b. 4pe dix C 43y E 25ix
d. 100y, El !Sninc e 1w Ten £ 23 [ZI 23five
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10. On one of your Space voyages, you uncover an alien document in which some
one, two, . ..” counting is done: obi, fin, mus, obi na, obi obi, obi fin, obi mus.

What base does this alien civilization apparently use? Continue counting through
twenty in that system.
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,'&/ 13. In each number, write the “basimal” place values and then the usual base ten
fraction or mixed number.

Example: 10.111,,0 =(2+0+ 5 + + + g)en=27 (Recall: 4 =22 and
8=23)
a. 2123, b. 34.3ue1ve

Q) 7\(4)" i) v 2 () 4 5(—;@),_
b) 32y rul) v 325 o Yo 2 = YO 4

“14. Write each of these in “basimal” notation.
Example: three-fourths in base ten is what in base two?
3 _ .1 1 -0
(Tden=(3 + 7ten=0-Tlpyo
a. one-fourth, in base twelve '

b. three-fourths, in base twelve
c. one-fourth, in base eight
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- 17. Write 100, in each given base.

a. seven b. five c. eleven d. two e. thirty-one 2 . il,0
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18. Complete with the proper digits.

a. 57en= five b. 86pipe = ten
c. 3 lzfour = ten d. 237[0!1 = eight
ef 2101 three = ten f. 0.1 1two = ten
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24. Represent 5.4 and 5.21 with base ten blocks, using the same block as the unit.
(What will you use to represent one?) Many school children say that 5.21 is lar-
ger than 5.4 because 21 is larger than 4. How would you try to correct this error
using base ten blocks?
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Learning Exercises for Section 2.

1. Add 111 l(hm and ')102lhICL without dlawmgﬁ and then with drawings in the
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2. Do these exercises in the designated bases, using the cardboard cutouts in an

appendlx or with drawings. oy 4
a. 34 jive b. 101,40 c. 781 pour d. 296,
+2—2Qﬁve + 1100 —1230ur - 28 fen
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4. Add 'ne followmcr in the appropriate baqes without blocks unless you need them.
(Y
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5. Subtract in dlffelent b'lqes w1thout blocks unless you need them.
a. 3514ine b. 6435(3\’@11 ¢ 24";Hllvc d. 77ch<,v<,n
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8. U%e the cut-outs f1 om an appendlx for the different bases to act out the following.
As you act each out, record what would take place in the corr esponding numeri-

cal work.
a. 200¢, b. 2OOl'ivc c. 200eiﬂht d. Tg@two
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