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1.4 Calculating, Estimating, and Reading Graphs @ 33

74. Determining Operations Place one of the arithmetic make it true. Any operation may be used more than
operations +, —, X, or + between each pair of suc- once or not at all. Use parentheses as necessary. =&

cessive numbers on the left side of this equation to

14

1 2 3 45 6 7 8 9=100

Calculating, Estimating, and Reading Graphs

The photograph shows the Sharp
Elsimate EL-330M, a typical
four-function calculator.

Since the introduction of
hand-held calculators in the early
1970s, the methods of everyday
arithmetic have been drastically
altered. One of the first consumer
models available was the Texas
Instruments SR-10, which sold
for nearly $150 in 1973. It could
perform the four operations of
arithmetic and take square roots,
but could do very little more.

Calculation - Estimation + Interpretation of Graphs

Calculation The search for easier ways to calculate and compute has culminated in
the development of hand-held calculators and computers. This text assumes that all stu-
dents have access to calculators, allowing them to spend more time on the conceptual
nature of mathematics and less time on computation with paper and pencil. For the gen-
eral population, a calculator that performs the operations of arithmetic and a few other
functions is sufficient. These are known as four-function calculators. Students who take
higher mathematics courses (engineers, for example) usually need the added power of
scientific calculators. Graphing calculators, which actually plot graphs on small
screens, are also available. Remember the following.

Always refer to your owner’s manual if you need assistance in performing an
operation with your calculator. If you need further help, ask your instructor or
another student who is using the same model.

Graphing calculators have become the standard in the world of advanced hand-held
calculators. One of the main advantages of a graphing calculator is that both the infor-
mation the user inputs into the calculator and the result generated by that calculator can
be viewed on the same screen. In this way, the user can verify that the information
entered into the calculator is correct. Although it is not necessary to have a graphing
calculator to study the material presented in this text, we occasionally include graphing
calculator screens to support results obtained or to provide supplemental information.*

The screens that follow illustrate some common entries and operations.

3+9 24208
i1z T =7 s e
P=2 ArnskFrac v
45 N7-2-5 g7y 68 12 = ¢
-~ S ot 4l 5-18-17=4
A B
Te
49| /-
el
125 5 =125
(815
9 1
c

*Because they are the most popular models of graphing calculators, we include screens generated by
TI1-83 Plus and TT-84 Plus models from Texas Instruments.
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1.4 Calculating, Estimating, and Reading Graphs @ 35

EXAMPLE 3 Comparing Proportions of Workers by Age Groups

In a recent year, there were approximately 127,000 males in the 25-29-year age bracket
working on farms. This represented part of the total of 238,000 farm workers in that age
bracket. Of the 331,000 farm workers in the 40-44-year age bracket, 160,000 were males.
Without using a calculator, determine which age bracket had a larger proportion of males.

SOLUTION

Here, it is best to think in terms of thousands instead of dealing with all the zeros. First, let
us analyze the age bracket 25-29 years. Because there were a total of 238 thousand work-
ers, of which 127 thousand were males, there were 238 — 127 = 111 thousand female
workers. Here, more than half of the workers were males. In the 40—44-year age bracket,
of the 331 thousand workers, there were 160 thousand males, giving 331 — 160 = 171
thousand females, meaning fewer than half were males. A comparison, then, shows that
the 25-29-year age bracket had the larger proportion of males.

Interpretation of Graphs Using graphs is an efficient means of transmitting
information in a concise way. Any issue of the newspaper USA Today will verify this.
Circle graphs or pie charts, bar graphs, and line graphs are the most common.

A circle graph or pie chart is used to give a pictorial representation of data. A
circle is used to indicate the total of all the categories represented. The circle is divided
into sectors, or wedges (like pieces of a pie), whose sizes show the relative magnitudes
of the categories. The sum of all the fractional parts must be 1 (for 1 whole circle).

EXAMPLE 4 Interpreting Information in a Circle Graph

Use the circle graph in Figure 9 to determine how much of the amount spent for a
$3.50 gallon of gasoline in California goes to refinery margin and to crude oil cost.

e O T ARSI TET S

BREAKING DOW

e L e

N THE PRICE OF A GALLON OF GAS
State sales tax

8%

State excise tax
12%

S AT A T T g T

o o i

b margin
& S A & Federal excise tax
S 12%

Dealer's margin
12%

Source: California Energy Commission.

FIGURE 9
SOLUTION

The sectors are sized to match how the price is divided. For example, most of the price

(32%) goes to the refinery, while the least portion (8%) goes for state sales tax. As

expected, the percents total 100%. If the price of gasoline is $3.50 per gallon,
Refinery margin: $3.50 X .32 = §1.12 Crude oil cost: $3.50 X .24 = $.84.

32% converted to a decimal 24% canverted to a decimal
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1.4 Calculating, Estimating, and Reading Graphs @ 37

GASOLINE PRICES

Gasoline Retail Price
(all types, in dollars)

2.20
2,10
2.00
1.90
1.80
1.70
1.60

1.50

1.40
1.30
1.20

9% 00 01 ‘o2 03

Year

Source: Energy Information Administration.

SOLUTION

FIGURE 11

(a) The line segments joining the points for the years 2000, 2001, and 2002 fall from
left to right. This indicates that average prices decreased from the previous years in

2001 and 2002.

(b) Although the prices fell in 2001 and 2002, the general trend is that prices rose from
1999 to 2004, as indicated by the overall rise of the line graph from left to right.
(¢) It appears that in 2002 the average price was about $1.44 and in 2004 about $2. 12
Thus, the price rose about $2.12 — $1.44 = $.68 per gallon. W

Are You “Numerate”?

Letter is to number as literacy is to numeracy. Much
has been written about how important it is that the

general population be “numerate!” The essay
“Quantity” by James T. Fey in On the Shoulders of

Giants: New Approaches to Numeracy contains this

description of an approach to numeracy.

Given the fundamental role of quantitative
reasoning in applications of mathematics as
well as the innate human attraction to
numbers, it is not surprising that number
concepts and skills form the core of school
mathematics. In the earliest grades all children
start on a mathematical path designed to
develop computational procedures of
arithmetic together with corresponding
conceptual understanding that is required to
solve quantitative problems and make
informed decisions. Children learn many ways
to describe quantitative data and relationships

using numerical, graphic, and symbolic
representations; to plan arithmetic and
algebraic operations and to execute those
plans using effective procedures; and to
interpret quantitative information, to draw
inferences, and to test the conclusions for
reasonableness.

For Group Discussion or Individual
Investigation

With calculator in hand, fill in the boxes with the
digits 3, 4, 5, 6, 7, or 8, using each digit at most once.
See how close you can come to the “goal number”
You are allowed 1 minute per round. Good luck!

Round | OxO0O0O0 = 30,000

Round i [ x O OO0 = 40,000

Round il O x O OO = 50,000

Round Iv (O x D1 CJ ] = 30,000

Round v I x 1000 = 60,000
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“& 34. Choose any three-digit number and enter the digits into
a calculator. Then enter them again to get a six-digit
number. Divide this six-digit number by 7. Divide the
result by 13. Divide the result by 11. What is your
answer? Explain why this happens. Answers will vary.

\ 35. Choose any digit except 0. Multiply it by 429. Now
multiply the result by 259. What is your answer?
Explain why this happens. Answers will vary.

36. Choose two natural numbers. Add 1 to the second and
divide by the first to get a third. Add 1 to the third and
divide by the second to get a fourth. Add 1 to the
fourth and divide by the third to get a fifth. Continue
this process until you discover a pattern. What is the
pattern? =i

When a four-function or scientific calculator (not a
graphing calculator, however) is turned upside down, the
digits in the display correspond to letters of the English
alphabet as follows:

0<>0 3<E 7<L
4<h 8<B
27 5§ 9o

le]

Perform the indicated calculation on a four-function or
scientific calculator. Then turn your calculator upside
down to read the word that belongs in the blank in the
accompanying sentence.

37. (100 + 20) X 14,215,469
[ filled my tank with gasoline from the ShELLOIL
station.

10 X 10,609

V4
“It’s got to be the _ShOES .
_ 368

4

The electronics manufacturer BOSE
Wave Radio.

40. 187% + V1600
Have you ever read Mother _GOOSE  nursery
rhymes?

38.

39, 60%

produces the

41. Make up your own exercise similar to Exercises
37-40. Answers will vary.

42

Displayed digits on some calculators show some or
all of the parts in the pattern as in the figure at the top
of the next column. For the digits 0 through 9:

(a) Which part is used most frequently? Al

(b) Which part is used the least? 2l

Calculating, Estimating, and Reading Graphs & 39

(c) Which digit uses the most parts? & (all seven parts)
(d) Which digit uses the fewest parts? | (two parts)

Give an appropriate counting number answer to each
question in Exercises 43—46. (Find the least counting
number that will work.)

43. Pages to Store Trading Cards A plastic page designed
to hold trading cards will hold up to 9 cards. How
many pages will be needed to store 563 cards? 63

44. Drawers for Videocasseffes A sliding drawer designed
to hold videocassettes has 20 compartments. If Chris
wants to house his collection of 408 Disney video-
tapes, how many such drawers will he need? 2!

45. Containers for African Violets A gardener wants to fer-
tilize 800 African violets. Each container of fertilizer
will supply up to 60 plants. How many containers will
she need to do the job? 14

46. Fifth-Grade Teachers Needed False River Academy
has 155 fifth-grade students. The principal, Butch
LeBeau, has decided that each fifth-grade teacher
should have a maximum of 24 students. How many
fifth-grade teachers does he need? 7

In Exercises 47-52, use estimation to determine the
choice closest to the correct answer.

47. Price per Acre of Land To build a “millennium clock”
on Mount Washington in Nevada that would tick once
each year, chime once each century, and last at least
10,000 years, the nonprofit Long Now Foundation
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WOty o

4 The line graph indicates that current projections for

Medicare funding will not cover its costs unless the pro- ]"\I)‘.I'ED[CARE FUNDS ! e
gram changes. Use the graph to answer the questions in _
Exercises 61-04. 25
720
. L. . . L)
61. Which is the only period in which Medicare funds are 5 15
predicted to increase? from 2004 1o 20035 -3“-; 10
: PE i
= . . L
: 62. By approximately how much will the funds decrease £ {Surplus | |
1 between the years 2005 and 20067 $15 biilion = | Deficit
) -10
- 63. How do the amounts for 2004 and 2007 compare? ‘04 ‘05 '06 '07 '08 ‘09 ‘10 ‘11 ‘12 ‘13
i They are approximately the same. Year
64. In which year will funds first show a deficit? 2011 Source: Centers for Medicare and Medicaid Services.

Using Writing to Learn About Mathematics

Research has indicated that the ability to express mathematical observations in
writing can serve as a positive force in one’s continued development as a mathe-
matics student. The implementation of writing in the mathematics class can use
several approaches.

Journals One way of using writing in mathematics is to keep a journal in which

you spend a few minutes explaining what happened in class that day. The journal

entries may be general or specific, depending on the topic covered, the degree to
_ which you understand the topic, your interest level at the time, and so on. Journal
q entries are usually written in informal language, and are often an effective means of
communicating to yourself, your classmates, and your instructor what feelings, per-
ceptions, and concerns you are having at the time.

Learning Logs Although journal entries are for the most part unstructured
writings in which the student’s thoughts are allowed to roam freely, entries in
learning logs are typically more structured. An instructor may pose a specific
question for a student to answer in a learning log. In this text, we intersperse writ-
] ing exercises in each exercise set that are appropriate for answering in a learning
log. For example, consider Exercise 13 in the exercise set for the opening section
in this chapter.

Discuss the differences between inductive and deductive
reasoning. Give an example of each.
(continued)
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Extension Using Writing to Learn About Mathematics & 43

Journal Writing*
1. WHO should write in your journal? You should.

2. WHAT should you write in your journal? New words, ideas, formulas, or con-
cepts; profound thoughts; wonderings, musings, problems to solve; reflections
on the class; questions—both answerable and unanswerable; writing ideas

3. WHEN should you write in your journal? After class each day; as you are
preparing, reading, or studying for class; anytime an insight or question
hits you.

4. WHERE should you write in your journal? Anywhere—so keep it with you
when possible.

5. WHY should you write in your journal? It will help you record ideas that
you might otherwise forget. It will be worthwhile for you to read later on
so that you can note your growth. It will facilitate your learning, problem
solving, writing, reading, and discussion in class.

6. HOW should you write in your journal? In wonderful, long, flowing sentences
with perfect punctuation and perfect spelling and in perfect handwriting; or in
single words that express your ideas, in short phrases, in sketches, in numbers, in
maps, in diagrams, in sentences. (You may even prefer to organize your journal
entries on your desktop, notebook, or palmtop computer.)

Activity 2 Keep a learning log, answering at least one writing exercise from each
exercise set covered in your class syllabus. Ask your teacher for suggestions of other
types of specific writing assignments. For example, you might want to choose a num-
bered example from a section in the text and write your own solution to the problem,
or comment on the method that the authors use to solve the problem. Don’t be afraid
to be critical of the method used in the text.

Activity 3 The National Council of Teachers of Mathematics publishes journals in
mathematics education: Teaching Children Mathematics (formerly called Arithmetic
Teacher) and Mathematics Teacher are two of them. These journals can be found
in the periodicals section of most college and university libraries. We have chosen
several recent articles in each of these journals. There are thousands of other articles
from which to choose. Write a short report on one of these articles according to guide-
lines specified by your instructor.

From Mathematics Teacher

2001
Johnson, Craig M. “Functions of Number Theory in Music.” Vol. 94, No. 8§,
November 2001, p. 700.

Lightner, James E. “Mathematics Didn’t Just Happen.” Vol. 94, No. 9, December
2001, p. 780.

**“Journal Writing” from “No Time for Writing in Your Class?” by Margaret E. McIntosh in Mathematics
Teacher, September 1991, p. 431. Reprinted by permission.

(continued)
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Strutchens, Marilyn E. “Multicultural Literature as a Context for Problem
Solving: Children and Parents Learning Together.”” Vol. 8, No. 8, April 2002,
p. 448.

Whitin, David J. “The Potentials and Pitfalls of Integrating Literature into the
Mathematics Program.” Vol. §, No. 9, May 2002, p. 503.

2003
Arvold, Bridget, Gina Stone, and Lynn Carter. “What Do You Get When You Cross
a Math Professor and a Body Builder?” Vol. 9, No. 7, March 2003, p. 408.

Edelson, R. Jill, and Gretchen L. Johnson. “Integrating Music and Mathematics in
the Elementary Classroom.” Vol. 9, No. 8, April 2003, p. 474.

Phillips, Linda J. “When Flash Cards Are Not Enough.” Vol. 9, No. 6, February
2003, p. 358,

Uy, Frederick L. “The Chinese Numeration System and Place Value.” Vol. 9, No. 5,
January 2003, p. 243.

2004
Anthony, Glenda J., and Margaret A. Walshaw. “Zero: A ‘None’ Number?” Vol. 11,
No. 1, August 2004, p. 38.

Buschman, Larry. “Teaching Problem Solving in Mathematics.” Vol. 10, No. 6,
February 2004, p. 302.

Joram, Elana, Christina Hartman, and Paul R. Trafton. “‘As People Get Older, They
Get Taller’: An Integrated Unit on Measurement, Linear Relationships, and Data
Analysis.” Vol. 10, No. 7, March 2004, p. 344.

Mann, Rebecca L. “Balancing Act: The Truth Behind the Equals Sign.” Vol. 11, No.
2, September 2004, p. 65.

ﬁ Activity 4 One of the most popular mathematical films of all time is Donald in
Mathmagic Land, produced by Disney in 1959. Spend an entertaining half-hour watch-
ing this film, and write a report on it according to the guidelines of your instructor.

Activity 5 Write a report according to the guidelines of your instructor on one of
the following mathematicians, philosophers, and scientists.

Abel, N, Cardano, G. Gauss, C. Noether, E.
Agnesi, M. G. Copernicus, N. Hilbert, D. Pascal, B.
Agnesi, M. T. De Morgan, A. Kepler, J. Plato
Al-Khowdrizmi  Descartes, R. Kronecker, L. Polya, G.
Apollonius Euler, L. Lagrange, I. Pythagoras
Archimedes Fermat, P. Leibniz, G. Ramanujan, S.
Aristotle Fibonacci L’Hospital, G. Riemann, G.
Babbage, C. (Leonardo Lobachevsky, N.  Russell, B.
Bernoulli, Jakob of Pisa) Mandelbrot, B. Somerville, M.
Bernoulli, Galileo (Galileo  Napier, J. Tartaglia, N.
Johann Galilei) Nash, J. Whitehead, A.
Cantor, G. Galois, E. Newton, L. Wiles, A.

(continued)




