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PREFACE

This book ia intended, as the fitle indicates, for pupils
beginning the study of algebra. There is a growing dispo-
sitivn to introduce this subject somewhat earlier than was
formerly the case, and with this has come a demand for a
gimple, intereating, and sufficlontly scientific texi-book for
beginners. Suech g text-bock should show the ufility of
algebra, should form a eonnecting link between arithmetic
and the more sclentific works to be studied later, and
shonld stimulate a desire to proceed further in mathe-
maties. It 13 to meet thizs demand in the spirit described
that this book has been prepared.

The titne for introdueing the work depends upon eircom-
stances. In some cases elemusntary algebra of this nature
should be begun in the first year of the high school, while
other conditions make it advieable to take it up in the
latter part of the grammat-school course, 1In either event
it is desirable that popils should have some knowledge of
algebra before they leave school. For those who are mot
to, pursue the subjeet further this book furnishes such
algebra as is necessary for the intelligent reading of form-
ulas and the solution of equations found in elementary
industrial manuals. Those who continue their school work
will find the subject treated in this book in such a way as to
stimulate an interest in their Iater work, and will meet no
obsolets forma that must be unlearned before proceeding.

In sequence of topies the author has continned the plan
adopted in his arithmetics, that of recognizing the value
of the various courses of study in use in different parts
of the country. Modern curricula no longer sanction for
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iv PREFACE

beginners the plan of freativg each topic but onee. On
the contrary, they suggest the repetition of the most
important portions of algebra, although favoring a4 some-
what exhaustive treatment of each subjeet whenever it is
under discussion. Of the three chapters of this book, the
second covers some of the ground of tha first, and the third
reviews some of the topins treated iy the second.  The first
two chapters furnish suffivient work for schools that devote
part of a year to algebra and part to arithmetic. The third
chapter may be used if & full year is given to the subjeot.

The work seeks to interest the pupil in the subject at
once by showing him its utilities, The formula which the
artisan meets in his trade journals and the equation which
throws so mueh light upon husiness arithmetic find place
in the early pages. With these applications is combined
the recreation element, as seen for example in the finding
of numbers which satiafy given conditions, —an element
which lends much interest to mathematies,

Oral slgebra, like oral arithmetic, is necessary ‘to lead
to rapidity and te an understanding of general processes,
Hence enough types have been suggested to form a basis
for the best of all oral work, that which comes sponta-
neocusly from the teacher and the claas,

‘While a large number of genuine applications have been
made in the domain of the pupil’s present and prospective
experiences, scientific and financinl problems in which Le
has no interest have heen omitted. With the applications
has gone a large number of those abstraet, formal prob-
lems eo neeessary for drill in rapid algebraic work. Thess
‘ problems without eontent” have an interest in them-
gelves, and give to the elementary pupil some of that
pleasure which comes to the more advanced student in
the discovery of positive truth in the domain of pure

scienee.
sele DAVID EUGENE SMITH.
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ALGEBRA FOR BEGINNERS

CHAFPTER 1

TEE USES 0F ALGEERA; THE OFPERATIONS WITH IH"I'EGERBI
AND FRACTITIONS; THE EQUATION

SOME OF THE UBES OF ALGERRA

1. Wumbets represented by Ietters. — In arithmetic we often
represented numbers by letbers. We learned that

If one thing costs & dollars, 5 things will cost 5 x d
dollars, which we write $54; and » things will cost $nd.

2. How we indicate multiplication, —1In algebra tha absence
of a sign indioates multiplication.

It is not so in arithmetic, for 51 means &0 4 1; bat in
algebra ob meane a % 5.

{RAL EXIER{ISE

1. If a rectangle 13 12 £t Jong and 7 ft. wide, what is its
area? Ifitis ¢ It long and w £t wide, what is its area?

2. If a train travels at the rate of 30 mi. an hour, how
far will it travel in 10he.? Tf it travels m miles an hous,
how far will it travel in A hours ?

3. While the hour hand of a clock passes over 5 1-min.
spaces, how many does the minute hand pass over? While
the hour hand passes over # spaces, how many does the

minute hand pass over?
1



2 USES OF ALGEBERA

3. Rules stated by letters. — We have just seen that the
area of & rectangle { long and w wide ia fw. 1f 7 and w are
numbers of feet, w is the number of square feet in the
rectangla ; if inehes, [ is the number of square inches,
If & represents the area, then the statement

&= lw
is 2 simple rule for finding the ares of a rectangle.

4 Formulas. — A rule stated in letterais called a formula.
For example, you may have found in arithmetic that the
eircumference of g girgle equals the radius multiplied by
twice the number 3.1416, 3.1416 beiug represented in
mathematics by the Greek latber » (pI). Bat it is much
easier to express this rule by the formula

- &= 3are

QRAL EIERCISE

1. If & triangle has a base 4 and height 6, what is the
area? Buppose it has a base & and height &Y

2, Given « =444, find the value of ¢ when =T and
h=6; when b=0and A=T; when b=12=10.

3. If an antomobile has a counstant velocity of 8 miles
an hour, how far will it go in 3 hours? If it has a |
constant velocity of ¢ miles an hour, ‘how far will it
go in ¢ houre ¥ :

4. From Ex, 3, what meaning do you get from the sta
ment f =97 (Think of d az standing for distance.)
What is the value of f when v =15, ¢t =17%

5. If 5 men ean do a piece of work in 8 days, how long
will it take 4 men, workiog at the same rate? If m men
can do it in 4 days, bow long will it take = men? Read
from the formula a rule for solving all such examples,



