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PriFACE

W

IN the preparation of this book, the publishers have
kept constantly in view the necessities of the schools
and the demand for economical school books. The ELE-
MENTARY i8 intended to serve as a sufficient introduction
to Ray's NEw PracricarL ARITHMETIC, and with that
book forms a two-book series.

Teachers who have used Ray’s Rudiments of Arith-
metic will perceive that large portions of that book
have been incorporated in this work. The mental exer-
cises, which were a featurec of the Rudiments, have been
much enlarged and extended. Such other changes have
been made as seemed necessary to adapt the book more
closely to the present methods of instruction.

It will be found best to drill constantljr on such com-
binations of numbers as are given in the first lessons,
until the class has thoroughly mastered them. This drill
should be kept up with the use of objects until each
member of the class can answer without a moment’s
hesitation.

To avoid the confusion that often arises in the minds
of pupils from the presentation of a variety of methods,

explanations, solutions, rules, remarks, etc., it has been
(it)
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the constant aim, in the preparation of this book, to
present each subject in one form only—and that the
most concise and simple, if' consistent with clearness.

In the treatment of each subject, a model solution is
given, and a full and lucid explanation is furnished.
These are intended to be studied carefully by the pupil.
Succeeding examples are to be solved similarly, and the
pupil should be cxamined with reference to the reasons
for his work.

Care should be taken that drill work does not become
machine work. It is not expected that these solutions
and explanations will in all cases preclude the necessity
of additional explanation on the part of the teacher.
No book can present a subject so fully ‘as to make it
clear to every mind, and it should be the constant
endeavor of the teacher to ascertain just what part the
pupil fails to understand, and to aid him by.suggestion
rather than by an attempt at exhaustive explanation.

This book is not intended to be a complete arith-
metic. With proper drill, it is hoped that pupils may
gain from it a thorough knowledge of the fundamental

rules, with some knowledge of fractions and the common
tables,

CvcINNATI, May., 1879,
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LESSON 1.

Nore.—These exercises are intended for use with the Numeral
Frame or with counters of some kind,—marbles, pebbles, kernels of
corn, beans, or bits of pasteboard. The objects should be arranged
in distinct groups, to represent each number indicated.

1. How many counters have we here? (/)

2. How many are 1 and 1? One taken away from 2
lcaves how many? How many ones in 2? How many
are two times 17? ,

3. How many are 2 and 1? How many are 1 and 1
and 1? How many are three times 1?

4. One taken away from 3 leaves how many? Two
taken away from 3 leaves how many? How many ones
in 3?

5. How many are 3 and 1? How many arc 2 and 2°?
How many are 1 and 1 and 1 and 1? How many are
four times 1? How many are two times 27

6. One taken from 4 leaves how many? Two from 4
@
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leaves how many? Three from 4 leaves how many?
How many ones in 4? How many twos in 4?

7. How many are 4 and 1? How many are 3 and 2?
How many are 1 and 1 and 1 and 1 and 1? How many
are five times 17

8. One from 5 leaves how many? Two from 5 leaves
how many? Three from 5 leaves how many? Four
from 5 leaves how many? How many ones in 5?

LESSON 1II.

1. How many are 5 and 1. How many are 4 and 2?
How many are 3 and 3? How many are six times 1?
How many are three times 2? Ilow many are two
times 3?

2. One from 6 leaves how many? Two from 6? Three
from 6? Four from 6? Five from 6? How many ones
in 6? How many twos in 6? How many threes in 6?

3. How many are 6 and 1? How many are 5 and 27
How many are 4 and 3? How many are 3 and 4? How
many are seven times 17?

4. One from 7 leaves how many? Two from 7? Three
from 7? Four from 7? Five from 7? Six from 7? How
many ones in 7?

5. How many are'7 and 1? How many arec 6 and 2?
How many are 5 and 3? How many are 4 and 4? How
many are 3 and 5? How many are 2 and 67

6. How many are eight times 1? How many are four
times 2? How many are two times 47?

7. One from 8 leaves how many? Two from 8? Three
from 8? Four from 8? Five from 8? Six from 8?7
Seven from 87

8. How many ones in 8?2 How many twos in 8?2 How
many fours in 8?
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LESSON IIL

1. How many are 8 and 1? How many are 7 and 2?
How many are 6 and 3? How many are 5 and 4? How
many are 4 and 5? How many are 3 and 6? How
many are 2 and 77?

2. How many are nine times 1? How many are three
times 3?

3. One from 9 leaves how many? Two from 9? Three
from 9? Four from 9? Five from 9? Six from 97
Seven from 9? KEight from 97?

4. How many ones in 9? How many threes in 9?

5. How many are 9 and 1? Ilow many are 8 and 2?
How many are 7 and 3? How many are 6 and 4? How
many are 9 and 57

6. How many are 2 and 8?2 How many are 3 and 77
How many are 4 and 6?

7. How many are ten times 1? How many are five
times 2? How many are two times 5?

8. One from 10 leaves how many? Two from 10?
Three from 10? Four from 10? Five from 10? Six
from 10? Seven from 10? Eight from 10? Nine from
107

9. How many ones in 10? How many twos in 107?
How many fives in 107?

DEFINITIONS.

1. A Unit is a single thing; as one, one book, one slate,
one day.

2. A Number consists of one or more units.

3. Arithmetic treats of numbers, and is the art of
computing by them.
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4. Notation is the art of expressing numbers, by means
of figures.

9. Figures are characters used to represent numbers.
The following figures are used:

1 2 3 4 5 6 7 8 9 0

One two three four five six seven eight nine naught.

The first nine are called digits, or significant figures.

The cipher, or naught, expresses no value of itself, but is
used to give different values to the significant figures by
changing their location.

All numbers can be expressed by these figurcs, or by
combinations of them.

6. Numeration is the art of reading numbers.

Any number less than ten is read by naming the fig-
ure representing it; all other numbers, by naming the
figures, the places they occupy, and the period in which
they stand.

Nine (9) is the largest number that can be represented
by one figure; ninety-nine (99), by two figures; nine hun-
dred and ninety-nine (999), by three.

7. A Period may consist of three figures.

In every period, the right-hand figure represents units,
and occupies the first place in the period.

The middle figure represents fens, and occupies the sec-
ond place in the period.

The left-hand figure represents hundreds, and occupies
the third place in the period.

A PERIOD.
Here, 5 in the first place is 5 units; in | 3
the second place, 5 tens or fifty units; in | % | 4 | 2
the third place, five hundreds, or fifty tens, | & | & | &
or five hundred units. 5 5 5
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8. Figures have two values, a simple and a local value.

9. The Simple Value of a figure is its value standing
alone; as, b.

10. The Loecal Value of a figurec is its value when com-
bined with other figures.

The local value of a figure depends upon its place in the
period.

Thus, in 555, the first 5 represents units; the second 5,
tens; the third 5, hundreds.

11. The value of a figure increases from right to left
tenfold ; thus, ten units of the first place make one unit of
the second ; ten units of the second place make one unit of
the third ; and,

INVARIABLY, Ten units of any place or order make one
unit of the next higher.

NUMERATION TABLE
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To THE TEACHER.—Frequent and thorough drills upon this Table
are indispensable. The pupils should be exercised upon it, until
able to name promptly and accurately all the places and periods.
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Nore.—It is deemed unnecessary to present, in an elementary
work, exercises extending beyond the sixth period, or quadrillions
For exercises upon the higher periods, see Ray’s New Practica}
Acrithmetic.

12. BEach period contains three places or orders.

If any order is wanting, fill its place with a cipher;
if a whole period is wanting, fill its place with three
ciphers.

For convenience, a comma is used to separate the dif-
ferent periods.

Note.—Pupils should learn the correct form of the figures for
blackboard or slate work.

79845678590

Rule for Notation.—DBegin at the left, write the highest
period first, then the lower periods in their order, filling all
vacant periods and places with ciphers.

Rule for Numeration.—Begin at the right, and sepa-
rate the given number into periods of three figures each.

Begin at the left, and read gach period as +f @ stood
alone, then give the name of the period.

NUMBERS TO BE WRITTEN.

1. Write one; ten; eleven; one hundred; one hundred
and one; one hundred and eleven.

2. Write all the numbers between one and thirty,
between thirty and seventy; between seventy and ome
hundred.

3. Write two; twenty; twenty-two; two hundred; two
hundred and two; two hundred and twenty-two.
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hundreds; 6 hundreds and 6 tens; 6 hundreds and 6
units ; 6 hundreds, 6 tens, and 6 units.

17. Write 7 units; 7 tens; 7 tens and 7 units; 7
hundreds; 7 hundreds and 7 tens; 7 hundreds and 7
units; 7 hundreds, 7 tens, and 7 units.

18. Write 8 units; 8 tens; 8 tens and 8 units; 8
hundreds; 8 hundreds and 8 tens; 8 hundreds and 8
units; 8 hundreds, 8 tens, and 8 units.

19. Write 9 units; 9 tens; 9 tens and 9 wunits; 9
hundreds; 9 hundreds and 9 tens; 9 hundreds and 9
units; 9 bundreds, 9 tens, and 9 units.

ReEMARK.—Remember that numbers are read by periods, that
each period contains three places, and that in writing numbers all
vacant places and periods are filled with ciphers.

20. Write four units in the first period; 4 units in the
second period; 4 units in the third period; 4 units in
the fourth period; 4 units in the fifth period; 4 units in
the sixth period.

21. Write 4 tens in the  first period; 4 tens in the
second period; 4 tens in the third period; 4 tens in the
fourth period; 4 tens in the fifth period; 4 tens in the
gixth period.

22. Write 4 hundreds in the first period; 4 hundreds
in the second period; in the third period; in the fourth;
in the fifth; in the sixth.

23. Write 4 hundreds and 4 units in the first period;
4 hundreds and 4 units in the second period; in the
third period; in the fourth; in the fifth; in the sixth.

24. Write four hundreds, 4 tens; and 4 units in the
first period; in the second period; in the third period;
in the fourth; in the fifth; in the sixth.

-25. Write 4 tens and 4 units in the fourth period; 4
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4. Write three; thirty; thirty-three; three hundred;
three hundred and three; three hundred and thirty-
three.

5. Write four; forty; forty-four; four hundred; four
hundred and four; four hundred and forty-four.

6. Write five; fifty; fifty-five; five hundred ; five hun-
dred and five; five hundred and fifty-five.

7. Write six; sixty; sixty-six; six hundred; six hun-
dred and six; six hundred and sixty-six.

8. Write seven; seventy; seventy-seven; seven hun-
dred; seven hundred and seven; seven hundred and
seventy-seven.

9. Write eight; eighty; eighty-eight; eight hundred;
eight hundred and eight; eight hundred and eighty-
eight. ‘

10. Write nine; ninety; ninety-nine; nine hundred;
nine hundred and nine; nine hundred and -ninety-
nine. -

TI. Write 1 unit; 1 ten; 1 ten and 1 unit; 1 hundred;
1 hundred and 1 ten; 1 hundred and 1 unit; 1 hundred,
1 ten, and 1 unit.

12. Write 2 units; 2 tens; 2 tens and 2 -units; 2
hundreds; 2 hundreds and 2 tens; 2 hundreds and 2
units; 2 hundreds, 2 tens, and 2 units.

13. Write 3 units; 3 tens; 3 tens and 3 units; 3
hundreds; 3 hundreds and 3 tens; 3 hundreds and 3
units ; 3 hundreds, 3 tens, and 3 units. _

14. Write four units; 4 tens; 4 tens and 4 units;
hundreds; 4 hundreds and 4 tens; 4 hundreds and
units; 4 hundreds, 4 tens, and 4 units.

15. Write 5 units; 5 tens; 5 tens and 5 units;
hundreds; 5 hundreds and 5 tens; 5 hundreds and
units; 5 hundreds, 5 tens, and 5 units.

16. Write 6 units; 6 tens; 6 tens and 6 units; 6

AN

Ot
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hundreds in the third period; 4 hundreds and 4 units in
the second period; and 4 hundreds, 4 tens, and 4 units in
the first period.

26. Write 4 hundreds and 4 units in the sixth period;
4 tens in the fifth period; 4 hundreds and 4 tens in the
fourth period; 4 tens and 4 units in the third period; 4
units in the second period ; and 4 tens in the first period.

27. Write 4 tens and 4 units in the sixth period; 4
hundreds and 4 units in the fourth period; 4 units in
the second period; 4 hundreds and 4 tens in the first
period.

28. Write 604 millions, 50 thousands, and 196 units.

29. Write 640 billions, 9 millions, 807 thousands, and
27 units.

30. Write 79 trillions, 6 billions, 840 millions, 206
thousands, and 10 units.

31. Write 100 quadrillions, 10 trillions, 1 billion, 110
millions, 101 thousands, and 111 units.

32. Write 47 quadrillions, 74 billions, 407 thousands,
and 500 units.

33. Write 903 quadrillions, 9 trillions, 90 millions, and
90 units,

NUMBERS TO BE WRITTEN.

Write the following in figures, and read them:

34. Ninety-three. Thirty-nine. Ninety.

35. Seven hundred and eighty-four.

36. Six hundred and five.

37. Two thousand, seven hundred and four.
38. Eight thousand, and one.

39. Five thousand, and ten.

40. Fourteen thousand, nine hundred and nine.
41. Twenty thousand, and two.
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42. Twenty-two thousand, and two hundred.

43. Eleven thousand, and eleven.

44, Thirty-seven thousand, eight hundred and thirteen.

45. Seventy-three thousand, and thirty-one.

46. Ninety thousand, and seventy.

47, Nine hundred and sixty-two thousand.

48. Seven hundred and one thousand.

49. One hundred thousand, and seven hundred.

50. Eight hundred thousand, and seventy-three.

51. Three hundred and one thousand, and twenty-one.

52. Five hundred thousand, and four.

53. Six hundred and twenty thousand, and forty.

54. Four million, seven hundred and fifty-two thou-
sand, four hundred and fifty-eight.

55. Seven million. Seven million, and seven.

56. Three million, thirty thousand, and twelve.

57. Nineteen million, six hundred thousand, five hun-
dred and thirty.

58. Thirty million, ten thousand, one hundred and one.

59. Ninety million, nine thousand, and nine.

60. Seven hundred million, and seventy._

61. Six hundred and eighty-three million, four hundred
and seventeen thousand, nine hundred and ninety-eight.

62. Eight hundred and seven million, five hundred and
three thousand, and nine:

63. Five hundred million, twenty thousand, and three
hundred.

64. Four hundred and twenty million, six thousand,
and twenty-six.

65. Seven billion, eight hundred and forty-six million,
seven hundred and ninety-two thousand, two hundred and
thirty-four.

66. Three billion, thirty million, seven hundred and
eight thousand, and five.
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67. Twenty-one billion, six hundred and three million,
four hundred thousand, and twenty.

68. Sixty-eight billion, five million, twenty thousand,
and forty.

69. Three hundred and twenty-five billion, six hundred
million, four thousand, and two hundred.

70. Seven hundred and one billion, and two.

71. Two hundred and nine billion, sixty thousand, and
five hundred.

72. Three trillion, four hundred and ninety-three billion,
eight hundred and sixty-seven million, four hundred and
eighty-two thousand, nine hundred and eighty-nine.

73. Eighty trillion, sixty million, and two hundred.

74. Five hundred and nine trillion, ninety-nine billion,
forty thousand, and forty-four.

75. Fourteen quadrillion, two hundred billion, five
million, one hundred and six thousand, and ninety-six.

76. One hundred and nine quadrillion, three hundred
and sixty trillion, eight billion, five hundred million,
twenty-four thousand, seven hundred and one.

77. Write 107 million, 17 thousand, and 17.

78. Write 509 thousand, and ninety.

79. Write 1 trillion, 10 billion, 100 million, and 1
thousand.

80. Write 59 quadrillion, 7 trillion, 50 billion, 909
million, and 101 thousand.

81. Write 200 million, 666 thousand, and 905.

82. Write 99 trillion, and 40 thousand.

83. Write 769 billion, 101 million, 40 thousand, and 20.

84. Write 120 million, 1 thousand, and 10.

85. Write 5 trillion, 606 billion, 16 million, 5 thousand,
and 9.

86. Write 14 quadrillion, 12 trillion, 3 billion, 13 mill-

ion, and 1.
Elem. 2,
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ROMAN NOTATION.

13. The Roman Notation employs seven letters to ex-
press numbers; these are I, V, X, L, C, D, M.

Nore.—The Roman System of Notation is so called because it was
used by the ancient Romans. It is now used to number chapters and
divisions of books, etc.

I denotes one; V, five; X, ten; L, fifty; C, one hun-
dred; D, five hundred ; and M, one thousand.

Repeating a letter repeats its value; thus, II denotes
two; XXX, thirty; CCCC, four hundred.

If a letter is placed before one of greater value, the less
is taken from the greater; but if placed after, its value is
added to the greater; thus, IV denotes four, while VI de-
notes six.

TABLE OF ROMAN NOTATION.

I One. XXI . Twenty-one.
I . Two. XXX . Thirty.

IIT . Three. XL Forty.

v . Four. L . Fifty.

vV . Five. LX Sixty.

VI . Six. XC Ninety.

IX . Nine. c . . One hundred.
X . Ten. CCCC Four hundred.
XI . Eleven, D . Five hundred.
XIV Fourteen. | DC Six hundred.
XV Fifteen. DCC . Seven hundred.
XVI . Sixteen. DCCC Eight hundred.
XVIIL Kighteen. | DCCCC Nine hundred.
XIX Nineteen. | M . One thousand.
XX Twenty. | MM Two thousand.
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Read the following numbers:

XXXVII.
XLIX,
XCVIIL
CXVL
CCXIX.
DCXXIV.,

SO N

7. DCCCXI.

8. MDLXXTIYV.

9. MDCCXXIL
10. MDCCXLIYV.
11. MDCCLXXYVT.
12. MDCCCLXXIX.

Write the following in Roman Notation :

Thirteen.
Seventeen.
Nineteen.
Twenty-six.
Thirty-eight.
Forty-four.
Ninety-seven.

NSO

8. One hundred and fifty.

9. Two hundred and
eighty.

10. Seven hundred and
thirty-eight.

11. Eight hundred and
forty-four.

THE FUNDAMENTAL RULES.
DEFINITIONS.

14. An Integer is a whole number. Numbers are
either abstract or concrete.

15. An Abstract number is a number simply; as 5,
12, 20.

16. A Concrete number is a number applied to one or
more objects; as 1 book, 5 yards, 12 men.

17. The name of the object of a concrete number is its
denomination. Thus in 5 yards, the denomination is yards.
Numbers are either simple or compound.

18. A Compound number is a concrete number made up
of different denominations; as 4 bushels, 3 pecks, 1 quart.

19. There are four primary operations of Arithmetic;
namely, Addition, Subtraction, Multiplication, and Division ;
these are called the Fundamental Rules.
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