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PREFACE

Arithmetic is a science, but calculation is an
art. Science is knowledge—art isskill. You have
all the knowledge you could possibly need to de-
termine that 57 times 25 equals 1425, but if you
are asked to multiply 57 by 25 and cannot do
this mentally in just about one second, you are
not adept at the art of ealeulation.

Genune skill in the calculating art ean be ac-
quired by any person of ordinary intelligence, no
matter what his schooling may have been. To
develop such skill is the purpose of this book.
Special forms of short, graded exercises, per-~
formed for the most part mentally, lead the stu-
dent by easy steps to a point where he will pos-
sess really exceptional caleulating ability.

For instance, if you will look at Exercise No.
371 on page 191, you will find that you are ex-
pected to perform mentally such multiplications
as 696 times 858, 858 times 878, etc. These are
not ““trick’”’ examples—the student who system-
atically performs the praetice examples pre-
sented in this book will be able to do many kinds
of examples of this degree of difficulty by his sheer
ability to hold and manipulate figures in his head.

How is this skill developed? Essentially by de-
veloping nuimber sense. Number sense consists in
the ability to recognize the relations that exist
between numbers considered as whole quantities,
and to work with the thought of their broad re-
lations always uppermost. Number sense is pos-
sessed by many people in all walks of life—par-
ticularly by accountants, bookkeepers, estima-
tors, cashiers, storekeepers and the like. On the
other hand, it is absent in many who have an
excellent understanding of advanced mathe-
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matics. The engineering professions are full of
those who require slide rules to perform calcula-
tions which the average billing clerk would do
mentally.

To give an example of what is meant by num-
ber sense, suppose you were asked to multiply
mentally 11625 by 12. If you felt at all compe-
tent to try to do so, you would probably (unless
you are the exceptional case) proceed like this:
12 times 5 is 60, remember O and carry 6; 12
times 2 is 24, put 0 before the other 0 and carry
3, ete. In this way you would eventually arrive
at the correct answer—if you did not get all
mixed up in the meantime; but at best you would
take a long time, because number sense would
have played no part whatever in your awkward
method of approaching this very simple little
problem.

Suppose now that we introduce a Little of this
number sense—suppose that instead of dealing
with plain figures, you were told to imagine that
you had sold twelve machines on each of which
you made a commission of $11.623. As soon as
money enters into the matter you immediately
see the whole pieture in a different light. If you
were asked approximately how much your com-
missions amounted to, you would figure quick as
a flash that 11 times 12 is 132, and yon would
probably answer instantly that you had made
something over $132. If you were then asked
how much over $132, you would either figure that
621¢ are £ of one dollar, or else that this amount
is equal to half a dollar plus 3 of a dollar. You
would not take long in determining that the ex-
cess over $132 comes to $71,and that therefore the
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total amount received would be $1393 or $139.50,

Why not apply t¢ numbers “in the raw” the
same methods that you use when dealing with
small amounts of dollars and cents? Itisno more
difficult to multiply 11§ thousands by 12 than
115 dollars. If 11§ dollars times 12 is 139% dol-
lars, then 11§ thousands times 12 is 1391 thou-
sands, or 139,500.

From this illustration you may correctly infer
that the person with number sense works very
largely from left to right instead of from right to
left. Left-to-right ealculation is of the essence of
number sense, Countless practical people know
this, yet the art of left-to-right calculation is
never taught in the schools, and is, in fact, rarely
mentioned in books of any kind.

Step-by-step instruction and practice in this
negleeted art of left-to-right calculation consti-
tutes the greater part of the substance of this
book. Methods of this kind are applied not only
to multiplication but to all the fundamental op-
erations. By means of such methods, for in-
stanee, you learn to add two columns of figures
at a time, and you even get a little practice in
three-column addition. You are also taught
comparable methods of subtraetion and division.

In addition to the exercises having to do with
left-to-right ealculation, there are many that are
based on an exiension of the muliiplication table.
You are taught by easy stages to use all the num-
bers up to 25 as direct multipliers—that is to say,
you acquire a complete knowledge of the multi-
plication table up to 25 times 25.

The subject of fractions is treated with special
reference to the addition and subtraction of the



vi PREFACE

fractions that are most commonly met with in
everyday work. The object here is to enable the
student to memorize the answers to the kinds of
problems that are ordinarily figured out over and
over again. _

The exercises dealing with decimals are de-
signed to give the student a large workable fund
of knowledge of the decimal equivalents of frac-
tions. Memory work includes twelfths and six-
teenths, and there is practice in the rapid caleu-
lation of thirty-seconds and twenty-fourths.

The final broad subject developed in this bock
is “short cuts.” These are of the highest value in
developing a general understanding of numbers.

The subject matter of this book is limited to
the four fundamental operations, with the inclu-
sion of fractions and decimals. No attempt is
made to eonsider the various fields of arithmeti-
cal applieation. Skill in calculation pure and
simple is the only goal.

The exercises, nearly four hundred in number,
are for the most part very short. Few should
take more than ten minutes to do, and many will
take less. As progress is by graded steps, the in-
struetion is in small ““doses.” The book, accord-
ingly, can be used with profit whenever you hap-
pen to have a few free minutes. Its pocket size,
moreover, makes it all the more suitable for odd-
moment study.

Taken as a whole, this book will prove valu-
able to anybody engaged in work or study that
requires any considerable amount of arithmetical
caleulation. It is especially recommended to
heads of departments in industrial and commer-
cial organizations, for general distribution to the
members of their staffs,
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THE PLAN OF THIS BOOK

The subjeet matter here presented might have
been divided into sections on addition, subtrac-
tion, multiplication, ete., in the manner usual to
text-books on arithmetic. Because, however, of
the special purpose of this book, no such division
is made. The general plan is to have several
branches proceed simultanecusly. Progress is
not from subject to subject but from less to more
difficult caleulation.

For each of the fundamental divisions of arith-
metic there is a general introduction—for in-
stance, Addition tn General on page 3 . In these
introductions the speeial objects sought are de-
seribed, as well as the methods by which these
objects are attained. The student, therefore, al-
ways has a clear view of the ultimate aims of his
studies and knows how the work immediately in
hand fits into the general plan.

Wherever anything new is introduced, it is
clearly explained and illustrated. Usually the ex-
ercises that go with each explanation are spread
through many succeeding pages. In a large num-
ber of cases the exercise calls for work with the
numbers in a certain list or table (for instance,
Table I on page 7). The same lists of numbers
are used for various kinds of ealculation. This
method of presentation makes possible the re-
markably great number (about 15,000) of prac-
tice examples that are ineluded.



ADDITION IN GENERAL

Two main objects are sought. The first is to
add by single columnps, grouping three successive
numbers at a time; the second is to add two col-
umns at a time:

Take the following sum:

26
43
84
72
9
27
42
35
68
64
37
97

By the first method, starting at the top of the
units’ eolumn, we would add these numbers thus:
{sum of the first three figures) 13 (+ sum of the
next three figures, 15) 28 (4+ 15) 43 (+ 18) 61;
write 1 and carry 6; (6 + 14) 20 (+ 18) 38
(+ 13) 51 (+ 18) 69; total, 691,

By the second method, starting at the top, we
would add both columns simultaneously thus:
(26 + 43) 69 (+ 84) 153 (4 72) 225 (+ 96) 321
(4 27) 348 (1 42) 390 (4 35) 425 (4 68) 493
(4 64) 557 (4 37) 594 (4 97) 691.

In actual practice, very rapid addition is pos-
sible by either method, and you will be left free

3



4 THE ART OF CALCULATION

to choose whichever you prefer. You should,
however, learn both.

How do you proceed to learn these methods?
You were taught—or should have been taught—
at school that speed in addition is acquired by
combining pairs of successive numbers that add
up to 10. It is at this point that we start, because
this is the siroplest way in which grouped num-
bers can be added to a preceding sum. You are
given short columns of numbers to be added by
incidentally selecting such pairs of successive
figures as make 10. In succeeding exercises the
columns are lengthened, and you are also asked
to group any pairs that add up to less than 10.

In the meantime, you will have been doing ex-
ercises in mentally adding ali the numbers from
11 to 18 to all the numbers from 1 to 99. Since
no pair of figures in a column can add to more
than 18, this amount of practice will enable you
to add any pair of successive figures in a coluron
to a previous sum, and hence to add the entire
column by taking two figures at a time.

You are similarly taught to add trios of num-
bers that make 10 or less than 10, and to add any
number from 19 to 27 to any number from 1 to
99. With this practice you will be able to add
eny column by taking three figures at a time.

If you can quickly add any number from 1 to
27 to another number, you will not find it diffi-
cult to add numbers greater than 27 in the same
manner. You are accordingly ready now to add
two columns at a time. Exercises in this method
are introduced, and these are gradually increased
in difficulty.
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Toward the end of the book there are some ex-
ercises in three-column addition—just enough to
demonstrate that it will be possible for you to
add this way if you wish to use this method.

There are examples in addition of still another
kind. These are not included for practice in addi-
tion as such but have a special bearing on the art
of multiplying mentally. We need not consider
sums of this kind at this point.

You will note that in the exercises in one-
column addition you are alternately instructed
to add from the top down and to add from the bot-
tom up. In practicai work it is of course imma-
terial in which direction addition is performed.
You should, however, be able to add with equal
facility in either direetion, and by alternating as
suggested you will get the necessary practice.

Exercise No. 1
Pairs Adding to 10

Add the following columns by grouping pairs of numbers
that make 10. Add from the top down.

Thus you would add the first column by saying to your-
gelf: 7, 17, 22, 32.

Do not consciously repeat in your mind anything but
the successive totals. That is to say, do not add this col-
umn thus: 7 4 10, 17, +5, 22, +10, 32.

For another illustration of the correct method, take the
gecond example. This is added thus: 8, 18, 20, 30.

Write your answers in succession on a piece of paper
and compare them with the correct answers on page 154,
(A good plan is to place the edge of your paper immedi-
ately under the examples, write the answers along this
edge, and fold it under as it becomes used up.)
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57
13
69
25
81
37
93
56

ADDITION IN GENERAL

64

76

E8 B8

75

31
87

Table 1
Numbers from 1 to 99
15 22 29 36
71 78 &5 92
27 34 41 48
83 90 97 4
39 46 53 60
95 2 9 16
51 58 65 72
14 21 28 35
70 77 8 91
26 33 40 47
82 89 96 3
38 45 52 59
94

Exercise No, 2
Mentzal Addition

43

55
11

8&EIBY

54
10

Add 11 to each of the numbers iIn Table I above.

Use lefi-fo-right addition, which is performed by first
adding the tens of one number to the whole of another.
In other words, starting with the number in the table you
first add 10 and then 1. A few illustrations will be in order:
say 13, 25, 26;
say 22, 32, 33;
say 29, 39, 40,
say 99, 109, 110.

Work down the columns—not across the page. Write
down your answers and compare them with those on page

15 4 11:
22 4 11;
29 +4- 11:
99 4 11:

154.
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Exercise No. 3
Pairs Adding to 10

Group all pairs of successive pumbers that make 10.

Add from the botlom up.

2. 6 a5 4 9 6. 6 6. 3

L7

b=

w3y

mi

88 9.4 10.6 11.9 12.3

7.4

L]



ADDITION IN GENERAL

13, 7 14.3 169 16. 1 17. 8
4 7 1 8 6
6 8 6 7 4
3 2 3 5 2
2 8 7 5 8
6 5 5 6 b
4 5 4 7 1
1 8 6 3 4
8 2 4 5 1
3 7 3 4 9
7 1 2 4 3
°® 9 9 & 7

Exercise No. 4
Mental Addition

Add 12 to the numbers in Table I on page 7.
To illustrate;

15 + 12: say 15, 25, 27;

22 - 12: say 22, 32, 34;

29 4 12: say 29, 39, 41,

99 + 12: say 99, 109, 111.

Exercise No. b

Mental Addition
Add 13 to the numbers in Table I on page 7.

Exercise No. 6

Mental Addition
Add 14 to the numbers in Table I on page 7.

f= O BD O b= B3 02 =1 &7 = @ M

9
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Exercise No. 7
Mental Addition
Add 15 to the numbers in Table I on page 7.

Exercise No. 8§
Pairs Adding to 10 or Less

The grouping of pairs of suceessive bumbers is now to
be extended to include any that add to less than 10 as
well as any that add to 10. That is to say, as you add each
column watch to see whether any two successive nurmbers
add to either 10 or less than 10, and if they do, make one
addition of them to the preceding sum.

For this exercise use the columns of numbers in Exercise
No. 1 and compare your answers with those for Exereise
No. Y. Add from the top down.

To illustrate, the first column i1s added: 7, 17, 23, 32;
the second: 8, 18, 23, 30; the third: 9, 19, 29.

Exercise No. 9
Mental Addition
Add 16 to each of the numbers in Table I on page 7.

Exercise No, 10
Mental Addition
Add 17 to each of the numbers in Table I on page 7.



ADDITION IN GENERAL 11

Exercise No. 11
Pairs Adding to 10 or Less
Add the columns in Exercise No. 3 by grouping all pairs
of succesgive numbers that add to 10 or less than 10, Add
from the botlom up.

Exercise No. 12
Mental Addition
Add 18 to each of the numbers in Table I on page 7.

Exercise No, 13
Adding Single Columns by Pairs
Add the following by single columns, taking pairs of
successive numbers at a time. Add from the top down. The
first example would be added: 5, 14, 25, write 5 and carry
2, 2, 12, 27, 36, angwer 365.

143 2. 29 3. 58 4 87 b, 16
62 75 33 62 91
78 36 65 94 33
31 69 98 27 56
14 43 72 89 29
87 16 45 74 32
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. 19

99
36
71
61
41

33
39
43
51
56
36

31
35
67

42

85
56
75
37
73

7.

48
21
68
29
18
25

12, 21

17.

REESBR

8.7
29
49
11
51
53

18. 63
35
12
31
81
15

IBERERE

R

9. 36
49
94
59
22
27

14, 24
14
it
15
75
78

19, 32

16
67
- 13
55

10.

15.

25.

IBBEIRSB

69

37
71
01
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Exercise No, 14
Mental Addition
Add 19 to each of the numbers in Table I on page 7.

Exercise No. 16
Adding Single Columns by Pairs

Add the following by single columns, taking pairs of
successive numbers st a time, Add from the botfom wup.
‘The first example would be added: 11, 15, 27, 42, 49, 60,
write 0 and carry 6; 6, 17, 24, 37, 43, 54, 62; answer, 620.

1.27 2.8 3.92 416 5 29
64 28 92 14 27
32 75 29 14 25
85 43 86 3t 25
46 96 54 97 32
20 57 18 65 19
78 51 68 2 76
64 80 62 79 51
31 75 1 73 12
43 42 86 22 84
75 54 53 58 33
% 8 6 e 19
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6, 43

11.
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38
36
37
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Exercise No. 16
Mental Addition
Add 20 to each of the pumbers in Table I on page 7.

Exercise No_ 17
Adding Single Columns by Pairs
Add the following by single columns, taking pairs of
gsuccessive numbers at a time. Add from the fop down.

1 51 2, 42 3. 41 4 34 5. 33

30 53 73 36 81
06 90 32 97 28
24 79 12 19 39
25 87 62 69 43
75 76 11 04 10
48 92 44 83 85
49 52 84 37 47
93 45 70 38 29
80 72 40 46 14
13 18 61 17 95
58 63 67 23 10
88 22 56 66 82
86 21 16 64 31
20 59 98 89 77
99 91 55 68 74
59 15 27 60 35
65 8 A 3 84
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6. 61 7. 34 8. 39 9. 36 10. 17

81 90 32 25 66
82 86 21 97 28
24 85 49 a6 74
59 16 87 52 84
95 58 33 30 15
53 64 48 63 67
37 47 11 o4 93
27 23 60 35 73
31 45 20 62 69
92 44 70 51 10
&3 65 26 91 29
80 72 55 88 79
38 68 57 43 78
54 42 12 19 22
98 40 46 14 13
41 89 75 56 76
7 % 18 12 39

Exercise No. 18

Mental Addition

Add 21 to each of the numbers in Table I on page 7.



SUBTRACTION IN GENERAL

In keeping with the general object of this book,
the succeeding exercises in subtraction are per-
formed by left-to-right methods.

When subtraction is performed on paper there
is no special advantage in working from left to
right instead of from right to left. Paper practice
in the former method, however, fits in with the
broad purpose of developing number sense.

When it comes to doing subtraction mentally,
the left-to-right method is natural and logical.
Thus, if you had started the day with $17.43 in
your pocket, and if you wanted to figure without
paper and pencil how much you had left after
spending $5.89, you would not be likely to start
by subtracting 9 from 13. You would probably
caleulate that i you had spent the full $6, you
would have $11.43 left, but that having spent 114
less than $6, the remainder comes to 11¢ more
than $11.43, or $11.54.

In considering the specific aims of these exer-
cises in subtraction, look first at the written ex-
amples. If you will glance at the first exercise
that follows, and which is included merely to fa-
miliarize you with the idea of working from left,
to right, you will see that in every case the figures
in the subtrahend (lower number) are smaller
than those in the minuend. The examples are all
of the type of

54
~23

17
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and you can determine the answers faster than
you can write them down. If, however, you take
the example

685
— 356

and try to write the answer in the same way, you
will run into trouble when you reach the final
figures at the right because 6 is greater than 5.
What to do about cases of this kind is the subject
of the instruction. The exercises take into ac-
count the possible variations that may oceur in
numbers of two and three places.

The examples in mental subtraction are per-
formed by methods altogether different from
those that apply to written work. There are two
such methods, of which one has already been
illustrated. We subtracted $5.89 from $17.43 by
taking $6 from $17.43 and then adding to $11.43
the difference between $6 and $5.89, obtaining
as our answer $11.43 4 $.i1, or $11.54. To do
the same example mentally by the other method,
we calculate that if you had started with $17
even, you would have $11.11 left; but you had
$.43 more than $17 at the start, and therefore the
actual remainder is $11.11 4 $.43, or $11.54.
One method is as good as the other. Examples
are given that carry the practice in both methods
as far as numbers involving hundreds of dollars
and odd cents.

Incidentally, you should know that ordinary
written subtraction is commonly performed by
two entirely different methods—the borrow
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method and the carry method. The borrow
method is taught almost exelusively in this coun-
try today, but in times past the carry method
had similar acceptance.

Take the example

856
—569
287

To do this by the borrow method you reason: 9
from 16 leaves 7, 6 from 14 leaves 8, 5 from 7
leaves 2; answer, 287. To do the same example
by the carry method you would say: 9 from 16
leaves 7, 7 from 15 leaves 8, 6 from 8 leaves 2;
answer, 287.

You should understand both these methods
{(neither of which has any clear advantage over
the other), though you continue to use regularly
whichever one comes most naturally to you. In
the illustrations given in this book the borrow
method is followed because it is the more familiar
to the majority of people.

Exercise No. 19

Left-to-Right Subtraction
Perform the following subtractions by directly writing
your angwers from left to right.

1, 67 2. 48 3.4 4. 78 b. 64
5 4 0» 2 3

6.98 7.5 865 9.28 10, 86
20 41 52 16 45
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11.99 12,69 13.8 14.32 16 93

2 3 31 A 4
Exercise No. 20
Left-to-Right Subtraction

Directly write your answers from left to right.

To take the first example, you simply note that 6 is
greater than 4, and therefore the 5 in the minuend becomes
a 4: 2 from 4 leaves 2 (writing 2), 6 from 14 leaves 8
{writing 8); answer 28.

.54 247 851 446 b 52
z

2 19 3 37
6. 84 T. 87 8. 35 9, 72 10. 50
58 18 7 % 2
11. 83 12, 56 13. 71 14, 96 16. 77
“4 3 45 3B 0
16. 94 17, 45 18, 48 19. 68 2. 71
7€ 6 2 3 &
Exercise No. 21
Mental Addition

Add 22 to each of the numbers in Table I on page 7.

Exercise No. 22

Trios that Add to 10 or Less
This exercise introduces the idea of taking in three sue-



SUBTRACTION IN GENERAL 21

cessive numbers at & glance. Every colurmn contains four
groups of three numbers each; each of these groups adds
to 10 or less. Add by combining these groups. Add from
the top doun.

127 2, 14 3. 64 4, 57 5. 34

21 11 21 31 31
1 12 13 12 11
45 33 44 56 54
41 21 42 - 21 42
13 13 22 23 13
65 25 56 52
12 21 32 12 31
12 24 33 12 22
25 35 78 48 4“4
11 12 11 21 31
1 13 11 12 14

6.4 7.62 843 9.21 10 33
21 32 33 1n 12
2 12 24 15 15
31 61 21 12 63
31 21 11 11 11
22 23 27 14 24
81 52 43 33 42
11 21 11 1 22
11 16 45 23 44
72 a4 62 2 43
21 12 12 21 32
13 u 15 25 33
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_ Exercise No. 23
Left-to-Right Subtraction
Sight practice with pairs of three-place numbers. No
borrowings are involved. Work from left to right.

1, 754 2. 827 3. 468 4. 659 b, 746
283 64 25 B 4l

6.928 T. 675 8.558  9.649 10, 458
615 423 146 437 328

11, 727 12. 898 13. 753 14, 462 16. 941
605 4% 81 11 720

Exercise No. 24
Mental Addition
Add 23 to each of the pumbers in Table I on page 7.

Exercise No. 26

Mental Addition
Add 24 to each of the numbers in Table I on page 7.
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Exercise No. 26
Adding Single Columns by Pairs
Take successive pairs at a time. Add from the top down.

1. $40.72 2. $35.51 3. $27.13 4, $47.15

33.32 56.28 96.92 10.20
98.21 43.90 22.07 36.09
29.05 49.44 38.71 59.73
53.69 84.57 58.94 55.70
79.66 99.61 _ 34.38 85.54
83.97 24.25 60.26 31.78
45.77 16.23 65.14 11.12
42.63 80.17 18.19 52.48
46.68 82.67 $9.30 87.81
64.39 86.93 4175 74,01
37.62 91.76 50.95 25.60

5. $7945 6. §77.52 7. §48.68 8. $88.09

85.30 54.05 49.09 44.80
70.46 61.65 14.78 75.03
83.73 76.20 11.12 36.53
69.97 7443 90.55 95.96
34.21 38.10 17.18 62.39
64.81 87.37 15.50 82.01
2072 63.25 56.47 26.13
60.26 32.93 67.06 33.28
31.57 22.98 19.16 42,71
59.86 89.84 41.40 94.66

58.35 81.23 56.15 10.34
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Exercise No. 27

Left-to-Right Subtraction
In these examples, in the vertical pairs of figures at the
extreme right the subtrahend is greater than the minuend,
reducing by I the tens’ figure of the minuend.
Taking the first example, we note that the tens’ figure
of the minuend will become 2 4 instead of a 5; 5 from 7
leaves 2, 3 from 4 leaves 1, 9 from 14 leaves 5; answer 215.

1. 754 2. 863 3. 528 4, 642 b. 995
9 w8 319 313 27

6. 422 7. 323 8. 676 9. 266 10. 583

318 109 48 138 346
11. 912 12. 365 13. 744 14, 390 15. 555
59 29 619 265 419

16. 983  17.696 18. 472 19. 713  20. 626
779 587 329 606 318

21. 718  22.683  23. 951  24. 648 26, 873
409 246 229 539 358

26. 715  27. 582  28. 246  29. 997  30. 737
246 139 129 318

[

Exercise No. 28
Mental Addition
Add 25 to each of the numbers in Table I on page 7.
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Exercise No. 29

Mental Addition
Add 26 to each of the numbers in Table I on page 7.

Exercise No. 30

Mental Addition
Add 27 to each of the numbers in Table I on page 7.

Exercise No, 31
_ Trios that Add to 20 or Less

In the separate columns of the following examples the
successive groups of three figures add to some pumber be-
tween 11 and 20. Add by combining these groups of three.
Add from the top down.

The first example would be added: 16, 30, 41, 61, write
1 and carry 6; 6, 18,30, 46, 62; answer 621.

1. 23 2. 31 3. 12 4, 24 5. 24
46 46 84 64 74
67 46 89 74 78
21 12 a3 35 35
55 24 43 45 bb
58 o7 78 95 78
22 13 13 14 14
54 73 37 45 44
95 86 99 75 99
12 23 13 25 25
89 57 88 65 35
» 7w 8 8 8
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6 33 7. 82 8 24 9. 34 10, 24
36 44 67 54 75
g8 58 63 56 85
il 13 36 25 35
26 33 47 25 56
89 77 87 89 86
13 23 13 24 14
7 57 48 64 55
75 88 69 97 56
23 31 14 35 25
56 46 99 55 36
6 68 o8 67 7

Exercise No. 32
Left-to-Right Subtraction

In the type of example given here we see by inspection
that the subtrahend has a larger figure than the minuend
in the tens’ place, reducing by 1 the hundreds’ figure of
the minuend. To take the first example: 5 from 6 leaves 1,
9 from 15 leaves 6, 3 from 4 leaves 1; answer 161.

Subtract from left to right.
1. 754 2. 643 3. 262 4. 548 5. 629
593 366 191 357 458

6. 856 7. 435 8. 468 9, 914 10. 765
92 183 o 201 481
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11, 787 12. 547 13, 341 14, 112 16, 783
63 160 1wl 51 190
16. 486 17. 888 18. 489 19, 944 20. 842
201 494 14 42 161

Exercise No. 33
Left-to-Right Subtraction

In these examples the tens and- the units are larger in
the subtrahend than in the minuend, thus reducing by 1
both the hundreds and the tens of the minuend. Taking
the first example: 2 from 6 leaves 4, 8 from 14 leaves 6,
9 from 14 leaves 5; answer, 465,

1. 754 2. 773 3. 413 4. 484 b. 342
260 1s4 29 28 189
6. 626 7. 787 8. 383 9, 867 10. 672
s78 28 1w 39 295
11, 918 12, 666 13. 586 14, 232 16. 515
58 1w 28 176 299

16. 353 17, 428 18. 856 19. 481 20, 318
169 1w T 192 M9
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Exercise No. 34
Adding Single Columns by Pairs

Add the following by single columns, taking pairs of
guccessive numbers at a time. Add from the botlom up.

1 $1444 2. $80.54 3. $7443 4. $43.93

38.42 33.20 67.27 32.06
72.09 13.40 18.02 94.34
61.90 55.95 21.60 97.86
63.26 10.17 25.98 30.29
56.78 75.79 96.45 36.47
73.76 77.52 89.84 70.66
62.58 39.51 11.12 35.07
91.28 83.85 64.48 81.68
31.41 87.19 19.92 49.37
71.15 59.57 22.53 69.16
50.82 24.23 65.99 57.84
22.78 94.70 66.75 53.60
33.34 61.90 11.54 96.17
25.12 50.05 74.45 36.03
92.49 §2.98 55.62 30.35
58.43 93.63 95.37 39.51

75.64 20.67 72.71 48.15
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b. $22.78 6, $94.70 T. $66.75 8. $79.53

69.33 34.61 90.72 71.09
48.14 27.10 80.11 54.96
17.81 68.47 73.29 59.15
44.88 76.13 56.25 50.91
40.18 31.05 74.45 57.42
19.02 26.30 35.58 43.93
63.95 37.86 24.38 32.23
89.16 46.65 39.51 85.64
99.08 20.67 84.36 28.41
87.83 92.49 82.98 55.01
77.52 21.60 -92.13 16.46
22.78 56.25 49.12 50.91
40.18 31.82 94.70 98.55
66.75 62.77 52.05 74.79
53.45 69.33 34.57 21.65
60.39 51.85 64.61 90.72
71.09 48.15 27.10 80.06

Exercise No. 35
Left-to-Right Subfraction

This exercise illustrates a principle; if a figure i the
subtrahend is the same as the one above it in the minuend,
the effect on the minuend will depend on whether or not
& borrowing has been necessary with the next figure to
the right.

In the first example we see that because 9 is greater
than 4, the 5 in the minuend becomes a 4, and since 6 is
greater than this the 7 in the minuend becomes 2 6. We
perform the subtraction thus: 3 from 6 leaves 3, 5 from
14 leaves 9, 9 from 14 leaves 5; answer, 395,

1, 754 2. 655 3. 251 4. 546 b. 592
359 a8 19 47 20
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8. 862 7. 444 8. 968 9. 773 10, 763

667 146 569 279 266
11. 832 12, 233 13. 983 14, 572 156. 656
536 139 488 278 357
16, 395 17. 856 18. 645 19, 721 20. 941
197 659 28 428 249
21, 527 22, 863 23. 985 24, 267 26. 843
329 60 389 168 448
Exercise No. 38

Trios that Add to 27 or Less

The groups of three here add to numbers between 21
and 27. Add by combining these groups. Add from the
top down.

1.3 268 3.47 465 b 47
98 79 87 8 97
99 89 98 98 99
69 86 74 &7 75
99 89 78 87 78
99 89 79 99 89
56 33 67 54 49
89 99 77 89 89
89 99 97 99 99
73 67 84 77 75
79 97 88 87 78
99 97 99 88 78
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6. 55 7. 68 8. 56 9. 68 10. 56

88 88 87 88 98
89 88 99 99 03
77 85 78 96 78
78 99 88 98 89
98 99 89 98 99
65 57 %6 68 66
89 98 97 89 78
89 9 98 99 89
87 76 78 96 8¢
98 87 78 97 88
98 98 88 99 89

Exercise No, 37

Left-to-Right Subtraction

In these examples ancther consideration arises: the tens’
fizure in the minuend is 0; when 1 is borrowed to make
possible the subtraction of the units, the tens in the minu-
end become 9 and the hundreds are also reduced by 1.

To illustrate with the first example: 3 from 6 leaves 3,
5 from 9 leaves 4, 7 from 14 leaves 7; answer, 347.

Subtract from left to right.

1, 74 2. 307 3. 806 4, 204 5. 404
367 L8 47 126 2w

6. 808 7. 706 8. 308 9. 302 10. 203
59 BT 1% 26 L5

11. 800 12. 501 13. 300 14, 205 15. 601
85 3 12 196 31
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16, 902 17. 500 18, 408 19, 700 20. 207
793 386 159 466 178

21, 807 22, 603 23. 200 24. 600 2b. 300
59 39 162 24 171

Exercise No. 38

Adding Single Columns by Pairs
Take pairs of successive numbers at a time. Add from
the boltom up.

1. $5759.37 2. 3$7856.21 3. $6525.49

2186.62 2477.50 5214.44
4491.67 5843.84 8788.76
3848.60 3993.36 1115.81
6874.79 4751.85 2740.32
1831.04 9213.53 4569.82
1080.33 3363.26 9528.30
6461.73 9994.90 7271.70
9823.34 9617.89 8983.55

4. $4142.97 5. §6675.01 6. §1916.46

4620.22 3508.07 2009.03
2089.83 5624 21 6538.82
09766.48 6039.10 8788.80
3367.72 7677.25 7531.01
9849.04 6393.03 8635.19
1623.26 6257.59 5096.58
4308.52 3646.51 1185.13
535434 9678.28 1714.55
4244 .07 7170.27 4015.81
6874.79 3229.30 6422.37

6118.91 4569.73 0947.94
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Exercise No. 39
Mental Subtraction
Use the method of making the subtrahend a round num-
ber. Subtract $1 from the minuend and add to this the
difference between $1 and the given subtrahend.

Taking the first example: $1 from $5.18 leaves $4.18;
$.83 from $1 leaves $.17; $4.18 + $.17 = $4.35.

1, $5.18 — $.83 11, $3.22 — 3.93
2. $6.42 — §$83 12, $7.37 — 8.61
3. $1.89 — 395 13, $4.56 — $.97
4 $2.47 — 899 14, $6.87 — $.01
5. $7.48 — $.56 16. $2.21 — $.65
6. $8.20 — $.66 16, $4.86 — $.97
7. $3.18 — $.87 17. $3.32 — $.64
8. $7.27 — $43 18. $7.75 — $.83
9, $4.19 — $.49 19, $4.12 — $.63
10, $3.53 — $.77 20. $6.23 — §.26
Exercise No. 40
Adding Single Columns by Trios

Do the addition examples in Exercise No. 13 on page
11 by grouping three numbers at a time.

Taking the first example there presented, the following
illustrates the method of adding: 13 (4-12) 25, write 5
and carry 2; 2 (4-17) 19, (++17) 36; answer, 365. Do not
consciously repeat to yourself the individual amounts that
you are adding, but only the successive total. Add from
the top down.
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Exercise Ko. 41
Adding Single Columns by Pairs
1. $7489.99 2. $8356.24 3. $2165.38
2897.66 4360.39 103496
7828.17 8084.05 8788.86
3519.16 2303.32 2022.64.
2237 .81 1891.45 414244
7170.27 401594 9062.57
5950.95 5843.08 9849.04
1209.63 9326.73 4768.79
8152.92 3646.51 1185.13
5354.14 5520.33 6772.76
7725.75 3104.60 134837
6101.98 4953.93 6039.62
5429.30 6772.76 1780.34
4414 .57 5010,18 9134.96
7812.07 7170.06 8788.86
5056.24 956422 7755.63
2593.26 2075.27 4033.03

4560.35 9236.74 8932.58
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4. $8799.35
4437.14
9793.08
4223.59
3218.94
9564.65
6296.78
4569.35
7006.68
7976.92
3612.97
8765.77
5960.54
5546.31
4347.04
9570.06
6935.05
6774.27

b. $1319.16
5781.63
5266.88
3926.73
$156.24
222749
1207.54
772930
6772.11
9036.17
8009.50
2930.51
9964.75
7188.86
4147.61
1457.10
3218.94
4913.26

Exercise No. 42
Mental Subtraction

6. $3348.84
2538.82
2861.41
9809.50
5834.43
5340.33
5446.31
5115.71
8521.65
8074.89
2124.56
1507.23
2279.76
2858.34
8085.37
1884.44
8168.39
7273.93

35

Perform the subtractions in Exercise No. 3¢ by using
the method of making a round number of the minuend.
That is, reduce the minuend to the next lower number of
even dollars. Subtract the subtrahend from this and then

add the excess of cents in the minuend.

Taking the first example ($5.18 — $.83): $.83 from $5
leaves $4.17; $4.17 + 18 = $4.35.
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Exercise No. 43

" Mental Subtraction

Perform the following subtractions mentally. Raise the
subtrabend to the next larger number of even dollars.

1, $2.79 — 31.86 11. $5.53 — $3.64
2. $3.17 — $1.97 12. $2.62 — $1.80
3. $9.50 — $6.69 13. $3.05 — $1.82
4, $2.56 — $1.91 14, $8.28 — $6.65
5, $4.77 — 82381 15. §8.10 — $6.39
6. $0.78 — $£3.94 16, $5.15 — $2.67
7. $7.44 — $4.49 17, $4.47 — 3261
8. $4.37 — $2.72 18, $7.93 — $5.99
9. $5.22 — $2.98 19. $5.40 — $2.95
10. $6.04 — $5.33 20. $3.23 — §1.60
Exercise No. 44
Mental Subtraction

Do the examples in Exercise No. 43 by lowering the
minyend to the next smaller number of even dollars.
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Multiplication is the heart’s core of the art of
caleulation. In itself it constitutes an art about
which a large volume might be written.

The multiplication exercises in this book have
three main objects in view—first, to enable the
student to use all numbers up to 25 as direct
multipliers in written work; second, to teach him
to multiply mentally any number up to 1000 by
any other number up to 1000; third, to drill him
in various short-cut methods that apply to par-
ticular eases.

The use of numbers up to 25 as direct multi-
pliers may be illustrated by this example:

A B
7648 7648
1923 1923

22044 175904

15296 145312
68832 14707104
7648

14707104

In Method A, which is here shown for com-
parison, the usual procedure is followed. In
Method B the caleulation is performed thus:
8 X 23 = 184, write 4 and carry 18; 4 X 23 =
92,92 4 18 = 110, write 0 and carry 11; 6 X 23
= 138, 138 + 11 = 149, write 9 and carry 14;
7 X 23 = 161, 161 + 14 = 175. Multiplication
by 19 is done in the same way, and the partial

products added.
37
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To multiply in the manner described it is of
course necessary to acquire a knowledge of the
multiplication table up to 25 X 25. Instruction
in this direction is given by very easy steps.
There are several types of exercises leading to
the same end.

Exercises in mental multiplication are simi-
larly graded. You start by multiplying two
figures by one, then two by two, then three by
one, three by two, and finally three by three.

The subject of short cuts is highly specialized
and need not detain us for the present.

Exercise Ro. 45
Mental Multiplication
Multiply by 2 the numbers in Table I on page 7.

Proceed from left to right. A few examples of the method
calculating will suffice.

32X2: 30X 2=60,2X2=4,60+4=064
45X 2: 40 X 2 = 80, 5 X 2 = 10, 80 + 10 = 90
49 X 2: 40 X 2 = 80,9 X 2 = 18,80 + 18 = 98

89 X2;: 90 X2=180,9 X2 =18,180 4 18 = 198

Exercise No. 46
Mental Multiplication
Multiply mentally by 3 the numbers in Table I on
page 7.
Exercise No. 47
Mental Multiplication
Multiply mental]y by 4 the numbers in Table I on
page 7.
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Exercise No, 48
Adding Single Columns by Pairs

Take pairs of suceessive numbers at a time. Add from
the bottom up.

1. $227976.55 2. $364631.71
401368.39 291241.97
476170.02 620314.57
804501.33 _ 378990.83
920950.63 267278.30
512573.15 586721.69

3. $693505.74 4. $430413.93
822427.23 525632.59
186620.98 198386.28
871060.54 651653.40
118577.94 964295.81
996475.17 48044480

b. $605465.38 6. $694235.68
590320.95 483929.91
310064.74 8416563.40
112279.76 344518.66
431275.17 624133.37

890890.55 364693.97
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Exercise No. 49
Mental Subtraction

Raise the subtrahend to the next larger number of even
dollars,

1. $19.03 — §.50 9. $61.70 — $.94
2. $26.52 — $.86 10. $72.04 — §.35
3. §$24.27 - $.32 11, $67.30 — $.73
4, $15.58 — $.80 12. $60.54 — $.69
5. $42.35 — $.59 13. $94.20 — $.48
6. $39.29 — $.91 14, 38164 — $.74
7. $16.53 — $.79 15. $76.34 — 8.66
8. $43.12 — $.17 16, $62.41 — $.80
Exercise No. 50
Mental Multiplication

Multiply mentally by 5 the numbers in Table I on
page 7.
Exercise No, 51
Mental Subtraction

Do the examples in Exercise No. 49 by reducing the
nainuend to the next smaller number of even dollars.

Exercise No. b2
Mental Multiplication
Multiply mentally by 6 the numbers in Table I on
page 7.
Exercise No. 63
Mental Multiplication
Multiply mentally by 7 the numbers in Table I on
page 7.
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Exercise No. 54
Adding Single Columns by Pairs
Take pairs of successive numbers at a time. Add from
the top doum.

1. $806054.65 2. $386942.35
681097.85 933492.59
451866.93 200507.09
431248.39 751706.02
208291.24 882750.78
322157.61 ~ 305181.62
700177.25 733115.33
714913.58 379499.64
746789.23 663265.52
569055.36 444684.16
534011.98 227976.86
281472.87 377730.32

3. $243130.39 4. $550663.93
158010.21 882067.60
519794.95 265254.65
8903672.07 332750.44
870485.02 3803563.71
834913.40 462925.62
287919.76 583492.78
697537.73 411711.98
225942.35 230882.09
435756.84 911270.45
996168.05 180160.66

164864.14 744732.86
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Raise the subtrahend to the next larger number of even
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Exercise No. 55
Mental Subtraction

dollars.

1. $24.31 -- $4.55
2. $26.36 — $7.50
3. $49.13 — $4.62
4. $34.37 — $7.98
b. $43.12 — $1.70
6. $14.06 — $7.86
7. $15.10 — $2.88
8. $26.52 — 36.89

9. $06.15 — 38.88
10. 387.04 — $2.53
11. $79.19 — $7.58
12, $59.42 — $3.82
13. $90.056 — $1.90
14, $77.24 — §3.55
16. $67.60 — $5.97
16. $72.07 — $3.87

Exercise No. 56
Mental Multiplication
Multiply mentally by 8 the numbers in Table I on
page 7.

Exercise No. 67
Adding Single Columns by Trios
Do the examples in Exercise No. 15 on page 12 by
taking three successive numbers at a time. Add from the
top down.

Exercise No. b8
Mental Subtraction
Do the examples in Exercise No. 55 by lowering the
minuend to the next smaller number of even dollars.

Exercise No, 59
Addition of Partial Products
The type of exercise here presented has a bearing on
mental multiplication. Thus the first example represents,
in inverted position, the partial products we get when we
multiply 15 by 53.
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15
53
45

750

79

When partial products of this kind occur in mental mul-
tiplication you are of necessity compelled {o retain them in
your mind. Hence to develop your ability to do this kind
of memory work, you are asked to read each example once
and then write it three times on paper before you perform
the mental addition.

Complete the mental addition before writing the answer.
Work from left to right. Thus in doing the first example
you would say te yourself: 750, 780, 795. In doing the
second you would say: 620, 680, 682.

1 750 2. 620 3. 470 4. 740 5. 520

45 62 4 4718
6. 880 7. 720 8. 880 9. 960 10. 840
4w & 12 7

11, 850 12, 540 13. 570 14, 220 16. 910
s 8 % 88 52

16. 680 17. 980 18, 280 19, 640 20. 690
4 ® s % %
21. 760 22. 810 23. 750 24, 910 25, 580
95 54 15 78 87

Exercise No. 60
Mental Multiplication
Multiply mentally by ¢ the numbers in Table I on
page 7.
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Exercise No. 61

Mental Multiplication
Multiply mentally by 11 the numbers in Table I.

Exercise No. 62

Adding Single Columns by Pairs
Add from the bottom up.

1. $698504.99 2. $457012.91
845643.09 820823.58
761979.28 622520.46
401349.83 715303.47
740614.80 159363.96
553930.31 380272.36
806554.52 268105.04
975160.67 780234.17
417337.75 773286.20
882110.35 425922 983
116448.16 669001.18
47740666 502733.07
801415.93 906396.55
340039.01 301831.05
3R80272.36 $20889.23
656958.68 548620.61
882152.17 874185.10

401304.99 76194426
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3. $662533.75 4, $473105.74
380277.80 141593.51
847236.82 111290.63
735356.57 897350.27
236569.58 379128.68
862061.88 966221.52
178735.81 644107.20
464385.34 104004.99
425919.44 266722.95
789249.94 987983.35
395497 .48 183216.70
194426.67 205788.92
129066.25 336353.75
464347.56 578389.73
316085.34 740638.09
499498.27 236540.02
776980.14 159383.58
518437.35 720128.36

Exercise No. 63
Mental Subtraction

Raise the subtrahend to the next larger number of even
dollars.

1. $83.37 — $35.72 5. $25.33 — $10.65
2. $68.20 — $61.99 6. $70.58 — $51.84
3. $07.48 — $17.87 7. $48.54 — $20.61
4. $64.41 — $29.67 8. $52.17 — $30.32
9. $91.28 — $36.82 13. $65.40 — $14.93
10. $76.42 — $62.59 14, $37.35 — $28.82
11. 855.30 — $18.81 15. $40.01 — $21.85

12, $95.12 — $90.66 16. $81.03 — $41.16
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Exercise No. 64
Contineous Addition Drill
Count by 3’s to 75.
Count by 4’s to 100.
Count by 6’s to 150.
Count by 7’8 to 175.
Count by 8's to 200.
Count by 9's to 225,
Count by 1%’s to 275.
Count by 12’s to 300.
Repeat this exercise three times.

Exercise No. 65
Mental Subtraction

Do the examples in Exercise No. 63 by lowering the
minuend to the next smaller number of even dollars.

Exercise No. 66
Mental Addition

Read each of these examples once, write it three times
and then add it mentally from left to right.

Be careful to think of the upper number in each case as
gomething in the thousands and not s so many hundreds.
Thus in the first example the upper number should be
called one thousand seven hundred forty, nof seventeen
hundred forty. It is easier to think of comparatively small
numbers 28 hundreds rather than as thousends plus hun-
dreds, but this method of naming leads to trouble when
dealing with larger numbers, and it is best to follow one
uniform system.

1. 1740 2. 1650 3. 1080 4, 1280
87 55 90 96
5. 2430 6. 2560 7. 3690 8. 1120
81 64 82 80
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9. 1450 10. 1140 11. 1320 12. 1350
87 85 88 78

13. 1340 14, 1320 16, 1920 16. 2340
67 88 96 78

17. 3680 18. 1080 19, 1950 20. 2520
92 84 65 72

Exercise No. 67

Mental Subtraction
Raise the subtrahend to the next larger number of even
dollars,

1. $855.30 — $8.32
2. $844.16 — $7.29
3. $671.46 — $4.47
4. $334.06 — $4.09
5. $642.02 — $7.80
8. $836.11 — $8.68
7. $862.21 — $4.45
8. $532.13 — $4.41

9. $426.22 — 37.78
10. $912.25 - $5.33
11, $453.31 - $5.60
12, $594.10 — $7.23
13. $415.37 — $7.91
14. $520.39 — $9.76
15, $542.17 — $8.55
16. $673.29 — $9.44

Exercise No. 68
Adding Single Columns by Trios
Do the examples in Exercise No. 17 on page 15 by
grouping three successive numbers at & time. Add from
the top down.

Exercise No. 69
Mental Subtraction
Do the examples in Exercise No. 67 by reducing the
minuend to the next smaller number of even dollars.
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Table O

Numbers for Muktiplication Table Drill
B ¢ D E F G H J XK L M
2 2 2 2 2 2 2 2 2 2
6 7 & & 10 11 8 9 10 11
10 12 14 15 18 20 14 16 18 20
11 14 17 3 3 3 3 20 23 3 3
10 14 3 3 9 10 1 12 13 3 1 12
12 3 7 8 13 17 19 21 9 10 18 21
14 6 11 13 4 4 4 4 15 17 4 4
3 9 15 4 10 13 12 13 21 4 12 13
5 12 4 9 16 I3 20 5 4 11 20 22
15 8 14 5 3 5 14 10 18 11 5
9 4 12 5 11 12 13 6 16 5 i3 14
11 7 18 10 17 19 § 15 22 12 21 23
igd 10 5 15 6 6 14 7 5 19 6 6
13 9 & 12 13 7 16 11 6 14 15
13 11 18 7 15 8 17 13 22 24
16 7 14 8 17 6 20 7 7
13 8§ 16 9 12 7 15 16
15 & 18 18 14 2 25
17 10 7 21 8 8
19 13 8 16 17
19 15 24 9

9w S b P
[ IV XY

-

22 9 18
17 10
19

Exercise No. 70

Multiplication Table Drill

Use Table IT on this page. Multiply the numbers in Col-
umn A successively by 2, 3, 4, 5, 6, 7, 8, 9, 10,11, and 12.
Repeat this exercise three times.
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Exercise No. 71

Mental Subtraction
Raise the subtrabend to the next larger number of even
dollars, and raise this amount in turn to an even $100.
Thus, taking the first example: $100 from $365.42 leaves
$265.42; $265.42 + $11 (difference between $100 and $89)
equals $276.42; $276.42 + $.27 = $276.69.

1. $365.42 - $88.73 9, $459.48 — §87.55

2. $950.49 — $04.98
3. $723.67 — $40.77
4. $614.15 — $93.79
5. $858.51 — $84.72
6. 3928.36 — $36.82
7. $413.54 — $86.61

10, $5653.18 — $81.64
11, 8416.07 — $29.19
12, $426.22 — $95.78
13. $912.25 — $33.63
14, 3753.46 — $56.57
15, $331.05 — $60.85

8. 334221 — $96.62 16. 8743.16 — $68.29

Exercise No. 72
Adding Single Colnmns by Trios
Do the examples in Exercise No. 22 on page 20 by
grouping three successive numbers at a time. Add from
the bottom up.

Table IIT
Numbers to Be Multiplied
1. 111315 6. 171922 11, 222572
2. 111417 7. 182123 12, 541418
3. 121416 8. 8972 13. 192389
4, 121518 9, 248963 14 151924
§. 541316 10. 258163 15, 212481
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Exercise No, 73
Written Multiplication
Multiply the numbers in Tzble III by 6789.

Exercise No. T4

Mental Addition

Read each of the following examples once, write it three
times and then add it mentally from left to right.

Think of the upper number in each case as being in the
thousands and not the bundreds.

The first example would be added: 1280, 1480, 1536.
In other words, take the first number as a whole, and
then add to it successively the hundreds, tens and units
of the second number.

1. 1280 2. 4410 3. 1960 4. 1380
256 196 686 115

5. 4620 6. 3060 7. 6510 8. 4150
693 170 837 664

9. 4080 10, 1110 11. 6480 12. 1450
204 185 144 174

13. 1640 14 3350  15. 5150 16. 3510
246 268 344 351

17. 3040  18. 8080 19, 1240  20. 2250
304 528 372 205
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Exercise No. 756

Mental Subtraction
Do the examples in Exercise No. 71 on page 49 by
lowering the minuend. Reduce it to the next smaller num-
ber of even dollars. Taking the first example: $300 —
$88.73 leaves $211.27; 3211.27 4+ $65 = $276.27; $276.27
+ $.42 = $276.69.

Exercise No. 76
Adding Single Columns by Trios
Do the examples in Exercise No. 26 on page 23 by
grouping three successive numbers at a time. Add from
the top doun.
Exercise No. 77

Mental Multiplication
Multiply mentally by 12 the numbers in Table I on

page 7.
Exercise No. 78
Adding Single Columns by Tries
Do the examples in Exercise No. 34 on page 28 by
grouping three successive numbers at a time.

Exercise No. 79

Mental Subtraction

Raise the subfrahend to the next Iarger number of even
hundreds of dollars.

1, $950.49 — $498.65 b, §769.14 — $580.93
2. $646.43 — $456.57 6. $831.05 — $685.34
3. $520.39 — $176.42 7. $821.45 — $529.48
4. $821.13 — $468.54 8. $862.39 — $197.76
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9. $318.32 — §181.64 13. $416.07 — $219.44
10. $636.00 - $549.95 14, $640.02 — $493.79
11. $714.10 — $273.65 15. $746.14 — $150.93
12, $821.45 — $599.97 16. $752.30 — $183.81

Exercise No. 80

Mental Addition
Read each of the following examples once, write 16 three
times and then add it mentally from left to right. The
first example would be added: 16530, 17030, 17081.

1. 16530 2. 12930 3. 24920
551 431 623
4. 22080 b. 37150 6. 33650
552 743 673
7. 51780 8. 44460 9, 67340
863 741 962

10. 61810 11, 19360 12, 12160
883 242 152

13, 76960 14. 32670 16. 25380
962 363 282

16, 12690 17. 15320 18, 19620
141 766 654

19. 21720 20, 46650 21, 44160
933 736

2
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Exercise No. 81
Written Multiplication
Multiply by 1112 each of the numbers in Table III on
page 49. Wherever there ocours in the multiplicand a pair
of figures that may be considered as 11 or 12, make one
multiplication of this instead of two, and accordingly write
down two figures in the partial product. Taking the first

example;
111315

1112

1335780
1224465
123782280

111315 is successively multiplied {from right to left) by
12 and 11 thus; 5 X 12 = 60, write 0 and carry 6;1 X 12
= 12, 12 4 6 = 18, write 8 and carry 1; 3 X 12 = 36,
36 + 1 = 87, write 7 and carry 3; 11 X 12 = 132, 13243 =
135, write 35 and carry 1; 1 X 12 =12, 12 41 = 13,
write 13. Multiplication by 11 is carried ou$ in the same
way.

In doing these examples be watchful about placing the
second partial product fwe places to the left of the first.

Exercise No. 82
Adding Single Columns by Trios
Do the examples in Exercise No. 38 on page 32 by

grouping three successive numbers at a time. Add from
the bottom up.

Exercise No. 83
Mental Subtraction

Do the examples in Exercise No. 79 on page 51 by
lowering the minuend to the next smaller number of even
bundreds of dollars.
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Exercise No. 84

Mental Addition

Read each of the following exsmples once, write it three
times and then add it mentally from left to right.

Add in turn the thousands, hundreds, tens and units to
the upper number. In doing the first example you should
say to yourself something like the following: 18360 4
1224, 19360; 19360 + 224, 19560; 19560 + 24, 195584,

1, 18360 2. 21630 3. 24960
1224 2163 3328
4. 18820 b. 16260 6. 19530
5646 1084 1953
7. 21360 8. 16420 9. 18640
2848 4926 6524

10. 10290 11, 13530 12, 16860
2401 3608 5058

13. 29240 14. 33680 15. 28590
1462 2526 4765

16, 13230 17. 26520 18, 28840
3969 1326 2163

19. 24960 20. 28290 21, 14120
4160 5658 2118
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Exercise No. 85

Continuous Addition Drill

Gount, by 4's to 100.
Count by &'s to 150.
Count by 7’s to 175.
Count by 8's to 200.
Count by 9's to 225.
Count by 11's to 275.
Count by 12's to 300.
Count by 13’s to 325.
Repeat this exercise three times.

Exercise No. 86

Adding Single Columns by Trios

Do the examples in Exercise No. 41 on page 34 by
grouping three successive numbers at a time. Add from
the top down.

Exercise No. 87

Factoring
‘When numbers are multiplied together, they are consid-
ered faclors of the resulting product. Thus 2 and 3 are
factors of 6, and 3 and 5 are factors of 15.

Factoring a number is the process of resolving the num-
ber into the factors that will produce the number when
multiplied together. Thus 36 may be factored as 2 X 18,
oras 3 X 12, 0orasd X9, oras 6 X 6*

Any number that can be resolved into factors is called a
composite number.

A prime number is one that has no factors besides itself
and 1. Thus, 1, 2, 3, 5, 7, 11, 13, etc. are prime numbers.

* If it were required to give the prime factors of 38, these would
be 2 X 2 X 3 X 3, but factoring into prime numbers hag nothing
to do with the purposes of this book.
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On the pages starting with 146 will be found a table
which analyzes all prime and composite numbers up to
625. You will be taught gradually to familiarize yourself
with this entire table. The purpose of this is to help you
to recognize quickly the character of these numbers—to
enable you to multiply rapidly the factors that produce
any of them, or to separate any of them into such factors.

Of special importance in this table are the numbers
prionted in italic type, since these can be produced by two
factors each of which is 25 or less.

It is quite commoniy appreciated that very small num-
bers have a definite individuality which grows out of the
many associaiions built up around them in our minds,
The individual character of higher numbers becomes simi-
larly apparent and unforgettable when we single them out
for particular attention.

For the first exercise in factoring read the first two col-
umns of the table on page 146, and then write these from
memory (or calculation) in the same form.

In studying the table note that each composite number
is factored by first taking the smaller factors in the order
of their size, snd that the combinations are not repeated.
Thus the separate ways of factoring 48 are given as 2 X 24,
3 X 16, 4 X 12 and 6 X 8. These combinations are not
repeated as 8 X 6, 12 XX 4, 16 X 3, and 24 X 2.

Exercise No, 88
Muliiplication Table Drill
Use Table II on page 48.

Multiply the numbers in Column A successively by 3, 4,
6,7, 8,9, 11, 12 and 13.

Repeat this exercise three times,
This exercise takes us the first step beyond the custom-
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ary limits of the muitiplication table, which ordinarily
goes no farther than 12 X 12. Bucceeding exanaples will
enable you to memorize the products of all pairs of num-
bers up to 25 X 25,

No multiplication table, as such, is presented in this
book, because learning the products of higher factors by
sheer power of memory is extremely difficult. On the other
hand, when you are put over and over again to the neces-
sity of figuring out these higher combinations for yourself,
they soon come to stick firmly in the mind.

Exercise No. 89

Mental Addition

Read each of the following examples once, write it three
times, and then add it mentally from left to right. The
first example would be added: 165300, 170300, 170810,

1. 165300 2, 129300 3. 249200
5510 4310 6230
4, 220800 6. 371500 6. 336500
5520 7430 6730
7. 517800 8. 444600 9. 673400
8630 7410 9620
10. 618100 11. 193600 12, 121600
8830 2420 1520
13. 769600 14. 326700 16. 253800

9620 3630 2820
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16. 126900 17, 153200 18. 196200

1410 7660 6540

19, 217200 20, 456500 21. 441600

5430 9330 7360
Exercise No. 90

Mental Multiplication
Multiply mentally by 13 the numbers in Table I on

page 7.

In working with numbers from 80 upward, immediately
name 1000 as the first part of the produet. Thus 83 X 13
is 1040, (+39) 1079; 97 X 13 is 1170,1261.

Exercise No. 91
Adding Single Columns by Trios
Do the examples in Exercise No. 48 on page 39 by

grouping three successive numbers at a time. Add from
the bottom up.

Exercise No. 92

Read the table on page 146 from 31 to 72 inclusive, and
then write it in the same form.

Exercise No. 93
Mental Addition
Read each of the following examples onee, write it three
times and then add it mentally from left to right.
Add in turn the tens of thousands, thousands, hundreds

and tens to the upper number. The first example would
be added: 183600, 193600, 195600, 195840.
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1.

10.

16.

19.

183600
12240

188200
56460

. 213600

28480

102900
24010

202400
14620

132300
39690

248600
41600

2.

b.

11.

14,

17.

216300
21630

162600
10840

164200
49260

135300
36080

336800
25260

265200
13260

. 282000

Exercise No. 94
Written Multiplication

3. 249600
33280

6. 195300
19530

9. 186400
65240

12. 168600
50580

16. 285900
47650

18, 288400
21630

21, 1431200
21180

59

Multiply by 1213 each of the numbers in Table IIT on
page 49. Wherever there occurs in the multiplicand 2 pair
of figures that may be considered as 11, 12 or 13, make
one multiplication of this instead of two, and write two
figures in the partial product. Thus, taking the first ex-
ample, we successively multiply 15, 13 and 11 by 13 and
again by 12. The partial products are accordingly written
in two lines instead of the customary four.
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Exercise No. 96
Adding Single Columns by Trios

Do the examples in Exercise No. 54 on page 41 by
grouping three guccessive numbers at & time. Add from

the top down.

Exercise No. 96
Factoring

Factor the numbers from 54 to 92 inclusive in the form
shown in the table on page 146.

Exercise No. 97

Mental Addition

Resad each of the following examples once, write it three
times and then add it mentally from left to right.

Add the whole of the second number to the first before
considering the third. Repeat to yourself several times
the sum of the first and second if you find this necessary.

The third example would be added: 36300, 39300, 39930;
(repeat 39930, 39930); 39930, 40030, 40051.

1. 10100 2. 22200 3. 36300
1010 2220 3630
101 222 121

4. 52400 B. 70500 6. 90600
5240 7050 1510
262 141 302

7. 19100 8. 20200 9. 33300
9650 1010 2220

382 101 222
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10, 48400 11, 65500 12, 84600
3630 5240 7050

121 262 141

13, 18100 14. 38200 16. 20200
7240 9050 4040

181 905 202

18. 42400 17. 66600 18. 40400
6360 8880 4040

424 666 404

19, 33600 20. 88800 21. 30300
3360 8880 9090

336 222 303

Exercise No. 98
Continuous Addition Drill
Count by 6's to 150,
Count by 7's to 175.
Count by 8's to 200.
Count by 9's to 225.
Count by 11’s to 275.
Count by 12’s to 300.
Count by 13's to 325.
Count by 14's to 350.
Repeat this exercise three times.

Exercise No, 99
Adding Single Columns by Trios
Do the examples in Exercise No. 62 on page 44 by

grouping three successive numbers at a time. Add from
the bottom up.
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Exercise No. 100
Factoring

Factor the numbers from 73 to 111 inclusive in the form
shown in the table on page 146.

Exercise No. 101

Mental Addition

Read each of the following examples once, write it three
times and then add it mentally from left to right.

The first example would be added: 26200, 33200, 34000,
34060; 34060, 36060, 36156.

1. 26200 2. 48400 3. 69900
7860 9680 9320
2096 1210 1398

4, 12100 5. 26400 6. 42900
9680 9240 8580
1089 1056 1144

7. 61600 8. 82500 9. 88000
9240 9900 8300
1078 1155 1056

10, 93500 11, 98000 12. 73200
9350 9800 9760
1122 1188 1098

13. 93100 14. 97600 16. 71000
9310 9760 7100
1664 1220 1065

16. 46600 17, 57700 18, 68800
9320 5770 6880

1398 2308 2064
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19. 79800 20. 24600 21, 70200
7990 9840 9320
3196 1107 1170

Exercise No. 102
Multiplication Table Drill
Use Table IT on page 48.
Multiply the numbers in Column A successively by 4, 6,
7,8,9,11,12, 13 and 14.
Repeat this exercise three times.

Exercise No. 103
Two-Column Addition _

You are now ready to start adding two columns at s
time. Take Exercise No. 13 on page 11. Add from the
top down.

Two-column addition is simply an application of the
left-to-right methods which you have already learned. To
illustrate with the first example:

43
62
78
81
14
87

This would be added: 43, 103, 105, 175, 183, 263, 264,
274, 278, 358, 365. These are the actual steps, but with
practice you will read this as 105, 183, 264, 278, 365.

Exercise No. 104
Factoring

Factor the numbers from 93 to 129 inclusive in the form
shown in the table on pages 146 and 147.
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Exercise No, 106
Mental Addition
Read each of the following examples once, write it three

times, and then add it mentally from left to right.

1, 112700
3220
161

4. 105700
1510
302

7. 151200
5040
756

524

18. 114100
6520
978

16. 111000
9250
740

19, 112800
9870
i41

2. 136800
5130
342

6. 128800
3220
161

8. 183400
7860
262

11, 104800
5240
b24

14, 112800
7050

17. 104400
8700
870

20. 130500
8700
435

3. 162900
2400
181

6. 153900
5130
342

9. 176400
5040
252

12, 103200
6880
860

15. 126000
7560
756

18, 135900
9060
302

21. 136800
6800
684
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Exercise No. 106
Mental Multiplication
Multiply mentally by 14 the numbers in Table T on
page 7.

Exercise No. 107

Two~-Column Addition

Do the examples in Exercise No. 17 on page 15 by
adding two columns at a time. Add from the bottom up.

Exercise No. 108
Factoring

Factor the numbers from 112 to 145 inclusive in the
form shown in the table on pages 146 and 147,

Exercise No. 109
Mental Addition

Read each of the following examples once, write it three
times, and then add it mentally from left to right.

1, 121000 2. 217600 3. 253800
14520 10880 14100
434 544 846

4. 116000 b. 145200 6. 224800
11600 14520 10880
464 726 816

7. 171500 8. 211800 9. 344700
24010 10590 22080
343 706 383

10. 129200 11, 166500 12, 290400
16150 19980 14520
323 666 363
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13. 335700 14, 272400 15. 324800
18650 18160 23200

746 454 928

16. 124200 17. 317800 18. 371200
20700 18160 23200

823 454 924

19, 396500 20. 210000 21. 540800
34200 36750 33800

565 525 676

Exercise No. 110
Written Multiplication.
Multiply by 1314 the numbers in TableIIL on page 49.

Exercise No. 111
Two-Column Addition

Do the examples in Exercise No. 26 on page 23 by
adding two columns at a time. Add from the lop down.

Exercise No. 112

Factoring

Factor the numbers from 130 to 162 inclusive in the
form shown in the table on page 147.

Exercise No. 113
Mental Addition

Read each of the following examples once, write it three
times, and then add it mentally from left to right.

1. 123200 2. 187800 3. 254400
39800 37560 44520
1232 1878 2544
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4. 323000
51680
3230

7. 616200
41160
1392

10. 250400
25040
3956

13. 439200
43920
1312

16. 139200
34800
1392

19, 294800
44220
2048

5. 393600
59040
3036

8. 121200
48480
244

11, 318000

31800
4452

14, 532800

53280
1998

17. 143400

28680
1434

20. 373500

52290
3735

Exercise No. 114

Continuous Addition Drill

Count: by 7's to 175.
Count by 8's to 200.
Count by 9's to 225.
Count by 11’s to 275.
Count by 12’s to 300.
Count by 13’s to 325.

6. 466200
26640
4662

9. 184800
55440
3080

12, 387600
38760
1292

15. 608400
60840
2704

18. 218700
36350
2187

21. 454200
60560
4542

67
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Count by 14’s to 350.
Count by 15’s to 375.
Repeat this exercise three times.

Exercise No. 115

Two-Column Addition

Do the examples in Exercise No. 34 on page 28 by
adding two columns at a time. Add from the botfom up.

Exercise No. 116

. Multiplication Table Drill
Use Table II on page 48.

Multiply the numbers in Column B successively by 6, 7,
8, 9,11, 12, 13, 14 and 15.

Repeat this exercise three times.

Exercise No. 117
Factoring

Factor the numbers from 146 to 179 inclugive in the
form shown in the table on page 147.

Exercise No. 118
Two-Column Addition

Do the examples in Exercise No. 38 on page 32 by
adding two columns at a time. Add from the fop dowm.

It slows up addition by two columns fo keep repeating
the number of hundreds as you go along. A good plan is
to keep tally of the number of hundreds with a pencil,
In all addition of long columns write numbers to be car-
ried either at the head of the next column or beneath the
figures in the total as you set them down. When looking
for errors in addition, add in the opposite direction from
that in which the addition was originally performed.
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Exercise No, 119
Mental Muitiplication
Multiply mentally by 15 the numbers in Table I on

page 7.
Exercise No. 120

Two-Column Addition

Do the examples in Exercise No. 41 on page 34 by
adding two columns at a time. Add from the botfom up.

Exercise No. 121

Factoring

Factor the numbers from 163 to 194 inclusive in the
form shown in the table on page 147,

Exercise No, 122

Two-Column Addition

Do the examples in Exercise No. 48 on page 392 by
adding two columns at a time. Add from the lop down.

Exercise No. 123

Written Multiplication
Multiply by 1415 the numbers in Table III on page 49.

Exercise No. 124

Two-Column Addition

Do the examples in Exercise No. 54 on page 41 by
adding two columns at a time. Add from the bottom up.
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Exercise No, 126
Factoring

Factor the numbers from 180 to 209 inclusive In the
form shown in the table on page 147.

Exercise No. 126
Two-Column Addition

Do the examples in Exercise No. 62 on page 44 by
adding two columns at a time. Add from the top down.

Exercise No. 127
Continuous Addition Drill
Count by 8’s to 200,
Count by 9's to 225.
Count by 11°s to 275.
Count by 12’s to 300.
Count by 13's to 325.
Count by 14’s to 350.
Count by 15’s to 375,
Count by 16’s to 400.
Repeat this exercise three times.

Exercise No. 128
Three-Column Addition

With the practice you have had in two-column addition
you should now be able to add three columps at a time.
Try this with the examples in Exercise No. 38 on page 32.
No additional exercises in three-column addition are given,
but you can of course practice it on your own account if
you so desire. S
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Exercise No, 129
Multiplication Table Drill
Uze Table IT oo page 48.
Multiply the numbers in Column C successively by 7, 8,
9, 11, 12, 13, 14, 15 and 16.
Repeat this exercise three times.

Exercise No, 130
Factoring
Factor the numbers from 195 to 224 inclusive in the
form shown in the table on pages 147 and 148.

Exercise No. 131
Mental Multiplication
Multiply mentally by 16 the numbers in Table I on
page 7.

Exercise No, 132
Written Multiplication
Multiply by 1516 the numbers in Table ITI on page 49.

Exercise No. 133

Factoring
Factor the nmumbers from 210 to 239 inclusive in the
form shown in the table on pages 147 and 148.
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Division is multiplication in reverse. As you
improve in multiplication you automatically de-
velop your skill at division. For this reason it
has been considered unnecessary to include any
exercises in long division.

Exerecises, however, are given in mental divi-
sion, in order to round out your general calculat-
ing ability. These exercises are of the following
types:

First you use the numbers from 2 to 25 as
direct divisors, securing quotients from 1 to 99.
Then you divide by the numbers from 2 to 9,
finding answers of three places. Again, you di-
vide by three-place numbers to arrive at quo-
tients of one figure plus a remainder; the remain-
der is included so that the answer cannot be
guessed but must be calculated accurately. Fi-
nally, you divide by numbers of two places and
get results of two places. As division is some-
what more complicated, the exercises in division
are not carried so far as those in multiplication.

Exercise No. 134
Mental Division
Divide mentally by 2 the answers to Exercise No. 45
as given on pages 161and 162. Compare your answers with
Table I on page 7.

Exercise No. 135
Continuous Addition Drill
Count by 9's to 225.
Count by 11's to 275.
72
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Count by 12’s to 300,
Count by 13’s to 325.
Count by 14’s to 350.
Count by 15s to 375.
Count by 16’s to 400.
Count by 17’s to 425,
Repeat this exercise three times.

Exercise No. 136
Mental Division
Divide mentally by 3 the answers to Exercise No. 46 as
given on page 162. Compare your answers with Table I
on page 7.

Exercise No. 137
Muitiplication Table Drill
Use Table I on page 48.
Multiply mentally the numbers in Column D by 8, 9,
11, 12, 13, 14, 15, 16 and 17.
Repeat this exercise three times.

Exercise No. 138

Factoring
Factor the numbers from 225 to 254 inclusive in the
form shown in the table on page 148.

Exercise No. 139
Menial Division
Divide mentally by 4 the answers to Exercise No. 47 as
given on page 162. Compare your answers with Table I
on page 7.

Exercise No. 140
Mental Multiplication
Multiply mentally by 17 the numbers in Table I on
page 7.
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Exercise No. 141
Written Multiplication
Multiply by 1617 the numbers in Table III on page 49.
Make a single mulfiplication of pairs of figures in the
multiplicand up to 17.

Exercise No. 142

Pactoring

Factor the numbers from 240 to 269 inclusive In the
form shown in the Table on page 148.

Exercise No. 143
Mental Division

Divide mentally by 5 the answers to Exercise No. 50 as
given on page 163. Compare your answers with Table I
on page 7.

Exercise No. 144

Continuous Addition Drill

Count by 11's to 275.
Count by 12's to 300.
Count, by 13’z to 325,
Count by 14’s to 350.
Count by 15’s to 375.
Count by 16’s to 400,
Count by 17’s to 425,
Count by 18’s to 450
Repeat this exercise three times.

Exercise No. 145
Multiplication Table Drill
Use Table II on page 48.
Multiply mentally the numbers in Column E by 9, 11,

12, 13, 14, 15, 16, 17 and 18.
Repeat this exercise three times.
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Exercise No. 146
Factoring

Factor the numbers from 255 to 284 inclusive in the
form shown in the table on page 148.

Exercise No. 147
Mental Division

Divide mentally by 6 the answers to Exercise No. 52 as
given on page 163. Compare your answers with Table I
on page 7.

Exercise No, 148
Mental Multiplication

Multiply mentally by 18 the numbers im Table I on
page 7.

Exercise No, 149
Written Multiplication
Multiply by 1718 the numbers in Table ITI on page 49.

Make a single multiplication of pairs of figures in the
multiplicand up to 18.

Exercise No. 160

Factoring
Factor the numbers from 270 to 299 inclusive in the
forra shown in the table on pages148.

Exercise No. 151
Mental Division

Divide mentally by 7 the answers to Exercise No. 53 as
given on pages 163 and 164, Compare your answers with
Table I on page 7.
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Exercise No. 162
Continuous Addition Drill
Count by 12's to 300.
Count by 13’s to 325.
Count by 14’s to 350.
Count by 15 to 375.
Count by 16’s to 400.
Count by 17’a to 425,
Count by 18’s to 450,
Count by 19’s to 475.
Repeat this exercise three times.

Exercise No. 163

Multiplication Table Drill

Use Table IT on page 48.

Multiply mentally the numbers in Column F by 11, 12,
13, 14, 15, 16, 17, 18 and 19.

Repeat this exercige three tines.

Exercise No. 154

Factoring

Factor the numbers from 285 to 312 inclusive in the
form shown in the table on page 148.

Exercise No. 166

Mental Division

Divide mentally by 8 the answers to Exercise No. 56 as
given on page 164, Compare your answers with Table T
on page 7.

Exercise No. 166
Meutal Multiplication

Multiply mentally by 19 the numbers in Table I on
page 7.
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Exercise No. 167

Factoring

Factor the numbers from 300 to 328 inclusive in the
form shown in the table on page 148.

Exercise No. 168
Mental Division

Divide mentally by 9 the answers to Exercise No. 60 as
given on page 164. Compare your answers with Table I
on page 7 .

Exercise No. 159
Written Multiplication

Multiply by 1819 the numbers in Table III on page 49.
Make a single multiplication of pairs of figures in the
multiplicand up to 19,

Exercise No. 160
"Factoring

Factor the numbers from 313 to 343 inclusive in the
form shown in the table on page 149

Exercise No. 161

Mental Division

Divide mentally by 11 the answers to Exercise No. 61
as given on page 165. Compare your answers with Table I
on page 7.
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Exercise No. 162
Muitiplication Table Drill

Use Table II on page 48.
Multiply mentally the numbers in Column G by 12, 13,
14, 15, 16, 17, 18, 16 and 20.

Exercise No. 163
Factoring

Factor the numbers from 329 to 359 inclusive in the
form shown in the table on pages 148 and 149.

Exercise No. 164
Mental Division
Divide mentally by 12 the answers to Exercise No. 77

as given on pagel66. Compare your snswers with Table I
on page 7.

Exercise No. 165

Mental Multiplication
Maultiply mentally by 20 the numbers in Table I on
page 7.

Exercise No. 166
Written Multiplication
Multiply by 1920 the numbers in Table I1I on page 49,

Make 2 single multiplication of pairs of figures in the
multiplicand up to 20.

Exercise No. 167

Factoring

Factor the numbers from 344 to 372 inclusive in the
form shown in the table on page 149.
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Exercise No. 168
Mental Division
Divide mentally by 13 the answers {0 Exercise No. 90
as given on page 167. Compare your answers with Table I
on page 7.
Exercise No. 169
Continuous Addition Drili
Count by 13’s to 325.
Count by 14’s to 350.
Count by 1%’s to 375,
Count by 16's to 400.
Count by 17’s to 425.
Count by 18's to 450.
Count by 19’s to 475.
Count by 21's to 525.

Exercise No. 170

Muitiplication Table Drill

Use Table IT on page 48.
Multiply mentally the numbers in Column H by 12, 13,
14, 15, 16, 17, 18, 19, 20 and 21.

Exercise No. 171

Factoring
Factor the numbers from 360 to 3%6 inclusive in the
form shown in the table on page 149.

Exercise No. 172
Mental Muitiplication

Multiply mentally by 21 the numbers in Table I on
page 7.
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Exercise No. 173
Written Multiplication
Multiply by 2021 the numbers in Table ITI on page 49.

Make a single multiplication of pairs of figures in the
multiplicand up to 21.

Exercise No. 174

Factoring
Factor the numbers from 373 to 399 inclusive in the
form shown in the table on pages 149 and 150,

Exercise No. 176
Mental Division
Divide mentally by 14 the answers to Exercise No. 106

as given on page 168. Compare your answers with Table I
on page 7.

Exercise No. 176

Continnous Addition Drill

Count by 14’s to 350.
Count by 15’s to 375.
Count by 16’s to 400
Count by 17's to 425.
Count by 18’s to 450.
Count by 19s to 475.
Count by 21’s to 525.
Count by 22’s to 550,
Repeat this exercise three times.
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Ezercise No. 177
Multiplication Table Drill

Use Table I1 on page 48.
Multiply mentally the numbers in Column J by 13, 14,
15, 16, 17, 18, 19, 20, 21 and 22.

Exercise No. 178
Factoring
Factor the numbers from 387 to 413 inclusive in the
form shown in the table on pages 149 and 150.

Exercise No. 179

Mental Multiplication

Multiply mentally by 22 the numbers in Table I on
page 7.

Exercise No. 180
Written Multiplication
Multiply by 2122 the numbers in Table III on page 49,

Make a single multiplication of pairs of figures in the
multiplicand up to 22.

Exercise No. 181

Factoring
Factor the numbers from 400 to 427 inclusive in the
form shown in the table on page150.
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Exercise No. 182
Mental Division
Divide mentally by 15 the answers to Exercise No. 119

a8 given on page 169. Compare your answers with Table I
on page 7.

Exercise No. 183

Continuous Addition Drill

Count by 15’z to 375.
Count by 16’s to 400,
Count by 17’s to 425.
Count by 18’z to 450.
Count by 19’s to 475.
Count by 21’s to 525.
Count by 22’s to 550.
Count by 23’s to 575.
Repeat this exercise three times.

Exercise No. 184
Multiplication Table Drill

Use Table II on page 48.
Multiply mentally the numbers in Columan K by 14, 15,
16, 17, 18, 19, 20, 21, 22 and 23.

Exercise No. 185

Factoring
Factor the numbers from 414 to 440 inclusive in the
form shown in the table on page 150,

Exercise No. 186
Mental Multiplication
Multiply mentally by 23 the numbers in Table I on
page 7.
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Exercise No. 187
Wiritten Multiplication
Multiply by 2223 the numbers in Table 11T on page 49.

Make 2 single multiplication of pairs of figures in the
multiplicand up to 23.

Exercise No. 188

Factoring
Factor the numbers from 428 to 455 inclusive in the
form shown in the table on page 150.

Exercise No. 189
Mental Division
Divide mentally by 16 the answers to Exercise No. 131

as given on pages 169 and 170. Compare your answers with
Table I on page 7.

Exercise No. 190
Continuous Addition Drill

Count by 16s to 400.
Count by 17’s to 425,
Count by 18’s to 450.
Count by 19’5 to 475.
Count by 21’z to 525.
Count by 22's to 550.
Count by 23’s to 575.
Count by 24's to 600,
Repeat this exercise three times.

Exercise No. 191

Multiplication Table Drill

Use Table IT on page 48.
Multiply mentally the numbers in Column L by 15, 16,
17, 18, 19, 20, 21, 22, 23 and 24.
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Exercise No. 192
Factoring

Factor the numbers from 441 to 467 inclusive in the
form shown in the table on pages 150 and 151.

Exercise No, 193
Mental Multiplication
Multiply mentally by 24 the numbers in Table I on
page 7.
Exercise No. 194
Written Multiplication
Multiply by 2324 the numbers in Table il on page 49.

Make a single multiplication of pairs of figures in the
multiplicand up to 24.

Ezxercise No. 1956

Factoring
Factor the numbers from 456 to 479 inclusive in the
form shown in the table on pages 150 and 151.

Exercise No. 196

Mental Division
Divide mentally by 17 the answers to Exercise No. 140
as given on page 170. Compare your answers with Table I
on page 7. '

Exercise No. 197
Continuous Addition Drill

Count by 17’s to 425.
Count by 18’s to 450.
Count by 19’s to 475,



DIVISION IN GENERAL 85

Count by 21’s to 525.
Count by 22’s to 550.
Count by 23’s to 575.
Count by 24’s to 600.
Count by 25's to 625.
Repeat this exercise three times.

Exercise No. 198
Multiplication Table Drill

Use Table II on page 48.
Multiply mentally the numbers in Column M by 18, 17,
18, 19, 20, 21, 22, 23, 24 and 25,

Exercise No. 199
Factoring
Factor the numbers from 468 to 491 inclusive in the
form shown in the table on page 151,

Exercise No. 200
Mental Multiplication
Multiply mentally by 25 the numbers in Table I on
page 7.

Exercise No. 201
‘Written Multiplication
Multiply by 2425 the numbers in Table IIT on page 49.
Make a single multiplication of pairs of figures in the
multiplicand up to 25.

Exercise No. 202

Factoring
Factor the numbers from 480 to 503 inclusive in the
form shown in #he table on page 151.
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Exercise No. 203
Mental Division
Divide mentally by 18 the answers to Exercise No. 148
as given on page 170and 171. Compezre your answers with
Table I on page 7.

Exercise No. 204
Mental Multiplication
Multiply mentally by 20 the numbers in Table I on
page 7 .

Exercise No. 205
Continuous Addition Drill
Count by 18’s to 450.
Count by 19°s to 475.
Count by 21’s to 525.
Count by 22’s to 550.
Count by 23’s to 575.
Count by 24’s to 600.
Count by 25’s to 625.
Repeat this exercise three times.

Exercise No. 206

Factoring
Factor the numbers from 492 to 515 inclusive in the
form shown in the table on page 151.

Exercise No. 207
Continuous Addition Drill
Count by 19’s to 475.
Count by 21’s to 525.
Count by 22's to 550.
Count by 23’s to 575.
Count by 24’s to 600.
Count by 25’s to 625.
Repeat this exercise three times.
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Exercise No. 208
Mental Multiplication
Moultiply mentally by 30 the numbers in Table I on
page 7.

Exercise No. 209
Factoring
Factor the numbers from 504 to 527 inclusive in the
form shown iz the table on page 151.

Exercise No, 210
Mental Division
Divide mentaily by 19 the answers {0 Exercise No. 149
as given on page 171. Compare your answers with Tabie I
on page 7.

Exercise No. 211

Continuous Addition Drili
Count by 21's to 525.
Count by 22's to 550.
Count by 23’s to 575.
Count by 24's to 600.
Count by 25's to 625.
Repeat this exercise three times.

Exercise No. 212
Mental Multiplication
Multiply mentsally by 40 the numbers in Table I on
page 7.

Exercise No. 213

Factoring
Factor the numbers from 516 to 539 mclusive in the
formn shown in the table on page 151.
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Exercise No. 214
Continuous Addition Drill
Count. by 22’s to 550,
Count by 23’s to 575.
Count by 24’s 10 600.

Count by 25's to 625.
Repeat this exercise three times.

Exercise No. 2156
Mental Multiplication
Multiply mentally by 50 the numbers in Table 1 on
page 7.

Exercise No, 216
Factoring
Factor the nmumbers from 528 to 551 inclusive in the
form shown in the table on pages 151 and 152.

Exercise No. 217
Continuous Addition Drifl
Count by 23’s to §75.
Count by 24’s to 600.
Count by 25’s to 625.
Repeat this exercise three times.

Exercise No. 218

Mental Division
Divide mentally by 20 the answers to Exercise No. 165
as given on page 172. Compare your answers with Table 1

on page 7.
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Exercise No. 219
Mental Multiplication
Multiply mentally by 60 the numbers in Table I on
page 7.

Exercise No. 220
Factoring
Factor the numbers from 540 to 564 inclusive in the
form shown in the table on page 152.

Exercise No. 221
Continuous Addition Drill
Count by 24’s to 600,
Count by 25's to 625.
Repeat this exercise three times.

Exercise No. 222
Mental Multiplication
Multiply mentally by 70 the numbers in Tgble T on
page 7.

Exercise No. 223
Factoring
Factor the numbers from 552 to 576 inclusive in the
form shown in the table on page 152.

Exercise No. 224
Mental Division
Divide mentally by 21 the answers to Exercise No, 172
as given on page172. Compare your answers with Table I
on page 7.,
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Exercise No. 225
Continuous Addition Drill
Count by 25’s to 625,
Repeat this exercise three times.

Exercise No. 226
Mental Multiplication
Multiply mentally by 80 the numbers in Table I on
page 7.

Exercise No. 227
Factoring
Factor the numbers from 565 to 592 inclusive in the
form shown in the table on page 152,

Exercise No. 228

Mental Multiplication
Multiply mentally by 90 the numbers in Table I on
page 7.

Exercise No, 229
Muitiplying Three Figures by One

We are now ready to start the mental multiplication of
pumbers of three places by numbers of one place. Work
from left to right. Immediately name the first partial
product as hundreds or thousands. Thus, taking the fourth
exsmple, this would be calculated as 80¢, 900, 902. The
fifth example would be figured as 1000, 1120, 1124

When dealing with numbers in the thousands be sure to
consider the thousands as such and not as s0 many hun-
dreds. If you wish, however, you may shorten the termi-
nology. You may, for instance, think of one thousand one



DIVISION IN GENERAL 91

hundred twenty-six simply 2s one, one twenty-six, or as
one, one two six.
Perform mentally the following multiplications.

1. 121 X 2 8. 842 X 2 16. 663 X 2
2 2322 9, 953 X 2 16. 721 x 2
3. 343 x2 10, 161 x 2 17. 832 x 2
4. 451 X 2 11. 222 X 2 18. 943 X 2
b 562 x 2 12, 333 X 2 19, 151 x 2
8. 623 X 2 13. 441 X 2 20. 262 x 2
7. 731 X 2 14 552x2

Exercise No. 230

Factoring

Factor the numbers from 577 to 605 inclusive in the
form shown in the table on page 152.

Exercise No. 231
Mentat Division
Divide mentally by 22 the answers to Exercise No. 179
as given on page 173. Compare your answers with Table I
on page 7.
Exercizse No. 232
Mental Multiplication
Multiply mentally by 110 the numbers in Table I on
page 7.

Exercise No. 233
Multiplying Three Figures by One
Perform mentally the following multiplications.

1, 131 x3 3. 358 x3 b. 571 X 3
2. 242 X 3 4 464 X 3 6. 632 X 3
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7. 743 X 3 12. 344 X 3 17, 841 X 3
8. 84 %3 13. 451 X 3 18. 952 X 3
9. 961 X 3 14, 562 % 3 19. 163 X 3
10. 172 X 8 16. 673 X 3 20. 2714 X 3
11, 233 < 3 16. 734 X 3
Exercise No. 234
Factoring

Factor the numbers from 593 to 625 inclusive in the
form shown in the table on pages 152 and 153.

Exercise No. 235
Mental Division
Divide mentally by 23 the answers to Exercise No. 186
as given on pages 173 and 174. Compare your answers with
TableI on page 7.

Exercise No. 236

Mental Multiplication
Multiply mentally by 120 the numbers in Table I on

-

page 7.

Exercise No. 237
Multiplying Three Figures by One
Perform mentally the following multiplications.

1, 141X 4 8. 863 X4 15. 685 X 4
2. 252 x 4 9. 974 X 4 16. 741 x 4
3. 363 X 4 10. 185 X 4 17, 832 X 4
4 474 X 4 11. 241 X 4 18, 963 X 4
6. 685 X 4 12. 352 X 4 19. 174 X 4
6. 641 X 4 13. 463 X 4 20. 285 X 4
7.752 X 4 14. 574 X 4
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Exercise No, 238
Mental Division
Divide mentally by 24 the answers to Exercise No. 193
as given on page 174. Compare your answers with Table I
on page 7.

Exercise No. 239
Mental Multiplication
Multiply mentally by 130 the numbers in Table I on

page 7.

Exercise No. 240
Multiplying Three Figures by One
Perform mentally the following multiplications.

1. 151 X5 8 872 X5 16. 693 X 5
2. 262 X5 9. 983 x5 16. 754 X 5
3. 3713 X5 10. 194 X 5 17. 865 X 5
4. 484 X 5 11. 255 X b 18. 976 X 5
b. 595 X B 12, 366 X 5 19. 181 X 5
6. 656 X5 13. 471 X 5 20. 292 X 5
7. 761 X5 14, 582 X 5

Exercise No. 241

Mental Division

Divide mentally by 25 the answers to Exercise No. 200
as given on pages 174and 175. Compare your answers with
Table I on page 7.

Exercise No. 242

Mental Multiplication
Multiply mentally by 140 the numbers in Table I on

page 7.
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Exercise No. 243

Multiplying Three Figures by One
Perform mentally the following multiplications,

1141 X 6 8. 81 %<6 15. 661 X 6
2. 252 X 6 9, 962 X 6 16. 772 X 6
3.363 X6 10. 173 X 6 17. 883 X 6
4 474 X 6 11. 284 X 6 18. 994 X 6
b. 585 X 6 12, 395 X 6 19. 145 X 6
6. 606 X 6 13, 446 X 6 20, 256 X 6
T7.747T X 6 14, 557 X 6
Exercise No. 244
Mental Multiplication

Multiply mentally by 150 the numbers in Table I on
page 7.

Exercise No. 245
Multiplying Three Figures by One
Perform mentally the following muliiplications.

1, 131 X7 8. 838 X7 16. 637 X 7
2. 242 X7 9,041 X7 16. 748 XX 7
3. 353 X7 10. 152 X 7 17. 851 X 7
4 464 X 7 11, 263 X 7 18. 862 X 7
B. 576 X7 12, 374 x 7 19. 173 X 7
6. 686 X 7 13, 485 X 7 20. 284 X 7
T 797 X1 14, 596 X 7

Exercise No. 246

Mental Multiplication _
Multiply mentaily by 160 the numbers in Table I on

page 7.



DIVISION IN GENERAL
Exercise No. 247
Multiplying Three Figures by One
Perform mentally the following multiplications.

1. 141 X 8 8. 858 X 8 16. 666 X 8
2. 252 X 8 9. 060 X 8 16. 777 X 8
3. 363 X8 10. 171 X 8 17, 888 X 8
4 474 X8 11. 282 X 8 18, 999 X 8
6. 585 X 8 12, 393 X 8 19. 741 x 8
G. 696 X 8 13, 444 X 8 20. 652 X 8
7. 74T X8 14. 555 X 8§

95
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The multiplication or the division of fractions
will present no difficulty to the student of these
pages since it is simply a matter of combining
operations in which he is well practised.

What needs more particular attention is the
addition and subtraction of the kinds of fractions
most commonly encountered in practical work in
office, shop and home. The average person would
immediately reach for a pencil if asked the sum
of 4 and § or the difference between 13 and £.
Yet a little practice with calculations of this kind
makes it very easy to perform them mentally.

The succeeding examples in addition and sub-
traction of fractions are based on the possible
combinations of two fractions of the-orders of
halves, quarters, eighths, sixteenths, thirds,
sixths, twelfths, fifths and tenths.

These exercises are to stimulate memory and
rapid thinking. No instructions are given as to
how to perform them because it is assumed that
the student is familiar with the reduction of frac-
tions to & common denominator.

Exercise No. 248
Reduction of Fractions
1. Reduce to eighths: 2, 3, 3
2. Reduce to sixteenths: 4,3, %, 4, 3, §, 3
3. Reduce to sixths: %, 3, %
4. Reduce to twelfths: 2,2, 1 3, %, %, 5
6. Reduce to twentyfourths: &, 8, 3, %, &, &% % &
Lhbe

6. Reduce to tenths: $,% 3,2, ¢

96
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7. Reduce to twentieths: v, 3, & & 3 & % & %
8. Reduce to fortieths: 24,4, 5 3L, % 5% 43 5 %
44 %
9. Reduce to fifteenths: 3,3, 2, 3, 2, ¢
10. REdUOB to thirf.ieths: 131;-, %r %’y '130'3 %’ %v %J §, %r 'Izb"

BUBYRNRRER
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Egercise No, 249
Mental Multiplication
Multiply mentally by 170 the numbers in Table I on
page 7.
Exercise No, 250
Addition of Fractions
Add the following mentally.
1. 3 +1 11, $ 4+ ¢ 21, ¥ 4+
2.3 +3 12. $ + % 22 3+
3. 3 +% 13. §+ 2 23 1+ +
4 143 14, 343 4.  +
5. 3+ 1. 1 & 26 1 4+
6. 2 +1% 16. 3+ 26 1+
T.i+4 1T i+5% 23+
8 :+4% 18. $ ++6 28. 3+
9. 1 + ¢ 19. 5 +45 2. :+
10. § 4% 20. 34+ 1 3. 1+

1.

3.
4.
b.
6.
7.

Ezercise No. 251

ok ok B e Sk b B SR Bl Bk

v
Cohet Colt G Ruftd Rl i e Saitr b MG

Multiplying Three Figures by One

152 X9

.28 X9

3714 X 9
485 X 9
5% X 9
647 X 9
758 X 9

8. 869 X 9

9. 973 X 9
10, 184 X 9
11. 265 X 9
12, 346 X 9
13. 457 X 9
14. 568 X 9

15. 679 X 9
16. 784 X 9
17, 895 X 9
18. 946 X 9
19. 157 X 9
20. 268 X 9

ol
Py
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Exercise No. 252
Mental Division
Divide mentally by 2 the answers to Exercise No. 229
2a given on page 175.

Exercise No. 253

Addition of Fractions
Do the last thirty examples in Exercise No. 250 on the
preceding page, and also add the following.

L+ 1% L i+H Ti+% 10. $ + %
2. ¢+ 15 5.34+H 8 3+7%
3.3+ % 6. % 13 9 %+ %

Exercise No. 254

Mental Multiplication
Multiply mentally by 180 the numbers in Table I on

page 7.

Exercise No. 266
Mental Division
Divide mentally by 3 the answers to Exercise No. 233 as

given on page 175. Compare your answers with Exercise
No. 233.

Exercise No. 266
Addition of Fractions
Review the last twenty examples in Exercise No. 250
on page 97 and those in Exercise No. 253 on page 98 .
Also add the following,.

1. 3+ % ¢ i+ H i+ 10. § + H#
2. 34+ 4 b.§+ 2 8 g+ %
3.8+ 488 6. §+ % 9. ¢+ 5%
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Exercise No. 267

Mental Multiplication
Multiply mentally by 190 the numbers in Table I on

page 7.

Exercise No. 268
Mental Division
Divide mentally by 4 the answers to Exercise No. 237
as given on page 175.

Exercise No. 259
Addition of Fractions
Review the last ten examples in Exercise No. 250 on
page 97, as well ag those in Exercise No. 253 on page 98
and Exercise No. 256 on page 98 . Also add the following,

1L.3+H# Lit+te Ti+% 10. § + 1§
2. ¢+ 1% 5.i++s &3+
3.3+ 6.3+ 9 F+ 1

Exercise No. 260
Mental Multiplication
Multiply mentally by 200 the numbers in Table I on
page 7.

Exercise No. 261
Addition of Fractions
Review the examples in Exercise No. 253 on page 98,
No. 256 on page 98 and No. 259 above. Also add the
following.

13+13 b+ T4 10344
2841 b i+vs B3+
2i+4 6 i+H % iirk
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1.4—4
2. 1 — 3}
3.5—%
4i-3
5. 1% — %
6. 13— %
T.8-1

page 7.

13 -3
2. 48— 2
3 1% —

e

Exercise No. 262

Mental Division
Divide mentally by 5 the answers to Exercise No. 240
as given on page 175.

Exercise No. 263

Subtraction of Fractions
Perform mentally the following subtractions.

8 §—1%
9.f{—1%
10. 1§ — 2
11,3 —3%
12. 1§ — 3
13,13 — 2
14, 13 — ¢
16. & — 3

16.
17,
18.
19,
20.

21
22.
23

-1
B-4
-3
i -
1%~}
1% -
1% — }
Cf =1

Exercise No. 264
Mental Multiplication
Multiply mentally by 210 the numbers in Table I on

Exercise No. 265
Subiraction of Fractions

Review the last twenty examples in Exercise No. 263
above, and also perform the following subtractions.

1

SO
Pt fd
o S e
I
e ke

© 00 =3
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i
!

N
™
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24,
26.
26.
27.
28.
29.
30.
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fod et
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10. &5 — &
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Exercise No. 266
Mental Division
Divide mentally by 6 the answers to Exercise No. 243
as given on page 175,

Exercise No. 267
Addition of Fractions
Review the examples in Exercise No. 256 on page 98,
No. 259 on page 99 and No. 261 on page 99. Also per-
form the following additions.

15+ R T 5 + o 10. 3+ 3
2.3+% Gi+s S 5+H
i+ 4% 6. &+ 1% 9. 3+4%

Ezxercise No. 268
Mental Multiplication
Multiply mentally by 220 the numbers in Table I on
page 7.

Exercise No. 269
Subtraction of Fractions
Review the last ten examples in Exercise No. 263 on
page 100 and No. 265 on page 100. Also perform the fol-
lowing subtractions.

Lg—-% 4R-%
Z%—-F bh-i
34— 61x-—-3% 9 -

Exercise No. 270
Mental Pivision
Divide mentally by 7 the answers to Exercise No. 245
ag given on page 176.
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Exercise No. 271
Addition of Fractions
Review the examples in Exercise No. 259 on page 99,
No. 261 on page 39 and No. 267 on page 101. Also per-
form the following additions.

Li+: 4i+E TE+E 10. 3+ 3
2.3+3 5.3+1% 8 2+1%
3.1+1% 6. 3+% 9 §+1%

Exercise No. 272
Mental Multiplication
Multiply mentally by 230 the numbers in Table I on
page 7 .
Exercise No. 273

Subtraction of Fractions
Review the examples in Exercise No. 265 on page 100
and No. 269 on page 101. Also perform the following
subtractions,

1.3-2 415-3 T.H4-—3 10. 1& — §
2. 1% —% B.3-5 8 1% —4%
3.1%5—-% 6.4—-§ 9 1%—%

Exercise No, 274
Mental Division
Divide mentally by 8 the answers to Exercise No. 247
as given on page 176.

Exercise No. 276

Addition of Fractions
Review the examples in Exercise No. 261 on page 99,
No. 267 on page 101 and No. 271 onthis page. Also per-
form the following additions.
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1. $+3 4. 7+3 T 3+% 10. $ + 5
2. §+% b. # ++ 8. i+ 48
.8+% 6i+h itk

Exercise No. 276

Mental Multiplication
Multiply mentally by 240 the numbers in Table I on
page 7.

Exercise No. 277

Subtraction of Fractions
Review the examples in Exercise No. 269 on page 101
and No, 273 on page 102, Also perform the following.

1.11'—'5- F L1k -F TiH-—-% 10.14 -1
1% -5 6. 1%5—% 8 1% — %
3.}% ¥ 6. 1% —F 9. 13 ~%

Exercise No. 278
Mental Division
Divide mentally by 9 the answers to Exercise No. 251
as given on page 176.

Exercise No. 279
Addition of Fractions
Review the examples in Fxercise No, 267 on page 101,
No. 271 on page 102 and No. 275 on this page. Also per-
form the following additions.

Li+ o £ 5+ 5% Ti+d 0.3+4H
23:+4 5. 1+ 8 %+
i+ 4% 6. 1+ 4 i+
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Exercise No, 280
Mental Multiplication _

Multiply mentally by 250 the numbers in Table I on
page 7.

Exercise No. 281
Subtraction of Fractions
Review the examples in Exercise No. 273 on page 102
and No. 277 on page 103. Also perform the following
subtractions.

1.34-3 43—-3 T3-% 10, 17, — 3
2.5~2 5 H—1 B 1 -2
3.45—-3 61—-3 9.11-12

Exercise No. 282
Mental Division
Divide mentally the following. Express remainders as
such instead of as fractions. \

1,328 + 121 "B, 1786 + 842 15, 1998 = 571
2. 593 + 232 9. 2114 <+ 953 16. 690 = 141
3. 794 = 343 10. 439 - 161 7. 1208 + 252
4. 1249 - 451 11. 406 + 131 18. 1704 + 363
5. 1580 + 562 12. 776 + 242 19, 2178 + 474
6. 1835 = 623 13. 1164 + 3563 20. 2620 = 585
7. 1774 = 731 14, 1574 + 464

Exercise No. 283

Addition of Fractions

Review the examples in Exercise No. 271 on page 102,
No. 275 on page 103 and No. 279 on page 103. Also per-
form the following additions.

L3+
2§+ &
3. 3+,

10 5 + 4
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Exercise No. 284
Multiplying Two Figures by Two

With this exercise we start the general multiplication of
two numbers of two places each. You have had some ex-
perience with such numbers in using the numbers up to 25
a8 direct multipliers. In the sueceeding exercises, however,
the multipliers are greater than 25 and the operation is
performed differently.

Multiply the whole of the multiplicand by the first figure
of the multiplier; next multiply the whole of the multipli-
cand by the second figure of the multiplier; and finally
add the two partial products.

When you multiply the first figure of the multiplicand
by the first figure of the multiplier you will get 2 number
of either three places, as in the first example (where
20 X 40 produces 800), or four places, as in the second
example (where 2 X 5 produces 10). Add to this first re-
sult as you work along from left to right. Similarly, when
you multiply the first figure of the multiplicand by the
second figure of the multiplier, you will get a number of
either two or three places.

Repeat to yourself the original example and the partial
products as often as you find necessary. The need for such
repetitions will grow less as you become more practised.

Taking the first example: repeat, 41 X 26, 41 X 26,
41 X 26. 40 X 20 is 800, 1 X 2 is 2, 820. (zay 1 X 2
rather than 1 < 20 because the former method is simpler
when deeling with large numbers. When you think of the
2 as following the 8 it of course becomes a 20 in the
product.) Repeat 8§20, 8§20, 820. 40 X 6 is 240, 1 X 6 is
6, 246. Repeat 820 4 246, 820 4- 246, 820 + 246. Add:
1020, 1060, 1066.

The second example is performed: 1000, 1020; 350, 357.
1020 + 357, 1320, 1370, 1377.
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Most of the examples in this exercise are very simple
and there can be no objection to your shortening the
method given, which iz a general method applicable to
increasingly larger numbers. Thus in the examples illus-
trated you should be able to note at a glance that the first
partial products are 820 and 1020.

1, 41 X 26 8. 41 X 34 15. 41 X 33
2. 51 X 27 9 51 X 26 16, 51 X 34
3. 61 xX28 10. 61 X 27 17. 61 X 26
£ 71X 29 11. 71 X 28 18. 71 X 27
b. 8] X 31 12, 81 X 29 19, 81 X 28
6. 91 X 32 13, 91 X 31 20, 91 X 29
7. 31 X 33 14. 31 X 32

Exercise No. 285
Subtraction of Fractions
Review the examples in Exercise No. 277 on page 103
and No. 281 on page 104. Also perform the following
subtractions.

1 :1-4% 4, 14 — % 7. 1% — % 10, 13 — 2
2.%-% 6.H-§F 813-§
3.31-1% 6. 11 — 3% 9.5 —%

Exercise No. 286

Mental Division

Divide mentally the following.

1, 445 =+ 222 6. 2274 + 632 11. 2830 = 641
2. 695 + 333 7. 2747 +~ 743 12. 3233 <= 752
3, 1258 + 441 8. 3242 = 854 13. 3624 + 863
4, 1655 + 552 9, 3747 = 961 14, 3089 = 974
5. 1700 = 663 10. 533 + 172 15. 902 + 185
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16. 845 =+ 151 18, 2013 - 373 20. 3094 -+ 595
17. 1440 = 262 19, 2564 - 484

Exercise No. 287
Addition of Fractions
Review the examples in Exercise No. 275 on page 103,

No. 279 on page 103 and No. 283 on page 104, Also per-
form the following additions.

Li+sG 4 4+ 5% 7. 3+ 5% 10. 2 + &
2.34+48 b. {1+ 8. 245
3144 6.3+ 224+ 5%

Exercise No. 288
Multiplying Two Figures by Two

In doing exercises of this type always use the second
number as the multiplier. Using the first example to illus-
trate, find 30 times 42 and then 5 times 42; do not work
the other way around by finding 40 times 35 and then 2
times 35. This caution is given because of the special way
in which the exercises are graded.

1. 42 X 35 8 42Xx43 15, 42 X 42
2. 52 X 36 9. 52 X 35 16. 52 X 43
3. 62 X 37 10, 62 X 36 17. 62 X 34
4. 72 X 38 11. 72 X 37 18. 72 X 35
B. 82 X 39 12. 82 X 38 19. 82 % 36
6. 92 X 41 13. 92 X 39 20. 92 X 37
7. 32 X 42 14, 32 X 41

Exercise No. 289

Subtraction of Fractions
Review the examples in Exercise No. 277 on page 103
and No. 281 on page 104, Also perform the following
subtractions.
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1, -1 4
2.13-% &
3 5 -1 6.
1. 1479 =+ 721
2. 2435 < 832
3. 2036 = 943
4, 387 <+ 151

B, 623 = 262

6. 745 + 233

7. 1134 = 344

[y

7T

k-1 T
H-1 83
w—% 9

Exercise No. 290

Mental Division
8. 1523 + 451
9. 1966 + 562

10. 2421 + 678

11, 1156 <+ 241

12, 1643 = 352

13. 2128 = 463

14. 2581 = 574

~1
~3
- %

10, 1 — §

15, 3012 + 685

16, 3347 + 656
17. 4498 < 761
18, 4924 = 872
19, 5547 - 983
20. 1067 = 194

Exercise No. 291
Addition of Fractions

Review the examples in Exercise No. 279 on page 103,
No. 283 on page 104 and No. 287 on page 107. Also per-
form the following additions.

L3+ L3+ T 44+L 0 100343
2. 347 6. 54+ % 8 ¢4+
3. §+% 6. ¢4 5 9. 241
Exercise No. 292
Mental Multiplication
Multiply mentally the following,.
1,43 X 44 8. 43 X 52 15, 43 X 51
2. 53 X 45 9. 53 X 44 16. 53 X 52
3. 63 X 46 10. 63 X 45 17. 63 X 44
4. 73 X 47 11. 793 X 46 18. 78 >( 45
5. 83 x 48 12, 83 X 47 19. 83 X 46
6. 93 X 49 13. 93 X 48 20. 93 X 47
7. 33 X 51 14, 33 X 49
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Exercise No. 293
Subtraction of Fractions
Review the examples in Exercise No. 281 on page 104
and No. 289 on page 108. Also do the following.

Lg-4 4ui-1 Tipx-4 1033
2. 1% — § b. ; — 3 8. 15 — %
. ui-§ 6H-3 9i-3

Exercise No, 204

Mental Division

Divide mentally the following,.

1, 444 + 131 8. 4716 + 963 15, 3573 + 693
2. 795 + 242 9 815+ 174 16. 971 = 141
3. 1154 = 353 10, 1348 + 285 17, 1712 = 252
4. 1424 = 464 11. 1421 + 255 18, 2255 <« 363
b. 1767 =+ 571 12. 2118 + 366 19. 2955 + 474
6. 3186 = 740 13, 2676 = 471 20, 3820 = 585
7. 3493 = 852 14. 3375 =+ 582

Exercise No. 295
Addition of Fractions
Review the examples in Exercise No. 279 on page 103,
No. 283 on page 104 and No. 292 on page 108. Also per-
form the following additions.

1L 3+3 L i+ TL.i+3 10. : +%
2.z +4 6. ¢+ 1% 8.1+%
. 3+4 6. 3+% 9.¢4+¢



110 THE ART OF CALCULATION

Ezxercise No. 296
Mental Multiplication

Multiply mentally the following.
1l 44 X 53 8. 44 X 61 16. 44 X 59
2. 54 X 54 9. 54 X 53 16, 59 ¥ 61
3. 64 X 55 10. 64 X 54 17. 64 X 53
4 74 X 56 11. 74 X 55 18. 74 X 54
5. 84 X 57 12, 84 X 56 19, 84 X 55
8. 94 X 58 13, 94 X 57 20. 94 X 56
7. 34 X 59 14, 34 X 58

Exercise No. 297

Subtraction of Fractions
Review the examples in Exercise No. 289 on page 108
and No. 293 on page 109. Also perform the following

subtractions.

1,3 -~1 4. 11 -3 T. & — 10. 14, — %
2.1 —-3% 6. 13— % 8 i3 —
8. 5% 6. 13 — 3 g, 47 —

Exercise No. 298

Mental Division

Divide mentally the following.

1. 3989 = 754 8. 5206 + 851 15. 4089 -+ 575
2. 4967 + 865 9, 6381 + 962 16. 1200 = 141
3. 5192 + 976 10. 1153 + 173 17. 2141 + 252
4. 1002 = 181 11, 982 + 131 18, 3084 <= 363
b. 1566 + 202 12, 1829 =+ 242 19, 4152 = 474
6. 4486 + 696 13. 2706 = 353 20. 5101 = 585
7. 4632 + 747 14, 3433 = 464



FRACTIONS IN GENERAL 111

Exercise No. 299
Addition of Fractions
Review the examples in Exercise No. 283 on page 104,
No. 292 on page 108 and No. 295 on page 109. Also per-
form the following additions,

1 1+ 4. 1+ & 7.3+ 3 10, 2 4 3
2.1+% B.3+i 83+t
3i4% 6.3+3 9 iig
Exercise No. 300
Mentai Multiplication
Multiply mentally the following.
1, 45 X 62 8. 45 X 69 15. 45 X 68
2. 55 X 63 9. 55 X 62 16. 55 X 69
3. 65 X 64 10. 65 X 63 17. 65 X 62
4. 75 X 85 11. 75 x 64 18. 75 X 63
B. 85 > 66 12, 85 X 65 19, 85 X 64
6. 95 X 67 13, 95 X 66 20. 95 X 65
7. 35 X 68 14, 35 X 67

Exercise No. 301
Subtraction of Fractions
Review the examples in Exercise No. 293 on page 109
and No. 297 on page 110. Also perform the following
subtractions.

11143 4 15— 2 T 15— % 10. 175 — 1
2 3 — 3 b. 31 — £ 8 113 — ¢
.18 —-3 6 18 — & 9 £33 — 7
Exercise No. 302
Mental Division
Divide mentally the following.
1 1714 < 284 3. 2714 + 446 B. 4617 - 661
2. 2399 =+ 395 4, 3507 + 557 8. 5303 = 686
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T. 5886 = 797 12, 6588 = 747 17. 2502 +— 263
8. 6665 +— 838 13. 7189 + 858 18, 3440 + 374
9, 7233 = 941 14, 8238 <+ 969 19. 4450 + 485
10. 1084 = 152 15, 1385 = 171 20. 5423 + 596
11. 5757 + 696 16. 1493 = 152
Exercise No. 303
Addition of Fractions

Review the examples in Exercise No. 292 on page 108,
No. 295 on page 109 and No. 299 on page 111. Also per-
form the following additions.

L4+ 4L 4+ 2 7. ¢+ 4 0 ¥4+ &%
2 i+ 5. ++3 8 %+ 15
3.8 +1% 6 4% 8.3+ 5%
Exercise No. 304
Mental Multiptication
Multiply mentally the following.
146X 71 8. 4678 15, 46 X 77
2. 56 X 72 9. 56 X 71 16, 56 X 78
3. 66 X 73 10. 66 X 72 17. 66 X 71
4, 76 X 74 11. 76 X 73 18. 76 X 72
$. 86 X 75 12. 86 X 74 19, 86 X 73
6. 96 X 76 13. 96 X 75 20. 96 X 74
7. 36 X 77 14 36 X 76

Exercise No. 30b
Subtraction of Fractions
Review the examples in Exercise No. 297 on page 110
and No. 301 on page 111. Also perform the following
subtractions,
11—~ 43i-3 7. 3—% 10. i85 — 2
2.1%72"—% 50'!90'_% 8-116_'§
3.5 —-2 61lx—3 9142

et
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Exercise No. 306
Mental Division
Divide mentally the following,.

1. 5338 =+ 772 8. 3606 = 485
2. 5393 - 883 9, 4518 = 596
3. 6001 + 994 10. 4711 =+ 637
4, 908 <+ 145 11. 2284 = 282
5. 1576 = 256 12. 3183 = 393
6. 1859 + 263 13. 3956 = 444
7. 2736 + 374 14, 4795 + 555

Exercise No, 307
Addition of Fractions

1b. 65954 = 666
16. 5887 = 647
17. 7123 <+ 758
18. 8221 = 869
19. 9257 + 973
20. 1721 =+ 184

Review the examples in Exercise No. 295 on page 109,
No. 297 on page 116 and No. 303 on page 112. Also per-

form the following additions.

L E+4% 4. 3+ 4 T E+5% 10. 3+ %
2.84+3%  b.i+ds 8. ¢+

3.3+% 6. 8+ 7% 9 8+1%

Exercise No. 308

Mentat Multiplication
Perform mentally the following multiplications.

1. 47 X 79 8. 47 X 87 16. 47 X 86
2. 57 X 81 9. 57 X 79 16. 57 X 87
3. 67 X 82 10. 67 X 81 17. 67 X 79
4. 77 X 83 1. 77 X 82 18. 77 X 81
5. 87 X 84 12, 87 X 83 19, 87 x 82
6. 97 X 85 13. 97 X 84 20. 97 X 83
7. 37 X 86 14. 37 X 85
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Exercise No. 309

Subtraction of Fractions

Review the examples in Exercise No. 301 on page 111
and No. 305 on page 112, Also performa the {ollowing

subtractions.
L 5 —% 4 13— % 7.1 -% 10 &% —3
2. % -3 . % — 4% 8. 1y —
3. 14 —% 6. 145 —4 9. 4 — 3%

Exercise No. 310

Mental Division

Divide mentally the following,.

1. 5365 « 748 8. 8304 = 999 16. 6720 =+ 679
2. 6599 + 851 9. 6075 = 741 16. 7831 + 784
3. 7445 + 962 10, 5241 + 652 17. 8917 + 895
4. 1243 =+ 173 11. 2682 = 295 18. 9441 = 946
5. 2220 = 284 12, 3411 = 346 19. 1563 + 157
6. 6293 =+ 777 13. 4471 = 457 . 20. 2627 =+ 268
7. 7548 + 888 14. 5667 = 568

Exercise No. 311

Addition of Fractions

Review the examples in Exercise No. 297 on page 110,
No. 303 on page 112 and No. 307 on page 113. Also add

the following.

1.3+3 4Li+5 7.:+3 0. £+ 4%
2. 34+ 4 6§+ 8. I+%

3.5+4 6 E+& 9. F+i

Exercise No. 312
Mental Multiplication
Multiply mentally the following.
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1. 48 ¢ 88 8, 48 X 96 1b6. 48 X 95
2. 58 X 89 9. 58 x 88 16. 58 X 96
3. 68 X9 10. 68 X 89 17. 68 X 88
4 78 X 92 11, 78 X 9N 18. 718 X 89
5. 88 X 93 12, 88 x 92 19, 88 X 91
8 98 x ¥ 13. 98 X 93 20. 98 x 92
7. 38 X 9 14, 38 x 94
Exercise No. 313

Subtraction of Fractions
Review the examples in Exercise No. 305 on page 112
and No. 309 on page 114. Also perform the following
subtractiocns.
L4 -3 4 +—3 7. &
2 1% — % 5 1 —4% 8 33
3.38—1% 6 13— 3 9. 11

10. 1% — &

o

—_ 1

£

—1

. 4
-1

Exercise No. 314
Addition of Fractions
Review the examples in Exervise No. 303 on page 112,

No. 307 on page 113 and No. 311 on page 114. Also per-
form the following additions.

Li+d &it+s  Ti+E 10343
2.2+ 35 . ¥ +% 8 3+4
.8+ 6. 31+% 9% 3+ v
Exercise No. 315
Mental Multiplication
Multiply the following mentally.
1, 49 X 95 8. 49 X 97 15. 49 X 99
2. 59 X 9% 9. 59 X 98 16. 59 X 95
3. 69 X 97 10. 69 X 99 17, 60 X 96
4. 79 X 98 11. 79 X 95 18, 79 X 97
6. 89 X %9 12. 89 X 96 19. 89 X 98
6. 99 X} 95 13. 99 X 97 20. 99 X 99
7.39 X 9% i4. 39 X 98
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Exercise No. 316
Subtraction of Fractions
Review the examples in Exercise No. 309 on page 114
and No. 313 on page 115. Also perform the following
subtractions.

Lg—1 Alf-} T lH-1 10 1%—%
-%% i i 31%%—%
3.4-1 6l%-% 9¥-1I

Exercise No. 317
Addition of Fractions
Review the examples in Exercise No. 307 on page 113,
No. 311 on page 114 and No. 314 on page 115. Also per-
form the foliowing additions.

Li+4 43+3 T i+dh Wi+
2.3+ Bi+d 8 i+
.843 6 3+4 i+

Exercise No. 318
Subtraction of Fractions
Réeview the examples in Exercise No. 313 on page 115
and No. 316 on this page. Also perform the following
subtractions.

.15 -3 43#-—-3 7.5%5-% 1014 —1%
2. 133 ~2% 6. 32—-3% 8 33-1%
B4 6.3 —% 9.4-1%

Exercise No. 319
Mental Division
Divide the following mentally.
1. 1066 = 26 3, 1708 = 28 B 2511 = 31
2, 1377 + 27 4, 2059 + 28 6. 2912 = 32
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7. 1023 =+ 33 12, 2349 + 29 17. 1586 = 26

8 134 + M4 13. 2821 + 381 18. 1917 + 27

9. 1326 - 26 14, 992 - 32 19. 2268 + 28
10, 1647 + 27 16, 1353 +- 33 20. 2639 + 29
11. 1988 = 28 16. 1734 =+ 34

Exercise No. 320
Addition of Fractions

Review the exampies in Exercise No. 311 on page 114,
No. 314 on page 115 and No. 315 on page 115. Also per-
form the following additzons,
1. 34+% 4, 1+ % T34+ 5% 10. $+ %
2.3+3 b. t+ 4% 8. i+
331+% 6.+ 8 &++

Exercise No. 321
Subtraction of Fractions

Review the examples in Exercise No. 314 on page 115,
No. 316 on page 116 and No. 320 above. Also perform the
following subtractions,
1.23—-§% 4 1%-% T.1%—-3% 10.1% -3
2 4—1 6.3-F 8 Li-}
.38-% 6. H-% 9. 4 —§

Exercise No. 322

Mental Division
Divide the following mentally.
1. 1470 = 35 8, 1806 =- 43 15, 1764 =- 42
2. 1872 = 36 9. 1820 = 35 16. 2236 = 43
3. 229£% =+ 37 10. 2232 =+ 36 17. 2108 + 34
4. 2736 + 38 11. 2664 = 37 18, 2520 + 35
5. 3198 = 39 12. 3116 = 38 19. 2952 =+ 36
6. 3772 =+ 41 13. 3588 + 39 20. 3404 = 37

7. 1344 + 42 14, 1312 + 41
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Exercise No. 323
Addition of Fractions
Review the examples in Exercise No. 314 on page 115,
No. 317 on page 116 and No. 320 on page 117. Also per-
form the following additions.

L§+3 3¢+ .3+ %
2. 3+4 4. i +5% 6. 3+ %
. ExerciseNt___).3'24
Subtraction of Fractions

Review the examples in Exercise No. 318 on page 116
and No. 321 on page 117. Also perform the following
subtractions.

115 —-§ 435-5F %1% -—-3F 10.122-—1%
2133 —-§ 6.1}-%F 8 13-1
3.33-§ 6.123-—-% 9 112-3%

Exercise No. 325
Mental Division
Divide the following mentally.

1. 1892 = 44 8. 2236 + 52 15, 2193 <+ 51
2. 2385 + 45 9. 2332 + 44 16. 2756 + 52
3. 2898 + 46 10. 2835 =« 45 17. 2772 +~ 4
4, 3431 =+ 47 11. 3358 + 46 18, 3285 = 45
5. 3084 =+ 48 12. 3901 + 47 19. 3818 = 46
6. 4557 = 49 13. 4464 = 48 20. 4371 = 47
7. 1683 = 51 14, 1617 =+ 49

Exercise No. 326
Addition of Fractions

Review the examples in Exercise No. 317 on page 116,
No. 320 on page 117 and No. 323 on this page.
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Exercise No. 327

Subtraction of Fractions
Review the examples in Exercise No. 321 on page 117
and No. 324 on page 118. Also perform the following
subtractions.

1 32 -4 4 12— 1 7 4 -3 10, 32 — %
2, 1% — % 6. & — 1% 8 12 — %
3. 133 — % 6. 13—} 9, 18 ~ %

Exercise No. 328

Mental Division

Divide the following mentalty.

1. 2332 + 53 8. 2684 = 61 16. 2596 + 59
2. 2916 =~ M4 9, 2862 = 53 16, 3294 + 61
8. 35620 = 55 10, 3456 = 54 17, 3392 =+ 53
4, 4144 = 56 11, 4070 = 55 18, 3996 = 54
5. 4788 = 57 12, 4704 =+ 56 19, 4620 -+ 55
6. 5452 = 58 13. 5358 + 57 20. 5264 = 56
T. 2006 + 59 14. 1972 -+ 58

Exercise No. 329
Addition of Fractions

Review the examples in Exercise No. 320 on page 117
and 323 on page 118,

Exercise No. 330
Subtraction of Fractions
Review the examples in Exercise No. 321 on page 117
and No. 324 on page 118. Also perform the following
subtractions.

L1 -3 413 -2 T.38—%2 120 133 —2
214 ~1 6ly—3 BH-1
3.1 —-% 6 k-3 9.13-%
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Mental Division
Divide the following mentally.
1. 2700 + 62 8. 3105 = 69
2. 3465 + 63 9, 3410 = 62
3. 4160 = 64 10, 4095 =+ 63
4, 4875 - 65 11, 4800 =+ 64
b, 5610 = 66 12, 5525 = 65
6. 6365 +~ 67 13. 6270 =+ 66
7. 2380 = 68 14, 2345 -+ 67
Exercise No. 332
Mental Division
Divide the following mentally.
1, 3266 = 71 8. 3588 = 78
2. 4032 = 72 9, 3976 + 71
3. 4818 = 73 10, 4752 + 72
4. 5624 = T4 11. 5548 = 73
b. 6450 = 75 12, 6364 - T4
6. 7206 = 76 13, 7200 + 75
7. 2772 = 77 14. 2736 + 76

Exercise No. 331

15. 3060 = 68
16, 3795 + 69
17. 4030 = 62
18. 4725 <+ 68
19, 5440 ~+ 64
20. 6175 + 65
16. 3542 = 77
16, 4368 + 78
17, 4686 =+ 71
18. 5472 + 72
19. 6278 =+ 73
20. 7104 = 74

Ezercise No. 333

Subtraction of Fractions
Review the examples in Exercise No. 324 on page 118
and No. 330 on page 119. Also perform the following
subtractions.

LH-3 43-% TH-F 10.15-3
234-% b6A—% 8 1lh-—-3
3.33-% 6G—3 9lk-—i
Exercise No. 334
Mental Division
Divide the following mentally.
1, 3713 = 79 4. 6391 =+ &3 7. 3182 + 86
2. 4617 = 81 b. 7308 - 84 8. 4089 = 87
3. H44 + 82 6. 8245 =~ 85 9. 4503 = 79
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10, 5427 = 81 14. 3145 <+ 85 18, 6237 <= 81
11. 6314 = 82 15. 4042 = 86 19, 7134 = 82
12, 7221 = 83 16. 4959 - 87 20. 8051 + 83
13, 8148 + 84 17. 5293 = 79
Exercise No. 336
Subtraction of Fractions

Review the examples in Exercise No. 330 on page 119
and No. 333 on page 120. Also perform the following
subtractions.

1 133 -% .43 6. 1& — &
2. 14 — ¢ 4, 14 — § 6. 144 -
Exercise No. 336
Mental Division

Divide the following mentally.
1 4224 = 88 8. 4608 + 96 16. 4560 + 95
2. 5162 + 8% 9. 5104 = 88 16. 5568 + 96
3. 6188 <+ 91 10. 6052 =+ 89 17. 5984 = 88
4 7176 = 92 11, 7098 = 91 18, 6942 + 89
5. 8184 -+ 93 12, 8096 = 92 19. 8008 + 51
6. 9212 =~ 94 13. 9114 + 93 20. 9016 < 92
7. 3610 + 95 14 3572 - %4
Exercise No. 337
Mental Division
Divide the following mentally.
1. 4655 + 95 8. 4753 + 97 15, 4851 = 99
2. 5664 + 96 9, 5782 + 08 16. 5605 = 95
3. 6693 + 97 10. 6831 = 99 17. 6624 = 96
4 7742 - 98 11. 7505 = 95 18. 7663 <+ 97
B, 8811 = 99 12. 8544 + 96 19, 8722 = 98
6. 9405 + 95 13. 9603 = 97 20. 9801 + 99
7. 3744 + 96 14, 3822 = 98
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For the purposes of this book our interest in
decimals centers in the equivalence of value be-
tween certain decimals and common fractions.
Decimal parts of a pumber that may be repre-
sented as simple fractions of that number are
known as aliguot parts of it. Thus, 12}, 25 and
33% are aliquot parts of 100, being respectively
equal to %, § and 3 of 100.

A knowledge of aliquot parts simplifies many
arithmetical caleulations. Thus if it be required
to multiply 7928 by 25, the simplest way is to
annex two 0’s to 7928, making it 792800, and
then divide by 4, since 25 is 1 of 100. The an-
swer, which may easily be figured mentally,
comes to 198200.

Again, if we wanted to know the cost of 25
gross of penholders at 66%¢ per dozen, we would
figure that 1 gross costs $2 X 12, or $8, and that
25 gross therefore cost §200.

Everybody with any degree of arithmetical
training or experience is familiar with the equiva-
lent decimal values for halves, quarters, eighths,
thirds, sixths, fifths, tenths, twentieths, twenty-
fifths and fiftieths. It is not difficult to extend
the list of memorized values so as to include six-
teenths and twelfths, and with this knowledge ta
make rapid calculations of values in thirty-
seconds and twenty-fourths.

The succeeding exercises in decimals are de-
signed toward this end. The student is drilied in
representing the values of various fractions as
decimals of an increasingly higher number of

122
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places. No tables are given because values are
more quickly learned by repeated calculation
than by any effort at mere memorization.

Exercise No. 338
Two-Place Decimal Values
Express the following fractions as decimals of two places.
Use fractional terminations where necessary. Thus, } ex-
pressed as a two-place decimal becomes 33%.

L% 4 3 7. % 10. £
2 % b. } 8 3 1. 3
3§ 6. % 9 3 12. ¢
Repeat this exercise three times.
Exercise No. 339
Multiplying Three Figures by Two

Multiply mentally the following,.

No new prineiples are involved in multiplications of this
type. The student is simply asked to apply the methods
which he hag already learned to larger numbers.

1. 111 X 26 4. 442X 29 7T 721 X 33 10. 152 X 27
2 22227 8. 551 X31 8, 832X 34
3.331 X28 6.612x32 9 941 X 26

Exercise No. 340

Two-Place Decimal Values
Review the examples in Exercise No. 338 above.
Express the following as decimals of two places.

1 5. & 9 B 13, 4
9. 3% 6 1 10. & 14, 7
3 3 7, 1. &
i &ﬁ 12, &

Reqeat this exercise three times.
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Exercise No, 341
Multiplying Three Figures by Two
Multiply mentally the following.
1. 121 x 35 4.451 X 38 7. 731X 42 10, 161 X 36
2,232 X 36 6. 562 X 39 8. 842 X 43
3. 343 X 37 6.623 X 41 9.953X35
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There are a number of devices for shortening
the work of calculation in specific cases, though
most of the methods usually included under this
head have only a limited practical value because
they are applicable only in highly special cases.
A few methods, like horizontal addition and com-
bined addition and subtraction have first-class
utility. A variety of short cuts of varying degrees
of value are given in the following pages without
any attempt to classify them. The student
should become familiar with all of them because
there is always benefit in viewing numbers from
a8 many angles as possible.

Exercise No. 342
Horizontal Addition

The term horizontal addition is applied to the adding of
pumbers that are not arranged in column form. There is
often an unnecessary waste of time in arranging numbers
in the form of columns. This is particularly true when
the numbers to be added are on bills, invoices, etc. Values
on such papers may be totalled by writing down each par-
tial sum as it is arrived at, and then making a final
addition.

Consider the first of the following examples. The sum
of the units is 37, the sum of the tens is 45, etc. The sums
of the various orders are successively set down in the form
shown below, and then added.

37
45
14
16
17887
The process might of course be shortened somewhat by
adding two orders at a time.
125
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Add the following, _

1. 832 + $183 + $54 1- $3486 + $569 +- $9375 + $85
-+ $4103

2. 8875 4+ $284 + $37 4 $5200 + 3398 + $62 + §74
+ $2168 + $720

3. 763 + 827 + 49 4 5283 4- 768 + 2175

4. 1536 + 8973 4 5178 - 926 | 8259 4- 36 + 867

5, 9365 -+ 8375 1 1473 4 826 - 4123 -+ 15378

6. 986 + 325 4 7261 + 5820 |- 569 4 8371

7. 6275 4 5183 4 985 + 3267 4 75 4+ 1528

8. 1738 + 9168 + 8273 +4- 5298 + 9 |- 6832 + 65

9. $783.52 1 $41.27 | $837.45 4 $9681.73 | $48.26 4~
$012.78 4 $91.75 + $683.12 + $41.83 - $591.87 +
$201.83 -+ $758.32 - $58.67

10. 46235 - 8976 + 5807 + 98397 4 68325 4 892 +

5140 4 6839 4 326 + 2125

Exercise No. 343
Multiplying Three Figures by Two
Multiply mentally the following.

1. 131 X 44 4. 464 X 47 7. 743 X 51 10. 172 X 45
2. 242 X 45 b 571 X48 8. 854 X 52
3. 353 X 46 6. 63249 9, 961 X 44

Exercise No. 344
Four-Place Decimal Values

Review the examples in Exercises No. 338 and 340 on
page 123.

Express the fractions listed in Exercise No. 340 as deci-_
mals of four places. This is done by simply writing the
value as parts of 100 of the terminal fractions of the proper
two-place decimals. Thus, &, which is .061 as a two-place
decimal, becomes .0625 as a decimal of four places. Again,
o is .08% or .0833%.
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Exercise No. 34
Multiplying Three Figures by Two
Multiply mentally the following.
1. 141 X 53 4 474X 56 7T.752 X 59 10, 185 X 54
2. 252 X 54 B. 585 X 57 8. 863 X 61
3. 363 X565 6. 641 X 58 9, 974 X 53

Exercise No. 346
Combined Addition and Subtraction

It sometimes becomes necessary to subtract the sum of
several numbers from a single number. If the numbers to
be added are arranged in column form, this may be done
at what amounts to one operation by a very simple process.

The numbers may be arranged either as a sum with a
missing addend, as in the examples given for practice, or
else with the minuend written at the top with underscoring
and the difference written at the bottom, as in the ex-
amples shown for illustration.

The so-called carry method of subtraction is used. The
sum of each successive column is subtracted from the cor-
responding figure of the minuend plus as many tens as
may be necessary to make the subtraction possible. The
number of tens thus uged is then added to the next colunn.,

To illustrate: from 122808 take the sum of 35635, and
68921.

122808

35635
68921

18252

The sum of & and 1 is subtracted from 8; write 2 and
carry 0. Subtract 5 from 10; write 5 and carry 1 because
1 ten was used to msake the subtraction possible. With
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1 to carry, the next column adds to 16; subtract this from
18 and again carry 1. The next column adds to 14; sub-
tract this from 22 and carry 2 becanse 2 tens were needed
to make the subtraction possible in this case. Carrying 2
and subtracting from 12 gives the final necessary figure, 1.

The method of carrying may be made still more clear
by taking an example that involves larger numbers; from
3744 subtract the sum of 366, 466, 566, 666, 766, 266
and 466.

3744

366
466
566
666
766
266
466

182

The sum of the first column, 42, is subtracted from 44
because 44 is the next higher number ending in 4 from
which a subtraction ean be made; 4 ig carried. The sum
of the second column, 46, is subtracted from 54 because
54 is the next higher number ending in 4 from which a
subtraction can be made; 5 is carried. The sum of the
hundreds’ column subtracted from 39 leaves 1.

In the following examples fill in in each case the missing
number that will make all the numbers add to the total
shown.

1. §2496 2. 6016 3. 204 4, 614

6.24 376 7.36 384

1.56 141 1.84 24576

12.48 188 3.68 3072

.08 1504 58.88 145

3.12 752 1.38 49152
® () @ ™

$149.18 105233 $220.34 18777
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6. 864 6 §16886 7. $475.17 8. $286.09

108 10.56 46.82 5304.62

81 1.32 120.08 20463.20

5206 96 2461.50 607.05

3456 2.64 500.07 6315.46

432 84.48 1208.92 73.90
® @) ™ )

11965 $044.66 $12933.16 $63452.87

Exercise No. 347
Muitiplying Three Figures by Two
Multiply mentally the following,

L 151 X62 4484 X 65 7. 76l X68 10. 194 X 63
2, 262X 63 b 595 X 66 8 87269
3. 373 X 64 6. 656 X 67 9. 983 X 62

Exercise No. 348

Five-Place Decimal Values

Review the examples in Exercises No. 338 and 340 on
rage 123 and No. 344 on page 126,

Express the following fractions as decimals of five places.

To find values in thirty-seconds, add .0312% to the next
lower value In sixteenths, ete. The caleulation is clearer
in the mind if both sixteenths and thirty-seconds are first
thought of as decimals of four places. Changing the four-
place answer to five places is the work of an instant.

To find values in twenty-fourths, add .0416% to the
next lower value in twelfths, ete. In writing answers, drop
final }, and raise final # to make the last figure a 7.

1. % 4 T. 83 10. 3§ 13. 23
2. & 5. & 8. 13 11, 3} 14. 21
3. & 6. 3 9. 4 12. 23 16. 33
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16, 3} 18. & 20. 33 22. 3% 24, 3
17. & 19. 2L 33 2. 3%

Exercise No. 349

Multiplying Three Figures by Two
Multiply menfally the following.
L 141 X 71 4 474X 74 T. 747 X 77 10. 173 X 72

2. 252X 72 B.B8X75 8. 851 X178
3.363X73 6.696X76 9, 962 X7l

Exercise No. 350

Multiplying by a Near Number

It sometimes happens that a multiplier is a little more
or a little less than 100, 1000, 10000, ete. In cases of this
kind it is quickest to multiply by the round pumber and
then add or subtract the necessary difference. For ex-
ample, multiply $385.20 by 998. We multiply the dollar
value by 1000 and subtract from this product twice
$385.20, thus;

$385200
770.40

$384429.60

Moultiply the following. The student should be able to
do most of these mentally.

1, $425 X 999 4. $258.30 X 104 7. $989 X 992
2. $865 X 98 B. $827.58 X 1003 8. $99 X 97
3. $735.26 X 998 6. $516 X 1.02 9. $1005 X 1002

Exercise No. 361
Multiplying Three Figures by Two
Multiply mentally the following.
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1. 131 X79 4 464 X 83 7. 797 X 86 10, 152 X 81
2. 242X 81 Bb.575 X84 8. 838 xX87
3. 353 X 82 6.686 X8 9, 941 X 79

Exercise No. 362
Review of Decimals
Review the examples in Exercise No. 340 on page 123,
No. 344 on page 126 and No. 348 on page 129.

Exercise No. 363
Multiplying Three Figures by Two
Multiply mentally the following,.
1. 141 X 88 4. 474 %52 7. 747 X 95 10, 171 X 89
2. 252 X 89 Bb. 585 X 93 8. 858 X 96
3. 363 X 91 6 696X 94 9. 960 X 88

Exercise No. 364
Aliquot Parts in Multiplication

Reference has already been made fo the fact that mul-
tiplication may be simplified by considering one of the
factors as an aliquot part of some number ending in two
or more 0’s. Thus, 628 X 25 would be solved by multi-
plying 628 by 100 and dividing by 4; the answer comes
to 15700. Apgain, multiplying 56 X 75 would be done
most quickly by taking % of 56 and then multiplying
by 100.

Perform the following multiplications by the method of
aliquot parts.

1. §85X15 6. $36 X 25 11. 335 X 18
2. 42X 18 7. $52 XX 250 12. $28 X 450
3. $24 X 16 8. $42 X 350 13. 836 x 33%
4 818 X 45 9. $150 x 48 14. 872 X 163

5. $72 X 75 10. $64 X 25 16. $96 X 12}
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Exercise No. 366
Multiplying Three Figures by Two
Multiply mentally the following. Do not use short cuts.

L 152X9 4. 485X 98 7. 758 X 96 10. 194 X 99
2. 263 X 96 6. 596 XX 99 8. 869 X 97
3. 374 X 97 6 647 X 95 9. 973 X 98

Exercise No. 366

Review of Decimals
Review the examples in Exercise No. 344 on page 126
and No. 348 on page 126.

Exercise No. 357
Multiplying Three Figures by Three
Multiply mentally the following. Add together the first
two partial products before determining the third.

1. 111 X 101 5. b1 X 141 9, 941 X 181
2. 222 X 111 6. 612 X 151 10. 152 X 191
3. 331 X121 7. 721 X 161
4. 442 X 131 8. 832 X 171

Exercise No. 368
Simplifying the Multiplier

Sometimes a multiplier is of such a nature that one part
of it may be taken as an exact multiple of another. In
such cases an operation is eliminated by making a single
‘multiplication of the first~found partial product instead of
two multiplications of the original multiplicand. In the
example at the left above, the 18 in the multiplier is equal
to 3 times the 6. We therefore multiply the first partial
product by 3 instead of multiplying the original multipli-
cand by 18. Tn the example at the right, 56 being equal
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to 8 times 7, we multiply first by 8, placing the result in
the proper position, and then multiply this partial product

by 7.
2574 5462
186 856
15444 43696
46332 305872
478764 4675472
Multiply the following by this method.
1. 3385.85 X 642 5. $9541.12 X 546
2. §$742.50 X 328 6. $172.48 X 763
3. $82615 X 729 7. $2153.28 X 18624

4, $4265.26 X 255

Multiply mentally the following.
1. 121 X 202 b. 562 X 242
2. 232 X 212 6. 623 X 252
3. 343 X 222 7. 731 X 262
4, 451 X 232 8. 842 X 272

Multiply mentally the following.

1. 131 X 303
2. 242 X 313
3. 353 X323
4. 464 X 333

8. $530.75 X 16412

Exercise No. 369
Multiplying Three Figures by Three

9. 953 X 282
10. 161 X 202

Exercise No. 360

Review of Decimals
Review the examples in Exercise No. 348 on page 129,

Exercise No. 361
Multiplying Three Figures by Three

b. 671 X 343
6. 632 X 353
7. 743 X 363
8. 854 X 373

9. 961 X 383
10. 172 X 393
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Exercise No. 362
Multiplication by Factoring

When a multiplier can be taken as the product of two
factors, it may be quicker to make separate multiplica-
tions by each of these factors than to proceed in the ordi-
nary manner. Take the example 632 X 156. In the illus-
trations below, the one at the left shows the ordinary
method. At the right the multiplier is split up into the
factors 13 and 12; the multlphca,nd is multiplied by 13
and the result is then multlplied by 12.

632 632
156 13
37092 8216
3160 12
632
- 98592
98592
Muitiply the following by this method.
1. 759 X 182 4. 656 X 285 T. 542 X 221
2. 684 X 169 b. 309 X 289 8. 327 X 224
3. 327 X 228 6. 728 X 324 9. 986 X 196

Exercise No, 363
Multiplying Three Figures by Three

Multiply mentally the following.
1. 141 X 404 6. 535 X 444 9. 074 X 484
2. 252 X 414 6. 641 X 454 10. 185 X 494
3. 363 X 424 7. 752 X 464
4, 474 X 434 8. 863 X 474

Exercise No. 364
Factors Between 11 and 19
A quick way to caleulate the produet of two numbers
between 11 and 19 is to add the units of one number to
the whole of the other, annex 0 and add the product of
the units of both numbers. Thus, to multiply 16 X 18:
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16 and 8 are 24; call this 240 and add 48, making 288.
The same result would be reached by adding 6 to 18.
Muldtiply by this method;:

1 14 X15 4 15 X 16 7. 16 X 17
2. 18 X 19 b. 13X 15 8. 14 X 16
3. 16XV 6. 13X 19 9. 19X 19

Exercise No. 366
Multiplying Three Figures by Three

Multiply mentally the following.
1. 151 X 505 5. 595 X 545 9. 983 X 585
2. 262 X 515 6. 656 XX 555 10. 194 X 505
3. 373 X 525 7. 761 X 565
4 484 X 535 8. 872 X 575

Exercise No. 366
Multiplying by 11
When the multiplicand consists of two figures the sum
of which is less than 10, the product is found by writing
the two figures of the multiplicand with their sum between
them. Thus, to multiply 62 by 11 we write 6 and 2 with
the sum of 6 and 2 between these figures, obtaining 682.
To multiply larger numbers by 11, apply the following
rule. Beginning at the right, write the units’ figure of the
multiplicand, then successively the units plas the tens,
the tens plus the hundreds, the hundreds plus the thou-
sands, etc., carrying wherever necessary, and ending with
the highest order of the multiplicand, or the highest order
plus the carrying figure. Thus, to multiply 4762 by 11:
write 2; add 2 and 6 and write 8; add 6 and 7, write 3 and
carry 1; add 7 and 4, increase it by the 1 carried, write 2
and carry 1; add this 1 to 4 and write 5. Answer, 52382,
Multiply the following by this method.
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1, $5136 X 11 5. $41268.45 X 11
2. $72638 X 11 6. $3275.76 x 11
3. $514832 X 11 7. $48263.25 X 11

4 83728106 X 11 8. $04873.30 X 11

Exercise No. 367

Multiplying Three Figures by Three
Multiply mentally the following.

1. 141 X 606 5. 5856 X 646 9. 962 X 686
2. 252 X 616 6. 696 X 656 10. 173 X 696
3. 363 X 626 7. 747 X 666

4, 474 X 636 8. 851 X 676

Exercise No. 368
Multiplying by 21, 31, 41, etc.

Setting down the product from right to left, write the
units’ figure of the multiplicand, then multiply each order
of the multiplicand by the tens’ figure of the multiplier,
increasing the result in each case by the next higher order
of the multiplicand and any necessary carrying figure.

Example, multiply 387 by 41; write 7; multiply 7 by 4,
add the 8 of the multiplicand, making 36, write 6 and
carry 3; multiply 8 by 4, add the 3 of the multiplicand
and the carried 3, making 38, write 8 and carry 3; multiply
3 by 4 and add the carried 3 making 15, write 15. Answer,
15867.

Multiply by this method:

1. $2735.50 x 51 5. $7415.40 X 61
2. 31824.75 X 81 6. $8201.25 X 91
3. $5104.30 X 31 7. 82134.15 X 71

4. $6238.656 X 21 8. $5827.80 x 41
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Exercise No, 369
Multiplying Three Figures by Three
Multiply mentally the following.

1, 131 X 707 B. 375 X 747 9. 941 X 787
2. 242 X 717 6. 686 X 757 10. 152 X 797
3. 353 X 727 7. 797 X 767
4. 464 X 737 8. B38 X 777

Exetcise No. 370
Squares of Numbers

The square of a number is the number multiplied by
itself. Squares may be determined quickly if the given
number is considered to be the sum of two numbers. In
algebra such & sum would ordinarily be taken as a + b
and its square would be ¢? + 2 ab 4 B2 In regular arith.
metical cases ¢ becomes the tens of the number and b the
units. Thus, 25 i5.20 4+ 5, and 146 is 140 + 6. The alge-
braic formula for the square of the sum of two numbers
is expressed as the square of the first plug twice the prod-
uct of the first by the second plus the square of the second,
Thus, 25 squared is 20 X 20 {400} plus 2 X 20 X 5 (200)
plus 5 X 5 (25); the total is 625.

In computing squares by this principle you may im-
mediately annex the square of the second to the square of
the first, and then add twice the product of the first by
the second. Thus In squaring 25 you would immediately
say 425, and then add to this 2 XX 20 X 5 (200), making
625. In squaring 146 you immediately say 19636 and add
1o this 2 X 140 X 6 (1680), making 21316. Always allow
two places for the square of the second. Thus in squaring,
61 the first partial produet is 3601, to which 120 is added
to make 3721.

In squaring numbers on paper the following method will
be found rapid where large numbers are involved. Set the
given number down twice ag if for regular multiplication.
Assuming that it is considered to consist of tens and units,
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multiply units by units, write units in the result and carry
the tens. Add the two given fens together, multiply this
sum by the given units, add the carried figure, write tens
in the result and carry hundreds. Multiply tens by tens,
add the carried figure and write the result.

67 134 1613
67 134 1613
4489 17956 2601769

In the first illustrative example at the left, 7 X 7 = 49,
write 9 and carry 4;6 + 6 = 12,12 X 7 = 84,84 4 4 =
88, write 8 and carry 8; 6 X 6 = 36,36 + 8 = 4.

In the second example, 4 X 4 = 16, write 6 and carry
1;13 4+ 13 = 26, 26 X 4 = 104, 104 + 1 = 105, write 5
and carry 10; 13 X 13 = 169, 169 + 10 = 179, write 179,

The third example is worked somewhat differently be-
cause here the parts of the number are considered to be
1600 and 13. 13 X 13 = 169, wnte 69 {(two figures) and
carry 1; 16 4 16 = 32, 32 X 13 = 416, 416 + 1 = 417,
write 17 and carry 4; 16 X 16 = 256, 256 + 4 = 260,
write 260.

Find the squares of the following numbers. Do all the

examples first by the first method, then by the second
method.

1. 74 £ 64 7. 124 10. 197 13. 1314
2. 93 5, 38 8. 146 11, 1132 14, 1516
3. 82 6. 112 9. 168 12, 1213 15. 1719

Exercise No. 371
Multiplying Three Figures by Three

Multiply mentally the following.
1. 141 X 808 §. 585 X 848 9. 969 X 888
2. 252 X 818 6. 696 X 858 10. 171 X 898
3. 363 X 828 7. 747 X 868

4. 474 X 838 8. 858 X 878
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Exercizse No, 372
Multiplying When Units Are Alike
The following method is & variation of that explained
in connection with the squaring of numbers.

47 613
67 913
3149 559669

In the illustration at the left, 7 X 7 = 49, write 9 and
carty 4;6 +4 =10,10 X7 =70, 70 4+ 4 = 74, write 4
and carry 7; 4 X 6 = 24, 24 + 7 = 31, write 31.

In the illustration at the right, 13 X 13 = 169, write 69
and carry 1;6 + 9 = 15,15 X 13 = 195,195 + 1 = 196,
write 96 and carry 1; 6 X 9 = 54, 54 + 1 = 55, write 55.

Perform the following multiplications by this method.

1. 136 X 56 4. 195 X 116 7. 516 X 816
2. 159X 7 b. 234 X 174 8. 714 X 314
3. 172X 92 6. 217 X 197 9. 217 X 917

Exercise No. 373
Multiplying Three Figures by Three

1. 152 X 909 §. 596 X 949 9. 973 X 989
2. 263 X 919 6. 647 X 959 10. 184 X 999
3. 374 929 7. 758 X 969
4. 485 X 939 8. 869 X 979

Exercise No, 374
Muttiplying When Tens or Hundreds Are Alike
This i3 a variation of the method explained in Exercise
No. 372 above.

83 717
89 714
7387 511938
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In the example on page 139,3 X 9 = 27, write 7 and
carry 2;3 +9 =12, 12 X 8 = 96, 96 1+ 2 = 98, write 8
and carry 9; 8 X 8 = 64, 64 + 9 = 73, write 73.

In the example on page 139, 17 X 14 = 238, write 38
and carry 2;17 4+ 14 = 31,31 X 7 = 217,217 + 2 = 219,
write 19 and carry 2; 7 X 7 = 49, 49 4 2 = 51, write 51.

Multiply the following by this method.

1, 92X93 4, 92 X 97 7. 416 X 418
2 62 X 65 b. 213 X 215 8. 509 X 519
3. 84 X 87 6. 321 X 312 9. 913 X 917

Exercise No. 376

Square of Numbers Ending in §

If a number to be squared consists of tens and urits,
and if the units are 5, then twice the product of the firgt
part by the second is equal to the given number of tens.
Thus, in 25 % 25, 20 X 5 X 2 i8 equal to 20 X 10; in
35 X 35, 30 X 5 X 2 is equal to 30 X 10. Accordingly
when dealing with numbers of this type we may at once
annex 25 to the product of the given tens multiplied by
one more than the given tens. That is to say, 25 X 25 =
625, in which the 6 represents 3 X 2; 35 X 35 = 1225 in
which the 12 represents 4 X 3; 45 X 45 = 2025, in which
the 20 represents 5 X 4, ete.

Find the squares of the following numbers by this
method.

1. 45 4, 75 7. 115 10, 175 13. 335
2. 55 5. 85 8. 135 11, 195 14, 355
3. 65 6. 95 9, 155 12. 315 16, 375

Exercise No. 376
Multiplying Like Tens with Units Making 10

The principle explained above applies to any case in
which the tens are alike and the sum of the units is 10.
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Thus the product of 46 X 44 is 2024. We arrive at this
by multiplying 4 X 5, making 20, and writing after this
the product of 4 X 6 or 24.

Multiply in this manner the following.

L 23 x: 4. 103 X 107 7. 178 X 172
2. 41 X 49 5. 112 X 118 8. 169 X 161
3. 36 X34 6. 154 X 156 9. 192 X 198

Exercise No. 377

Squaring Numbers Ending in 26

When a number ends in 25, like 725 for instance, we
may take it as the sum of two numbers of which one rep-
resents hundreds and the other tens and units. In such
cases twice the product of the first part by the second is
equal to 50 times the first part- The result of this multi-
plication is & certain number of thousands.

To find the square of 725 we first write 0625 after the
square of 7, making 490625. To this we add as many
thousands as are represented by 7 X 5. 490625 4 35000
= B25625.

Angther method of finding these squares is by setting
the numbers down as in the following illustration,

725
725
525625

At once write 625 as the square of 25. Multiply 7 by 5,
write 5 and carry 3; multiply 7 by 7, add 3, write 52.

Find the square of the following numbers by both of
the foregoing methods.

1. 526 3. 825 b, 1225 7. 1625 9. 1825
2. 625 4. 1025 6. 1325 8. 1725 10, 1925
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Exercise No. 378 _
Muitiplying a Sum by a Difference

The algebraic product of a + b and a — b is ¢ — B2,
When numbers to be multiplied can be expressed as the
sum of and the difference between two numbers, the prod-
uct equals the square of the first minus the square of the
second. Thus 63 X 57 may be expressed as 60 + 3 mul-
tiplied by 60 — 3. The product equals 60 X 60 minus
3 X 3. This comes to 3600 — 9 or 3591.

There is no limit to the combinations of numbers for
which this principle would hold true, but for practical pur-
poses we may be satisfied to recognize those in which the
units add to 10 e2nd the tens have a difference of 1.

Muitiply the following by this method.

1. 72 X 68 4, 101 X 119 7. 152 X 168
2. 83 X77 b, 123 X 137 8. 173 X 187
3. 94 X 86 6. 146 X 154 9. 182 X 198

Exercise No. 379
Multiplying Mixed Numbers with Like Integers
‘When integers are alike in mixed numbers, as in 93 X
93, their product is found by multiplying one integer by

the other plus the sum of the two fractions; to this partial
product add that obtained by multiplying together the

two fractions. 91 82
9 B

9045 763
_&
T

In the Hlustrative example at the left, 9 is multiplied
by 9 + % + %, or 10. The produet of this is 90, and to 90
iy added the product of 1 and %, or 5%.

In the second example 8 is multiplied by 8 + 1 + £, or
9%, producing 76%. To this is added the product of § X §,
or §, making a total of 774%.
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Multiply the following.
1. 93 X 93 b. 33 X 3% 9. 5} X b}
2. 108 X 103 6. 60% X 605 10. 83 X 82
3. 123 X 124 7. 403 X 40% 11. 6§ X 6%
4 18} X 18} 8. 258 X 25¢ 12, 127 X 12§
Exercise No. 380

Multiplying by a Number Nearly Whole

Sometimes & multiplier lacks 2 single fractional unit of
being a whole number. Exarmples would be 53, 6§ and 7%,
which respectively lack 3,  and } of being 6, 7 and 8.
In eases of this kind rajse the multiplier to the next larger
whole number, and after multiplying the multiplicand by
this number, subtract from the product the necessary frac-
tional part of the multiplicand. Thus, to multiply 64 by
3%, we multiply 64 by 4, obtaining 256, and from this we
subtract § of 64, or 8, arriving at a final result of 248,

Multiply by this method the following,.

1. 48 X 52 4. 250 X 3¢ 7. 180 X 74
2. 75 X 103 5. 522 X 4§ 8. 720 X 23
3. 136 X 65 6. 672 X 8¢ 9, 342 X 95

Exercise No. 381
Aliguot Parts in Division

The method of aliquot parts is as applicable to division
as 1t is to multiplication. In ordinary cases we determine
how many times the given divizor is contained exactly in
some multiple of 10. We multiply the given dividend by
the result of such division, and point off the product
decimally in such a way as to express division by the
proper multiple of 10, Thus, to divide 1840 by 25, we
obtain a multiplier of 4 by dividing 25 into 100. Multi-
piving 1840 by 4 we get 7360, and dividing this decimally
by 100 we obtain 73.60
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6375 <+ 73 6375
2125

850.0

Angther method of using aliquot parts is illustrated by
the example shown above. The problem iz to divide 6375
by 73. We note that 73 lacks one-third of itself of being
10. We therefore add one-third of itself to 6375 and divide
the regulting sum decimally by 10.

Divide by the foregoing methods:

1. 580 + 25 4, 875 + 250 7. 1527 = 150
2. 750 = 162 5. 640 = 125 8. 918+ 15
3. 450 <+ 12% 6. 435 = 333 9. 582 =+ T}

Exercise No. 382

Cubes of Numbers

The algebraic formuls for the cube of the sum of two
numbers, @ and b, is a® + 3a% + 3ab? + b%. This may be
expressed as the cube of the first plus three times the
square of the first multiplied by the second, plus three
times the first multiplied by the square of the second plus
the cube of the second.

By applying this formula 1t is not difficult to calculate
mentally the cubes of numbers of two places. Suppose,
for instance, that we want to find the cube of 26. We
mmediately annex the cube of 6 (216) to the cube of
2(8), obtaining 8216. (Always allow three places for the
cube of the second.) Multiplying 3 X 400 (square of 20)
X 6, we get 7200, which, added to 8216, makes 15416.
Multiplying 3 X 20 X 36 (square of 6) we obtain 2160,
which, added to 15418 gives 17576 as the cube of 26.

Cubes may be readily writter down from right to left
by using a different method.

26 6X6X6 =216 6
17576 (6X6X2xX3)+ 21 =237 7
BX2X2X3)+23=95 3

2X2X2)+9=17 17
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All the necessary writing is shown onp.144 at the lef.
The method of making the caleulation is anslyzed at the
right. The cube of 6 is 216, write 6 and carry 21. The
square of 6 (36) nxultiplied by 2 (72) multiplied by 3 (216)
plus 21 comes to 237, write 7 and carry 23. The product
of 6 times the square of 2 (24) multiplied by 3 (72) plus
23 comes to 95, write 5 and carry 9. The cube of 215 8,
which, added to 9, makes 17.

Before attempting the examples which follow the stu-
dent ought to make himself thoroughly familiar with the
cubes of the numbers from 1 to 9, so that he will not have
to slow up to make such computations in the course of
the example.

Find the cubes of the following numbers by both of the

foregoing methods.

114 4 46 7. 65 10, 84 13. 95
2, 27 6. 59 8. 71 11. 86 14, 97
3. 33 6. 62 9. 73 12. 88 16. 99

Exercise No. 383
Alpebraic Multiplication
Arithmetical products may be directly written down
from right to left by using the method of cross-multiplica-
tion employed in algebra. A certain pattern is followed in
multiplying each fizure by every other figure. The oper-
ations are best explained by illustration.

47 345
26 678
1222 234910

In the example at the left, 7 X 6 = 42, write 2 and
carry 4; 4 plus 4 X 6 (28) plus 2 X 7 comes to 42, write 2
and carry 4; 4 plus 4 X 2 is 12, write 12. (It is best to
start each part of the caleulation with the carried number,
which otherwise might not be easy to remerober.)

In the second example, multiply 5 X 8; then 4 X 8 and
7X5; then 3 X8, 6 X5 and 4 X 7; then 3 X 7T and
6 X 4; finally 8 X 6. Carry as may be necessary.
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Table IV
Primae and Composite Numbers
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Table IV (Continued)
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Table IV (Continued)
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Table IV (Continued)

=i 0 = ud L A2 O et W ED 5 = fan L v N ) S oo
R R e R g N R g R B o BRI g R 8EE ¥
XXX XE XX KK SR X R TR X5 XXX T 2 XXX KX XS
2369wh24.357.122123468111%%2513924711123652483271
u v T TR NI

-] = ™ £ =H ] t=anch
i 838 888 88 88 82 8% &ES
§285rasIBRAERENERRN HER,UNR RN LA, BEBATE TSR SRERTHER,
XXX XX R KA XX X st B x XXX XX XK XX KR XK KD DX K X AKX XD X2
23467891112521%3124&2356m117248139125234611271324SSIIWH
! TR ne AT AR

o — o3 = DD =G0 > fond
g 28 B 8 E3 8 8 &@s 2 88 &8 &
o =r] i O o = Lom =l
32238 IR BEgeR RNy IBRE 2, S92 N0t 078, FRARNEE,
XXX EX XXX ZREXHK KRR TR K X ot x X X e x X XXX XX XKD xxm
CLEA o O B G =3 00 £ O 13 b v vt B BT 80 w10 v vt G vl vl 00 10 Q2 =1 vt 0 o DO =4 b O 02 43 2451%32
! ) n L n | I 0n I i
=] & —eq o -t b~ — 0300
§ & 88 8§ 8§ & § 8 &  EER
= o b= I D Q0 = 00 20 h =] 83 | g b -

RESea®BRL Ry TaREa TR En s TRASTNE LR IR 0pe I3 TngaRANT A,
.xxxxxzssxxxoxxxX1xxxxgXXX47xxxmxxxxxxxxxwxxxxxmxx1 %
MM O = A 0~ NN O =t = Y 234538mmﬁ1mqlo2372241%5

I e ni I o I hKe ) ]
mm wmnmnay?nm

o0 n o =] fel L) 5 m
g5 &% 5 5 E 5&R] RS 8



152

THE ART OF CALCULATION

Table IV (Continued)
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ANSWERS

The references at the head of each section are to the
numbers of the exercises.

No. 1 30 70 89 53
86 %3 25 109
1 32 42 110 81 65
9. 30 g8 66 37 21
3. 29 26 22 93 7
4. 29 82 78 49 40
5. 20 38 34 105 96
6. 31 94 20 88 52
7. 31 50 53 24 108
8. 18 106 109 80 64
9. 37 62 65 36 48
10. 31 25 21 92 104
11, 25 81 77 20 60
12. 35 37 61 76 16
13, 34 93 17 32 72
14. 29 49 73 88 28
15. 26 105 29 44 84
16. 25 33 85 100 47
17. 30 89 41 56 103
33 45 a7 19 59
19, 27 101 60 75 15
20. 30 57 16 31 71
21, 33 13 72 87 55
22, 26 69 28 43 111
29, 28 32 84 99 67
24 27 88 27 23
100 s %
Ko. 3

No. 2 56 a5 21
40 1. 59 51 o4
12 96 9. 51 167 110
68 52 8. 58 63 66
24 108 4. 70 26 22
80 64 5. 62 82 78
38 20 6. 55 38 62
92 76 7. 57 94 18
48 29 8, 59 50 74
104 95 9. 53 106 30
&7 51 10, 51 34 86
23 107 11. 69 90 42
70 63 12, 58 46 98
35 47 13. 60 102 61
91 103 14. 65 58 17
19 59 16. 59 14 73
75 15 16. 61 70 20
31 71 17. 53 33 85

87 27 18. 53 80

43 83 45

90 48 101 No. &

55 102 No. 4 57
18 58 41 14

74 14 13 97

70
154 )
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LEUERTBBE
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No. 10
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No. 14
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32
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44
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75
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116
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ANSWERS

14. 656
16. 358
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10. 932

118
74

i1, 7
12. 34
13. 52
4. 11
16. 52

No. 20
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SeERRRE
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No. 22

1. 204
2. 234
3. 414
4. 358
6. 379
8. 381
7. 370
8, 347
9, 221
10. 374

No. 23

1. 521
3, 213
3. 233
4, 321
b. 331
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83 83 110 35. 118
46 39 66 91 74
102 85 122 47 30
58 51 78 103 86
114 107 59 70
70 63 118 115 126
54 119 74 71 82
110 82 3 34 as
66 38 86 90 94
122 o4 42 46 50
78 50 98 102 106
34 106 61 58 69
90 34 117 114 125
53 90 73 42 81
109 46 29 98 37
65 102 £5 54 93
121 58 69 110 79
77 114 125 66 a3
61 70 81 112 89
117 33 37 78 45
73 86 23 41 101
2% 45 49 97 57
85 101 105 53 113
41 57 68 109 76
97 113 124 65 32
60 41 80 121 883
116 a7 36 49 44
72 53 92 106 100
28 109 76 61
84 85 32 117
68 121 88 73
124 77 44 20 No. 31
80 46 100 85 .
26 96 56 48 1. 621
92 52 112 104 2. 585
43 108 75 60 8. 687
104 54 31 116 4. 647
67 120 86 72 §. 630
123 48 43 56 €. 605
79 104 49 112 7. 570
35 60 68 8. 671
91 116 124 9. 625
75 72 80 10. 624
31 28 No. 30 36
87 84 92
43 g 28 55
99 103 84 111 Ko. 32
55 59 40 67
111 115 06 123 1. 161
74 71 52 79 2, 292
30 55 108 63 37
86 111 64 119 4, 101
42 67 120 75 b. 171
93 123 83 31 6 64
79 39 87 7. 252
No. 29 35 95 43 8. 197
91 51 99 9, 623
27 64 167 62 10, 284



16. 195

19. 402

4. $1002.63
5. $904.32
6. $897.80
7. §1122.66
8. $1051.42

No. 36

1. 395
2. 287
S. 92
4, 295
6. 298
6. 195
7. 298
8. 399
9, 454

ANSWERS

10. 497

11 296

12, o4
18. 495
14, 294
16. 299
18. 198
17. 197
18. 397
19. 293
20. 692
21. 198
22. 204
23. 596
24, 99
25. 395

No. 36

1. 985
2. 987
3. 975
4. 1008
6. 953
8. 1011
T. 1042
8. 1032
9. 1095
10. 1m2

No. 37
1. 347

28. 38
24. 376
25. 129

No. 88

1. $42357.490
2. $57112.34
3. 35473819
4. 362369.15
B. $70463.35
8. $63801.69

14, $5.96
156, 31.56
18. $3.89
17. §2.68
18. $4.02
19. 33.49
20, §5.97

HNo. 40

(Same as
No. 18} -

No. 41

1. $95513.02
2. $102635.78
3. $98506.46
4. $117398.69
b. $95153.78
6. $99073.91

No. 42

(Same as
No. 39)

No. 43

1. § .93
2, $1.20
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No. 48
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No. 48

1. $3433640.07
2. $2509179.07
3. 33083667.60
4. $3251326.81
6. $3449206.55
6. $3353169.99

No. 40
1. 818.53
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No. 81

{Same as
No. 49)

No.

.
38
=1 =N

g
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252
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RERaTEREREEREELBREERRLEE

119
511
No. 54
1. $6537156.94
2, $6205852.28
3. $6328194.91
4. $5945296.77
No. 56

1. $19.76

12. §55.60
13. §97.15
14, $73.69
15. 361.63
16. $63.20

g

56

BuERERECEREcEREREERY.

&
[

176

264

T2

FeBe8BERE 0 3RREE

No. §7
(Sameas
No. 15)
No. 68
{Same as

No.55)

Ko. 59

1. 796
2. 652
3. 564

- 4. 814

&. 598




B%
=3

ANSWERS

No. 862

1. $11230083.55
2, $10797546.08
3. $8876665.99
4. 38230048.08

No. 63
1. $47.65

No. 6b
(Same ez No. 63)

No. 66

1. 1827
2. 1705
3. 1170
4, 1376
6. 2511
6. 2624
7. 3772
8. 1200
9. 1537
10. 1235
11. 1408
12, 1428
13. 1407
14, 1408

165

No. 88
(Sameas No. 17)

No. 69
{Same az No. 87)

Ko.T1

1. $276.69
2. $855.51
3. $682.90
4, $520.36
b. $773.79
8. $891.54
7. $326.93
8, $245.59
9. $371.92
10. g471.54
11. $386.88
12. $330.44
13. $878.62
14, $696.89
16. $770.20
16, $674.87

To. 72
{Same as No. 28)

No. 73

1, 755717535
2. 756410013
3. 824293224
4. 824985702
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13. 1886
14. 3618
1b. 5494
16. 3861
17. 3344
18. 8608
19. 1612
20. 2655

No. 76
{(Sameas No. 71)

No. 76
{Sameas No. 28)

HNo. 77
12

684

156

828

300

o72

444
1116
672

144
816
288
960

95
768
240
912

{Same az No.

No. 79

. $451.84
. $189.86
97

4, $352.59
6. $188.21
8, $145.71
7. $291.97
8, $664.63
9. $136.68
10, 336.14
11, $440.45
12, $221.48
13. $196.63
14, $146.23
15. $586.21
16. $568.49

No. 80
i 17081

Pbﬂl‘

84}

2, 13361
3. 25M3
4, 22632
5. 37893
6. 34323
7. 52843
8. 45201
9. 63302
10. 62693
11, 19602
12, 12312
13. 77922
14. 33033
16. 25662
18. 12831
17. 16086
18. 20274
18, 22263
20. 47583
21, 44896

No. 81
1. 123782280

2. 123895704
3. 135014592

11, $440.45



12, $221.48
13. $196.63
14, $146.23
16. $586.21
16. $568.49

No. 34

1. 19584
2. 23793
3. 28288
4. 24466
5. 17344
6. 21483
7. 24208
8, 21346
9. 25164
10. 12691
11. 17138
13. 21918
13, 30702
14, 36206
1B. 333535
16, 17199
17. 27846
18. 31003

19, 29120
20. 33948
21. 16238

No. 88

1. $85513.02
2. 3$102635.78
3. 398506.46
4, $117398.69
5. $95153.78
6. $99073.91

No. 89

170810
133610
255430
226320
378930
343230
526430
452010
9. 683020
10. 626930
11, 196020
12. 123120
18, 779220
14. 330330

o

bl bl ol o o

ANSWERS

15. 256620
18. 128310
17. 160860
18, 202740
19, 222630
20, 465830
21. 448860

No. 80

13
741

1001
429
1157
585
377
1105

Neo. 91
(Same as No. 48)

167

No. 83

1. 195840
2. 237930
3. 282880
4. 244660
5. 173440
8. 214830
T. 242080
8, 213460
9. 251640
10, 126910
11. 171380
12. 219180
13. 307020
14. 362060
16. 333550
16. 171990
17. 278460
18. 310030
19. 291200
20, 339480
21 162380

No. 94

1, 135025095
2. 135148821
3. 147377608
4. 147401334
5. 656616308
6. 208541386
7. 220015199
8. 1088369102
9. 301982119
10. 303151719
11. 269979836
12, 656740034
13. 233367857
14. 184383812
15. 257739453

No. 96
(Semeas No. 64)

No. 97
1. 11211

3. 40051
4. 57902
b. 77691
6. 92412
T. 20432
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8. 21311 9. 287 952 224
9. 35742 10. 410 336 1008
10. 52151 11. 257 1120 490
11, 71002 12, 404 112 1274
12. 91791 13. 231 896 658
13, 25521 14. 217 280 42
14, 48155 16, 311 1064 £26
15. 24442 16. 303 48 602
16, 49134 17. 254 1232 1336
17. 76146 18. 237 516 770
18, 44844 19. 308 98 154
19. 37296 20, 343 882 938
20. 97902 21. 350 266 322
21. 39693 22. 360 1050 1106
23. 308 434 588
No. 99 24, 271 1218 1372
256. 341 210 756
1. $11230083.55 004 140
g: ;&;9754&.08 378 924
ry m,;g_% No. 106 1162 7&
1330 363
1. 116081 714 252
No. 101 2. 142272 196 1036
3. 165481 980
1. 36156 4, 107512 364 1204
2. 59290 5. 132181 1148 686
3. 30618 6, 159372 532 70
4. 22869 7. 156096 1316 854
5. 36656 8. 191522 308 238
6, 52624 9. 181692 1042 1022
7. 71018 10. 217894 476
8. 93555 11. 110564 1260 .
9. 97856 12. 110940 644 Fo. 107
10. 103972 18. 121598 28
11, 108988 14. 120273 812 {(Sameas No. 17)
13. 84058 15. 134316 2
18. 103474 16. 120990 1078
14, 103530 17. 113970 462 No. 109
15. 79165 18. 145262 1248
16. 57318 19. 122811 630 1. 136004
17, 85778 20. 139835 406 2. 229024
1B. 77744 21. 14428¢ 1190 3. 268746
19. 91086 574 4, 123064
20, 35547 1358 B, 160446
21. 80650 742 6. 236496
No. 106 126 7. 105853
a10 8. 223096
No. 108 14 392 9, 368063
798 1176 10. 145673
1. 365 182 550 11, 187146
2. 288 566 1344 12, 305283
3. 371 350 728 13, 355096
4. 438 1134 504 14. 291014
B. 257 518 1288 16. 348928
6. 327 1302 672 18. 145728
7. 208 784 56 17. 336414

8. 270 168 840 18. 365324



430265
247275
575276

No. 110

146267910
146401938
159540624
159674652
711289224
225905508
239309622
1178991756
327137382
339225182
292455608

711423252
252799146
. 199628136
279200034

Ne. 111
(Same as No. 28)

No. 113

184232
2. 227238
301464
377910
5. 456576
497502
7. 658752
172104
243320
279396
354252
427652
484432
538078
671944
175392
173514
257237
341968
20. 429525
519362

No. 115
(Same as No. 34)

ANSWERS

No, 118
(Same az No. 38)

No. 119
15

1290
735
75
915
255
1095

Ro. 120
(Semeas No. 41)
No. 122
{(Sameas No. 48}

169

No. 128

1. 157510725
2. 157655055
3. 171803640
4. 171947970
5. 765062140
6. 243269630

7. 257704045
8. 1269714410
9. 352282645
10. 365300645
11, 314939380
12. 766106470
13. 272230435
14. 214972460
15. 300660615

No. 134
{(Sameas No.64)

No. 126
{Sameas No. 62)

No. 128
{(Same as No. 35)
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1168

No. 132

1. 163753540
2. 168008172
3. 184066656
4. 184221288
b. 820835056
6. 260633752
7. 276098468
8. 1360237064
9. 377427908
10. 381375108
11, 337419152
13. 820789688
13. 291661724
14. 230316784
16. 322121196

No. 140

1241

No. 141

1. 179096355
2. 180161289
3, 196329672
4, 196494606
5. 875307972
6. 277997874
7. 294402891
8. 1450859718
9. 402573171
10, 417449571
11. 359898924
12, 875472906
18, 511093013
14, 245661108
16. 343581777

No. 148



ANSWERS

No. 149

1 191239170
2. 191414408
3. 208592688
4. 208767924
§. 920980208
8. 295381996
7. 312887314
8. 1541482372
9. 427718434
10, 443524034
11, 382378696
13. 930156124
13. 330524302
14, 261005432
15. 365042358

No. 158

19
1083

171

5. 984653804
8. 312726118
7. 331281737
8. 1632105026
9. 452863697

10, 469598497

11, 4048584468
12. 084839342

13. 349855591
14. 278349756
16. 386502939
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No. 185

No. 166

1. 213724800
2. 213520640
3. 233118720
4. 233314560
&. 1030326720
6. 330090240

13. 369386880

14, 291694080

15, 407963520
No. 172

21
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1785

No. 173

1, 224967615
2. 225173757
3. 245381736
4. 245587878
5. 1093999636
6. 347454362
7. 368070583



8. 1813350334
9. 503134223
10, 521747423

11. 449818012

12, 1094205778
13. 388818169

14, 307038404

15. 4294241011

No. 179

1254

2112

No. 180
1. 226210436

173
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1776

11. 517257328
12. 12582565432
13. 447112036
14. 353071376
16. 493805844

Ro. 200
25

1775
675
2075
975
2375
1275

350
1750



No. 201

1. 269938875
2, 270186225
. 294433800
4, 294681130
5. 1312691300
6. 416910850
7. 441648275
8. 2175840850
9. 603735275
10. 626045275
11. 539737100
12. 1312038650
13. 466543325
14. 368415700
16. 515266425

No. 204

(Annez Gto
Answers to

No. £8)
No. 208
(Annex Olo
Answers fo
No. 48)
No. 212
{Annez O to
Answers to
No, §7)
No. 216
{Annex O lo

Answers lo
No. 50)

ANSWERS

No. 219

No. 228
{Annexr O to
Answers to

No. 80}

No. 229

No. 282
{Annex O fo
Anstoers to

No. 61}

No. 238

1. 393

2. 726

3. 10569
4. 1392
B. 1713
6. 1896
7. 2229
8. 2562
9. 2883
10. 516

11. 699

132. 1032
18. 1353
14, 1686
15. 2019
16, 2202
17. 2523
18. 2856
19. 489

20, 822

No. 236

{Annex 0 o
Angwers to

No. 77)

No. 237

1. 564
2, 1008
3. 1452
4. 1896

No. 239

{Annex 0o
Answers to
Ne. 30)

20, 1460
No. 242

{(Annex O lo
Answers fo
No. 106)

No. 243

1, 846
2. 1512
3. 2178
4., 2844
§. 3510
6. 4176
7. 4482
8. 5106
9, 5772
10. 1038
11, 1704
12. 2370
13, 2676
14. 3342
15. 3966
16. 4632
17. 5298
18. 5964
19. 870
20. 1536

No. 244

(Annez 0 lo
Ansgwers lo
No. 119)
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No. 245

1. 917

4. 1604
3. 2471
4, 3245
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9. 953
10, 161
11. 222
12, 333
13. 441
14, 552
16. 663
18, 721
17. 832
18, 943
18. 151
20, 262

LIRS 2
B

PO®mMasmpRE

[

No, 254
{Annexr 0 Lo
No. 148)
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No. 257
(Annex 0 lo

Answers to
No. 166)

No. 258

ANSWERS

Ko. 260

{Annex O to
Answers to
No. 165)

.
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No. 264

(Annex Olo
Answers to
No. 178)

No. 265

b. 585
€. 606
7. 47
8. 851
9. 962
10. 173
11, 284
13. 395
13. 446
14. 557

177

i6. 661
16. 772
17. 883

19. 145
20. 256
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14. 506
1b. 637
18. 748
17. 851
18. 962
19, 173
20, 284

No. 272
{Annex 0 to

Answers to
No. 186)

No. 273

12. 393
13. 444
14. 556
15. 666
18, 777
17. 888
18, 999
19. 741
20. 652

Ho. 276

(Annex 0 fo
Answers {o
No., 193)

SoPABapLpPE
g

B b e g

[y

No. 278

1. 152
2. 263
3. 374
4, 485
6. 596
6. 647
7. 758

8. 889
8, 973
10. 184
11. 295
12, 346
13. 437
14. 568
15. 679
16, 784
17. 895

046

19. 157
20, 268

No. 280

{Annez O lo
Answers fo

No. 200)

2

0. 281

Ll of

@A
oivanlegnamin Lo lates

[y
ow

7. 2r312
8. 2ri(2
9. 2x208
10. 2r117
11, 3rl13
12. 3r50
18, 3rl05
14, 3rls2
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5r130
hrl48
5r144
5r119

No. 288

1470
1872

2736

. 3198

3772
1344

ANSWERS
8, 1806 3.1
9. 1820 4,1
10. 2232 5. 1»,
11, 2664 8.
12, 3116 7. 11"
13, 3588 8 1%
14, 1312 9 7
15, 1764 10, 2,
16. 2236
17. 2108
18, 2520 To. 202
19, 2952
20. 3404 1. 1892
3, 2385
3. 2808
4. 3431
No. 289 8. 30984
8. 4557
1. 7. 1683
2, 8. 2236
s, 9, 2332
4. 4% 10. 2835
5. 11. 3358
8. 12. 3901
7. 13. 4484
8 % 14. 1617
9 i 16. 2103
10, 16. 2756
i 50
No. 290 19, 3818
20. 4371
1. 2137
5 s

. No. 293
& 2185
5. 2r30 b I 3
6. 3r46 2§

7. 3ri02 8
8. 3r170 4 3
9, 3r280 5. &
10, 3r402 6 &
11, 4r192 T %

. 8.
a0 | 0 g
16, 4272 10. 4
1%, Srota
18. 5r564 No. 284
19. 51632 1, 3r51
20. 5197 2. 3r69

i S

No. 291 6. 3r54

6, 4r226

1. & 7. 4r85
. 8. 4864

8.
10,
11,

179

4r119
41208
5rid6
5r321

5ri08

. Gri2s

§r200
gritl

20. 6310
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3. 4160
4, 4875
B. 5610

7. 2380
8. 3105

No. 308

1 1%
2. 133
S. #
4 4

Soppsmpwpr
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No. 808
1. 6r708
2. 6r95
4, 6r38

8 7rls
7. 7rll8
8 211
9. 7r346
10. 71252
11, 8128
12, 839
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16. 4560
16. 5568
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18, 6942
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182

HNo. 336
0. 336
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ANSWERS

13. .
14, 0416§

1.
2.

No. 346
7473

19, 29167

7. $081088
8. 89603
9. 31007010
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7. 70965
8. 82268
9. 85272
10. 15219

No. 364

1. $525
2. 3756
8. 3331
4. $310
b. 35400
8. $300
7. $13000
8. §14700
9. 37200
10. $1600
11. 3630
12. $12600
13. $1200
14. $1200
15. $1200

No. 366

1. 14440
2. 25248
3. 36278
4. 47530
6. 59004
6. 61465
7. 72768
8. 84203
9. 953564
10, 19206

No. 357
1. 11211

No. 3568

1. $247715.70
2. $243510
8. $60226335

4. $1087638.75

6. $5200451.52
6. $131602.24
1. $40102686,72
8. $8710669

No. 369
% 49134
3. 76146
4, 104632
5. 136004
6. 156906
7. 101522
8. 220024

9. 268746
10. 47012

No. 361

1. 39693
. 78746
3. 114019
4. 154512

10, 67596

No. 362

L 138138
2. 115596
3. 74556
4, 186960
6. 89301
6, 235872
7. 119782
8, 73248
9, 193256

No. 363

1. 56064

2. 104328
8. 153912
4. 205716
5. 259740
8. 291014
7. 348928
8. 409062
9. 471416
10, 91390

SPGB PRH

10.

gt

PRSP w

1‘
2.

No. 364
210
342
255
240
195

247
272

224
361

No. 366

:

134930
195825
2568940
324275
364080
429965
501400
576055
115430

No. 366

$56406
$709018
$5663152
$410091.55
$453952.95
$36033.25
$530895.75
$1043606.30

No. 367

85446
155232

8, 227238

4.
&,
B.
7.
8.
9.
10.

1.

301464
377910
456576
497502
575276
§59932
120408

No. 368
$139510.50

2. $147804.75
3. $158233.30
4. $131011.65

10, 121144

No. 370

1. 5476
2. 8649
3. 6724
4. 4096
5. 1444

1236544
1471369
13, 1726596
14. 2298256
16, 2954961

No. 371

1. 113928
2. 206136
3. 300564
4, 397212
5. 496080
6. 597168
7. 648396
8. 753324
9, 860472
10. 153558

No. 372
1. 7616



12561
15824

40716
42749
421056

198989

LEREmb PR

10. 183816

No. 34

No. 376

1. 2025
2. 3025

3. 4225
4, 5625
B. 7225

8.

7. 13225

8. 18225

9. 24025

10. 30625

11, 38025

12. 99225

13, 112225
14, 126025
16. 140625

No. 376

1, 621
2. 2009
3. 1224
4. 11021
§. 13216
6. 24024
7. 30616
8. 27209
9. 38016

No. 377

1. 275625
2, 390625
3. 680625
4. 1050625
B. 1500625
6. 1755625
7. 2640625
8. 2975625

No. 380

185

b. 2552

7. 1422
8. 2100
9. 3363



