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PREFA CE .

THE author
’
8 first work on arithmetic was published over thirtv vears

ago . The aim of this work was to unfold the science of numbers with

logical simplicity, and to base the art ofcomputation upon an intelligent

conception of principles. That the method of treating the subject was
correct is attested by the widespread popularity of his works and the

influence they have had in shaping correct systems of arithmetical
instruction.

The fundamental spirit of the method of treatment was that of

analysis. This simple principle, running like a go lden thread through

the entire treatise, simplified arithmetical conceptions and operations,

and bound the subject together into a beautt and symmetrical unity .

It gave the pupil a power of thought and comprehension which enabled

him to trace his way through the most complex combinations, and to

hold the entire subject clearly in hi s mental grasp. The union with

this analysis of the spirit of induction in deriving generalizations from

analytical processes placed in the hands of the student the keys of

power and mastery in the science. 80 potent are these two processes

that there arises the maxim— A nalysis and induction are the golden keys

While the principles ofarithmetic remain unchanged, new inventions

and new modes of life introduce new objects to wh ich numbers are

applied. The standards of the requirements of instruction vary also

with the introduction of new branches of study into the elementary
schools. Text - books on arithmetic must therefore be revised every few

years to keep pace with these changes and requirements. To meet

thes e demands the present book has been written. In its preparation

the aim has been to retain all those methods of teaching the science

t hat gave popularity to the author’
s former works, and to present such

new applications of these methods as may represent the latest forms and

requirements of society and business. Especial care has been taken to

embody in it the best ideas of modern education, and thus adapt the

work to the needs of the modem school- room.
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The two leading objects, therefore, in the preparation of the work

are—first, that it should be scientific, and second, that it should be prac

tical. Its scientific character consists in its analyt ical treatment ; its

simple and concise definitions ; its clear, brief, and logical solutions and

explanations ; and its philosophical arrangements and classifications.

It thus stands opposed to the modern tendency to give pupils a discon

useted and fragmentary idea of branches ofstudy, which deprives them

of the power that comes from a logical and comprehensive grasp of a

subject. The motto of the work has been that the more scientific the

treatment the greate r its simplicity .

The practical character of the work will be seen bv
‘

an examination

of its problems. The applications of the science are not the thought

of the author as to what business may be, but they repres ent the actual

business of the day . The solutions in an arithmetic should be, so far as

possible, not mere ly school- roommethods, but the actual methods of the

counting
- room and business- othee. To carrv out this idea the author has

taken special pains to represent the business of real life. Many of

the problems and processes are derived from actual business transac

tions. The Bills and A ccounts came out of the stores ; the examples

in Percentage, Taxes, Banking, Exchange, etc. represent the real busi

ness of the day and the effort has been made to give a spirit ofreality
to even those parts of the subject which treat mainly of the principles

of numbers.

Many of the solutions and explanations are the product of the

author
’
s earlier

'

years as a teacher. His purpose was to give to arith

metical reasoning some of that finish and elegance that belonged to

geometry . Many of these so lutions were tested with his pupils several

y ears before they were published, so that they are largely the outgrowth

of the school- room. Based upon a careful study of the human mind,
they are believed to represent the natural processes of themind in clear

and logical thinking upon arithmetical subjects. The aim has been that

they shall be simple and direct in though t, so that they may be readily

understo od by the pupil, and y et so concise and logical that they seem

tomeet the requirements of a finished demonstration .

Taught to reason in this way , pupils become independent of rules or

can derive them for themselves. Wh ile rules are presented in the

work, they are not designed to be committed or blindlv followed. They

are merely concise expressions of the methods of Operation which may
aid the pupils in stating their own processes . They are not given to

suggest methods of operat ion, but merely as concise statements of these
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operations. In teaching, pupils should be required to see the reason

for the different processes, and then to derive their own methods. The

rules here given are thus designed as a guide in describing operations,

and may sometimes aid
‘

the student in remembering them.

The arrangement of the work is believed to be both scientific and

practical, being in accordance with the principles ofscience and adapted

to the natural mental growth and development of the pupil. The

motto has been from the easy to the difi cult, from the simple to the

complex, from the known to the unknown. Care has been taken to

present the simpler andmore practical subjects first, and not to antici

pate any principles or processes before the pupil is prepared for them.

The proper gradation of the exercises has been kept continually in

view. N 0 problem has been inserted, however interesting in its nature,
for which it was not thought the pupil had been previously prepared.

In the unfolding of subjects each problem was viewed as a stepping

stone to those which followed it, and thus problems which might seem

difficult in themselves become easy by virtue of the pupil
’
s previous

preparation for them. The proper grading of the path of the science

of numbers, with here and there a flower of interest planted along its

border, has been a prominent object in the mind of the author.

In the scope and extent of the work judgment has been exercised to

present the average requirements of elementary schools. Several sub

jeeta heretofore pra ented in arithmetic have been omitted, while others

have been given at the close of the work under the head of a Supple

ment. The work is regarded as presenting a complete course for

elementary schools without the Supplement ; but teachers who desire a

fuller coursewill find several topics in the Supplement which are usual ly

found in text -books of this grade. The work is thus adapted to meet

the demands of all grades of elementary schools.

With a grateful sense of the appreciation extended to my previous

works on arithmetic, I ofl
'

er the present treatise on the science to teachers

and others having charge of the education of youth, with the sincere

hope that it may be found a valuable aid in imparting a knowledge of

the science of numbers and in developing the thought
-

powers of the

youth of the country.

EDWARD BROOKS.

PHILADELPHIA , May 10, 1895.
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THE

N ORM A L

A N DA RD A RITHMET

SEC TIO N I .

ARITHMETICA L LANGUAGE.

1 . A rithmet ic is the science of numbers and the art of

computingwith them.

2 . A Unit is a Single thing or one. A thing is a concrete

unit one is an abstract unit.

3 . A N umber is a unit or a collection ofunits. N umbers

are concrete and abstract.

4 . A Concrete N umber is one in which the kind Of unit

is named ; as, two yards, five books.

5 . A n A bstract N umber is one inwhich the kind Ofunit

is not named ; as , two,four, etc.

6 . Similar N umbers are those in which the units are

alike ; as
, two boys and four boys.

7. Dissimilar N umbers are those in which the units are

unlike two boys and four books.

8 . A rithmetical Language is the method of expressing
numbers.

9 . A rithmetical Language is of two kinds, Oral and

Written . The former is called N umeration and the latter

is called N otation.
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17. After a thousand, the two groups coming between those

having a distinct name are numbered by tens and hundreds,

as ten thousand and hundred thousand.

1 . Th e above sh ows the p rincip le by wh ich the numbers were named .

Th e names we use come from the Saxon or Go th ic language .

2. Eleven is from the Saxon endlefen, or Go th ic ainlif (ain, one, and lif.
ten) ; twelve is from the Saxon twelif, or Go th ic toalif (tea , two, and lif, ten).
3. M onty is from the Saxon twentig (twegen, two, and tig, a ten) ; thirty

is from th e Saxon thritig (thri, three, and tig, a ten), e tc.

4. Hundred is a primit ive word ; thousand is from th e Saxon thusend, or

Go th ic thusnndi (thus, ten , and hand, hundred) ; million, billion, e tc. are

from the Lat in .

N OTA TION .

18 . N otat ion is the method of writing numbers. N um

bers may be written in three ways :

l st . By words, or common language .

2d . Byfigures, called the A rabic hIethod.

3d. By letters, called the Roman Method.

The method by words is that of ordinary written language, and needs

no explanat ion.

A RA BIC N OTA TION .

19 . The A rabic Sy stem of N otation is the method of

expressiog numbers by characters called figures.

20. In this system numbers are expressed according to

the following principle

'We employ different characters to represent the first nine
numbers

,
and then use these characters to number the groups,

the group numbered being indicated by the position of the

21 . Figures — Figures are characters used in expressing
numbers. There are ten figures used, as follows

FIGURE . 1, 2
,

3
,
4
,

5
,
6
, 7 8

, 9, O
N AM. naugh t ,

A N D VA LUES.

one , two , three , four, five , six. seven . eigh t , nine , ciph er, or zero .
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UN ITS Units of the 1st order.

TEN S Unitsof the 2d order.

HUN DREDS Units of the 8d order.

THOUSA N DS Units of the 4th order.

TEN - THOUSA N DS Units of the 5ih order.

31 . The table which has been given enables us to read a

numerical expression consisting of twenty
- one figures ; the

periods which follow them in order are as follows

Sextillions , Sep tillions , Octillions , N onillions , Deeillions, Undecil

lions , Duodecillions , Tertio - decillions . Quarto- decillions , Quinto
decillions , Serto - dem

'

llions . Sep to
- deci llions , Octo - decillions

,
N ano

decillions , Vigillions . With these
,
and those already given, we

can write and read a numerical expression consisting of sixty
six places .

1. Th e first nine of the A rabic characters are called digits, from the

Latin word digit us, a finger. owing to the fact that the ancients reck oned
by count ing th e fingers. They are also called significant figures, because

t hey alway s indicate a definite number of un its . The character 0, called

zero. c ipher, or naught, always indicates an absence of un its .

2. The A rabic N o tat ion is named from th e A rabs, who introduced it
in to Europe by their conquest of Spain during th e eleventh cen tury .

The A rabs obtained it from the Hindoos, by whom it was probably in

vented more t han 2000 y ears ago .

3. There are three th eories for the origin of the A rabic characters, for

wh ich see Brooke
’

s Philosophy of A rithmetic.

THE DECIMA L SCA LE.

32 . It is seen that ten units ofa lower ordermake one unit

of the next higher order ; hence the system
‘
of no tation is

called the Decimal System, from the Latin,
decent

, ten .

33 . In expressingnumbers the value ofa figure is increased

tenfold for every place it is moved from right to l eft, and is de
creased tenfold for every place it is moved from left to right.

34 . Since the value of terms decreases from left to right

at a tenfold rate , if we fix the place of units by a point

we may extend the decimal scale to the right of units .

35 . The first place on the right of the point will be one

tenth ofunits , or tenths ; the second place, one
- tenth of tenths,

or hundredths the third place, thousandths, ctc.
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20 ADDITION .

SE CTION II

FUNDA MENTAL OPERATIONS .

A DDITION .

4 2 . A ddit ion is the process of finding the sum of two or

more numbers.

4 3 . The Sum of several numbers is a number which con

tains as many units as the numbers added.

4 4 . The Sign of A ddit ion is and is read p lus. It

denotes that the numbers between which it is placed are to

be added.

4 5 . The Sign of Equalit y is and is read equals.

Thus, 4 + 6 is read 10 equals 4 p lus 6.

N OTE .
—The symbol was introduced by Stifelius, a German math

emat ician, in a work published in 1544.

PRIN C IP LES .

1. The numbers addedmust be similar.

2. The sum is a number similar to the numbers added.

0 CA SE I.

4 6 . To add when the sum of no column exceeds

1. What is the sum of 21, 43, and 34 ?

SOLUTION .
—We write the numbers so that figures of OPERA TION .

the same order stand in the same column, draw a line 21

beneath , and begin at the right to add. 4 units and 3 43

units are 7 units, and 1 unit are 8 units, which we write 34

under the column ofunits ; 3 tens and4 tens are 7 tens, 98
and 2 tens are 9 tens, which we write under the column

of tens. Hence the sum of 21, 43, and 34 is 98.

N OTE —In pract ice we say 2 and 3 are 5 and 4 are 9, or merely name
the results, as 2, 5, 9.



A DDITION . 21

(2)
437

321

758

(7)

What is the sum
12. Of and A ns .

13. Of and A ns.

14. Of 6321312, 1004132, and 2560254 ? A ns. 9885698.

15. William takes 5023steps in going to school and Samuel

takes 1852 steps ; how many do both take ? A ns. 6875.

16. Lizzie’

s book contains 5136 words and Sallie
’

s book

4721 words ; how many words in both books ? A ns. 9857.

17. A rides 4316 miles in a year andwalks 351miles ; how

far does he travel in a year? A ns. 4667 miles.

18. Henry paid for a book , for a tennis racket,

and 62 cents for a ball ; what was the cost ofall ? A ns .

19. A farmer
’

s house cost $4610, his barn cost $1270, and

his hen- house cost $115 ; what was the cost of all these

buildings ? A ns. $5995.

20. Mr. Smith gave his son John his son James
and his daughter Emma how many dollars

did he give all ? A ns.

21. Flossie
’

s pulse beats 183516 times in a day and her

mother’

s pulse beats 114382 times ; how many beats do both

make in a day ? A ns. 297898.

22. Thomas bought a geometry for a history for

and an algebra for howmuch did he pay for all ?

A ns.
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7. A grocer paid $628 for sweet potatoes, $235 for white

potatoes, and $437 for turnips ; how much did he receive if

he sold them all at a gain of $115 ? A ns. $1415.

8. A lady bought calico for a dress for a parasol for

a necktie for a pair ofboots for and a pair

Of gloves for what was her bill ? A ns.

9 . A speculator paid $4725 for each Of three city lots ;

what will he receive if he sells them at a gain of $1367 on

the investment ? A ns . 815542.

10. If the school session closes on the 29th of June and

opens again on the l0th of September, how many days vaca

tion will there be ? A ns. 72.

11. Mr. Johnson pays his book-keeper $1250a year, three

salesmen $800 each, a porter $520, and a boy $250; what

amount of salaries does he pay ? A ns. $4420.

12. HOW many times does the hammer of a clock strike

from 2 O
’

clock A . M. to 2O
’

clock P. M .? From 2 P. M. Monday

to 2 P . M. Tuesday ? A ns. 156.

13. Mr. Wilson paid $250 for a horse, $125 for a sleigh ,

$75 for harness and bells, and for a fur robe ; what

was the cost of the outfit ? A ns.

14. A man gave his son $5600, his daughter $575 more

than his son, and his wife $850more than his daughter ; how

much did he give to them all ? A ns. 818800.

15. A gent leman left by will 85345 to each Of his two sons,

$4575 to each Of three daughters, and to his widow as much

as the share Of a son and a daughter ; what was his entire

fortune ? A ns . 834335.

16. A builder bought a lot for $650, built upon it a house

costing$5465, and abarn and carriage- house costing
he paid for fencing and for grading ; for what

must he sell the property to gain $640? A ns .
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43. From forty- four thousand take four thousand and forty
four. A ns. 39956.

44 From one hundred million and one take three million

and SIX. A ns. 96999995.

45. From 7 billion, 7 million, 7 thousand, and 7 take 90

million
, 90 thousand, and 9. A ns. 6916916998.

ORA L EXERC IS ES .

1. A nna bough t 20 pears and gave Kate 8 Of them ; how many
did A nna then have ?

SOLUT ION .
—If A nna bough t 20 pears and gave Kate 8 of them, A nna

then had the difference between 20pears and 8 pears, wh ich is 12 pears.

2. In a school numbering 30 pupils, 9 are absent ; how many

pupils are present ?

3. James found 27 eggs in the barn and broke 6 Of them ; how

many remained unbroken ?

4. How many are 19 minus 8 ? 17 minus 9 ? 23 minus 7? 25

minus 6 27minus 9 ? 33minus 4 ?

5. HOWmany are 34minus 5 41minus 4 50minus 5 48minus

7 75 minus 9 ? 100minus 8 ? 123minus 6 ?

6. Required the value Of 115 minus 7 ; 120 minus 9 ; 125 minus

6 ; 140minus 4 ; 132minus 6 ; 150minus 8 ; 160minus 10.

7. Eliza, having 15 cents, spent 10 cents , after which her mother

gave her
'20 cents ; how much had she then ?

8. George had $12 in the savings bank ; he earned $15, ofwh ich

he spent $7, putting the remainder in bank ; what amount had be

deposited ?

9 . A merchant paid $75 for goods and $7 for transportation ; for

what must he sell them to gain $15

10. Subtract 25 from 54 .

SOLUTION .
— 20 from 54 leaves 34, and 5 from 34 leaves 29 .

11. Subtrac t 25 from 41 ; 36 from 54 ; 39 from 61 ; 34 from 65 ;
45 from 72 ; 49 from 75 ; 55 from 82 ; 57 from 85.

12. Subtract 121 from 144 ; 145 from 257 ; 155 from 289 ; 207

from 367 ; 309 from 463 ; 337 from 475.
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8. A and B together have $7795 ; how much money has A

if B has $3475 ? A ns. $4320.

9 . GeorgeWashington was born in 1732 and died in 1799

what was his age when he died ? A ns. 67 years.

10. A ndrew Jackson was
,

born in 1767 and died in 1845 ;

how Old was be when he died ? A ns . 78 years.

11. How many years from the birth Of Milton in 1608 to
J

the birth OfWalter Scott in 1771 ? A ns. 163 years.

12. How many years from the battle Of Lexington in 1775
to the firing on Fort Sumter in 1861 A ns. 86 years .

13. Socrates was born 468 B . c.
, and died when he was

70years old ; in what year did he die ? A ns. 398 B . 0.

14. How many years from the birth Of Wash ington in

1732 to the birth of Lincoln in 1809 ? A ns . 77 years.

15. How many years from the birth ofWm. Penn in 1644

to the birth OfBenjamin Franklin in 1706 ? A ns. 62 years.

16. Howmany years from the discovery OfA merica in 1492

to the founding Of Jamestown in 1607 ? A ns. 115 years.

17. Watches were invented at N uremberg in 1477 how

many years from that t ime to 1893 ? A ns. 416 years.

18. Printing is supposed to have been invented in 1441 ;

how long has the invention been in use ?

19 . Lanterns were invented by King A lfred in 890 ; how

many years has the invention been in use ?

20. The circulation of the blood was discovered by Harvey
in 1619 ; how many years since that time ?

21 . Spectacles were invented in 1299 how longwas it before

the invention Of the telescope in 1610? A ns. 311 years.

22. The first steamsh ip crossed the ocean in 1819 ; how

many years is it since that time ?

23. The first line Of telegraph was established in the United

States in 1844 ; how long has the invention been in use ?
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24. A produce
- dealer had in bank $5021, and checked out

$1250 on one day and $1297 on the next day ; how much

remained then in bank ? A ns . $2474.

25. Mr. Johnson bought a house for $7515, and paid for it
in yearly installments Of how many years did it

require to pay for the house ? A ns . 6 years.

WRIT T E N EXERC IS ES

IN A DDITION A N D SUBTRA CTION .

1. A merchant gave his note for $5000. He paid at one

time $2475, and at another $1225 ; how much remained to be

paid ? A ns. $1300.

2. A man having $7500 in bank gave two checks, one for

$2427 and one for $2487 how much had he remaining in

the bank when these checks were cashed ? A ns. $2586.

3. A n estate worth 645000has two mortgages upon it , one

for $17000, and the other for $9000; what is the estate worth

above the incumbrances ? A ns. $19000.

4. A farmer raised 725 bushels of potatoes, of which he

sold 215 bushels to B , 310 bushels to C, and 117 bushels to

D ; how many bushels did he retain ? A ns. 83.

5. Mr.Watson
’

s gross profits last y earwere $8000; he paid

for rent $1050, insurance $175, salaries $2500, and incidental

expenses $375 ; what was his net profit ? A ns . $3900.

6. A Western railroad owning a tract Of land Of5760acres

sold at one time 1250acres ; at ano ther time, 2365 acres at

ano ther time, 720 acres ; how much Of the tract then re

mained ? A ns. 1425 acres.

7. A clerk receives $1000a year ; he pays $175 a yem' for

house- rent , his butcher
’

s bill is and grocer
’

s bill

and he spends for clothes, etc. $325 ; what does he

save in the year ? A ns.

8. I received for goods a check on the First N ational Bank

for on presenting it at the bank I made a deposit
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of 310350; what balance did the bank pay me on the

check ? A ns.

9 . A n estate Of $20000was divided as follows : the cost Of

settling the estate was $1076 ; the widow received $9462 ;

the younger son $2419 ; the daughter $3631 the elder son the

remainder ; what was the share Of the latter ? A ns. $3412.

10. In five granaries there are 8796 bushels of corn ; in

the first there are 1865 bushels in the second, 1279 bushels ;

in the third, 1644 bushels ; in the fourth, 1949 bushels ; how

many bushels are contained in the fifth ? A ns. 2059.

11. Mr. Harris bought two houses, paying for one $5775

and for the other $7050. A ftermaking alterations costing

$1175, and paying taxes amounting to he sold them

both for $15000. How much did he gain ? A ns .

12. I bought in a fancy store the day before Christmas a

writing
-desk for a glove

- box for a handkerchief

box for a case of scissors for and a gentleman
’

s

dressing
- case for what change should I receive out of

a twenty
-dollar bill ? A ns.

13. A farmer took to the store 3 dozen eggs, 15

pounds Of butter, $6 ; 3 barrels Of apples , $7 ; he bought 25

pounds crushed sugar, 4 gallons molasses, 10

yards gray flannel, and 1 piece Utica sheeting,

how much cash must he pay ? A ns.

14. I had in bank on Monday morning, A pril 4, $9225 ; I

checked out Monday afternoon $625 ; Tuesday I deposited

$1200; Wednesday I deposited $450; Thursday I checked

out Friday I again checked out Saturday
I deposited $640; what is the amount in bank Monday morn

ing, A pril 11 ? A ns.



IN TRODUCT ION To MULTIPLICA TION . 37

IN TRODUCTION TO MULTIPLICA TION .

ORA L EXERC IS ES .

1. How many blocks are there in 2 piles, each pile containing 3

blocks ?

SOLUTION .
—If in 1 pile th ere are 3 block s, in 2 piles there are 2 times

3 blocks , or 6 blocks.

2. How many apples are there in 3 groups, each containing 4

apples ? How many are three 4
’
s ? three 2

’
s ? two 4

’

s ? etc.

3. Repeat the table of 2 times ; of 3 times ; of 4 times ; of 5

times ; of 6 times ; Of 7 times ; Of 8 times, etc.

4. If a melon costs 12 cents
,
what will 6 melons cost at the same

rate ?

SOLUTION .
—If 1 melon costs 12 cents, 6 melons w ill cost 6 t imes 12

cents, or 72 cen ts.

5. What will 8 chairs cost at the rate Of 6 dollars each ?

6. What will 7 spelling- books cost at 20cents apiece

7. My Orchard has 10rows Of trees and 12 trees in a row ; how

many trees in the orchard ?

8. A jeweller sold 15 gold rings at 4 dollars apiece ; how much

did he receive for them?

9 . Joseph has 25 dollars, and James has 6 times as much ; how

many dollars has James ?

10. Mary bought 12 yards Of sate en at 15 cents a yard ; what

was the cost Of the sateen ?

11. Ernest earned 15 dollars a week, and paid 8 dollars a week

for board ; how much could he save in 9 weeks ?

12. If 6 men mow a field of grass in 18 days, how longwill it

take one man to mow it ?

13. Henry sold 19 quarts Of chestnuts to a merchant at 8 cents a

quart ; what did he receive for his chestnuts ?

14. How many are 4 times 5
, plus 3? 5 times 7, plus 6 ? 6 times

8, plus 7? 7 times 9, plus 8 8 times 7, plus 10? 10 times 11, plus 12 ?

15. What is the process of taking one number as many times as

there are units in another called A ns . Multip lication.

16. What is the result inmultiplyingcalled? A ns . The Product.
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MULTIPLICA TION .

5 5 . Multiplication is the proces s of finding the product

of two numbers.

5 6 . The Product Of two numbers is the result Of taking

one number as many times as there are units in the other.

5 7. The Multiplicand is the number to be multiplied.

5 8 . The Multiplier is the number by which we multiply.

5 9 . The Sign of Mu ltiplication is X and is read mul

tiplied by, or times. When placed between two numbers it

denotes that one is to be multiplied by the other.

The symbol x was introduced by Wm. Oughtred, an English math

emat ician born in 1754.

PRIN C IP LES .

1 Themultiplier is always an abstract number.

2 . Themultiplicand may be abstract or concrete.

3 . The product is always similar to themultip licand.

CA SE I.

60. When the mult iplier is not greater than twelve.

1 . Multiply 467 by 7.

SOLUTION —We write the multiplier under OPERA TION .

the multiph cand, draw a line beneath, and Multiplicand, 467

begin at the right to multiply . 7 times 7 Multiplier, 7

units are 49 units, or 9 units and 4 tens ; we Product, 3269
write the 9 units in units place In the product,
and res erve the 4 tens to add to the next product 7 times 6 tens are 42

tens, plus the 4 tens, equal 46 tens, or 6 tens and 4 hundreds ; we write

the 6 tens in tens place, and res erve the 4 hundreds to add to the next

product ; 7 times 4 hundreds are 28 hundreds, plus the 4 hundreds, equal

32 hundreds, or 2 hundreds and 3 thousands, which we write in thou

sands and hundreds places in the product. Hence the product is 3269.

Hence the following

Rul e .

- I . Write themultiplier under the multiplicand, and
draw a line beneath.

II . Begin at the right, and multiply each term of the mul
tiplicand by the multip lier, carrying as in addition.
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Find the value of

49 . 61876x 5025. 63314x2177.

50. 43641x 4792. 45831 x 4728.

51. 29841x2032. 97564x 81273.

52. 28531x 3024. 170082x34567.

53. 10747x 2008. 971563x30807.

54. 23561x 1842. 628506x75019.

55. 25242x2663. 270044x 270044.

56. 87574x3814. 536009x748020.

O RA L EXERC IS ES .

1 . What will 5 yards Of ribbon cost at 12 cents a yard

SOLUTION .
— If 1 yard of ribbon costs 12 cents, 5 yards of ribbon w ill

cost 5 t imes 12 cen ts, or 60cents .

2. What will 7 pounds of beef cost at 15 cents a pound

3. What will 10yards of linen cost at 75 cents a yard

4 . If a railroad train runs 32 miles an hour
,
how far will it run

at that rate in 5 hours ?

5. If a newsboy clears 45 cents a day for 7 days, how much will

be clear in a week

6. If there are 16 spokes in a wheel, how many spokes are there

in 8 wheels ?

7. A saleswoman earned $18 a week and paid $6 for her board ;
how much could she save in 7 weeks ?

8. A huckster had 25 watermelons
,
sold 15 of them, and then

bough t 5 times as many as he sold ; how many bad he then

9 . Multiply 68 by 6.

SOLUT ION .
—6 t imes 8 un its are 48 un its, wh ich equals 4 te ns and 8

units 6 t imes 6 tens are 36 tens, wh ich increased by th e 4 tens equals 40

tens h ence th e product is 408 .

10. Multiply 27 by 3 ; 26 by 4 : 34 by 5 ; 42 by 6 ; 55 by 7 ; 72

by 8 ; 55 by 12 ; 77 by 11 ; 112 by 10.

l l . Multiply 123 by 4 ; 345 by 3 : 634 by 5 ; 277 by 6 ; 604 by
7 ; 634 by 8 ; 4003 by 6 ; 1603 by 5 ; 604 by 11 ; 506 by 12.
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12. A jeweller bought 4 watches at 25 dollars apiece , and so ld

them at a gain of 10dollars each what did he receive for them

13. How much are 5 loads of flour worth . each load containing

12 barrels
,
at $6 a barrel ?

14. A man bought 5 pairs ofrubbers at 50cents a pair, and 2 pairs

Ofshoes at a pair ; what change w ill he receive out ofa $5 bill

15. A farmer’

s w ife took to a store 3 pounds ofbutter at 35 cents

a pound, and bough t 12 yards of calico at 8 cents a yard ; what

balance is due her ?

16. A lady went a- shopping, and bough t 12yards ofsilk at $2a

yard, 3 yards of satin at $3 a yard, and 3 pairs Of gloves at a

pair ; she handed the clerk four $10bills ; what change should she

receive ?
W RIT T E N EXERC IS ES .

1. How many boxes Of oranges can be raised on 45 trees

if each tree yields 184 boxes ?
OPERA TION .

SOLUTION .
— If 1 tree yields 184 boxes, 45 trees will

1

2;
yield 45 times 184 boxes ,

which , bymultiplying, we find
920

to be 8280boxes. 736

8280

2. How many scholars in a graded school Of 26 classes if

there are 48 scholars in each class ? A ns . 1248 scholars.

3. In a row of20houses there are 24 windows in each house

how many windows in the row A ns . 480windows.

4. Ifa clerk deposits $625 annually in a savings bank , how

much will he deposit in 25 years ? A ns . $15625.

5. Mr. Jones bought a farm of 98 acres at $125 an acre

what was the cost of the farm? A ns. $12250.

6. What will a hogshead ofwine containing 63gallons cost

at the rate of a gallon ? A ns .

7. If a trolley
- car requires 35 seconds to go 1 square , how

long will it take to go 25 squares ? A ns . 875 seconds.

8. How much will it cost to heat a school- building a year

if it takes 58 tons Of coal at a ton ? A ns.
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9 . If there are 16 windows in a street- car, how many will

there be in 56 cars ? Am. 896 windows.

N OTE — In th is and similar problems we mult iply by the smaller num
ber. using bo th numbers abstract ly , th ough in the explanation we sh ould

use the proper number as the mult iplier.

10. If it takes 8 nails to fasten a horseshoe
,
how many nails

will be required to shoe 4 two - horse teams ? A ns. 256 nails.

11. A young clerk earned $24 a week , and paid $6 for his

beard ; what would he save in a year? A ns. $936.

12. If a type
-writer spends 15 cents a day for car fare, how

much will she spend in the week
- days of March , A pril, and

May, reckoning 13 Sundavs ? A ns.

13. A lady has spent the months of July and A ugust at

the seashore for the last 16 years ; how many days has she

spent at the seashore ? A ns. 992 days.

14. A windmill pumps 24 gallons of water an hour ; after

pumping 12 hours, howmuch does a tank holding 450gallons

lack of being full ? A ns. 162 gal.

15. John takes 1434 steps in going to school ; if he goes

and returns twice a day, how many steps will he take in 24

days ? A ns. 137664 steps.

16. If Henry takes 1539 steps going to school in one day ,

how many steps will he take going to school in a school- year

Of 40weeks, 5 school- days in a week ? A ns . 307800.

17. If the driving
-wheels Ofa locomotive revolve 378 times

in going 1 mile, how many times will they revolve in 347

miles ? A ns. 131166 times.

18. A ferry
- boat goes 28 miles a day , and another ferry

boat goes 36 miles a day ; how far will both boats go in 185

days ? A ns. 11840miles.

19 . The President
’

s cabinet consists of 8 members . each of

whom receives a salary Of$8000; what is the amount of their

salaries ? A ns. 664000.
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CON TRA CTION S IN MULTIPLICA TION .

6 2 . Contractions in Mul tiplication are abbreviated

methods of multiplying.

6 3 . A Compo site N umber is the product Of two ormore

numbers, each greater than a unit, called factors.

Thus, 24 is a composite number, whose factors are 4 and 6, or 3 and

8
, or 2, 3, and 4.

CA SE I.

6 4 . When the multiplier is a composite number.

1. Multiply 47 by 36.

OPERA TION .

SOLUTION .
— 36 equals 6 times 6, hence 36 times 47 47

equals 6 times 6 times 47. 6 times 47 equals 282, and 6

6 times 6 times 47 equals 6 times 282, which equals 232

1692 therefore 47multiplied by 36 equals 1692. Hence 6

the following rule 1692

Multip ly the multiplicand by one factor, this product by
another factor, and thus continue until all the factors have
been used ; the last product will be the result required.

Multiply

2. 78 by 25. A ns. 1950. 8. 463 by 45. A ns. 20835.

3. 97 by 36. A ns. 3492. 9 . 794 by 49. A ns. 38906.

4. 75 by 72. A ns. 5400. 10. 3692 by 35. A ns . 129220.

5. 98 by 48. A ns . 4704. 11. 4189 bv 27 A ns. 113103.

6. 113 by 63. A ns . 7119. 12. 9917 bv 42. A ns. 416514.

7. 448 by 54. A ns . 24192. 13. 40709 by 81. A ns. 3297429.

14. VVlIat cost 45 books at 35 cents apiece ?

SOLUTION .
—45 equals 5 times 9. If 1 book costs 35

cents, 9 books wi ll cost 9 times 35 cents , which are 315

cents ; and 45 books, which are 5 times 9 books, will

cost 5 times 315 cents, which are 1575 cents . There

fore
,
etc.
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WRIT T E N EXERC IS ES .

Multiply
2. 527 by 70. 11. 4500by 3500.

3. 947 by 60. 12. 8700by 6500.

4. 2085 by 200. 13. 56300by 25100.

5. 2107 by 400. 14. 72800by 3200.

6. 6070by 500. 15. 70900by 40300.

7. 8345 by 7000. 16. 687000by 36500.

8. 3170by 8000. 1 7. 907000by 4900.

9 . 7524 by 1500. 18. 807000by 24300.

10. 8641 by 6300. 19 . 378000by 20500.

WRIT T E N EXERC IS ES

IN A DDITION , SUBTRA CTION , A N D MULTIPLICA TION .

1 Susan and Jane triedwhich could count the greater num
her In 15 minutes Susan counted 65 and Jane 74 a minute
how many did Jane count more than Susan ? A ns. 135.

2. A weaver, desiring employment in a silk-mill at Pater

son, started from a point 312 miles distant, and walked 15

miles a day for 12 days ; how far was he then from Pater

son ? A ns. 132miles.

3. Mrs. Brown bought 12 yards of oil- cloth at 65 cents a

yard,
15 yards of drugget at 45 cents a yard, and 32 yards

of ingrain carpet at 75 cents a yard ; what did she pay for

her purchases ? A ns.

4. A cashier in a store has $1200a year, out of wh ich he

pays $6 a week for board, a week for washing, a

month for car- fare, and about $10 a week for his other ex

penses ; what can he save in a year ? A ns . $299.

5. A builder bought 7 thousand shingles at per thou

sand, 250pounds white paint at a pound, 150 gallons

linseed Oil at a gallon , and 20 gallons white varnish at

a gallon ; what was his entire bill ? A ns.



https://www.forgottenbooks.com/join


50 IN TRODUCT ION TO DIVISION .

IN TRODUQTION TO DIVISION .

ORA L EXERC IS ES .

1. Howmany pounds of sugar, at 4 cents a pound, can be bough t

for 36 cents ?

SOLUTION .
—If 1 pound of sugar cost 4 cents, for 36 cents we can buy

as many pounds as 4 is contained t imes in 36, wh ich are 9 .

2. How many marbles, at 9 cents a dozen, can be bought for 81

cents

3. Howmany quarts ofcherries, at 8 cents a quart, can be bought

for 72 cents

4. There are 7 days in a week ; how many weeks in 98 days ?

5. If I deposit $12 in a savings bank every month, in how many
months shall I deposit $132

6. If aman earns $3 a day , how many days will it take him to

earn $75

7. How many are 20plus 5, divided by 5 ? 21 plus 7, divided by

7? 45 plus 9, divided by 9 ? 66 plus 11, divided by 11 ?

8. How many are 4 times 9
,
divided by 3 5 times 8, divided by

4 7 times 10, divided by 5 ? 4 times 12, divided by 8 ?

9 . How many are 3 times 44, divided by 11 5 times 35
,
divided

by 7 4 times 25, divided by 5 ? 6 times 45, divided by 9 ?

10. How many cords of wood, at $4 a cord, can be bought for 7

barrels of flour, at $8 a barrel ?
11. James bought ghestnuts at 7 cents a quart ; how many quarts

would he receive for 5 pecks of apples at 35 cents a peek

12. A man built 15 rods of fence at $8 per rod ; how many tons

of coal, at $6 a ton, will settle his account ?

13. How many kegs of nails, at $4 a keg, can be bought for $10

in money and 10barrels of apples at $3 a barrel ?

14. What is the process of finding how often one number is con

tained in another called A ns . Division .

15. What is the result called ? A ns . The Quotient.

16. What is the number which sometimes remains called

A ns. The Remainder.
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I. The pupils will notice that there are five operations : l st. write the
number ; 2d . D ivide ; 3d. JlIt iply ; 4th . Subtract ; 5th . Bring down.

II. Pupils Often have difficulty in finding the correct quotient figure ;

this difficulty can be greatly diminished by attention to the following

suggestions

l st . N o t ice h ow Often th e left - hand term of the d ivisor is contained

in th e term or terms of t he part ial dividend, as far from the righ t - hand

term as the left- hand term in the divisor is from t he righ t - hand te rm.

2d . If, wh en we mult iply , the product is greater than the part ial div
idend

,
th e quot ient term must be diminished.

3d . If, wh en we subtract , the remainder is greater than the divisor,

t he quot ient term must be increased .

III. We commence at the led to divide, so that the remainder can be .

united to the number Of units of the next lower order, giving a new

partial dividend. The sign is used to denote a remainder.

W RIT T E N EXERC IS ES .

A ns. 43. 18. 23200by 32.

A ns. 42. 19 . 13940by 34.

Divide

l . 559 by 13.

2. 882 by 21.

3. 864 by 24. A ns. 36. 20. 24696 bv 36.

4. 4844 by 14. A ns. 346. 21. 25574 by 38.

5. 3465 by 15. A ns. 231. 22. 31746 by 39.

6. 4032 by 16. A ns . 252. 23. 29807 by 41.

7. 5760by 20. A ns. 288. 24. 73125 by 45.

8. 5670by 18. A ns. 315. 25. 81282 by 46.

9 . 8652 by 21. A ns . 412. 26. 60564 by 49.

10. 9637 by 23. A ns . 419. 27. 251650 by 50.

1 1. 4248 by 24. A ns. 177. 28. 321412 by 52.

12. 5675 by 25. A ns . 227. 29 . 333828 by 54.

13. 9568 by 26. A ns . 368. 30. 105168 by 56.

14. 8033 by 29. A ns. 277. 31. 126962 bv 58.

15. 9960by 30. A ns . 332. 32. 174581 by 59.

16. 11151 by 27. A ns .

17. 17584 by 28. A ns . 34.

179172 bv 61.

187488 by 63
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64 DIVISION .

8 1 When there are ciphers at the right of the divisor.

1. Divide 7466 by 600.

SOLUTION .
— 6 hundreds are contained in 74 hundreds OPERA TION .

12 times, and 200 remaining ; 600is not contained in 66, 66

hence the entire remainder is 2004- 66, or 266. From
12 26

this solution we may derive the following

Rule .
— I. Out of the ciphers at the right of the divisor am

as many terms at the right of the dividend.

II. Divide the remainingpart of the dividend by the remain
ingpart of the divisor.

III. Prefix the remainder to the part of the dividend cut of,
and the result will be the true remainder.

1 . When th e d ivisor is a un it Of any orderwith ciph ers, th e remainder

w ill be the figures cut off at the righ t , and th e quot ient the figures at

t he left .

2. Wh en th e part of th e divisor at the left of the naugh ts is greater

than 12, divide by Long Division.

Divide

2. 789 by 60. 10. 120765 by 13600.

3. 859 by 400. 11. 347974 by 249000.

4. 1853by 500. 12. 6799432 by 643000.

5. 4774 by 700. 13. 8744561 by 825000.

6. 8847 by 800. 14. 1045764 by 102000.

7. 10972 by 900. 15. 9784563 by 978000.

8. 24789 by 1800. 16. 1179654 by 325000.

9 . 270640by 2200. 17. 7894356 by 220000.

EXERCISE UPON THE PA REN THESIS.

8 2 . The Parenth esis denotes that the quantities in

cluded are to be subjected to the same Operation.

Thus, —4)x3 denotes that the value of —4,

which is 10, is to be multiplied by 3.

8 3 . The vinc ulum,
thus —4x3, is often used in place

of the parenthesis.
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6. A man sold 13 horses for $2405 ; for how much would

h e sell 37 horses at the same rate ? A ns. $6845.

7. Harry is in school 5 hours a day for 5 days in a week

how many hours will he be in school during a session of 24

weeks ? A ns. 600hours.

8. If a coasting
- steamer consumes 725 tons of coal in a

5 -days
’

voyage, howmany tons will it consume in 3 voyages

of 6 days each ? A ns. 2610 tons.

9 . A carriage
-maker sold 15 carriages for $1875 ; how

much would he receive for 25 carriages, Selling them at the

same rate ? A ns. $3125.

10. If the salary of a book - keeper is $725 for 5 months,
how much will he earn in 3 years at the same rate per

month ? A ns . $5220.

11. If a laborer
’

s expenses are a month, and he

earns $342 in 9 months, how much could he save at this rate

in 4 years ? A ns. $1044.

12. There is in a factory aWorthington pumpwhich pumps

2548 gallons in 28 hours how many gallons will it pump at

th is rate in 5 days ? A ns . 10920gallons.

13. The sales Of tickets at a railroad- station amounted to

in the month of March ; how much at the same rate

per day will be received during the months of A pril, May,

and June ? A ns . $107380.

14. If the receipts of a trollev- road during the month of

January, 1895, are 36324, how much will the receipts be at

same rate per day for the whole year ? A ns. 374460.

15. The quotient of one number divided by another is 367,
the divisor is 445, and the remainder 189 ; what is the div
idend ? A ns. 163504.

16. There are two numbers, the greater of which is 25

times 670, and their difi
'

erence 55 times 81 what is the lesser

number ? A ns . 12295.
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5 If a boarding
- school uses 4 quarts of milk a day for 9

pupl ls, how many quarts will be needed in a week for 63

pupils ? A ns . 196.

6. A pupil being told to multiply a certain number by 23,
mistook the 3 for a 5, and his answer was 150; what was the

correct answer ? A ns . 138.

7. Mrs. Clark bought half a dozen chairs, an extension

table for and a lounge for her bill was

what did the chairs cost apiece ? A ns.

8. A storekeeper bought from one farmer 24 dozen Ofeggs,

6 dozen from another, 18 dozen from a third, 7 dozen from a

fourth , and 12 dozen from another ; what did he pay for them

at 15 cents a dozen ? A ns.

9 . Harry bought a bicycle for 375 ; he rented it to a friend

for .6 months at $2 a month , and then sold it for $70; did he

gain or lose , and how much ? A ns . Gain, $7.

10. A newsboy sold a lot Of Sunday papers for if

he had sold 5 more he would have received 32 ; how many
did he sell ? Am. 35.

11. The fare from N ewYork to Philadelphia is how

much does the railroad company receive from a train of 8

cars with 35 through passengers in each car? A ns . $700.

12. A farm- hand agreed to work for $250per year and a

horse worth 350; how much is due him if he leaves at the

end of 8 months, if he has already received $50 and the

horse ? A ns . $100.

13. A village postmaster made requisition for the following
stamps : 24 sheets of 1- cent, 89 of 2- cent , 20 of 5- cent , and

17 Of 10- cent stamps ; what was the value of the stamps, there

being 100 in each sheet ? A ns. $472.

14. A lady paid a store - bill Of $784, giving 30 twenty

dollar bills, 10 ten- dollar bills, 4 one- dollar bills, and the
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remainder in five- dollar bills ; how many five-dollar bills did

she use ? A ns. 16.

15. A grain
- dealer paid for 760 bushels of corn ;

at what rate must he sell in order to gain 14 cents a

bushel ? A ns . 6 1 cents a bushel.

16. Two trains leave N ew York for Chicago, 900miles , at
the same hour, one averaging 30miles an hour, the other 45

miles an hour ; how long will the second train reach Chicago

before the first ? A 773. 10 hours.

1 7. If a newsboy buys papers at 18 cents a dozen, and

se lls them at. 2 cents apiece , how much does be clear a year,

52 weeks
,
if he averages a sale of 72 papers a day, 6 days a

week ? A ns.

18. John Smith went to Kentucky with $1850 to buy

horses ; he bought 25 horses, his expenses were $75, and

he had remaining $150; what was the average cost of each

horse ? A ns . $65.

19 . A dealer in lives tock bought 150 sheep for $1275, and

sold them at each ; how many pigs must he sell, at a

gain Of apiece, to make up his loss ? A ns. 150.

20. If a newsboy buys papers at 8 cents a dozen, and sells

them at a cent apiece, how much can he clear in March if he

averages 120papers a day, includingSundays ? A ns.

21. A boy
’

s father gave him $600for his first year at col

lege (40weeks) he spends $65 for books and stationery, $30

for travelling expenses, $150for clothing, $25 for incidentals,

and had $30 left at the end Of the year ; what did he pay for

board and washing a week ? A ns.

22. Mr. Walton left by will $7500 to each of 3 sons, $6250

to each of two daughters, and the balance of his estate,

to a hospital ; the will was set aside
,
however, and

the property equally divided among his children ; what did

each receive ? A ns .
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GE N ERA L P RIN C IP LES

OF THE FUN DA MEN TA L RULES.

PRIN CIPLES OF A DDITION .

l . The sum of all the parts equals the whole .

2. The whole diminished by one or more parts sum

the other parts .

PRIN CIPLES OF SUBTRA CTION .

I. The Remainder equals the Minuend minus the Subtrahend.

2. The Minuend equals the Subtrahend plus the Remainder.

3. The Subtrahend equals the Minuend minus the Remainder.

PRIN CIPLES OF MULTIPLICA TION .

l . The Product equals the Multiplicand into the Multiplier.

2. The Multiplicand equals the Product divided by the Multiplier.

3. The Multiplier equals the Product divided by the Multiplicand.

PRIN CIPLES OF DIVISION .

1. The Quotient equals the Dividend divided by the Divisor.

2. The Dividend equals the Divisor multiplied by the Quotient .

3. The Divisor equals the Dividend divided by the Quotient.

4. The Dividend equals the Divisor multiplied by the Quotient

plus the Remainder.

5. The Divisor equals the Dividend minus the Remainder divided

by the Quotient.

OTHER PRIN CIPLES OF DIVISION .

I. Multiply ing the Dividend or dividing the Divisor by any num

ber multiplies the Quotient by that number.

2. Dividing the Dividend or multiplying the Divisor by any num
ber divides the Quotient by that number.

3. Multiplying or dividing both Dividend andDivisor by the same
number does not change the Quotient .

4. A General Lain—A change in the Dividend by multiplication

or division produces a similar change in the Quotient ; but such a

change in the Divisor produces an opposite change in the Quotient.

N OTE To TE A CHER — Let the pupils be requ ired to show th e reason for

the above principles, and give illustrat ions of th em.
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SE CTION III .

SECONDARY OPERATIONS.

8 6 . The Primary Op erations of arithmetic are those of

synthesis and analysis, including the four fundamental rules.

8 7 The Secondary , or Derivat ive Operat ions , are

those which arise from or grow out of the primary opera

tions Of synthesis and analysis.

8 8 . The Secondary Operations are Composition , Factor

ing, Greatest Common Divisor, Least Common Multiple, Involu

tion, and Evolution.

COMPOSITION .

8 9 . Composition is the process Of forming composite

numbers when their factors are given.

90. A Composite N umber is a number which can be

produced by multiplying together two or more numbers, each

greater than a unit ; as 8, 12, 15, etc.

9 1 . The Facto rs of a composite number are the numbers

which , when multiplied together, will produce it ; thus, 4 and

2 are the factors of 8.

9 2 . A Prime N umber is one that cannot be produced by
multiplying together two or more numbers, each greater than

a unit ; as, 2, 5, 7, 11, etc.

9 3 . A n Even N umber is one that is exactly divisible by
2 ; as , 2, 4, 6, etc. A n Odd N umber is one that is not exactly
divisible by 2 ; as, 1, 3, 5, etc.

9 4 . A n Exact Divis or of a number is a number that

will divide it without a remainder.

ORA L A N D W RIT T E N EXERC IS ES .

1. Tell which of the following numbers are prime or com

posits : 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16.
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DIVISIBILITY OF COMPOSITE N UMBERS.

9 6 . Composite N umbers can be divided by the factors

which produce them.

9 7 . The Factors Of many composite humbers may be
seen by inspection from the following principles :

1. Two is an exact divisor of any even number.

2. THREE is an exact divisor of a numberwhen the sum of
the digits is divisible by 3.

This may be shown by trying several numbers, and, seeing that it is
true with these, we infer that it is tme with all: A rigid demonstration

is
.
too difficult for this place.

3. FOUR is an exact divisor of a numberwhen the two right

hand terms are ciphers, or when the number they express is

divisible by 4.

Thus, or 9 x 100+24. N ow, since 100 is divisible by
4
, 9 times 100, or 900, is divisible by 4 ; and since 900and 24 are both

divisible by 4, their sum, or 924, is divisible.

4. FIVE is an exact divisor ofa numberwhen its right- hand
termis 0or 5.

When the unit figure is 0, the last partial dividendmust be 0, 10, 20,
30, or 40, each Of which is divisible by 5. When the unit figure is 5,

the last partial dividend must be 5, 15, 25, 35, or 45, each of which is

divisible by 5.

5. Sn is an
’

exact divisor of a numberwhen it is even and

the sum of the digits is divisible by 3.

Since the number is even, it is divisible by 2, and since the sum of the

digits is divisible by 3, the number is divisible by 3, and since it contains

both 2 and 3, it will contain their product, 3
x2

, or 6.

6. EIGHT is an exact divisor of a number
'

when the three

right- hand terms are ciphers, or when the number expressed by

them is divisible by 8.

Thus, 9432 9000+432 9 x N ow, since 1000 is divisible

by 8, 9 times 1000, or 9000, is divisible by 8 ; and since 9000 and 432

are both divisible by 8, their sum,
or 9432, is divisible.
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6. How ,
then

, can we find the factors of a number?

A ns. By finding the divisors Of a number.

7. How can we find the divisors of a number ?

A ns. By trial, aided by the principles of A rt . 97.

8. What may we call that subject Ofarithmeticwhich treats offind
ing the factors Of numbers ?

FA CTORIN G.

9 8 . Factoring is the process Of finding the factors Of

composite numbers. Unity and the number itself are not

regarded as factors.

9 9 . The Factors of a composite number are the numbers
which multiplied together will produce it. Thus, 3 and 4 are

factors of 12.

100. The Prime Factors of a composite number are the

prime numbers which multiplied together will produce it.

Thus
,
2
,
2
,
and 3 are the prime factors Of 12.

PRIN C IP LES .

l . A divisor of a number
,
excepting unity and itself, is a

factor of that number.

2. A divisor of a factor of a number, excepting unity, is a

factor of the number.

3. A number is divisible by its primefactors or by itny prod
uct of them.

4. A number is divisible only by its primefactors or by some

product of them,
or by unity.

CA SE L

101 . To resolve a number into its prime factors.

1. Find the prime factors Of 165.

SOLUTION .
—Dividing by 3, we find that 3 is a factor OPERA TION .

Of 165 (Prin. Dividing the quotient by 5, we find

that 5 and 11 are factors of55 (Prin . and Since these was
numbers, 3, 5, and 11, are prime numbers, they are the

prime factors Of 165.

11
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IN TRODUCTION TO COMMON DIVISOR.

ORA L EX ERC IS ES .

1. N ame an exact divisor of 8 ; Of9 ; Of 10; Of 16 ; Of 18 Of21 ;
Of 27 ; of 32.

2. What exact divisors are common to 6 and 9 ? to 10and 15 ? to

15 and 18 ? to 24 and 30? to 32 and 40? to 48 and 72?

3. What may a divisor common to two ormore numbers be called
A ns . Their Common Divisor.

4. What is a common divisor Of 18 and 24 ? of 16 and 20? Of 24

and 80? Of 48 and 56

5. What is the greatest divisor common to 28 and 36 to 42 and

56 ? to 56 and 72? to 80and 96 ?

6 . What may the greatest divisor common
’

to two or more num

bers be called A ns . Their Greatest Common Divisor.

7. What is the greatest common divisor Of 25 and 30? Of 45 and

50? Of 64 and 80? of 72 and 96 ?

8. What prime factors are common to 16 and 24 ? 20and 30? 28

and 35 ? 32 and 40?

9 . The product Ofwhat two prime facto rs Of 12 and 18 will divide

both ? Of 20and 30?

GREA TEST COMMON DIVISOR.

103 A Divisor of a number is a number that exactly

divides It.

Thus
,
4 is a divisor Of 20.

104 . A Common Divisor Of two or more numbers is a

number that exactly divides each Of them:

Thus, 4 is a common divisor Of 16 and 20.

105 . The Greatest Common Divisor Of two or more

numbers is the greatest number that exactly divides each Of

them.

Thus, 8 is the greatest common divisor Of 16 and 24.

The greatest common divisormay be represen ted by the initials G. C.D.
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196, 294 ? Am. 14. 11. 216, 360, 1296 ? A ns . 72.

375, 500? A ns. 25. 12. 330, 495, 660? A ns. 165.

315, 420? A ns . 105. 13.

CA SE 11.

When the numbers are large and cannot be

1. Find the greatest common divisor Of 32 and 88.

SOLUTION .
—We divide 88 by 32, the divisor 32 by

24, and the divisor 24 by the remainder 8, and have OPERA TION

nO remainder ; then will 8 be the greatest common

divisor of 32 and 88.
64

For, since 32 and 88 are each a number Of times 24032“
the G. C. D.,

their difference ,
24

,
is a number of times 24

the G. C. D.
, by Prin. s ; and since 24 and 32 are

each a number Of times the G . C. D.
, their difference,

24

8
, is also a number Of times the G. C. D. SHORTER FORM.

Since 8 divides 24, it will divide or 32

(Prin . and since it divides 32 and 24
, it will

divide 2x32+24, or 88.

N ow, since 8 divides 32 and 88, and is a number of
times the G. C. D.

,
it must be once the G . C. D.

Rule — Divide the greater number by the less, the divisor by
the remainder, and thus continue to divide the las t divisor by the

last remainder until there is no remainder. The last divisor

will be the greatest common divisor.

When there are more than two numbers, find the greatest common

divisor of two Of them, then of that divisor and one Of the other num

bers, etc.

WRIT T E N EXERC IS ES .

Find the greatest common divisor Of

2. 91 and 143. A ns . 13. 6. 333 and

3. 115 and 161. A ns . 23. 7. 423 and

4. 119 and 187. A ns. 17. 8. 697 and

5. 126 and 231. A ns . 21. 9 . 901 and
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PRA C T IC A L EX A M P LES .

1. What is the
'

length Of the longest pole with which you can

measure the three lengths, 132, 156, and168feet ? A ns. 12feet.

2. A merchant has three pieces of clo th measuring re

spectively 48, 56, and 80 yards, and wishes to cut them into

pieces of equal lengths as long as pos
s ible ; howmany pieces

will each contain ? A ns. 8 yards.

3. On a newly laid out street A owns 96 yards front , B 120

yards, and C 168 yards ; they agree to divide their land into

lots of equal Sizes ; what will be the width of the largest lots

into which their land can be divided ? A ns. 24 yards.

4. Robert Thomas has 453 bushels of wheat , 315 bushels

Of oats , and 270 bushels Of rye which he wishes to send to

market in bags of equal size ; what is the capacity Of the

largest bag he can use, and how many bags will be re

quire ? A ns. 3 bu. ; 346 bags.

5. A benevolent society distributed $840, 3968, and $1120

in equal sums to the p oor of three wards Of a city, the

equal sums being as large as poss ible ; required the amount

of the equal sums, and the number receiving relief in each

ward. A ns. $8 ; 105 ; 121 ; 140.

IN TRODUCTION TO COMMON MULTIPLE.

ORA L EXERC IS ES .

1. What number is three times 4 ? four times 5 ? five times 6 ?

six times 7

2. A numberwhich is one or more times another number is called

a multip le of that number.

3. What is a multiple of 4 ? of 5 ? of 6 ? of 7 ? of 8 ? of 9 ? Of

10? of 11 ? of 12?

4. What multiple is common to 2 and 3? to 3 and 4 ? to 4 and 6 ?

t0 6 and 8 ? to 6 and 9 ?

5. What may we call a multiple common to two or more num

bers ? A ns. A Common Multip le.
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6. What is a common multiple of3 and 4 ? of 4 and 8 ? of 6 and

9 ; Of 6 and 8 ? Of 8 and 10?

7. What is the least multiple common to 2 and 4 ? to 4 and 6 ? to

4 and 8 ? to 6 and 9 ? t0 8 and 12 ?

8. What may we call the least multiple common to two or more

numbers ? A ns . Their Least Common Multip le.

9 . What is the least common multiple of 4 and 6 ? 8 and 12? 12

and 16 ? 20and 30? 25 and 30?

LEA ST COMMON MULTIPLE .

108 . A Mu ltiple of a number is one ormore times the

number. Thus
,
4 times 5, or 20, is a multiple of 5.

109 . A Common Multip le Of two or more numbers is a

number which is a multiple Of each Of them. Thus
, 24 is a

common multiple of 2, 3, and 4.

110. The Least Common Multiple of two or more

numbers is the least number which is a multiple of each Of

them. Thus
,
12 is the least common multiple of 2, 3, and 4.

The leas t common mult iple may be represented by the initials L . C. M.

P RIN C IP LES .

l . A multiple of a number is exactly divisible by that

number.

Thus, 24, which is 4 times 6, is exactly divisible by 6.

2. A multiple of a numbermust contain all the primefactors
of that number.

Thus, 24, wh ich contains 6, must contain 2 and 3, the two factors Of6.

3. A common multiple of two ormore numbers must contain
all the prime factors of each of those numbers.

Thus, 24, wh ich is a common multiple Of 4 and 6, must contain the

factors 2 and 2 Of 4, and the factors 2 and 3 Of 6.

4. The least common multiple of two or more numbersmust

contain all the primefactors of each number, and no otherfactors.

Thus. 30, th e least common mult iple of 6 and 15, con tains 2 and 3, the

factors Of 6, and 3 and 5, the factors of 15, and no oth er factors.
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Rule —Find the greatest common divisor of two numbers :
divide one number by it, and multiply the other number by the

qu otient.

N OTE .
—When there aremore than two numbers, find th e least common

mul tiple of two of them, then of th ismult iple and the th ird number, etc .

WRIT T E N EX ERC IS ES .

Find the least common multiple Of

2. 91 and 117. A ns. 819 . 4. 169 and 221. A ns. 2873.

3. 135 and 144. A ns. 2160. 5. 357 and 612. A ns. 4284.

PRA C T IC A L EXA M PLES .

1. What is the smalles t vessel that can be filled by using
either a 3-

quart measure, a 4-

quart measure, a 5-

quart measure,
or a 6~

quart measure ? A ns . 60quarts.

2. A silk manufacturer wished to make his goods so that

they might out without was te int o dress-

patterns of either 12,

15
, 20, or 30yards ; what is the shortest length he can make

a piece of silk ? A ns. 60yards.

3. What is the smallest number of bushels of potatoes that
will exactly fill either barrels containing 3 bushels each , sacks

containing 4 bushels each , boxes containing 15 bushels each ,

or bins containing 56 bushels each ? A ns. 840bushels.

CA N CELLA TION .

113 . Cancellation is a process of abbreviating arithmet

ical operations by rejecting equal factors in both dividend and

divisor.

ORA L A N D W RIT T E N EXERC IS ES .

1. Ifwe Omit the factor 2 from 12 and 6,what factorswill remain

2. Divide 24 by 6. Divide 24 by i Of 6. Divide of 24 by 6.

3. Divide of24 by 4} of 6. Divide 36 by 18, first taking out the

common factor 6.

4. Is there any difference in the quotient of48 divided by 12, and

i of 48 divided by l of 12 ?
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4. Divide 20x35x225 by 14x l 5x50.

5. Divide 48x 40x 80by 12x 16x32.

6. Divide 52x 75x 196 by 12x 28x 25.

7. Divide 36x 75x 80 by 30x 40x 18.

8. Divide 49x81x91 by 35x 63x39.

9 . Divide 56x 77x 160by 49x25x33.

10. Divide 150x 84x 99 by 75x 91x 121.

l l . Divide 70x 98x231 by 77x 105x 196.

PRA CT IC A L EXA M P LES .

1. How many books, at 15 cents apiece,may be exchanged
for 12 reams Of paper, at 55 cents a ream?

SOLUTION .
— If 1 ream of paper is worth 55 cents, 12 OPERA TION .

reams are worth l 2x55 cents ; for 12x 55 cents
,
at 15 4 11

cents apiece, we can get as many books as 15 is con 12x55

tained times in 12x55, which we find, by cancellation, 15
to be 44.

2. A lady exchanged cloaks, at $15 each, for 18 jackets , at
$5 each ; how many jackets did she get ? A ns. 6.

3. How many pairs Ofshoes, at a pair, can be bought

for 30pounds of leather, at 75 cents a pound ? A ns. 9.

4. Howmany barrels Ofsugar of240pounds each , at 5 cents

a pound, can be exchanged for 8 pieces of Sheeting of 45 yards

each, at 10 cents a yard ? A ns. 3.

5. A farmer exchanged 12 firk ins of butter, each contain

ing 56 pounds, at 25 cents a pound, for 28 boxes Of soap,

each box containing 50 pounds ; what was the price of the

soap per pound ? A ns. 12 cents.

6. If 25 Jersey cows each give 8 quarts of milk a day , at

5 cents a quart , howmany pieces ofmatting Of40 y ards each,

at 50cents a yard, will pay for the milk Of 12days ? A ns . 6.
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S E C T IO N IV .

COMMON FRACTIONS.

114 . A Fraction is a number Of the equal parts of a

unit .

115 . A Common Fraction is one in which the unit is

divided into any number of equal parts.

116 . A Common Fraction is expres sed by two figures ,

one written above the o ther, with a short line between them.

Thus, {fexpresses 3fourths.

117 The Denominator ofa fraction denotes the number

of equal parts into which the unit is divided.

11 8 . The N umerator Of a fraction denotes the number

of equal parts which are taken.

119 The N umerator is written above the line, and the

Denominator below it . The numerator and denominator are

called the Terms Of the fraction.

Thus, in the fraction 5, the 8 is the denominator ; itdenotes that the
unit is divided into 8 equal parts. The 7 is the numerator ; it denotes

that 7 Of the 8 equal parts are taken .

1 20. A Simple Fract ion is a fraction having a single

integral numerator and denominator ; as , g, etc.

1 21 . A Proper Fraction is a simple fraction whose value

is less than a unit ; as , 53 .

122. A n Improper Fraction is a simple fraction whose

value is equal to or greater than a unit ; as, g, i}, 152, etc.

123 . A Compound Fraction is a fraction Of a fraction

as, gOf A},
4
Of 2. Of

7
, etc.

“

7

0

A n Integer is a number Of entire units. The word

N umber
, as generallv used, means an integer.

125 . A M ixed N umber consists Of an integer and a

fract ion ; as, 45
5
, etc.









94 COMMON FRA CTION S.

W RIT T E N EXERC IS ES .

1. How many units in 3
3
3 ?

SOLUTION .
— In a unit there are 3, hence in 4

5
9 there OPERA TION .

are as many units as sare contained times in 3
3
9
, or as 89 145

6 is contained times in 89, which are 142times. Hence
6 6

the following

Rule .
— Divide the numerator by the denominator

,
and the

quotient will be the whole or mixed number.

Reduce to whole ormixed numbers

2. 1
8
5

. A ns. 25. 7. 11
9
3
5

. A ns. 19 . 12.
3
5
2
5
1

. A ns. z3ib
3.

9
5
1

. A ns. 184. 8. A ns . 13. 5
5
1
6
1

. A ns .

4.
l fi-fi

. A ns. 20g. 9 . A ns. 511
1
5 . 14.

1
1
3
2
31

. A ns. 173k}.

5. 143 . A ns . 10.
l fi—L A nsS l i-

g
. 15.

5
1
9
5
1

. A ns. 20fi .

6. 3
1
2
1
1

.A ns. 35fi . 11 . A ns . 20. 16. A ns.

CA SE III.

136 . To reduce fract ions to higher terms .

137 Reducing a. fraction to high er terms is the

process of changing it to an equal fraction having a larger

numerator and denominator.

ORA L EXERC IS ES .

1. How many l 2ths are there in

SOLUTION .
— In one there are H, and in 1 there are 1 of 3 , wh ich are

and in 2there are 3 t imes 135, wh ich are Therefore i =

Reduce

2. 4 to 10ths. 6. 4 to 20ths. 10. 5 to 48ths.

3. 8 to l 2ths. 7. g to 30tbs. l l . 3to 70ths.

4. 3to 14ths. 8. 3. to 28ths. 12. 1
9
6 to 60ths.

5. 5 to l6ths. 9 . to 24ths. 13. H to 48ths .

14. Describe the Operation Ofreducinga fraction to higher terms.

From the above analysis we derive the following p
rinciple :

Princip le 1. Multiplying both terms of a fraction by the

same number does not change the value of the fraction.
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ORA L EXERC IS ES .

I. Preston had 1 of a box of oranges, and gave 5 of them to his

ii i- t or ; what part of the box did she rece ive ?
2. A newsboy earned ofa dollar, and gave his mother ofwhat

he named how much did he give his mother ?
8. Mr. Reed owned of the stock of a bank, and so ld g of his

stock ; how much did he sell ?
4. A morchant owned i of «t of3 of a ship ; what part of the

ship did he own ?

5. A t the rate of i of a dollar a gallon, what will of a gallon
of vinegar cost ?

6. A t tho rate of 1 of a dollar a yard, what will of a yard of

velvet ribbon cost ?

7. A t the rate of {a of a dollar a yard, what will aof a yard

of elastic cost ?

WR ITT EN EXERC IS ES .

1. If a tailor pays 86} for a yard of velvet , what is of a

yard worth ?

SOLUTION W gof $19 equals or $2}

8. A owns i of the stock ofa bank , and B owns as much

as A ; how much does B own ?

t A t the rato of SQi a tonJ vhat is the oost of g of a

t on of plaster?
A ns. 35

4. Henry has fiof -l quarts ofnnmmdMary hOS § aS many
as Henry ; how much has Mary

? A ns. 2§ “1m

5. A h m l of fi cost t ti}, and a ham l of fimr emst § aa

mo d s ; whnt m the eost of the flour ? A m w

C A drmm ker hought g of a yard ol m an sr% ‘

y ard : what did it cmt ? J M M

1. “ y i n -fit ment to a store ' ith w il l! dif f
o f it ; ho w much did she spend

?

lb. Kary t harudfi of a hnshel of W u ihfix$ oE bm
«M axim ; wha t dhi a ch m iw ?
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COMMON DEN OMIN A TOR.

14 1 . Fractions have a common denominator when they

have the same number for a denominator.

14 2 . Similar Fractions are those which have the same

denominator ; as , 3fifths and 2fifths.

14 3 . DissimilarFracti ons are those which have different

denominators ; as, 3 fourths and 3fifths.

ORA L EX ERC IS ES .

1. Reduce and to similar fractions.

SOLUTION .
—A common denominator for thirds and fourths is twelfths.

In one th ere are H, and in i th ere are Qof g , or 1
1
1 , and in th ere are 2

t imes fi r, or

Reduce to similar fractions
2. 1} and Q. 5. g and 3. 8. and z.

8. and 3. 6. and 9 . 3} andH.

4. and g. 7. and aandH.

11. Describe the process of reducing two fractions to a common

denominator.

12. How , then , shall we determine the common denominator of

dissimilar fractions ‘
I Hence the following principle

A common denominator of several dissimilar fractions is a

common multiple of the ir denominators.

WR IT T E N EX ERC IS ES .

1. Reduce f, it, and a? to a common denominator.

SOLUTION .
—Since the product of the denominators OPERA TION .

Of the fract ions is a common multiple of their de 4x 5 x 7 140
nominators, 4 x 5 x7, which equals 140, will be the x 5x7 05

common denominator. Then multiplying both terms x5X7 h
Of by 5 x7, we have p m, (Prin . l ). Multiplying £222; {H
both terms of b 4 x7, we have etc. Hence X4 >< 5 0

the following
i y i H8, 9X {fl

Rule . Multiply both terms of each fraction by the denom
inators of the other fractions .
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Reduce to a common denominator

2. 3, 3.3. Am. 33, 33, 33. 7. 3, 3, 3. Am 333333, 33.

3° “3: g! 5 Am’ $8: "HP 8° i n "3" A ns- E
8
0

” 87 {if
}

4° ‘1"l , "l' Am‘3
2
3" 9 ° 3: inIQ!“ Am’ fi ii » 518

5. 3, 3, 3. A m. 33. 33, 33. 10. 3, 3, 33 A m. 333, 33,

6° 11 g, ’ i » i i Am ii i , l it}, iii

LEA ST COMMON DEN OMIN A TOR.

14 4 . The Least Common Denominator of several

fractions is the smallest denominator in which all may be

expressed. Hence the principle

The least common denominator ofseveralfractions is the least
common multiple of their denominators.

3
.

9 1

7l g.

M
NJ

O

WRIT T E N EX ERC IS ES .

1. Reduce 3, S, and i“ to their least common denominator.

SOLUTION .
—We find the least common multiple OPERA TION .

of the denominators to be 24, hence 24 is the least L. C. M.= 24.

common denominator. Dividing 24 by 4, the de 8 3x6 1 8
nominator of i , we find we must multiply 4 by 6 to 4 m 2 4

produce 24 ; hence,multiplying both terms of i by 5 5 x4 20

6
, we have { x ii (Prin . Dividing 24 by 6» the 3 $23 2:denominato r of 3, we find we must multiply 6 by 4 8 8xs 2 4
to produce 24 ; hence, multiplying both terms of g
by 4, we have i H, etc. Hence the following
Eula—I. Find the least common multiple of the denom

ina tors for the least common denominator.

II. Divide the least common denominator by the denominator

of each fraction, andmultiply both terms by the quotient.

Reduce compound fract ions to simple ones,mixed numbers to improper
fract ions, and all to their lowest terms, before finding the least common
denominator.

Reduce to their least. common denominator

2'
‘3’ ii, ‘2 Am’

“

1
3
2 3

m
‘ 2, id Am T

O
I
O
OrT

fi
l
o
tfi T 0

‘

8‘ i t “H Am”38» “Hi : 38" 8"1
9
T: 2 Am rimi ii » iii
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1 . Reduce compound fract ions to simple ones, and reduce each fraction
and the sum to lowest terms .

2. To add mixed numbers
, add the integers and fract ions separately ,

and then un ite the ir sums.

Find the sum of

2. 8, 8, 8. A ns. 28. 16. 8, 8, 8.

3 s Am. 255 17 8. sf, 8
4. 8, 8, “

1
1
2 A ns. 8, 88.

5. 8, 8, 7
5
2 A ns. 18. 8 , 8, 88. A ns. 288.

6. 8, 8 8 A ns. 21
7
8 . 20. 8, 8, 88. A ns. 288.

7. 8, 8, 8. A ns . 288. 21. T8, 88. A ns . 28.

8. 8, 8, 8. A ns. 288. 22. 7
1
0”88, 88.

9 . 8, 8, 88. A ns . 288. 28. 88. A ns. 28.

10. 8, 8, 8. A ns. 24. 8, 198 , 88. A ns. 2T
8
2
3
6 °

l l . 8, 88. A ns. 28
9

8 . 25. 88, 68, A ns . 1888.

12. g, H A ns. 22
3
3 . 26. 118, 10, A ns. 298

1
5 .

18. 48, 38, 88. A ns. 98. 27. 88, 98 A ns. 3188.

14. 8, 8, 2152 A ns. 488. 28. 788, 88
3
19

2

988 A ns. 258 .

150 g, g", “
l
l
- g. Am. 2 ,

‘

3, 1 , A M . lgy‘g—a' .

PRA C T IC A L EXA M PLES .

1. John deposited 868 in a savings
- bank , and Joseph de

posited 878 ; how much did both deposit ? A ns. $138.

2. A miller ground 88 bushels of wheat for A , and 101
5
2

bushels for B ; how much wheat did he grind for both of

these persons ? A ns . 188bushels.

3. A man has three fields, the first containing 158 acres,
the second 167

2
3 acres, the third acres ; how many acres

in the three fields ? A ns. 498 acres.

4. I burned in my grate 2518 pounds Ofcoal in N ovember,
2878 pounds 111 December, and 2258 pounds In January , how

much did I burn In the three months ? A ns. 7658.

l
2 po .unds
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5. On Monday a grocer received on Tuesday 3147
3
6

more ; on Wednesday as much as on the two previous days ;

what were his receipts for the three days ? A ns. $167.

6. A bicycler rode miles on Monday, miles on

Tuesday , 37 miles onWednesday, and 423. miles on Thursday
how far did he ride in the four days ? A m. 1413

7
0 miles.

7. Mr. Kirk finds that his furnace consumed last winter

2% tons of coal in December, 22tons in January , and 3th in
February ; howmuch coal was burned during the three winter

months ? A ns. 83
3

-3; tons.

8. A drygoods merchant sold a lady 18} yards of flannel,
21% yards of silk, and as many yards of calico as of both

the other goods ; how many yards of goods did he sell to

her ? A ns. 81} yards.

SUBTRA CTION OF FRA CTION S.

14 6 . Subtraction ofFractions is the process of finding

the difference between two fractions.

ORA L EXERC IS ES .

1 . How many twelfths in the difference between and g?

SOLUTION .
—i equals 19, and 5 equals fl , and the difference between fl,

and 1
3
, is 1

1
5 .

Subtract

2. i from 5. gfrom i . 8. Qfrom

3. gfrom 1
3

5 6. gfromg. 9 . gfrom

4.
3 from

.

7. 1
4
, from i}. 10. from

11. How , then , shallwe subtract two fractions whose denominators

are unlike ? Hence the follow ing principles

1. To subtract fractions they must be similar.

2. To s ubtract dissimilar fractions they must be reduced to a
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7. 87} lb. of paper, at 3§ cents a pound. A ns. $3.203.

8. 465 Rochester lamps, at $7§ apiece. A ns. $3534.

9 . qts. of cranberries, at a qt. A ns.

10. 19 barrels of vinegar, at $5% a barrel. A ns. 81115.

1 1. 250 tons of coal, at a ton. A ns. 815934.

12. 35 dozen spoons, at $7% a dozen. A ns.

18. 18 barrels of flour, at $6§ a barrel. A ns.

14. 12§ cords of wood, at $52a cord. A ns. $743
1
?

15. I bought a lot of crockery, of which the retail price

was but I got a reduction ofi for wholesale and 335 for
cash ; what was the amount paid ? A ns. 33615

3
6
9
3 .

16 Mr. Winslow rented a house at $58§ a month , and

remained in it 4} years ; what did his rent amount to during
the time ? A ns. $2975.

17. Mr. A lden bought 52} bushels of wheat at 62} cts.

per bushel, and sold of it at 691} cts., and the remainder

at 713‘ cts. per bushel ; what did be clear by the trans

action ? A ns.

DIVISION OF FRA CTION S.

15 1 . Division of Fractions is the process of dividing

when one or both of the terms are fractional.

15 2 . There are Two Cas es : l st . The divisor an integer ;

2d. The divisor a fraction.

CA SE I.

153 . To divide a fraction by an integer.

ORA L EXERC IS ES .

1. How many times is 4 contained in g
‘
I

SOLUTION .
— 0ne is contained in g, 3times ; and if 1 is contained

3t imes, 4 is contained in 5, 1 of 5 t imes, or it. Therefore, etc.
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How many times is

2. 3 contained in 6. 4 contained in

8. 5 con tained inH? 7. 6 contained in l 2§ ?

4. 6 contained in g? 8. 7 contained in 16}

5. 7 contained in H? 9 . 9 contained in 191
1
5 ?

10. Since s+ 4 = as shown by the analysis, how may we divide

a fraction by a number that will divide the numerator ?

11. Since 4= 3
1
5 , as shown by the analysis, howmay we divide

a fraction by a number that will not divide the numerator

12. From the above analysis we derive the following principle

Principle 5. Dividing the numerator or multiplying the

denominator of a fraction by an integer, divides the fraction

WRIT T E N EXERC IS ES .

1. DivideH by 6, and also by 8.

SOLUTION .
—Dividing the numerator of f} OPERA TION

by 6, we have H+ 6 equals 13, (Prin.

SOLUTION —Multiplyingthe denominator OPERA TION .

ofHby 8 (Prin . we have {i s or 2

1
11
6 . Hence the following

{73 8 "

1
1
034

"

2
8
6

Rule . To divide a fraction by an integer, divide the nu

merator, ormultiply the denominator, by the integer.

1 . It is often conven ient to express the division with th e reciprocal of

the divisor, and cance l common factors .

Thus, § = fg.

2. Reduce amixed number to a fract ion , or divide the integer, unite

t he remainder with the fract ion , and divide the result .

Divide

2. R by 4. Am. 1
7
7 .

8. H by 3. Am. fig.

4. 1
9
1
9
5 by 6. A ns. 1

1
1
9
5 .

5. 7
°

- 7. A ns . 1
1331 .

6.m- i- 8 A M . 7
1
0
0
5 .
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ORA L EXERC IS ES .

1. If it takes 4 of a yard of silk to make a shopping
-bag, how

many can be made from 24 yards Of silk

2. If a yard of serge cost 4 Of a dollar, how many yards can I

buy for 9 dollars ?

3. A dressmaker bought some silk at $11} a yard, paying $74for
it ; how many yards did she buy ?

4. Henry , having44 of a quart of nuts, divided them among 8

of his schoolmates ; how many did each receive ?

5. A t 4 a dollar a day for board, how many days
’
board can a

lady get for

6. If one- half a peck of apples cost 15 cents, what will a bushel

and a half cost ?

7. A man divides 14 acres into building lots of4 Ofan acre each ;
how many lots did he make ?

8. A lady distributed $35 among some poor children,giving them

$44 apiece ; how many children were there

9 . A t the rate Of 4 oranges for 6 cents,what will be the cost Of 5

dozen Oranges

10. A school- boy shared 18 apples equally with his companions,

giving to each 41} apples ; required the number Of his companions.

11. A grocer sold 8 bushels Of potatoes, worth $4 a bushel, and
received for them eggs at the rate of $4 a dozen ; how many eggs,

did he get ?

PRA CT IC A L EXA MP LES .

1. If a yard Of Silk costs how many yards can I buy
for $164?

SOLUTION . I can buy as many yards as

144 - z 4, or 1 44 x4, which , by cancelling and multiplying, we find

equals or 74.

N ow n—Express the operat ion , and th en cancel common factors.

2. If 74 yards Of ribbon cost what is the price per

yard ? A ns.
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8. If pounds of paper cost what is the price per
pound ? A ns.

4. If 8} yards of silk - warp Henrietta cost $1235 what is
the price per yard ? A ns.

5. If 8} barrels of flour cost what is the cost per
barrel ? A ns .

6. If 6? tons of hay cost $4613 , what is the price per
ton ? A ns. $65
7. If 15 barrels of vinegar cost what is the cost of a

barrel ? A ns.

8. A grocer paid $33% for 15 Christmas turkeys ; what was
the average price of each ? A ns.

9 . A charitable society divided $250i equally among 7 poor
women ; how much did each receive ? A ns. $33 .

10. I paid $381} for 6& yards of cloth ; what was the price
per yard ? A ns.

11. John shared $75 with his sisters
,
giving to each

required the number of sisters. A m. 9 .

12. A ladydistributed among some poor people.giving
each person 833 ; how many were there ? A ns . 11.

f

13. William shared an estate of $7500 equally with his 4
brothersand3sisters ; howmuch dideach receive ? A ns.

14. The product of two numbers, diminished by 1123 , is
one number is 15, what is the other ? A ns. 163

1
3 .

15. A seamstress bought a sewing
-machine for $60, paying

$25 down ; how long will it take to pay for it if she pays
86} a month ? A ns. 53months.

16. A man
’

s wages are 822a day , and his daily expenses
81k how many days must he labor to save enough to buy a

suit of clothes worth A ns. 41 days.
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REDUCTION OF COMPLEX FRA CTION S.

15 5 . A Complex Fraction is one whose numerator or

denominator, or both, are fractional : as -

5 m
.

t i of t
A complex fract ion is not really a fraction, but an expression of one

fraction divided by another.

WRIT T E N EXERC IS ES .

1. Reducegto a simple fraction.

SOLUTION .
—This expression means that

3Is to be divided by and, inverting the gdivisor and multiplying, we have 3x
3
7,

which equals 3g.

3x i}:

Rule .
—Multiply the numerator of the complexfraction by its

denominator inverted.

2.g Am. I
n
c. 9 .3. Am.

s. Am. 33. 10.H . Am.

g A ns. u.

g; of fi
. Am. 11

35 .

5.
if Am.

3?
A m.

o.

Tiff; Am. H 13.

7. Am. a. ” (gxg. Am.

s.3 Am. 15. Am.

18. If a horse eats 3of a bushel of oats in a day, in how

many days will he eat 10; bushels ? A ns. 14 days.

17. What is the value of 126 of 34divided by H ofH?
A ns.H}.
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11. A farmer bought 25 sheep for 8137 ; what will 125

sheep cost at the same rate ? A ns. $685.

12. A drover paid $1000for 28 horses ; what will 35 horses

cost at the same rate ? A ns. $1250.

13. I purchase 98 pencils for 84 cents ; what will 175 pen

cils cost at the same rate ? A ns.

14. A careless boy lost 4 of gof a certain sum of money ;
howmany fifths ofgOf the sum remained? A ns. g.

15. Two boys each picked of a bushel of chestnuts, and

the first boy sold Qof his to the second ; what part ofwhat

the second has equals what the first had ? A ns. l .

CA SE II.
0

15 8 . When a number and its relation to another num
ber are given, to find that number.

ORA L EXERC ISES .

1. If3of a number equals 21, what is the number?

SOLUTION .
—If gof a number is 21, i of the number is of 21, which

is 7, and gof th e number is 5 times 7, or 35.

2. N ine is {L of what number? 15 is g of what number 20is 4
ofwhat number? 36 is 9 ofwhat number ? 42 is 5ofwhat number?

6. a» of the money a merchant has in bank equals $400; how

much has he in bank ?

4. Mr.Wilson drew out of bank 4 of his deposit, and then had

$240 in bank ; what was his deposit ?

5. A man willed i ofhis property to his wife, and the remainder,
$3600, to his son ; what was his property

6. Mary gave 4, of her money for a silk dress and 1 for a cloak,
and had $50 remaining ; how much had she at first ?
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7. Edith
,
after spending of her money , found that $16 was g

of what she had remaining ; how much had she at first ?

8. If 1 Of an army were killed and wounded
,

taken prisoners,

and 800men escaped, of how many men did the army consist

WRIT T E N EXERC IS ES .

Find the number of which

1. 180 is { a A ns. 240. 5. 450 is fr. A ns . 990.

2. 168 is fi. A ns. 210. 6. 480 is 1
5
5 . A ns. 1040.

3. 220is fit . A ns . 264. 7. 549 is A ns . 488.

4. 217 is 4. A ns. 248. 8. 343 is ?f. A ns. 196.

9 . A has 8240, which is ofB
’

s money ; howmuch has B ?

OPERA TION .

SOLUTION .
— If$240is gofB

’

smoney, 4ofB
’

smoney i, B
’

s $240
equals 1} of $240, which is $80, and 1 of B

’

s money B
’

s $80
equals 4 times $80, or $320. 4

i B
’

s $320

10. A farmer sold 360sheep, which is f; ofwhat he has left ;
how many has he left ? A ns. 450.

11. A drover sold 7 of his cows, and then had 320remain

ing ; how many had he before the sale ? A ns. 448 cows.

12. A newsboy sold 1240 papers this week , which was 3
as many as he sold last week ; how many did he sell last

week ? A ns. 1395.

13. A lady invested 4 Of her money in bank stock , and

had $7840remaining ; how much money had she before her

investment ? A ns .

14. A postman delivered 840 letters one week , which was

3} of the number delivered the previous week how many did

he deliver both weeks ? A ns. 1820.
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A RITHMETICA L A N A LYSIS.

15 9 . A rithmetical A naly sis with fractions includes the

followmg four cases :

CA SE 1.

1 60. To pass from one integer to another integer.

ORA L EXERC IS ES .

1. If 5 girls earn $3; in a day , howmuch will 7 girls earn at the

same rate

SOLUTION .
— If 5 girls earn $32or $55 in a day , one girl wil l earn é of

$55, or $2; and 7 girls will earn 7 t imes $2, which are $341 , or

2. If 3 boys spend $71} on a holiday , what will 8 boys spend at

the same rate ?

3. If4 “
trolleys take in $9§ in a trip, howmuch will 10 trolleys

take in at the same rate

4. How long will it take a farmer to plow 10furrows, if it takes

him Si minutes to plow 3 furrows ?

5. How much will a newsboy earn in 7 days, if he earns $207}
4 days

6. If 3 felt hats can be bought for how much will 10 such

hats cost ?

7. How far will a sail- boat “
run in 8 hours

,
if it “

runs
” 21}

miles in 4 hours ?

WRIT T E N EXERC IS ES .

1. If 5 cows cost 6931 what will 8 cows cost at the same

rate ?

SOLUTION .
—If 5 cows cost $93g, or OPERA TION .

one cow costs of $flii , or $315 5 cows cost $93§ $115

md 8 cows will cost 8 times $ 745, or 1 cow costs 4 of $1P = $i
$150. 8 cows cost $7;

Irax 8 $150

2. A mos bough t 4 rabbits for what will 6 rabbits

cost at the same rate ? A ns.

3. Mrs. Smith bough t 7 turkeys for what will 15

turkeys cost at the same rate ? A ns .
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CA SE III.

16 2 . To pass from an integer to a fraction.

ORA L EX ERC IS ES .

1. What cost 4 of a bushel Of English walnuts if 3 bushels

cost $6 ?

SOLUTION .
— If 3 bushels of walnu ts cost $6, 1 bushel costs 4 of $6, or

$2 ; then 4 ofa bush el costs 4 of$2, or $4, and 4 of a bush el costs 3 t imes

$4, or $2.

2. If an errand- boy can earn $32 in 5 days, how much will he

earn in 1} of a day ?

3. If a postman walks 6} miles in 3 hours, how far will he walk
at this rate in 5} hours ?

4. If 5 bushels of cats cost $14, for what can I sell 4 of a bushel
at the rate Of cost ?

5. If 6 pounds Of tea cost for what can I sell 6} pounds
and neither gain nor lose ?

6. Mr. Drexel’s yacht sailed 40miles in 8 hours ; how far at this

rate did it sail in 54 hours ?

WRIT T E N EX ERC IS ES .

1. If 1 cord Ofwood cost what will 1} ofa cord cost ?

SOLUTION .
— If 1 cord of wood cost $4.50

, 4 Of OPERA TION

a cord costs 4 of which is and if g 1 cord cost $4. 50

of a cord cost 3of a cord will cost 2 times 3}cord COSt $1- 50

or $3. ‘3‘ cord cost

2. A lady paid for a colt ; howmuch would She have

paid had she given 4 as much ? A ns.

3. A grocer bought 6 dozen eggs for what will 24
dozen cost at this rate ? A ns. 684 cents.

4. Bought 15 boxes Of oranges for and sold 4Ofa box
at the same rate what was received for them? A ns.

5. A manufacturer bought 164 tons of lead ore at the rate

of $224 for 7 tons ; what did it cost ? A ns . $5396 .

6. A farmer bought 104 acres Of land at the rate of$2247

for 7 acres ; required the cost. A ns. 5533524.
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7. Mr. Smith bought 221-7, cords Ofwood at the rate of$18}
for 5 cords ; what did it cost him? A ns. 8844-4.

8. When hay is selling at the rate Of 6 tons for $674, what
must I pay for tons ? A ns. $1124.

9 . When peanuts are selling at the rate Of 8 bushels for

374, how much will 1844 bushels cost ? A ns.

10. Howmuch must a foundry -man pay for 294 tons ofiron

ore, at the rate Of 12 tons for $334? A ns.

CA SE IV.

16 3 . To pass from a fract ion to a fraction.

ORA L EX ERC IS ES .

1. What will 4 Of a yard Of silk cost, if 4 Of a yard cost $1
9
5 ?

SOLUTION .
— If4 of a yard of silk cost $135 , 1 of a yard will cost 4of

$195 , or $135 , and 4of a yard will cost 4 t imes $136. or $4. If 1 yard cost

$4, 4 of a yard will cost 4 of $4, or $1.

2. What will 4 Of a yard of cloth cost, if 4 Of a yard cost $64?

3. If 4 of a barrel of flour is worth what is 4 of a barrel

worth ?

4. What is 4 of an acre of land worth , if 4 of an acre is worth

$126 ?

5. How much must I pay forH of a cord of wood, if 4 ofa cord
is worth

6. What must I pay for 4 of a bushel of berries, if 4Of a bushel
is worth $6

7. I paid $1400 for 44 acres of land ; how much will 54 acres

cost at the same rate ?

WRIT T E N EXERC ISES .

1.If 4 of an acre of land cost $210, what will 4 of an

acre cost ?

SOLUTION . Ifi oi an acre cost $210, ommymon,

1» of an acre will cost 4 Of $210, and 4 gxgx A ns .

of an acre will cost 4x$210, and 9 ofan
acre will cost 4x4x$210, which , by cancellation, we find is $240.

N OTE — The meth od by cancellat ion is preferred with the more dimcult
problems.
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3. g of $80 is 2 times what a lady gave for a bureau ; what was

the cost Of the bureau

4. A man owning 1? of the stock of a bank sold of his share ;

how much did he sell ?

5. Mary bough t a slate for 1 Of a dollar, and an arithmetic for g
of a dollar ; what was the cost of both

6. If of a number
,
increased by Of the number, equals 50,

what is the number ?

7. A lady owes a store bill of if she hands the clerk a,
how

much change would she receive ?

8. If i Of a pole is in the air
, i in the water, and the rest in the

mud
,
how much is in the mud

9 . How much will 14 pounds Of cloves cost, if 3} pounds can be

bought for 50cents ?

10. How far will a man drive in 5§ hours, at the rate Of21 miles

in hours ?

11. Harry found 60cents, which is 1} Of of what he then had ;

how much had he at first ?

12. Mrs. Smith exchanged 10pounds ofbutter, at 15 cents aponnd,
for calico worth 6} cents a yard ; how many yards did she receive ?

13. William gave his sister 20 cents,which is gOfwhat he had at
first

,
and ofwhat his sister now has ; how much had each at first ?

REVIEW OF FRA CTION S.

Reduce to an improper fraction

1. 2613 . 5.

2. s.

3. 47a. 7.

4. 76H 8. 9413 .

Reduce to a mixed number :

13. 17. LHQ
.

18.
l g

19 .

20. gl o



REVIEW OF FRA CT ION 8 .

Reduce to lowest terms

25. H.

26. fi g. A ns.H.

27. as;
28. HH. A ns . H.

29 .mg. Am.

30. figs. A ns . H.

Reduce to simple fractions :

37. HOffi » of$2. A ns. fl
38. 9 of43-3Ofa. A ns.H.

39 . Hof1
5
2
4
5 Offi . A ns. fi .

40. fl Of ofSi . A ns. 1
1
5.

REVIEW OF

Find the sum Of

l . A ns. 101
1
5.

2. A ns.

3. A na. 56H.

.
ii ll

,4
83
4-

34.
A ns fi

Find the difference Of

9 . 700 A ns . 6991
2
0
3
0.

10. 36; 184. A ns. l 7a.

11. 5817, A ns. 3743-3.

12. l fiflr. A ns.

Find the product Of

17. fix lgx 35. A m.

18. 16§ x 331,x 631“ Am.

19 . 13.}x A ns . 216k.

20. 31
5
2

' X24x 64. Am.

127

31. igm. Am. as.

32. 33
9 A m. 33.

33. 1
5
0
5
2
3
9
9
5 . Am. g.

84. A ns. Hi .

35. fi -Hfi. A ns.HQ.

86. fifi-fifi . A ns. PH».

41. H of OfH5. A ns. AH}.

42. it ofi t ofH. A m.

43. 9, Of6,
11
.yOf Am. 121

3
?

44. 2}Of41} ofs-gg. Am.

FRA CTION S.

5. 37g+2sg+

s. 164;

3 8

i
ii. 28. 3‘

13. 3m. Am. 361+
14. Am.M .

15. 1235; Am. e7g .

8
16.
55 Am. i .

21. 45§ x8§ x Am. 3648 .

22. 8g x 3}x 21h} . A ns. 7SH.

23. 54}x 5§ x A ns. 1663.

24. 5}x x A ns. 180.
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Find the quotient Of

25. 15§ A ns.

26. 18§ A ns.

27. 932 Si . A ns.

28. 133} A ns . 32.

Find the value Of A ns .

lfi .

—fi + fi .

35- 1
1
r+ i —a

“
r
—

t
s
z iti

36 f
’
s
— fis— z

‘
r h ‘

r Ht

Find the value Of

41. $3.
17

2,
_H4
2t

43 fl
9?

44. fi
124
4

A ns. 1m.

12

Find the value Of

51. 1
4
, Of it OfHr.

52. 1
2
0 Of $1

4
, Of

’

53. H Off}? of“ Offi .

54. 3x2§ gof

55. of 7.1.x ; of ‘3

56. “

1
4

1
“ Offi X ‘

f
i
g Of 15

450} 21. A ns . 213.

16#x 9 - z s}. A ns .

34 x 732i - z—14fi. A ns. 253.

20; 1
2
; Of83

3
5 . A ns.

A ns.

5 6? 71
1
6 +H 4e ~

8} 3; m 5g. 7g.

52 2} 4r
s
r it 318615

73 1533.

A ns.

20; 4 ofHOf513. 91g.

Hoffi offl —z- zfl xfi .

Of 54+ §4
°
r Of

-H. 10.

—t—t 14.

xx
1 7 “

fi x zs xfi
fi

o

fi xfi xfi i e -rb
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16. A man has 10135 bushels Of peanuts, and puts them

into paper
- bags holding 3

1
; Of a bushel ; how many bags does

he fill ? A ns. 652.

17. A drygoods clerk spends every year i , i , and i of his
salary ; what part of it remains ? A ns. 1

1
5 .

1 8. How many times will Of a barrel Of gallons fill

a vessel holding of a gallon ? A ns . lag.

19. If 3 be added to both terms Of the fraction 5, will the
value of the fraction be increased or diminished ?

20. If 3 be subtracted from both terms Of the fraction

will the value Of the fraction be increased or diminished ?

21. Will the value Of the fract ion 19be increased or dimin

ished if 3 be added to both terms ? If 3 be subtracted from

both terms ?

22. Mary, in attempting to multiply a fraction by got

the terms of the multiplicand inverted, and Obtained a prod

uct ofH ; what was the given fraction ? A ns . 53.

23. Maria, in attempting to divide a fraction byH,
inverted

the dividend instead Of the divisor, and Obtained a quotient of

44 ; what was the given fraction ? A ns. {J}.

PRA C T lC A L EXA M P LES .

1. Ifa boy lives rods from school, how far does he walk

in aweek to attend two sessions Of the school A ns. 410rods.

2. I bought a dozen oranges at the rate of 4 for 3 cents,

and sold them at the rate Of 3 for 4 cents ; what was my

profit ? A ns. 7 cents.

3. A man carried to a store 45. dozen eggs, which he sold

at the rate Of 9 for 18} cents ; how much did he receive for

his eggs ? A ns .

4. If a train travels 35 miles an hour, what distance will it

go between half
-

past 8 in themorning and a quarter past 5 in

the afternoon ? Am. 3061miles.
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5. A miller buys 8640 pounds of prime Minnesota wheat

at 90 cents per bushel of 60pounds ; what does he pay for

the wheat ? A ns.

6. It requires 3 varde of cloth 11} yards wide to make a

cloak ; how much cloth fi yards wide does it require to

line it ? A ns. 6 vards.

7. A lady buys 5 lb. of tea and 48 lb. of sugar ; she pays

per lb. for the tea, and her whole bill is what is

the price per lb. of the sugar ? A ns. 5 cents .

8. A chemist in making gunpowder mixes 8} lb. of salt

petre,
'1% lb. of sulphur, and 1§ lb. of charcoal ; how many

pounds of gunpowder will there be ? A ns. 11} pounds.

9 . A man,
having done i of a piece of work , requires 2

days more to finish it ; how many hours does he require to do

the whole, working 8 hours a day ? A ns. 128 hours.

10. In 1892 James was 32 years old, and his father was 1§
times as old ; the father was how many times as old as the

son in 1884 ? A ns. Father twice as o ld.

11. A mechanic works 300 days in a vear at $34. a day ;
his expenses average $2} a day for 365 days ; how much does
he save in a year ? A ns . $2282.

12. A grocer buys 50dozen eggs at 15 cents a dozen ; he

sells them at the rate of 8 for 12 cents ; what is his profit on

the transaction ? A ns.

13. A n errand- boy has to walk from the store to a house 1?
miles eas t of the store, and then to a house 29; miles west of

the store ; how far had he walked when he returned to the

store ? A ns. 8 miles.

14. From a piece of cloth measuring y ards there have

been sold 21}yards, 7§ yards, 125yards the remainder is worth

what was the value of the whole piece ? A ns .

15. If lemons are 37} cents a dozen, howmany boxes , each

containing 240lemons, can be bought for $120? A ns. 16.
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16. How many cords of wood, at $4
9

; a cord, must I give

for 85§ bushels ofwheat , at 75 cents a bushel, and 75 bushels

of rye, at 56 cents a bushel ? A ns. 25.

17. Two trains are 97} miles apart, and running toward

each other, one at the rate of 48% miles an hour, the other at
the rate of 25§ miles an hour ; how far apart will they be in

half an hour ? A ns . 60§ miles.

18. A lady bought a tract Ofland for $5000, and sold gof
it to Mr. Jones, and 13of the remainder to Mr. A llen ; what

was the cost of what remained ? A ns . $666§a

19 . Mr.Mason worked 22} days, and after payinghis board

and other expenses with of his earnings, had left ;

what were his daily wages ? A ns.

20. A truck - raiser gave 12
% bushels ofpotatoes, at 25 cents

a bushel, for butter worth 18} cents a pound ; howmuch but
ter did he get ? A ns. 17 pounds.

21. A real- estate agent bought land for $9750, and sold it

so as to gain T5; of the cost, the gain being 85 an acre ; how

many acres did he buy ? A ns. 150acres.

22. A merchant bought 100 yards of double- width sheet»

ing ; he sold of it to Mr. Brown, and 1} of the remainder to

Mr. Black ; what was the value of the remainder at 31{
cents a yard ? A ns.

THE PRIN CIPLES OF FRA CTION S.

16 4 . The Principles of Fractions were derived from

analysis and inference ; we now present a more general

demonstration of them.

1. Multiplying the numerator of a fraction by any number

multiplies the value of the fraction by that number.

If we multiply the numerator of a fraction by any number, as 5, the

resulting fraction will express 5 times as many fractional units, each Of

the same size as before ; hence the value of the fraction is 5 times as

great.
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S E C TIO N V .

DECIMA L FRACTIONS .

16 6 . A Decimal Fraction is a number of tenths
,
hun

dredths, thousandths , etc.

16 7. A Decimal Fraction is usually expressed by placing
a point before the numerator and omitting the denominator ;
thus, .5 expresses 1

5
6 ; .05 expresses 785 ; .005, “ h ,

etc.

16 8 . The Symbo l of a decimal is the period, called the

decimal p oint or separatrix. It indicates the decimal, and

separates decimals and integers.

16 9 . The places at the right ofthe decimal point are called

decimal p laces. The firs t place to the right of the decimal

point is tenths , the second place is hundredths , etc.

170. The method of expressing decimal fractions is a con

tinuation of the method of notation for integers. This beau

t iful law, as applied to integers and fractions , is exhibited in

the following

N OTA TION A N D N UMERA TION TA BLE.

ai

s . g
n us

‘

é
“S t:

d 'fl 0
a

3 5 pi
“D J

2 O n o 5 8 0 0 —2 ai

s a é fi g s g E
"
53 5 8 5 3 .

5,

g s s g s s g s s s e g g s -

as s e s

M a g u s-4 54 211 54 9 a ma a mz s mm
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

5 5. s e e -5 5 53 5 5 53
t ‘ o n fi ‘ m O I —fl v n zo h oo c»

Integers . Decimals.

171 . A Decimal is a decimal fraction expressed by the

method of decimal notation ; as, .5, .25, etc.
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2. Moving the decimal point one place to the left divides the
decimal by 10; two places, divides by 100, etc.

For
,
if the point be moved one place to the left, each figure will

express 1 tenth of its previous value ; hence the whole decimal will be
only 1 tenth as great, etc.

3. Preparinga decimal cipher to a decimal divides the decimal
by 10.

For this moves each figure one place to the right in the scale, in

which case each figure expres ses l tenth as much as before, and hence

the decimal is only 1 tenth as great.

4. A nnexing a decimal cipher to a decimal does not change
its value.

For each figure retains the same place as before, and hence expresses
the same value as before, and consequently the value of the decimal is
unchanged.

O RA L EXERC IS ES .

1. How many tenths in 1 ? in in in i» ?

2. How many hundredths in in in g? in 1
9
6 ? inHy?

3. How many hundredths in i ? in a? in in $3 ? in 316 ?

4. How many halves in .5 ? in .50? 5ths in .2 ? in .4 ?

5 . How many .4ths in .25 ? in .75 ? eigh ths in .125 ? in .375 ?

6. Express as a common fraction .5 ; .8 ; .25 ; .50 ; .75 ; .80; .125.

REDUCTION OF DECIMA LS.

175 . There are two cases of the reduction of decimals

l st.. To reduce decimals to common fractions.
2d. To reduce common fractions to decimals.

CA SE I.

176 . To reduce a decimal to a common fraction.

1. Reduce 25 to a common fraction .

SOLUTION .
— 25 expressed in the form of a OPERA TION .

common fraction is 130
5
6 , wh ich reduced to its A ns.

lowest terms equals 4. Hence the following
1

Ru le . Write the deno minator under the decima l
,
omitting the

decimal point, and reduce the commonfraction to its lowest terms.
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WRIT T E N EXERC IS ES .

Reduce the following common fractions to decimals

2. A ns . .25. 8. H. A ns .

3. 4. A ns. .75. 9 . H.

°

A ns . .9375.

4. 5. A ns . .625. 10. H‘ A ns. .53125.

5. A ns. .875. 11. fl . A ns.

6. A ns . .3125. 12. fl . A ns .

7. 1
1
5 . Am. .4375. 13. fi t . A ns. .44140625.

A DDITION OF DECIMA LS.

178 . A ddition Of Decimals is the process of finding the

sum of two or more decimals.

ORA L EXERC IS ES .

1. A dd {aand 1935 . 5. A dd 25 and .5.

2. A dd .4 and .6. 6. A dd .07 and .08.

3. A dd .04 and .05. 7. A dd .05 and .136.

4. A dd .4 and .06. 8. A dd and

WRIT T E N EXERC IS ES .

1. What is the sum of

SOLUTION .
—We write the numbers so that terms OPERA TION .

of the same order shall stand in the same column, and

begin at the right to add. 5 thousandths plus 8 thou

sandths are 13 thousandths, which equals 1 hundredth

and 3 thousandths ; we write the 3 thousandths, and

add the 1 hundredth to the next column . 7 hun

dredths plus 5 hundredths plus 7 hundredths equal 19 hundredths, and

the 1 hundred added is 20 hundredths, which equals 2 tenths and no

hundredths ; we write 0hundredths, etc.

Eula— I. Write the numbers so that terms of the same order
stand in the same column .

II. A dd as in whole numbers
,
and place the decima l point

bet ween the units and tenths of the sum.
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W RIT T E N EXERC IS ES .

1. From take

SOLUTION —We write the numbers so that terms of OPERA TION .

the same order stand in the same column, and begin

at the right to subtract. We cannot subtract 5 thou

sandths from 2 thousandths, hence we add 10 thou

sandths to 2 thousandths,which equals 12 thousandths

5 thousandths from 12 thousandths leaves 7 thousandths
,
wh ich we write

in the order of thousandths ; since we have added 10 thousandths or 1

hundredth to the minuend, we must add 1 hundredth to the subtrahend ;
1 hundredth and 3 hundredths are 4 hundredths 4 hundredths from 6

hundredths leaves 2 hundredths, etc.

Rule — I. Write the subtrahend under theminuend
,
so that

terms of the same order stand in the same column.

II. Subtract as in whole numbers
,
and place the decimal

point between the units and tenths of the remainder.

Find the value of

2. 5.

3. 6.

4. 7. 334;

8. From 5 take 5 hundred-millionths. A ns. .99999995.

9 . From 2 and .002 take .02 and .00002. A ns.

10. From 25 take 2} thousandths and 24billionths.

A ns .

MULTIPLICA TION OF DECIMA LS.

180. Multiplication of Decimals is the process of find

ing the product when one or both factors are decimals.

O RA L EXERC IS ES .

What is the value of
1. 2 times 186 ? 3x .5 ? 5. fax fi ? .6 x .7?

2. 3 times .6 ? 5 x .8 ? 6. 5 x 74,“ 5 x08 ?

3. 1
5
0
- times 125 ? .5x .7? 7. 1

3
6
x
1
13“ ? .3x .12 ?

4. {o times .4 x .8 ? 8. .6 x .15 ? .12x .12?
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22. Multiply 4 hundredths by 4 thousandths, and add 4

tenths to the product. A ns . .40016.

23. What is the product of one - tenth by one- tenth ? one

hundred by one- hundredth ? one million by one-millionth ?

DIVISION OF DECIMA LS.

18 1 . Division of Decimals is the process of finding the

quotient when one or both terms are decimals.

ORA L EXERC IS ES .

What is the value of

l . {lo 6. 6 4 1
3
5 ?

2. fifty - 9 6 ?
‘
7.

3. .50- 1- 2? 8.

4. .l 50+ 2 ? .l 5 + 2? 9 .

5. 10.

11. What is the product of tenths by tenths What, then, is the

quotient of hundredths by tenths ? What is the product of tenths

by hundredths ? What is the quotient of thousandths divided by
tenths ?

12. If there are three decimal places in the multiplicand and two

in the multiplier, how many in the product ? If there are five in

the dividend and three in the divisor, how many in the quotient ?

Principle — The quotient will contain as many decimal

places as the number of decimal places in the dividend exceeds
those in the divisor.

WRIT T E N EXERC IS ES .

1.

“

Divide by
SOLUTION 1ST .

—Dividingas inwhole numbers, OPERA TION .

the quotient is 526. Since the dividend contains

4 decimal places and the divisor 2, the quotient 2340

should contain 4 minus 2, or 2 decimal places 1216

(Prin . ) therefore the quotient is
936

SOLUTION 2D. 4.68 435 2808

6 915
1
c xIii? 1

1
0652115633 riux“ false—1 I l'u Of 2808

526 5.26. From either of these solutions we derive the following
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EXERC IS ES IN N O T A T IO N .

Write on the slate or board :

1. Six dollars and twenty
- five cents.

2. Ten dollars, thirty cents, and seven mills.

3. Thirty
- five dollars, forty

- four cents , and five mills.

4. Fifty
- four dollars, eight cents, and eight mills.

5. Six eagles, six dollars, six cents, and six mills.

6. One hundred dollars, five and one- half cents .

7. Seventy
- nine dollars, seven dimes, and 71} cents.

8. N ine hundred forty
- eight dollars, 824 cents.

9 . Seven thousand sixty
- nine dollars, 75 cents .

FUN DA MEN TA L OPERA TION S.

18 8 . Since United States Money is expressed in the

decimal scale, all the operations may be performed as in

decimals.

WRIT TEN EXERC IS ES .

1. Find the sum of $184and 18? cents. A ns.

2. From $25 take 25 cents and 25 mills. A ns.

3. Find the sum of dimes, 37; cents , and 375

mills. A ns. $42.

4. From 2 dollars take 2 mills ; from $404 take 404

cents . A ns .

5. Subtract 8} cents from 84}dollars, and add the remainder
to 81} dimes. A ns. $9 264.

6. A stock- dealer bought 125 calves at 334 apiece ; what

did they cost ? A ns.

7. A drover sold the government 33 horses at the rate of

$871} apiece ; what did he receive ? A ns.

8. If a cattle-feeder received for the sale of 25

cows, what did they hping him a head ? A ns.
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9 . If a carpenter
’
s wages are a week , how many

days must he labor to earn $264 ? Am. 96 days.

10. I paid for 5 barrels of flour ; what would 17
barrels have cost me at the same rate ? A ns.

11. A country merchant paid $95 for a lot of calicoes, at

cents a yard ; how many yards did he buy ? A ns. 760.

12. A t the rate of per cord, how many cords ofwood

can be bought for A ns . 327 cords.

13. Divide $164 by cents ; divide $48 by 6 dimes ;
divide 184 dimes by 15 mills. A ns. 134 ; 80; 125.

14. A lady bought a watch for $7515 a chain for a

brooch for and sold them all at a gain of $6{ what did

she receive for them? A ns.

15. A teacher bought a scrap
-book for an inkstand

for 624 cents, an atlas for a globe for and handed

the clerk a ten-dollar bill ; how much change Should she re

ceive ? A ns .

16. A merchant bought 12 hogsheads of molasses of 63

gallons each, at the rate of 32% cents a gallon, and sold them

at 40 cents a gallon ; what was the gain ? A ns .

17. A dressmaker bought 3 yards of muslin at 6} cents a

yard, 7 yards of linen at 87
‘
cents a yard, and handed the

clerk a $10bill what was her change ? A ns.

18. A dealer sold one day , in Chicago , Low Grade extra

flour, amounting to at per barrel ; how many
barrels were sold ? A ns . 2400barrels.

19 . A lady in furnishing her house bought 3 sets of chairs

at a set , 2 tables at apiece, 3 rocking
- chairs at

apiece, and 45 yards of carpet at a yard ; what

was the amount of the bill ? A ns.

20. A druggist bought 8 barrels of turpentine, each contain

ing gallons, at a gallon, and sold it for $0375 a

gallon ; what did he gain ? A ns.
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21. A coal-dealer bought a boat
- load of coal for $250, and

by retailing it at a ton he gained how many
tons in the load ? A ns . 50 tons.

22. I paid for sending a telegram from N ew York to

Philadelphia at the rate of for 10words, and 2 cents

for each additional word what did my dispatch of 24 words

cost me ? A ns .

23. A twood Wilson sold 420 bushels of new ungraded

corn at 60 cents per bushel, and received in exchange 120

bushels of oats at cents per bushel, and N o. 1 Minnesota

wheat, at $0694 per bushel ; how many bushels did they

receive ? A ns . 300bushels.

COMMERCIAL TRA N SA CTION S.

18 9 . In Commercial Transactions there are ordinarily

three distinct things considered— the quantity, the price, and

the cost.

190 . The Quantity is the amount bought or sold, ex

pressed by the number of times it contains the unit of
measure.

19 1 . The Price is the value of one of the units ofmeas

ure of any commodity. The Cost is the value of the whole

quantity .

19 2 . A n A liquot Part ofa number is the whole ormixed

number which will exactly divide that number.

A LIQUOT PA RTS OF $1.

5 cents $915 . 20cents $4.

67} cents $1
1
5 . 25 cents = $4.

cents $112. 50 cents

10 cents $1
1
6 . cents

cents $4. cents $3.
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of steel rails at per ton ; what was the charge for

freight ? A na. 82094 13.

6. A merchant bought 2 loads ofhay,weighing3475 pounds
and 4750pounds respectively , the wagonweighing750pounds ;

what did the hay cost at a ton ? A ns.

7. If a coal- dealer paid a ton at the mines, and

a ton for freight, what will he gain on 8768 pounds Of coal by
selling at a ton ? A ns.

BILLS A N D A CCOUN TS.

19 8 . A Bill is a written statement Of indebtedness, giving
the price, quantity, and cost of each item, and the entire

amount .

19 9 . The party owing a debt is called the Debtor ; the

party to whom the debt is due is called the Creditor.

200. A n A ccount is a record Ofthe business transactions

between two parties for a given time.

The Balance ofan account is the difference between

the amounts of the debit and credit items.

202 . The Footing Of a bill is the sum of its items. To

extend an item is to write its cost in the proper column.

203 . A Bill is receipted when the words Rec
’
d pay

ment or Paid are written at the bottom, followed by the

signature of the creditor or his agent .

204 . The abbreviations commonly used in bills are as

follows :

A t . Cents . Pay
’
t , Payment.

A ccount . Cr., Creditor. Per, By.

A cc
’

t , A ccount . Dr Debtor. Pcs ., Pieces.

Bal., Balance. N O. or it, N umber. Rec
’

d, Received.

N OTE .
— Deduct-ions are often made in bills, somet imes from the retail

price of the items and somet imes from th e amount of the bills. The

symbol meaning hundredths, is frequent ly used in expressing deduc

t ions ; thus, less 673 means 6 hundredths deducted.
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MR. THOMA SWILSON ,

n M of

0 times,
20 b. White Sugar,

Tea.
6 lb. Butter,
6 lb. Cheese,

Charged in

N EW YORK , July 15, 1894.

A . T. JA CKSON

Men
’
s French Calf Boots,

Women’

s Enameled
Fox

’

d Gaiters,
Bo
y
s
’

B

Kip Boots,
B ums“ .

Misses’ Rubber Sh
Women’

s A rctics,
Less }.

Rec’d payment,
TA YLOR, WILSON CO.

BA LTIMORE , May 27, 1894.

EDWA RD FERRERS,
To A . F. BEN N ETT,

For Setting Boiler and Excavating, 10000
‘ 13; Days

’ Work of Bricklayer,
5} Laborer,
1 Load Sand,
15 Bushels Lime,
500Dark Stretchers,
500Salmon Bricks,

BOSTON , Jan. 10, 1895.

MITCHELL WA LTON .

16?
20?
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BOSTON , June 1, 1895.

JOHN WA LKER
,

B ought ofHOUGHTON , MIFFLIN CO.

1 Set Waverley N ovels,
4 Holmes

’

s Poems,
3Whittier’

s Poems
,

2

I
I
g
amptpn Le

v
c

‘t
ur

arownmg
’
s or

3 Rambles through Japan,
2 A siatic Breezes,

Rec
’
d payment,
JOHN B. A LLEN , forH.

,
M . CO.

N OTE —The fract ions denote the deduct ions made on the different

books named . Mak e the deduction from each item before extending it .

MRS . HEN RY BA CON ,

Pr. W. G. Ewers and Basins

Cov’d Soaps
Brush Trays

D
p‘
z.

g
owls

uss

StemWines
Glass Pep rs

Individu Salts
1- 3 in 1- 6 in 1- 7 in

Oval Gl h”S D“ “5

100 150 200
Crate and Porterage 25 18 43

0
°

N

N

N

H
W
N

N

N

1 - 3 in 1 - 6 in 1- 7 in
N OTE .

100 150 200
means that there are 1 dozen 3- 1nch dishes

$1, 1 dozen 6- inch and 1 dozen 7- inch $2.

WRlT T E N EXERC IS ES .

Let pupils make out bills in proper formfrom the following
statements

1. Mrs. Evans bought ofH. K . Thurber Co . 25 lb. Whole
Pepper. 16fi

'

10lb. N utmegs, $1,and 1 boxO. K . Mustard,

12 lh .

, 25g. What was the amount of the bill ? A ns. $17.

PHILA DELPHIA , Oct. 1, 1894.

Bought of TYN DA LE CO.

50

50

50
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2. James Morrow CO. bought ofWm. Waters Son 4

doz. cans ofPeaches, 2 doz. cans ofSalmon,

4 doz. Cans Tomatoes, What was the amount of

the bill ? A ns .

3. John Russell bought ofWm. Talcott, 6 Oak Churns,

2doz. l - bu.Corn Baskets , 84 ; doz. Potato Mashers,
$1 1 doz. 6- ft. Ladders, 34. What was the amount of

the bill
'

? A ns .

4. James Oliver bought of Biddle Hardware CO. 1} gro.

Table Knives and Forks, “i doz. Razors, $9 l
doz. Pocket Knives, 36 ; 1

1
5 doz. Cheese Knives,

Required the amount of the bill. A ns .

5. Copeland
’

s restaurant ordered Oct . from James
Williams, the following : 67 lb. Ribs OfBeef, 3Lambs,
$5 ; 3 Calves

’ Heads, 2 Calves
’ Livers, (ca 37

lb. Veal, 17 Make out the bill. A ns .

6. Charles Fletcher delivered the following, May 12, 1894,

at the Colonnade Hotel : 15 Salmon, 37 Lobsters,
5 Fresh Mackerel, 12; 2 Shad, 9 Sea- bass,

3doz. SofiaCrabs, 14doz.Frogs, Ex

tend the items and find the footing of the bill. A ns.

7. Lewis G. Sumner bought of Blanding (it Co . . Jan. 20,

1893, 1 lb. Citric A cid, 5 lb. Chloride Lime , 87 jar,
10lb. Epsom Salts, 3 lb.GumShellac, 1

doz. Hood
’

s Sarsaparilla, $7 2 lb. Carbolic A cid Crystals,

What was the amount of the bill ? A ns.

8. Mrs. Mary Taylor of Phila. presents the following bill

to Mr. John Wallace, Feb. 1, 1895 : Board for 4 weeks,

810; fuel and light 4 weeks , 81. Mr. Wallace presented

the following bill to Mrs. Taylor at the same date : Jan. 11,

10lb. Tea, Jan. 15, 16 lb. Sugar. 1 Barrel N O.

1 Mackerel, 825 ; Jan. 26, 5 lb. Butter, 457, and 2doz. Eggs,

Make out both bills, receipting the smaller and cred

iting the amount upon the other. A ns. Cr. Mrs. T., 69 05.
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A VOIRDUPOIS WEIGHT.

213. A vo irdupo is W eigh t is used for weighing every

thing except jewels, precious metals, etc.

16 ounces pound lb.

100pounds 1 hundredweight cwt.

20hundredweight 1 ton T.

Th e unit is thew and. It is derived from the Troy pound, and contains

7000grains Troy . It is equal to the weigh t of cubic inches of

water at Fahr., th e barometer being at 30 inches.

ORA L EXERC IS ES .

How many

1. Ounces in 7 lh. ? In 10 lb. ? 3. t . in 3210lb. In 20T. ?

2. Lb. in 80oz. ? In 7 cwt. ? 4. T. in 1200cwt. ? In 160cwt . ?

5. HOW many cwt. in i Of a ton ? In 4Of a ton ?

3. HOW many pounds in 15 cwt. 7 In 20cwt. In 50cwt. ?

WRIT T E N EXERC IS ES .

Howmany
1. Lb. in 6 T. 18 cwt . 45 lh. ? 5. Tons in 13845 lh. ?

2. Lb. in 4 T. 17 cwt. 97 lh. ? 6. Tons in 9797 lb. ?

3. Oz. in 19 cwt. 53 lb. 15 oz. ? 7. t . in 31263 oz. ?

4. Oz. in 8 T. 73 lb. 14 oz. ? 8. Tons in 257182 oz. ?

9 . Howmanygrains in a pound A voirdupois ? Howmany

grains in an ounce A voirdupois ? A na. 7000 4374.

10. Which is heavier, and howmuch, a pound of lead or

a pound of silver?

11. Which is heavier, and howmuch, an ounce of feathers

or an ounce of silver ?

12. Howmany A voirdupois pounds are there in 175 Troy

pounds ? A ns. 144.
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A POTHECA RIES’ WEIGHT.

214 . A po th ecaries
’ W eigh t is used in prescribing and

mixing dry medicines. Medicines are bought and sold by

A voirdupois Weight.

TA BLE .

20grains (gr.) 1 scruple B.

3 scruples 1 dram 5 .

8 drama 1 ounce 3.

12 ounces 1 pound lb.

The unit is the pound , and is ident ical with the Troy pound, as are also

the ounce and grain, th e ounce be ing different ly divided.

ORA L EXERC IS ES .

HOW many
1. Grains in 5 3? In 9 3? 4. Drams in fi g? In 8 3?

2. Scruples in 7 5 ? In 14 5 ? 5. Ounces in 80 5 ? In 104 5 ?

3. Drama in 12 9 ? In 96 a? 6. Pounds in 96 5 ? In 144 3?

7. HOW many doses of 2 grains each can be made from a dram

of quinine ?

WRITT E N EXERC IS ES .

How many
1. Drama in 8 lb. 63? 5. Pounds in 8165 ?

2. Ounces in 39 lb. 83? 6. Pounds in 4763?

3. Scru. in 18 lb. 4335 29 ? 7. Pounds in 52919 ?

4. Grs. in 16 lb. 45 23 16 gr. ? 8. Pounds in 92456 gr. ?

9 . How many pills of 4 grains each can be made from

55 13 Of quinine ? A ns. 80.

MEA SURES OF LEN GTH.

215 . Measures ofLength are used in measuring length,
breadth, height, distance, etc.

216 . A Line is that which has length without breadth or

thickness.

A line is estimated by ascertaining howmany times it contains some
definite length regarded as a unit of measure.
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WRIT T E N EXERC IS ES .

1. HOWmany feet in 12 rd. 2. How many rods in 209

3 yd. 2 it ? it ?

OPERA TION . OPERA TION .

rd. yd. ft. feet.

12 3 2

59 59 69 - 2a.

63 2 2

6

6

3y
d.

12—6 halves=3 yd.

N OTE —We mult iply by 5, and N OTE .
—To divide by 5} we re

add to the product the 3 yds. , and duce both to halves ; then the re

then , multiply ing by i ,we have 69 mainder is halves, wh ich we reduce

yd. to wholes by dividing by 2.

HOWmany

3. Inches in 29 ft. 6 in. ? 8. Feet in 354 in. ?

4. Feet in 5 rd. 3 yd. 1 fit ? 9 . Rods in 924ft ?

5. Inches in 344 rd. 8 in. 10. Rods in 68120 in. ?

6. In. in 2 rd. 5 yd. 2 ft. 9 in. l l . Rods in
‘
609 in. ?

7. Feet in 5mi. 208 rd. 2yd. 2ft. 12. Miles in 29840ft ?

SURVEYORS’ LIN EA R MEA SURE.

221 . Survey ors
’

Linear Measure is used by surveyors

and engineers in measuring the dimensions of land, dis

tances, etc.

TA BLE

inches (ih .)
25 links

100 links

80 chains

Th e unit is a chain called Gunter
’
s

and is 4 rods, or 66 fee t, long.
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MEA SURES OF CA PA CITY .

232 . Meas ures of Capacity are volumes used to de

termine the quantity of fluids and many dry substances.

233 . Measures Of capacity are therefore of two kinds

Measures of L iquids and Measures ofDry Substances.

234 . L iquid Measures are Of two kinds—Liquid or

Wine Measure and Apothecaries
’

Fluid Measure.

LIQUID OR WIN E MEA SURE.

235 . L iqu id orW ine Measure is used for measuring
all kinds Of liquids.

TA BLE .

4 gills (gi.) 1 pint pt.

2 pints 1 quart

4 quarts 1 gallon gal.

1 . The standard unit of wine measure is th e gallon, wh ich contains 231

cubic inch es, and will hold a little more than 8} lb. A v. of dist illed

water. Th is is called the Winchester gallon, from the standard having

been formerly k ept at Winch ester, England .

2. Barrels and hogsheads are of variable capacity . The barrel of 31}
gallons and h ogsh ead of 63 gallons are used in est imat ing the capacity
of wells, cisterns, vats, etc.

A POTHECA RIES’ FLUID MEA SURE.

236 A po th ecaries
’

Fluid Measure 18 used for measur

ing liquids in preparingmedical prescriptions.

TA BLE .

60minims (111 ) 1 fluidrachm f5.

8 fluidrachms 1 fluidounce fg.

16 fluidounces 1 pint O.

8 pints 1 gallon Cong.

In estimating th e quant ity of flu ids, a. common teaspoon h olds about 1

fluidrachm ; a common tablespoon, about i a fluidounce ; a wineglass, about

1} fluidounces ; a common teacup , about 4 fluidounces. The minim is
equivalen t to a drop of water, but t h e drOpS of different fluids vary in

size according to the tenacity of the liquid.
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ORA L EXERC IS ES .

How many

1. Gills in 4 pints

2. Pints in 8 quarts ?

3. Pints in 1 gallon ?

4. Quarts in 12 pints ?

WRIT T EN

Reduce

l . 12 gal. 3 qt . to quarts. 5. 51 qt . to gallons.

2. 15 gal. 2 qt. 1 pt . to pints. 6. 125 pt. to gallons.

3. 23 gal. 3qt . 1 pt. 3gi. to gills. 7. 767 gi. to gallons.

4. 15 Cong. 7 O. 6 fg to £5 8. 16304 f5 to Cong.

9 . What cost 6 gal. 3 qt. 1 pt. Of vinegar a pint ?

A ns .

DRY MEA SURE.

237. Dry Measure is used in measuring dry substances,

such as grain, fruit, salt , coal, etc.

TA BLE.

2 pints (pt.) 1 quart qt.

8 quarts l peck pk .

4 peeks 1 bushel bu.

1 . The unit of dry measure is th e Winchester bushel, formerly used in

England, and named from th e place Where the standard was preserved.

Its form is a cy linder 18} in . in diameter and 8 in . deep. Its volume is
cu . in . , and it con tains lb. A v. of dist illed water. The

N ew York bush el is nearly ident ical with the Imperial bushel of Great
Britain, con tain ing cu . in .

2. Th e cental of 100 lb. is a standard recen tly recommended by the
Boards of Trade in N ew York , Cincinnat i, Ch icago, and other large

cit ies, for est imat ing grain , seeds, etc .

ORA L EXERC IS ES .

HOW many

1. Pints in 6 qt. ? In 8 qt . ? 4. Quarts in 16 pt . ? In 24 pt . ?

2. Quarts in 5 pk . In 7 pk . 5. Bushels in 12 pk. In 36 pk. ?

3. Peeks in 5 bu. In 8 bu. 6. Bushels in 32 qt. In 64 qt. ?

5. Quarts in 24 gills ?

6. Gallons in 36 quarts ?

7. Gallons in 48 pints ?

8. Pints in 48 fluidounces ?

EXERC IS ES .
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1 . The unit is the degree. wh ich is 341, of .the circumference ofa circle.

A quadrant is one - fourth Of a circumference , or A minute of the

earth ’
s circumference is called a geographic mile.

2. Th e divisions Of the circumference are no t ofabsolute length ; they
are merely equal p arts, used to indicate the size ofangles . Thus, a quad

rant, whether the cir
cle is large or small, measures a right angle.

WRIT T E N EXERC IS ES .

Reduce

l . 45
’
20

”
to seconds. 5. 2720

”
to minutes.

2. 12
°
25

'
to minutes. 6. 745

'

to degrees.

3. 24
°
37

'

48
”
to seconds. 7. 88668

”
to degrees.

4. 3S. 18° 15
’
22
"
to seconds. 8. 389722

"
to signs.

9 . If Mars at a certain time is 35° 17’
30

”
east of Jupiter,

how many seconds are they apart ? A ns.

TIME .

243. Time is a portion Of duration. The measures of

time are fixed by the revolution Of the earth on its axis and

around the sun.

1. The revolution of the earth on its axis fixes the day ; its revolution

around the Sun fixes the year.

2. The day is divided into 24 hours ; each hour, into 60minutes, and
each minute, into 60seconds.

seconds (sea )
minutes

hours

days

days

years

7 days 1 week wk.

4 Weeks 1 lunar month , mO.

13 lunarmonths, 1 da., 6 hr or

12 calendar months
1 year

minute

hour

day
common year

leap year

century
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The unit of time is the day it is determined by th e revolut ion of the

earth on its axis. Th e Sidereal Day is th e
'e xact t ime of the revolut ion

of th e earth on its axis. The Solar Day is the t ime of th e apparen t revo

lation of the sun around th e earth . The A stronomical Day is the solar

day , beginning and ending at noon . Th e OieilDay is the average length

of all the so lar day s of the year ; it begins at 12 o
’
clock midnigh t , and

consists of two periods of 12 hours each .

THE CA LEN DAR.

24 4 . The Calendar is a division of time into periods

adapted to the purposes of civil life.

24 5 . The Year is divided into 12 calendarmonths, three

of which constitute a period called a Season.

24 6 . The seasons, months, and number of days in each

are given in the following table

N 0. or Mo . MON TH.

1 January
2 February

3 March

4 A pril

5 May

6 June

7 July Sumner

8 A ugust

9 September

10 October

11 N ovember

12 December Winter

number of days in each month is easily remembered

following stanza

Thirty days hath September,
A pril, June, and N ovember ;
A ll the rest have thirty

- one,

ExceptingFebruary alone ;
To wh ich we twenty

-e ight assign,
Till leap year gives it twenty

- nine.
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ORA L EXERC IS ES .

1. How many seconds in 6 minutes ? In 1 hour?

2. How many minutes in 420 seconds ? In 5 hours ?

8. How many hours in 840minutes ? In 6 days ?

4. How many days in 48 hours In 3weeks ?

5. How many days in 2 common years ? In 2 leap years ?

6. How many common years in 730days ?

7. N ame the months which have 30days each ; those which have

31 days ea
ch .

8. How many days in the three spring months ? In the three

summer months ?

WRIT T E N EXERC IS ES .

How many

1. Seconds in 1 day ? 5. Days in 86400sec. ?

2. Minutes in 1 week ? 6. Weeks in 10080min. ?

8. Min. in 3 da. 5 h. 45 min. ? 7. Days in 4665 min . ?

4. See. in 21 h. 21min. 30sec. ? 8. Hours in 76890sec. ?

9 . In a common year how many hours ? How many min

utes ? Seconds ? Am. 8760;

10. How many days from A pril 9th to September 11th ?

A ns. 155 days.

11. How many days from March 28th to December l 6th

A ns. 263 days.

12. How many more days in the three summer months
‘

of

1776 than in the three winter months of that year ?

13. How many days fromMar. 21st to July l 6th ? From

A pril 14th to A ugust 27th ? FromMay 12th to October 27th

A DJUSTMEN T OF THE CA LEN DA R.

24 7. A True or So lar Year is the exact time in which

the earth revolves around the sun. It consists of365 da. 5 h .

48 min. sec.
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6. If the year 1895 begins on Tuesday, on what day will

the year 1900 begin ? A ns. Monday.

7. How many days fromJanuary 20th , 1892, to September
24th of the same year? Am. 248 days.

8. How many leap years from 1883 to 1893? From 1895

to 1905 ?

9 . How many days from the beginning of 1896 to the end

of 1905 ? Am. 3652 days.

MEA SURES OF VA LUE.

250. Money is the measure of the value of things. It is

of two kinds— coin and paper money.

25 1 . Co in , or Specie , is metal prepared and authorized

by government to be used as money .

25 2 . Paper Money consists of printed promises to pay
the bearer a certain amount duly authorized to be used as

money .

25 3 . Currency is whatever circulates as monev. It is

of two kinds—specie currency and paper curre ncy.

25 4 . Legal Tender is a term applied to money which is

required by law to be accepted in payment of debts.

In coining gold and silver they are mixed with a basermetal called

an alloy, for the purpose of rendering the coin harder and more durable.

In coinage the alloy is considered as having no value.

UN ITED STA TES MON EY.

25 5 . United States , or Federal Money , is the legal

currency of the United States.

TA BLE .

10mills (m.) 1 cent , ct. 10dimes 1 dollar, 8.

10 cents 1 dime
, d. 10dollars 1 eagle , E .

The unit is the gold dollar. The currency is founded upon t h e decimal

sy stem. dimes , cents , and mills be ing written as decimals . Th is gives

great simplicity to the operat ions.
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O RA L EXERC IS ES .

1. How many cents in $116 ? Si ? $51? as ?

2. What part of a dollar is 10 cts . ? cts . ? 20 cts. ? 25 cts. ?

16§ cts . 1 33} cts . ? cts . ? 50 cts . cts . 75 cts . 83§ cts.

8. What part of4 eagles is 25 dimes What part of 15 cents is g
of a dime

4. Howmany eagles in 80dollars In 300dimes In 4560cents

In mills ?

EN GLlSII OR STERLIN G MON EY.

25 6 ._English , or Sterling Money , is the legal currency

of England.

TA BLE .

4 farthings (far. or qr.) 1 penny d.

12 pence 1 shilling s.

20shillings 1 pound or sovereign

21 Shillings 1 guinea G.

The unit is t he pound, represen ted by th e sovereign and £ 1 bank - note.

Its value by late ac t of Congress is fixed at

O RA L EXERC IS ES .

How many

1. Farth ings in 8 pence ? 4. Shillings in 18 pounds ?

2. Pence in 7 shillings ? 5. Pounds in 320 shillings ?

3. Shillings in 105 pence ? 6 . Pence in l guinea?

7. What part of3 pence is 8 farthings ? What part of4 shillings

is 7 pence ?

8. What part of 18 pence is 4 of a shilling? What part of a

guinea is 2 of a pound ?

WRIT T E N EXERC IS ES .

How many

1. Farthings in 7 s. 6 d. 2fan ? 5. Shillings in 362 fan ?

2. Pence in £ 12 10s. 10d. ? 6. Pounds in 3010d. ?

8. Pence in £ 14 18 s. 11 d. ? 7. Pounds in 3587 d. ?

4. Far. in £ 92 15 S. 8 d. 2fan ? 8. Pounds in 89074 fan ?
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9 . Value in U. S. money of £ 25 6 s. ? A ns.

10. In U. S. money of £ 16 18 s. 10d. ? A ns .

CA N A DA MON EY.

25 7 . The Currency of Canada is nominally the same

as that of the United States, the table and denominations

being the same.

25 8 . The decimal currency was adopted in 1858, the A ct

taking effect in 1859 , previous to which the currency was

the same as the English.

1. The coins are nominally equal to th e corresponding coins of the

Un ited States money , but the in trinsic value is a little less. Th e eagle

of the United States is th e legal tender for sums of $10and upwards .

2. Th e coins consist of silver and copper. The silver coins are th e 50

cent piece. th e 25 - ccnt piece, the chilling or 20
- cent piece, the dime, the half

dime. The copper coin is th e cent. The gold coin used in Canada is the

English sovereign , worth

FREN CH A N D GERMA N MON EY.

25 9 . The Unit of French money is the franc, the value
of which is cents. The franc is divided into tenths and

hundredths, called respectively decimes and centimes.

The decime, like our dime, is not used in business calculations, but is

expressed by centimes thus, instead of 5 decimes, we say 50centimes.

260. The Unit ofmoney in Germany is the mark (Reich ;
mark),worth cents , and this is divided into 100pfennige.

WRIT T E N EXERC IS ES .

1. How many dollars in francs ? A ns.

2. How many francs in $145 ? A ns . 75l .29+fr.

3. Dollars in 254 marks 25 pfennige ? A ns .

4. How many marks in A ns. m.

5. Bought an opera
-

glass for 20 francs ; what did it cost

in United States money ? A ns .

6. Bought a lot of photographs in Munich for 200marks

what are they worth in ourmoney ? A ns .
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19 Ifthe distance fromN ewYork toPhiladelphia is exactly
90mi les, required the number of inches. A ns . 5702400 in.

20. A ship driven out of her course by a storm changed

her longitude 5
° 24

’
how many geographical miles did

she run ? A ns. 3241
3
5 miles.

REDUCTION A SCEN DIN G.

26 8 . Reduction A scending is the process of reducing a

number to a higher denomination.

WRIT T E N EXERC IS ES .

Reduce

l . 8424 gi. to gallons. 7. 95987 oz. to tens.

2. 3401 pt . to bushels. 8. 271236 in. to miles.

8. 2745 d. to pounds. 9 . 53427 li. to miles.

4. 65924 far. to pounds. 10. 646755 cu. in. to cords.

5. 86742 gr. to lb. Troy 11. 3725179 P. to sq. mi.

6. 78643 gr. to lb. 12. 19870ft. to miles .

18. How many common years are there in

seconds ? A ns. 2 yr. 50da. 11 h . 48 min. 6 sec.

14. A butter-dealer sold 5742pounds ofbutter in a month ;
howmany firkins (56 lb.) did he sell ? A ns. 102 firk . 30lb.

15. If the sun rises at 5 hr. 20min. A . M. , and sets 6 hr. 40

min . P . M . ,
how long is the day ? A ns. 13 hr. 20min.

16. If a watch gains 2min. 15 see. a day, howmuch will it

gain during July and A ugust ? A ns . 2 hr. 19}min.

17. A Ship changed her longitude in a storm 864 geo

graphical miles ; what change had she made in her lon

gitude ? A ns. 14
°

18. A miller ground a quantity of rye, and took 84 1b. of

flour for toll, which was 113 of the whole ; how many bushels

were there brought to mill if a bushel Of grain produced 42

lb. of flour? A ns. 20bushels.
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WRIT T E N EXERC IS ES .

MISCELLA N EOUS EXAMPLES.

1. What will be the cost of 3 cwt. 25 lb. Of sugar at 5

cents a pound ? A ns.

2. How much rice, at 11fi
'

a pound, can be bought for

A ns. tons.

8. How much must I pay for 7 tons of coal at a

hundred ? A ns. 5.

4. How many rails 30 ft. longwill be required to build 5

miles of railroad ? A ns. 880.

5. How many bushels Of corn in a sack of corn weighing

2800lh. , reckoning 56 lb. to the bushel ? A ns. 50bu.

6. How many coffee- cups, holding 4 pint each , can be filled

from an urn holding 1 gal. 3 qt . 1 pt . ? A ns. 30.

7. If there are 9 oz. of iron in the blood Of a man, how

many men would furnish iron enough to make an 18-

pound

ball ? A ns . 32 men.

8. How many pills Of 2 grains each can be made from

2 lb. 63 35 23 Of quinine ? A ns. 7310.

9 . How many times will a wagon
-wheel 8 ft. 3 in. in cir

cumference revolve in going 25 miles ? A ns.

10. Which is greater, and how much , 6 dozen dozen or a

half a dozen dozen ? A ns. l st , by 792.

11. Howmany cannon -balls, each weighing 31 lb. 4 oz.
, can

be made out of a ton of iron ? A ns . 64.

12. A t the rate of a day of 10 hours, how much

should be paid a man who works from quarter before 8 until
15 min . after 4 ? Am.

18. I heard the clap of thunder 8 seconds after seeing the

flash ; how far was the stroke away, sound moving 1092 feet

a second ? A ns. 1ggmiles.
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14. If a lady takes an hour
’

s nap every afternoon for 25

years, how much time will she lose if 6 Of the years are leap

years ? A ns. 1 yr. 155} da.

15. How longwill it take to hear a clap of thunder from a

cloud 1 mi. 250 rds. 4 yd. distant, if sound travels 1092 it . in

a second ? A ns . see.

16. How long will it take to count at the rate

of$75 per minute , working 10hr. a day ? A ns. 223L da..

17. How many minutes longer was March, 1892, than Feb

ruary of the same year ? A ns. 2880min.

18. How many more seconds were there in 1892 than in a

solar year ? (See A rt. A ns. 654703 sec.

19. How many half-

pint bottles will be required to hold 5

gallons Of writing fluid ? A ns . 80.

20. If a druggist puts up in prescriptions an average Of

1 1h. 33 15 29 15 gr. Of drugs daily, how much did he use

duringFebruary , 1892? A ns. 36 lb. 93 75 19 15 gr.

21. How many ounces of calomel will it take to make 750

pills of 5 grains each ? A ns . 7365 19 10gr.

22. How many minutes more in the summer Of every com

mon year than in the winter ? A ns. 2880min.

28. How many pages are there in a 12mo book which re

quires 18 fully
-

printed Sheets ? A ns . 432 pages.

24. Mr. Jones’

s income averages 5 cents a minute ; what

will it be during the three autumn months ? A ns. $6552.

25. If a factorymakes 43200steel pens in a day, howmany

gross will be made in the month Of February in a common

year, omitting Sundays ? A ns. 7200gross.

26. Ifa comet passes through an are of9
°
30

’
a day, how long

will it take to pas
s through an are of A ns. 3144 da.

27. If the fore wheel of a carriage is 4 ft . 9 in . in circum

ference, and the hind wheel 5 it. 5 ih . ,
how many more turns
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will the fore wheel make than the hind wheel in going 1

mile ? A ns. 13613419.

28. If a grocer
’

s pound
-weight weighs only 154 oz. , how

much is his fraudulent gain on 3 bags of Java cofl
'

ee of 112

lb. each, true weight , 27Fa pound ? A ns.

29. Ifadaily newspaper of two sheets prints every day 7000
copies, howmany reams ofpaperwill be used every day,making
no allowance for waste ? A ns . 29 reams, 3 quires, 8 sheets.

80. A farmer sold 17 bu. 3 pk . 2 qt . of raspberries at a

quart, and agreed to take flour in payment at a barrel

as far as it would make an exact number of barrels, the re

mainder to be paid in cash ; howmany barrels and howmuch

cash did he receive ? A ns. 10bbl. ;

A DDITION OF COMPOUN D NUMBERS.

26 9 . A ddition Of Compound N umbers is the process
offinding the sum of two ormore similar compound numbers.

1. Find the sum of 12 lb. 5 oz. 15 pwt. 22 gr., 10 lb. 6 oz.

17 pwt. 18 gr. ,3 lb. 9 oz. 20gr., and 18 lb. 1 oz. 12 pwt. 16 gr.

SOLUTION .
—We write the numbers so that sim OPERA TION .

ilur units shall stand in the same column, and lb. Oz. pwt. gr.

begin at the righ t to add. 16 gr. plus 20gr. plus 12 5 15 22

18 gr. plus 22 gr. are 76 gr. , which , by reduction, 10 6 17 18

we find equals 3 pwt . and 4 gr. we write the 4 gr. 3 9 0 20

in the grains column, and reserve the 3 pwt . to add 18 1 12 16

to the column ofpennyweights : 3 pwt. plus 12pwt . 44 11 7 4

plus 17 pwt . plus 15 pwt . are 47 pwt . , which, by
reduction , we find equals 2 oz. and 7 pwt. we write the 7 pwt. in the

column of pennyweigh ts, and add the 2 oz. to the column Of Ounces

2 oz. plus 1 oz. plus 9 oz. plus 6 oz. plus 5 oz. are 23 oz. , which we

find, by reduction, to be equal to 1 lb. 11 oz. ; we write the 11 oz. in the

column of ounces and reserve the 1 lb. to add to the column ofpounds

1 lb. plus 18 lb. plus 3 lb. plus 10 lb. plus 12 lb. equal 44 lh. , which we

write under the pounds.

1 . Le t th e student derive a rule from th e example solved.

2. In writ ing th e numbers, ifany places are want ing, supply themwith
a cipher.
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10. Subtract 18 mi. 234 rd. 5 yd. 1 ft . 9 in . from 64 mi. 145

rd. 3 yd. 3 it . 7 in . A ns. 45 mi. 230 rd. 4 yd. 4 in .

11. Mr. Brown had ofcorn , and sold 56 bu. 3 pk . 6

qt . 1 pt. to Mr. Black , and 59 bu. 2pk . 7qt . 1 pt . to Mr. White ;
how much had he remaining? A ns. 383 bu. 1 pk . 2 qt.

12. A Co lorado miner, having150lb. ofgold, sent hismother

18 lb. 9 oz. 15 pwt . 20gr. , and 4 lb. 18 pwt . less to his sister ;

how much did he retain ? A ns . 116 lb. 5 oz. 6 pwt . 8 gr.

271 . To find the time between different hours of the day .

WRIT T E N EXERC IS ES .

1. How many hours from 10 o
’

clock Sunday morning to 9

o
’

clock Monday evening? A ns. 35 hours.

2. How many hours and minutes from A . M . Monday

to P . M . Tuesday ? A ns. 35 hr. 15 min.

8. How many hours and minutes from A . M . Wednes

day to P . M . Friday ? A ns . 65 hr. 15 min.

4. How long is it from P . M . Sunday to A . M . the

followingMonday ? A ns. 17 hr. 30min.

5. A man left home at A . M . Monday , and was gone 34

hr. 25 min. ; when did he return ? A ns . P . M . Tuesday .

6. What time is it from P . M . Thursday to A . M.

the following Saturday ? A ns. 36 hr. 35 min .

7. A man goes to work at A . M . and leaves off at

P . M . ; how many hours does he work, allowing an hour at

noon ? A ns . 10hours.

272 . To find the difl
‘
erence of time between two dates.

1. Find the time from A pril 20th to July l 6th.

OPERA TION .

SOLUTION .
—There remain 10 days in A pril A pril 10days.

after the 2oth ; in May there are 31 days, in
May 31

June 30, and, adding in the 16 days in July, we
June 30

Julv 16
find the time to be 87 days.

A ns. 87 days.
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Howmany days from

2. Jan. 15th to July 10th ? 6. Oct . 2l st to Mar. 15th ?

8. A ug. 31st to Dec. l et ? 7. Feb. 12th to June l 6th ?
4. Sept. l0th to May l 6th ? 8. July 9th to Dec. 15th ?

5. May 5th to N ov. 17th ? 9 . N ov. 15th to A pr. 7th

10. Lincoln was born Feb. 12th , 1809, and died A pril 14th,

1865 ; what was his age ?

SOLUTION .
—Dates are expressed in the number Of OPERA TION .

the year, the month , and the day ; hence the date of yr. mo. dz.

h is birth is 1809 yr. 2mo . 12 da. , and the date of h is 1865 4 14

death is 1865 yr. 4 mo. 14 da ; and the diflerence of 1809 2 12

these two dates will equal his age, which we find to
56 2 2

be 56 yr. 2mo . 2 da.

N OTE .
— In th is method we reck on 30day s to th e month ; when greater

accuracy is required ,we reck on the actual number of days in each month .

WRIT T E N EXERC IS ES .

11. Washington was born Feb. 22d, 1732, and died Dec.

14th, 1799 ; what was his age ? A ns. 67 yr. 9 mo. 22 da.

12. What is the exact difference in time from Dec. 25th,

1880, to Jan. l st , 1890? A ns. 9 yr. 7 da.

13. What is the exact time a note has to run dated N ov.

3oth , 1894, and payable Jan. 6th, 1896 ? A ns. 1 yr. 37 da.

14. Wm. HenryHarrison was born Feb. 9th , 1773, and died

A pril 4th , 1841 what was his age ? A ns. 68 yr. 1mo . 25 da.

15. Thomas Jefferson was born A pril 2d, 1743,and died July
4th , 1826 ; what was his age ? A ns. 83 yr. 3mo. 2 da.

16. How Oldwas Thomas Jefferson at the birth ofA braham

Lincoln, Feb. 12th , 1809 ? Am. 65 yr. 10mo . 10da.

17. TheRevolution began A pril 19th , 1775, and ended Jan.

20th, 1783 ; how long did it las t ? A ns. 7 yr. 9 mo. 1 da.

18. A man works at a job from the morning ofthe 8th till

the evening of the 13th ; howmuch will he earn at a

day ? A ns. $15.
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Multiply

8. 15 L. 1 mi. 135 rd. by 12. A ns. 185 L. 2mi. 20rd.

9. 124 bu. 3 pk . 6 qt. by 13. A ns. 1624 bu. 6 qt.

10. 8 mi. 120rd. 4 yd. by 16. A ns. 134 mi. 1 rd. 3; yd.

11. A farmer sold 10loads of hay , each containing 1 T. 14

cwt . 501h. how much did he sell ? A ns. 17 T. 5 cwt .

12 If a boy walks 15 mi. 200 rd. in each of 21 days, how

far Wlll he walk in all ? A ns. 328 mi. 40rd.

18. If a farmer raises 80bu. 2 pk. 7 qt . 1 pt . of grain on

1 acre, how much can he raise at the same rate on 48

acres ? A ns. 3875 bu. 1 pk.

DIVISION OF COMPOUND N UMBERS.

274 . Division of Comp ound N umbers is the process

of finding the quotient when the dividend is a compound

number.

275 . There are two cases

1st . To divide a compound number into equal parts.

2d. To divide one compound number by a similar one.

CA SE I.

276 . To divide a compound number into a number of

1. Divide 97 lb. 16 pwt . 21 gr. by 5 ; that is, take 4 of it .

SOLUTION .
—We write the divisor at the left OPERA TION .

of the dividend, and begin at the highest denom lb. oz. pwt . gr.

ination to divide. i of 97 lb. is 19 lb. and 2 lb. O 16 21

remaining ; 2 lb. e
q
ual 24 0z. ; § Of 24 oz. is 4 19 4 19 9

oz. and 4 oz. remaining ; 4 oz. equal 80 pwt . ,

which , added to 16 pwt. , equals 96 pwt. ; i of 96 pwt . is 19 pwt . and 1

pwt. remaining ; 1 pwt. equals 24 gr.
, which , added to 21 gr. , equals 45

gr. ; of 45 gr. is 9 gr.

1. Let the studen t derive a rule from the example solved.

2. When the divisor is a large number and composite, th e factors being
not greater than 12, it is perhapsmore convenient to divide by the factors.
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WRIT T E N EXERC IS ES .

(2) (3) (4)
lb. oz. pwt . gr. T. cwt. lb. lb 3 5 3

10 14 12 16 66 ms 5 3 1

19 2 13 15 18 16 11

(a) (6) (7)
S gal. qt . pt . gi. m1. rd. yd. ft.

‘

24 12 2 1 2 112120 313 3 2

8. Three sons share 116 A . 134 P. 15 sq. yd. of land ; how

much does each receive ? A ns. 38 A . 98 P. 5 sq. yd.

9. If 10 farmers raise 2137 bu. 3 pk . 6 qt. 1 pt. of grain,

what is the average ? A ns . 213 bu. 3 pk. 1 qt. 1
3
5 pt .

10. A miner sends 97 lb. 11 oz. 17 pwt . 19 gr. of gold to

his 5 sisters ; how much does each receive ?

A ns . 19 lb. 7 oz. 3 pwt. 13? gr.

CA SE II.

277. To divide one compound number by a similar one.

1. Divide 49 lb. 5 oz. 15 pwt. by 9 1h. 10oz. 15 pwt.

OPERA TION .

SOLUTION .
—49 1h. 5 oz. 15 pwt.; 49 lb. 5 oz. 15 pwt. 11875 pwt.

equals 11875 pwt. ; 9 lb. 10 oz. 15 9 lb. 10 oz. 15 pwt . 2375 pwt.

pwt . equals 2375 pwt . ; 11875 pwt . 11875 pwt .
divided by 2375 pwt. equals 5. 2375 pwt .

_5' A ns.

1. Let the student derive the rule from the example solved .

2. The division may also be made without reducing to the lowest

denomination, and th is will be shorter when the quot ient is integral.

WRIT T E N EXERC IS ES .

2. Divide 48 T. 9 cwt . 23 lb. 8 oz. by 6 T. 1 cwt. 15 lb.

7 oz. A ns. 8.

3. Divide 105 ed. 111 cu. ft. 51} cu. in. by 15 ed. 112 cu.

ft . 1124 cu. in. A ns . 63.

4. If a horse eats 1 pk . 5 qt. 1 pt . of cats a day , how long
will 4 -bu. 7 qt . last him? A ns. 10days.

5. If a tun of wine contain 129 gal. 1 qt . 1 pt ., how many
demijohns of2gal. 3qt. 1 pt . each can be filled fromit ? A ns . 45.
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LA TITUDE A N D LON GITUDE .

278 . The Latitude of a place is its distance from the

equator, north or south . It is reckoned in degrees ,
minutes.

and seconds, and cannot exceed or a quadrant .

279 . The Longitude of a place is its distance, east or
'

west, from a given meridian. It is reckoned in degrees,

minutes, and seconds, and cannot exceed or a semi

circumference.

Longitude is usually reckoned from the meridian passing through

Greenwich , which is a little east of London. In this country longitude

is sometimes reckoned from themeridian ofWashington, which is 77
° 2’

west fromGreenwich .

N OTE .
—In adding two longitudes, if their sum exceeds 180degrees, it

must be subtracted from360degrees for the correct difl
‘
erence oflongitude .

ORA L EXERC IS ES .

1. From what is latitude reckoned ? From what is longitude

reckoned ?

2. What is the greate st latitude a place may have ? What is the

greatest longitude a place may have

8. What places have no latitude What places have no longitude
What place has neither latitude nor longitude ?

4. What is the use of latitude and longitude ? Has every place

a meridian Of longitude ?

5. What is the latitude of the equator ? the latitude of the poles ?

the longitude of the poles ?

280. From the above principles, to find the difference of

latitude or longitude, we have the following

Rule . When the latitudes or longitudes are both qfthe same
name, subtract the less from the greater ; when they are of
difl

'

erent names, take their sum.

WRIT T E N EXERC ISES .

l . The latitude of Baltimore is 39° 17
’
23 N . ; that of

St. Louis is 38° 37’
28
"
N . ; what is the difference of lat

itude ? A ns. 39
’
55
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ORA L EXERC IS ES .

1. In what time does the earth revolve on its axis ? What part
of a revolution does it make in 12 hours ? in 8 hours ?

2. In what direction does the earth turn on its axis ? In what

direction does the sun appear to move ?

3. Does the sun appear first to places east orwest ofa given point ?

4. When it is noon with us
,
is it earlier or later east of us ? west

of us ?

5. How many degrees of the earth ’
s surface pass directly under

the sun
’
s rays in 24 h . ? in 12 h . ? in 4 h . ?

6 How many degrees of longitude make a difference of 1 hour

in t ime ? 2 hours ? 3 hours ? 4 hours ?

7. When it is noon at Boston,what is the time 15
°
east ofBoston

15° west ? 30° east ? 30° west ?

8. What difl
'

erence in longitude makes a difl
'

erence of 1 hour of

t ime ? of 1 minute ? of 1 second ?

9 . What is the difl
'

erence of longitude between two cities if the

difl
'

erence of time is 1 hour ? 1 h . 30min . ? 2 h . ? 2 h . 45 min . ?

10. If I start at N ew York and travel until my watch is l h . 30

min. too fast, in what direction and how far do I go ?

11. If I start at Chicago and travel un til my watch is 2 h . 15

min. too slow,
how far and in what direction do I travel ?

CA SE I.

283 . To find the difference of time of two places when

their difi
‘

erence of longitude is given.

1. The difference of longitude between two places is 42
° 18

what is their difference of time ?

SOLUTION .
- Since 15° of longitude correspond OPERA TION .

to 1 h . oftime, 15
’
of longitude to l min. oftime, 18’ 00”

and 15” of longitude to one second of time, 2 49 12
ofthe number ofdegrees,minutes, and seconds will
equal the number of hours, minutes, and seconds difference in time.
Dividing by 15, we have 2 h . 49 min . 12 sec . Hence the following

Eula— Divide the difi
‘

erence of longitude expressed in
by 15 the result will be the difl

'

ercnce of time in MIN ., SEC.
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WRIT T E N EXERC IS ES .

2. The difference of longitude of two places is what

is their difference of time ? A ns. 4 h 20min.

3. The longitude of Washington is 77
°
2

’
48 W. , and of

San Francisco 122° 24
’
15
"W. ; what is their difference of

time ? A ns . 3 h. 1 min. 25§ sec.

4. The longitude of N ewYork is 74° 0' 3” W. , and of

Rome 12° 27’
14

”
E . ; what is the difference in time ?

A ns . 5 h. 45 min. 493; sec.

5. The longitude of Chicago is 87
°
37

'

30
” W. , and of

Philadelphia 75
°
10

’ W. ; what is the time at Philadelphia

when it is noon at Chicago
? A ns. 12 h . 49 min. 50sec.

6. Calcutta is 88° 23
’

30
”
east of London ; if the people in

London hold a. celebration at noon ,
at what hour must it be

held in Calcutta to occur at the same time ?

A ns. 5 h. 53min. 34 sec. P . M.

CA SE II.

28 4 . To find the difi
‘

erence of longitude of two places

when their difl
‘
erence of time is given.

1. The difference of time betwee n two places is 35 min. 42

sec. what is their difference of longitude ?

SOLUTION .
—Since 1 h . of time corresponds to 15

°
of OPERA TION .

longitude, and 1 min . of time to 15’
of longitude, and h . min . sec.

1 sec . of time to 1” of longitude, 15 times the number 0 35 42

of hours
, minutes , and seconds difference in time will 15

equal the number Of degrees, minutes, and M 8 dlf
80 55]

ference in longitude . Multiplying by 15, we have 8
°

45’ Hence the following

Rule — Multiply the difi
‘

erence of time ezqiressed in IL
,

M IN .
,
sac. by 15 ; the result will be the difl

'

erence of longitude
in

O I II
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WRIT T E N EXERC IS ES .

2 The difference of time between Springfield, Mass , and

Springfield, Ill., is 1 h . 7 min. 9 sec. ; what is the difference

in longitude ? A ns . 16
° 47

'

3. The time at Galveston is about 1 h . 11 min. 8§ sec.

earlier than the time at Washington ; what is the difference

in longitude ? A ns. 17
° 47

’

A vote taken in the British House of Commons at 1

o
’

clock A . M .
, May 5th , and telegraphed immediately to N ew

York , is received at 8 h. 4min. P . M.,
May 4th ; what is the

difference of longitude ? A ns . A bout

5. In traveling from Boston to Chicago , I find on arriving

that my watch is 1 h. 6 min. 16 sec. ahead of exact time at

Chicago ; what is the difference of longitude ? A ns . 16
°

STA N DA RD TIME.

28 5 . Standard Time is time reckoned from certain fixed

meridians instead of from the meridian of the place .

For the convenience of the business world the country has been

divided into four great time- belts, each 15
°
wide, and the

“ local time ”

of the central meridian of each belt is made the standard time for

the entire belt . Places within 7° 30’
on each side of the central merid

ian have the time of the meridian.

28 6 . Standard time embraces four divisions— Eastern

Time, Central Time, Mountain Time, and Pacific Time.

1. EA STERN TIME is the time of the 75th meridian.

2. CEN TRA L TIME is the time of the 90th meridian.

3. MOUN TA IN TIME is that Of the l05th meridian.

4 . PA CIFIC TIME is that of the l 20th meridian .

To the east of the United States is also the time- belt of the 60th

meridian , known as the Intercolonial.

28 7. Standard time, as is evident , coincides with local time

in very few places, and therefore it is frequently necessary, in

accurate calculations, to Obtain the local time.
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7. If 9 bales of goods weigh 20 cwt . 75 lb.
, what will 144

bales of the same size weigh ? A ns. 332 cwt .

8. A grocer shipped to Boston 8 barrels containing 8160
eggs ; how many did he pack in a barrel ? A ns . 85 doz.

9 . How many steps of 30 inches each will a man take in

walking 8 miles ? A ns. 16896.

10. I bought 27 cwt . 96 lb. ofsugar at per cwt . what

did I pay for the sugar? A ns.

11. A druggist bought 15 lb. 71} oz. of quinine at an

ounce ; what did it cost ? A ns.

12. How many cubic feet of ice does it take to make a ton,
if 1 cubic foot weighs 56 lb. 14 oz. ? A ns. 354? cu. ft.

13. A n occultation of Jupiter by the moon is seen by one

observer at 10P . M ., and by another at P . M . required

their difference of longitude. A ns. 18
°

14. A Silversmith has a bar of silver weighing 11 lb. 8 oz.

8 pwt. ; how many dozen spoons, each weighing 2 oz. 12 pwt .,

can he make from it ? A ns . 44doz.

15. If cwt . of sugar cost 315, what will 11 cwt. 30 lb.

cost at the same rate ? A ns. 344 141
1
5 .

16. If a man walks 12mi. 16 rd. in 3 h . 20 min. ,
in what

time will he walk 120mi. 160rd. ? A ns. 33 h . 20min .

17 How much gold can be obtained from a ton of quartz

rock If it yields .0032 of its weight in gold ? A ns . lb.

18. Since noon the sun has seemed to pass over 9
°
32

’
24
"

what time is it ? A ns . 12 h. 38 min. 9§ sec.

19. If a river- current carries a raft of lumber at the rate

of 4 mi. 265 rd. per hour, how long will it be in carrying it

a distance of 309 miles ? A ns. 2 da. 16 h .

20. IfI start at Philadelphia, latitude 39
°
56

’
and travel

due north 1200miles, what latitude do I reach ?
A ns. 57

°
17

'
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21. In what t ime can a man travel 150 mi. 130rd. if he

goes 3mi. 40.

rd. in 1 hour ? A ns. 48 h . 7min. 48 sec.

22. If 6 lb. 6 oz. of Opium cost what will 31 lb. 14

oz. cost at the same rate ? A ns. 3314.

23. What is the weight of in gold dollars of

gr. each ? A ns. 4479 lb. 2 oz.

24. What is the weight of in silver dollars of

412} gr. each ? A ns . 71614 lb. 7 oz.

25. How many tons weight in in gold dollars ,

and also in silver dollars, if a pound avoirdupois equals 7000

grains Troy ?

Am. 1 T. 16 cwt . 85 lb. 11; oz. ; 29 T. 9 cwt. 28 lb. 9} oz.

M ISC ELLA N EO U S PRO BLEM S .

1. How many gallons of ice- cream will it take to serve 84

persons, allowing a half- pint for each person ? A ns. 5} gal.

2. Ifmy watch gains 1 min . 10sec. a day, how much will

it gain during June and July ? A ns. 1 h . 11 min. 10sec.

3. Ifthe rent ofa house is $65 amonth,what will it amount

to in 2 yr. 3mo . 12 da. ? A ns. $1781.

4 What will a family, using 2} quarts a day , pay for milk
during A pril at a gallon ? A ns.

5. How many Spoons can be made from 8 lb. of silver if

each spoon weighs 60pwt A ns. 32 spoons.

6. If a boy bought i of a bushel of walnuts for $2, and

sold them at a quart , what was his gain ? A ns.

7. If a man requires 2 hours 15 minutes to hoe a row of

corn, how many rows would he hoe in 5 days of 10 hours

each ? A ns . rows.

8. What will a dozen silver spoons cost at an ounce,

if each spoon weighs 1 oz. 8 pwt. 20gr. ? A ns .

9 . A 5-

gallon can of Oil lacks 3 pints of being full ; what

is the oil worth at 9 a gallon ? A ns. 413g.
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21. A cistern holding 30hhd. (63 gal.) is full of water ; if

two pipes are opened, by one of which 4 gal. run in permin

ute, and by the other 81} gal. run out per minute , how long
will it take to empty the cistern ? A ns. 7 hours.

22. I have a clock which gains L} sec. in 24 hours , and

another which loses 2 sec. in the same time ; if bo th are set

right Saturday evening at 6 o
’

clock , how far apart will they

be by the next Wednesday noon ? A ns . 134 sec.

23. A milkman paid for 15 2-

gal. cans of milk, but

had the misfortune to spill 5 gallons ; for what must he sell

the remainder per quart to gain 4 cents a gallon on what he

bought ? A ns.

24. A boarding
- school uses 3} pecks ofpotatoes daily ; how

muchwas expended forpotatoes duringJanuary ,February , and
March , 1892, if they cost a bushel ? A ns.

25. A merchant received from California a lot of pears

amounting to 36 bu. 2 pk. 5 qt . , but only of the fruit was

in good condition ; how many bushels had to be thrown

away ? A ns. 8 bu. 43qt.

26. A man breathes on an average 17 times a minute, and

takes in about a} of a quart of air at each breath ; how many
gallons of air will he breathe in 12 hours ? A ns. 21854.

27. If it cos ts to make a barrel of flour into bread,
and flour is worth 5 a barrel (196 what should be the

price ofa loafofbread containing 13lb. offlour ? A ns. 6g.

V 28. The weight ofa cubic foot ofwater is 1000ounces, what

is the weight of a cubic foot of gold, if the weight of gold is

times that ofwater ? A ns . 1212 lb. 8 oz. A v.

29 . A man started from N ewYork
,
long. 74° at 10h . 30

min. P .M . ,Feb. 27 1892, local time,andarrivedat San Francisco ,
long. 122

°
24

’

10h . 40min. A . M .
,Mar. 5, local time ; how

longwas he on his journey ? A ns. 6 da. 15 h . 23min. 364sec.
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SE CTION VII .

PRACTICAL MEASUREMENTS.

29 7. The A pplication of Measures to the farm, the

household, the mechanic arts., etc. is so extensive that we

now present a section called Practical Measurements .

MEA SURES OF SURFA CE .

29 8 . A Surface is that which has length and breadth

without thickness.

29 9 . A Plane Figure 18 a portion of a plane

bounded by straight or curved lines.

THE RECTA N GLE.

300. A Rectangle is a plane figure having

four straight sides and four right angles. A

slate, a door, the sides of a room, etc. are ex

amples Of rectangles.

301 . A Rectangle has two dimensions,
length and breadth . A Square is a rectangle

in which the sides are are all equal.

302 . The A rea of a rectangle is the

surface included within its sides. It is

expressed by the number of times it con

tains a small square as a unit ofmeasure.

Princip le . The area ofa square or rectangle is equal to the

product of its length. by its breadth.

For in the rectangle above the whole number of little squares is

equal to the number in each row multiplied by the number of rows,

which is equal to the number oflinear units in the length multiplied by
the number in the breadth .
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Hence, to find either side of a square or rectangle, divide the area by

the other side.

1. The sides mult iplied must be of the same denomination, and the

product will be square units of that denominat ion, wh ich may be reduced,
if necessary , to h igher denominat ions.

2. In dividing, the linea r unit of the side must be of th e same name as

the square unit of t he area, and the quotien t will be linear units of the

same denominat ion .

WRIT T E N EXERC IS ES .

1. How many square yards in the surface of a blackboard

36 ft. long by 5 ft. wide ?

SOLUTION .
—To find the area, we multiply the length by the breadth ;

36 x5= 180; hence , the area is 180 sq. ft. reducing this to square

yards, we have 20 sq . vd.

2. How many square yards in the floor of a room 32 it.

long bv 24 ft . wide ? A ns. 854 sq. yd.

3. A man has a square garden 216 it long by 108 ft. wide ;

how many square yards does it contain ? A ns. 2592 sq. yd.

4. Required the width of a room 28 ft. long, whose floor
contains 700 square feet . A ns. 25 ft.

5. How many square feet in the walls and ceiling ofa room

24 ft. long, 14 ft. wide, and 10ft. high ? A ns . 1096 sq. ft .

6. How many sq. ft . in the surface of a box 3 it . 9 in. long,

2 ft. 6 in. wide, and 1 ft. 9 in. high ? A ns . 405 sq. ft.

7. What is the surface of a cubical box each of whose

dimensions is 2 ft. 3 ia. ? A ns. 30% sq. ft.

8. Measure a crayon box, and calculate the number of

square inches on the bottom and four sides.

9 . The floor Of a parlor contains 60} sq. yd. ; one side is

13 ft. 6 in. long ; what is the other side ? A ns. 40 it. 4 in.

SUGGEST ION .
- In Pract ical Measurements, wh enever possible , exp ress

the operations and cancel common factors. Th us, in Ex. 9 express

60}x9 13} in a complex fract ion and cancel.
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THE TRIA N GLE.

305 . A Triangle is a plane figure

having three sides and three angles ;

as , A BC.

306 . The Base is the Side upon

which it seems to stand, as A B. The

A ltitude is a line perpendicular to the base drawn from

the angle opposite ; as , CD.

Princip le — The area of a triangle is equal to the product

of the base by one- ha lfof the altitude.

For it may readily be shown that the triangle A BC is i the parallel

ogram A BEC. But the area of the parallelogram is equal to the base

multiplied by the altitude hence, the area Of the triangle is equal to Q
the product of the base by the al titude.

To find the base or altitude of a triangle, divide the area by one - half

the other dimension.

WRIT T EN EXERC ISES .

1. What is the area of a triangle whose base is 35 inches

and altitude 20 inches ?

SOLUTION .
—To find the area, we multiply the base by one - half the

altitude 35 x hence the area is 350 sq. in .

2. Howmany square feet in a triangle whose base is 21 ft .

3 in. and altitude 11 ft. 6 ih . ? A ns. 122 sq. ft. 27 sq. in.

3. The area of a triangular bed Of flowers is 29 sq. ft and

its base is 12 ft. ; what is the altitude ? A ns. 4 it . 10 In.

4. The area of a triangular lot is 425 square yards, and its

base is 153 ft. what is its altitude ? A ns . 50ft.

5. What is the area of the gable end of a house 42 ft.

wide, the ridge being 16 ft . higher than the top of the

wall ? A ns . 336 sq. ft.

6. The area ofthe gable ofa house is 252sq. ft., the base being
12 yards ; what is the height of the ridge ? A ns. 14 ft .
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6. It takes 300 steps, 24ft. each , to walk around a circular

pond what is the. diameter of the pond ? A ns . ft.

7. Ifthe equatorial diameterofthe earth is mi. , what

is its circumference at the equator ? A ns. 248995 36 mi.

MEA SUREMEN T OF LA ND .

310. The Unit Of Measure of land is the A cre, which

is sometimes divided into square rods and sometimes into

square chains. Hundredths of an acre are also frequently

used.

Government lands are divided by parallels

andmeridians into townships, which contain 36

square miles or sectwns, and each section is sub
divided into quarter

- sections. Hence, 640acres

make a section, and 160acres a quarter
- section.

The quarter
- sections are still furthersubdivided

into half-qmrter- sections, quarter
-

quarter
- sectums,

and lots. Lots are Often of irregular form on

account of natural boundaries, but contain, as

near as may be, a quarter-

quarter
- section.

1. Th e pupil will remember that rods multiplied by rods give square

rods, chains by chains give square chains also , that 1 acre 10 square

chains or 160 square rods.

2. Each section is a square one mile on a side ; a quarter- section is halfa

mile on the side ; and a quarter
-

quarter
- section is i of a mile on a side.

1 section=640acres.

W RIT T E N EXERC IS ES .

1. How many acres in a farm,
rectangular in shape, 625

rods long and 375 rods wide ?

SOLUTION .
— The area equals 625 x375, or 234375 sq. rd. ; reducmg

to acres, we have 1464 A . 135 P.

2. I have a rectangular field ch . long and ch.

wide ; how much land does it contain ? A ns. 16 A . P.

3. What is the area ofa rectangular reservo ir 153 rd. 2 yd

long and 114 rd. 211.yd. wide ? A ns . 109 A . 113P. 5 sq. yd.

4. Mr. James bought a farm rods long and

rods wide, at $75§ an acre ; what did he pay for the

farm? A ns. 3155495 8
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3. Required the cost of the shingles to shingle a roof60ft.

long a nd 30 ft. from eaves to ridge on bo th sides , at $6} a

thousand. A ns. $234.

4. What is the cost of wainscoting a room 28 ft. long by
15 ft. 4 in. wide

, to a height of 4 ft. 3 ih . , at per square

yard ? A ns.

5. What will it cost to shingle a roof 64 ft. long and 32 ft.

from eaves to ridge, the shingles costing $51L a thousand, and
the Shingling costing $2} a square ? A ns.

6. Which would cost most , to lay a brick Sidewalk 6} ft. wide
and 540ft. long, at a sq. yd. , or to lay a stone sidewalk of

the same dimensions,at a sq. ft . A ns . The stone,

7. A cistern 7 it . long, 6 ft. wide , and 4 it. deep is to be

lined with zinc costing a pound, allowing 5 lb. to the

square foot ; what will be the expense ? A ns.

CA RPETIN G.

315 . In Carpeting we take into consideration the width

Of the carpet , the allowance for matching the figures, and

whether the strips run lengthwise or crosswise.

1. Carpets are usually either 1 yd. or i yd. wide ; but matt ing, Oil

cloth, and othermaterials used for covering floors are ofvarious widths.

2. To match the figures we must Often turn under or cut off one of

the ends. When an exact number of strips is a little too wide for the

room; a part of one breadth is turned under.

Rule — Find the number of strips required, andmultiply the

number of yards in each strip by the number of strips.

WRIT T E N EXERC IS ES .

1. How many yards of ingrain carpet . 1 yd. wide, running

lengthwise, will be required to carpet a floor 16 ft . 6 in. by 14

It . 6 in. ?

SOLUTION —The room is nearly 5 yd. wide, hence it will require 5

strips, or breadths ; and since each strip is 16} ft. long, it will take 16}
ft. x5 =82} ft . , or 27} yds.
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’
I

’
S.

MEA SURES OF VOLUME .

318 . A Vo lume is that which has length , breadth and

thickness or height . These three elements are called dtmen

sions. A volume is also called a solid.

319 . A RectangularVo l

ume or So lid is a volume

bounded by six rectangles.

The bounding rectangles are f;
called faces. Cellars, boxes,

rooms
, etc. are examples of 35

rectangular volumes. 3magmas.

320. A Cube is a volume bounded by six equal squares.

Or, a cube is a rectangular volume whose faces are all equal.

321 . By the Contents of a volume we mean the amount

of space it contains. The contents ofa volume are expressed

by the number of times it contains a w ho as a unit ofmeasure.

Principlo .
— The contents ofa c ube or rectangular volume are

equal to the product of its length, breadth, and height.
For in the volume above the number of cubic units on the base

equals the length multiplied by the breadth, or 3x3= 9, and the whole

number of cubic units equals the number on the base multiplied by the
number of layers of these cubes, or 9 x hence, the whole num

ber of cubes, or the contents, equals the product of the length, breadth ,
and height.

N orm—To find e ith er dimension , divide the contents by the product

of the o ther two dimensions.

WRIT T E N EX ERC IS ES .

1. Required the contents of a room 15 ft . long, 11 ft. wide,

and 8 ft . high .

SOLUTION .
—TO find the contents, we multiply the length , breadth,

and height together, and we have 15 x 11 x 8==1320 cu . ft . ; reducing
this to cubic yards, we have 48 cu. yd. 24 cu. ft.

2. Required the contents of a cube whose edge measures 2

yd. 2 ft. A ns. 18 cu. yd. 26 cu. ft.
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3. Required the depth of a cistern 10ft . square which con

tains 600 cubic feet . A ns. 6 ft .

4. How much earth will be dug out of a cellar 54 ft . long,

32 ft . wide, and 8 ft . 3 in . deep ? A ns. 528 cu. yd.

5. How many cubic yards of air in a room 36 ft. long, 18

ft. 9 in. wide, ancLlO} ft . high ? A ns. 262} cu. yd.

6. Howmany cubic inches in a rectangular block ofmarble

8 ft . long, 6 ft. wide, and 34 ft . thick ? A ns. 290304.

THE CYLIN DER.

322 . A Cy linder is a round body of uni

form size, with equal and parallel circles for its

ends. The two circular ends are called bases.

323 . The Al ti tude ofa cylinder is the dis

tance from the centre ofone base to the centre

of the other.

324 . The Convex Surface of a cylinder is the surface

of the curved part .

Principled — I. The convex surface of a cylinder is equal to

the product of the circumference of the base by the altitude.

II. The contents of a cylinder are eq ual to theproduct of the
area of the base by the altitude.

WRIT T E N EX ERC IS ES .

1. What is the convex surface of a cylinder, the diameter

of whose base is 6 inches and whose altitude is 8 inches ?

SOLUTION .
—The circumference of the base equals 6 x3. 1416

,
wh ich

is inches ; multiplying by the altitude, 8, we have

square inches, the convex surface .

2. How many square feet of bark on a log 20ft . long and

16 inches in diameter ? A ns. sq. ft .

3. A cistern is 12 feet deep and 4 feet in diameter ; how

many cubic feet does it contain ? A ns. cu. ft.
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2. Howmuch lumber in a board 24 ft. long, the ends being
16 and 12 inches respectively ? A ns. 28 sq. ft.

3. Howmany square feet in 15 planks
‘

15 ft . long, 18 inches

wide, and 4 inches thick ? A ns . 1350 sq. ft.

4. How much lumber in a stick of t imber 35 feet long, 15

inches wide, and 12 inches thick
? A ns . 525 sq. ft .

5. What must be the width ofa board 16 it . 6 in. long that

it may contain 27} square feet ? A ns. 20inches.

6. What is the cost of 50boards 15 ft. long, 18 in . wide, at

per hundred square feet ? A ns .

7. What is the cost of 12 pieces of scantling 4 in . by 5 in.

and 12 ft. long, at per thousand sq. ft . ? A ns.

8. How many square feet of inch boards will it require,

allowing for overlapping, to make a box 4 it . long, 3 ft . 2 in.

wide, and 2 ft . high , outside measure ? A ns . 51 sq. ft.

N OTE —Sides 2x 4 x 16 sq . ft . ; ends = 2x3x2 = 12 sq. ft . ; top

and bottom, fitted inside , 2xsax sq. ft . ; surface = 16 12 + 23,

or 51 sq. ft .

STON EWORK A N D MA SON RY .

329 . Masonry is usually estimated by the perch. In

some places, however, it is estimated by the cubic foot .

330. A Perch of stone or of masonry is it . long, 15
ft. wide , and 1 ft. high ; it contains 243 cubic feet . When
stone is built into a wall 22 cubic feet make a perch, 2

%
cu.

ft . being allowed for mortar and filling.

331 . Excavations and Embankments are estimated by

the cubic yard. A cubic yard of earth is called a load.

In estimating labor, bricklayers and masons measure the length of the

wall on the outside. The corners are thus measured twice , but this 18

considered an allowance for the greater difficulty of building them.

N o allowance
'

18 made for windows and doors except by special contract,

in which case it is customary to allow one- half the space actually

required. In estimating material , allowance is made for doors, win

dows
,
and comers.
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Rul e . Tofind the number ofperches in a piece ofmasonry,
divide the number of cubic feet by 244.

WRIT T E N EX ERC IS ES .

1. How many perches of masonry in a wall 50 ft . long, 5

ft‘. 6 in. high, and 18 inches thick ?

SOLUTION .
- Multiplying the length , breadth , and height together,

we have 50x 1}x 5b, or 412; cu. ft , which, divided by 241, the number
of cubic feet in a perch , equals 1bil perches.

2. A man had a well dug in his yard, 6 it. in diameter and

20ft. deep ; what did it cost at a load ? A ns.

3. Required the cost of digging a cellar 45 ft . long, 32 ft.

wide, and 6 ft . 6 in. deep, at a load. A ns . $156.

4. How much will it cost to fill in a street 540feet long
and 60feet wide, averaging 35 ft . belowgrade, at a cubic

yard ? A ns. $2268.

5. How many perches (24% cu. ft .) of stone, laid dry , will

build a wall around a lot 100ft . long and 80ft . wide, the wall

to be 4} ft . high and 2 ft. thick ? A ns. 128 perches.

6. Required the cost of walling the cellar of a house 42 ft.

long by 28 ft. wide , the wall being 74 ft. high and 1} ft . thick,
the masonry costing a perch, no allowance beingmade

for corners ? A ns. $280.

BRICKWORK.

332 . Brickw ork is generally estimated by the thousand

bricks, but sometimes in cubic feet.
The average size of bricks is 8 in. x4 x2, but Ph iladelphia and Bal ti

more bricks are 8} in. x4}x23 Maine bricks, 7} in. x33x 213 N orth

River bricks, 8 in. x3}x andMilwaukee bricks, 8} in. x4}x28.

333 . To build one squarefoot ofwall 1 brick ,
or 4 inches,

thick , requires about 7 common bricks ; 2 bricks, or 9 in.,

thick , 14 bricks ; 3 bricks, or 13 in., thick , 21 bricks. Hence

the following rule
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3. Required the number of cubic feet in a cistern contain

ing 83 hogsheads. A ns. 6993
1
; cu. ft.

4. A cistern 10ft . square and 8 ft . deep will contain how

many gallons of water ? A ns . 5984-34 gal.

5. A tank measuring 9 ft. square by 7 ft. deep will contain

howmany barrels of water ? A ns. 134 bbl.

6. A tank 11 ft . long, 7 ft. wide, and 9 it. deep will contain

how many hogsheads of water ? A ns . 823hhd.

7. A tank 4 yd. long, 2 yd. wide
,
and 9 it . deep is.

halffull

of water ; what is the weight of the water ? A ns. 20250lb.

8. How many hogsheads .
Of water can be contained in a

well whose diameter within the curb is 35 ft . and depth 10

feet ? A ns . hhd.

CA PA CITY OF BIN S
,
ETC.

338 . The Capacity of B ins , etc. is usually expressed in

bushels.

339 . The Standard Bush el of the United States is a

cylindrical measure 18§ in. in diameter and 8 in. deep, con

taining cubic inches.

Grain, seeds, and smal l fruits are sold by strickenmeasure. Potatoes,
corn in the ear, large fruits, coal, and other bulky articles are sold by

Rul e — I. Tofind the capacity ofa bin in bushels, divide the
contents in c ubic inches by

11. To find the cubic feet in a given number of bushels, mul
tiply the number of bushels by and divide by 1728.

WRIT T E N EX ERC IS ES .

1. Required the number of bushels in a bin 10 it . long,

8 ft. wide, and 4 ft. deep.

SOLUTION .
—The contents equal l0x8 x4, or 320 cubic feet, which

equals 552, 960 cubic inches ; dividing by 2150.42, the number of cubic
inches in a bushel, we have bushels.
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2. A bin is 10ft. long, 7 ft. wide, and 3 ft. 6 in. deep ; how

many bushels of shelled corn will it hold ? A ns. 196 bu.

3. A bin 10ft . long, 8 ft . wide, and 4 it . deep is full of

barley ; what is it worth at a bushel ? A ns.

4. What is the difference in the number ofbushels in a bin

4 ft. by 5 ft. by 6 ft . , calculated exactly or by taking gof the
cubic

'

feet as bushels ? A ns. .38+ bu.

5. A bin 8 ft . long, 41} ft . wide, and 3} ft . deep is filled with

Schuylkill white
- ash coal (35 cu. ft . in a ton) ; what is its

value at a ton ? A ns .

6. A shed 9 yd. long, 553yd. wide , and 7 ft . high is halffull

of Lehigh white- ash coal (344 cu. what is the value of

the coal at a ton ? A ns.

7. A hay
-mow is 20ft . long by 15 ft . wide and 12 ft . high ;

what is the value of the hay when it is filled, valued at $13 a

ton,
400cu. ft. to a ton ? A ns . $117.

8. Mr. Warner sold a stack of hay 10ft. long, 8 ft . wide,

and 7 ft . high , at $12 a ton ; what was the value of the hay,

10 cu. yd. to a ton ? A ns.

M ISC ELLA N EOU S EX A M P LES

IN PRA CTICA L MEA SUREMEN TS.

1. What is the circumference of the planet Venus, its

diameter being about 7800miles ? A ns. miles.

2. How much stair- carpet will be required for a flight of
15 steps, each 12 in. wide and 7 in. high ? A ns. 744 yd.

3. How many planks laid crosswise, 1 ft . wide , will it take

for a board- walk 1 mi. 80 rd. longand 5 ft . wide ? A ns. 6600.

4. To dig a sewer 14miles long, 4 ft . wide, and 6 ft . deep
cost $2200; what was the price per load? A ns.

5. If 4 persons can stand on one square yard of ground,

how many people can stand in a public park 36 rods

square ? A ns. 156816.
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18. A has amow 25 ft . long,
16 ft . wide, and 9 it . deep ; how

many tons of hay (400 cu. ft .) does it hold ? A ns . 9 tons.

19 . What is the cost offiooringa three- story house , the floors
being 56 ft . by 32 ft. and the plank 11} inches thick, at $33

per thousand ? A ns .

20. A tank 8 ft. long, 6 ft. wide, and 34 ft. deep can be emp
tied by a was te -

pipe in 2 hours ; how many gallons are dis

charged in 1 minute ? A ns. gallons.

21. Froma quartz rock yielding silver at the rate of

per ton a miner Obtained worth what was the weight

of the rock ? A ns . 13 cwt . 561
3
3
4
, lb.

22. How much less will it cost to fence a field 72 rods

square than a rectangular field three times as long and one

third as wide, if fencing cost a rod ? A ns. $480.

23. A street 36 ft . wide was paved with asphalt , at 25; per

square yard ; what did it cost to pave a
“
square 32 rods

long? A ns. $528.

24. Howmany bundles of lath will be required for the walls

and ceiling ofa room 16 ft . long, 12 ft . wide, 10ft. high , each

bundle being estimated to cover 5 sq. yd. ? A ns. 164g».

25. I wish to cover my parlor, 25 ft . by 17 ft . 6 ia. , with

carpet yd. wide ; what will it cost me at per yard, the

strips running lengthwise , with 34 yd. waste ? A ns.

26. A railroad tunnel is one- eigh th ofamile long, averaging

30ft. wide and 18 ft . high ; what did the excavation cost , at

a cubic yard ? A ns.

27. How many freight- cars will be required to transport

bu. of wheat , 60 lb. each, lb. being the weight

.allowed for a single car ? A ns. 180 cars.

28. A circular flower- bed beingdivided into four equal parts

by lines drawn from the centre , one quarter was planted with

tulips ; if the outer edge of the tulip
- bed was 5 feet , what was

its area ? A ns. sq. ft.



EXA MPLES FOR REVIEW .

EXA M P LES FO R REV IEW .

1. Draw a figure representing a garden 40ft. long and 32

ft. wide , with a walk around it 4 ft . wide.

2. Howmany steps 2ft. 3 in. longwill it take to walk around

the outside Of the above garden ? A ns. 64.

3. Howmany trees 8 feet apart will be required to plant on

the outside border of the walk ? Am. 22.

J 4. Howmany square feet in the garden ? Howmany square

feet in the walk ? A ns. 1280sq. ft . ; 640sq. ft .

J 5. Howmany gold dollarswill it take to make a pound Troy
when each gold dollar weighs grains ? A ns.

6. How many yards of carpet will cover a stairway 12 ft.

high , each step 8 in. high and 10 in. wide ? A ns. 9 yd.

7. If the first day of A pril is Thursday, what day of the

week is the fo llowingFourth of July ? A ns . Sunday.

8. Howmany panels offence 10ft. longwill it take to enclose

a rectangular field 42 rods longand 38 rodswide ? Am. 16.

9 . How many silver coins, each coin weighing 4125grains,
can be coined from a bar of silver weighing 6 lb. 8 oz.

A voirdupois ? A ns. 110coins ; 125 gr. rem.

10. A floor 30 it . long, 18 ft. wide, has a painted border

round it 3 ft . deep ; how many square feet in the unpainted

part ? A ns . 288 sq. ft .

11. Howmuch will it cost to cement the floor ofa cellar 30

ft. long and 24 ft . wide , at a sq. yd. ? A ns .

12. If a family uses 5 pints of milk a day , what will be

their milk bill for the quarter ending June 30, at 74 cents

a quart ? A ns.

13. Howmany posts 6 feet apart will be required to enclose

a half- acre lot of land 66 ft . wide ? A ns . 132 posts.

J 14. What will it cost to plas ter a room ft . long,

ft . wide, and ft . high , 3. sq. yd. ? A ns.

15. A car- load of wheat , weighing 15 T. 25 cwt . , was sold
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for $325 ; what was the price per bushel, allowing 60 lb. to

the bushel ? A ns.

16. IfJames goes to bed at P . M . and rises at A . M.,

howmany hours is he out ofbed in aday
? A ns. 13h. 45min.

17. A lady left the city for the sea- shore June 20, at
P . M ., and returned Sept . 12, at A . M . ; how long was

she away ? A ns. 83 da. 18 h . 15 min.

18. If a young lady weighs 144 lb. A v. ,
howmuch will she

weigh by Troy weight ? A ns. 175 lb.

19. A farmer wishes to construct a bin 6 ft. square that

will contain 120bushels of grain ; what will be the depth of

the bin ? A ns. R.

20. If a man smokes 6 cigars a day at the rate of 3 cigars

for a quarter, what will his cigars for February, 1896, cost

h im? A ns .

21. A farmer gave 158 dozen eggs, worth 32 cents a dozen,

in part payment for 11 tons of coal, at a ton ; howmuch

remains unpaid ? A ns.

22. A tub of butter, weighing 36 lb. 8 oz. , lasted a family
from Oct. 10, 1891, to March 4, 1892 how many ounces a

day on the average did they use ? A ns. 4 oz.

23. A train passes 15 telegraph
-

poles every minute ; if the

distance between the poles is 60yards, at what rate per hour

is the train going? Am. 3043miles.

24. A chest measures on the outside 20 in. by 12 in. by 8 in.,

and the boards are i in . thick ; what are the cubic contents

of the chest ? A ns. 1262gcu. in.

25. A cubic foot of ice weighs about lb. ; how many
tons could be stored in an ice - house that is 80ft. long by 40

ft. 6 in. wide and 20R. deep ? A ns. 1863 T.

26. How many paper boxes 4 in . long, 3 in. wide , and 2 in.

deep can be packed in a box 4 R. long by 3R. wide and 1 ft.

6 in. deep ? A ns . 1296.
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S E C T IO N V I I I .

PERCENTAGE.

34 1 . Percentage is the process of computation in which

the basis of comparison is a hundred.

34 2 . The Term per cent— from per, by , and centum, a

hundred—means by or on the hundred. Thus, 6 per cent. of

any quantity means 6 of every hundred of the quantity.

34 3 . The Symbol of percentage is The per cent .

may also be indicated by a common fraction or a decimal.

Thus, 6% fl y, .06 ; 25% 1
2
0
5
1; .25.

34 4 . The Quantities considered are the Base, the Rate,

the Percentage, and the Amount or Difi
'

erence.

34 5 . The Base is the number on which the percentage is

computed.

34 6 . The Rate is the number of hundredths of the base

which are taken.

34 7. The Percentage is the number which is a certain

per cent . of the base.

34 8 . The A moun t is the sumof the base and percentage.

The Difference is the difference of the base and percentage.

34 9 . The Amount and Difference may both be embraced

under the general term Proceeds.

In computat ion the rate is usually expressed as a decimal .

EXPRESSION OF THE RA TE .

1. Express 570 as a decimal and common fraction.

SOLUTION .
- Since 5 per cent . is 5 on a hun OPERA TION .

dred, 572; of a quantity is .05 of it ; or, as a 575 5
common “ 06011, 185 or 2

1
0 Of it.

1 £6
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Express as a decimal and common fraction

8. 14. 12m. 20. 87W) .

3. 9 . 15. 21. 470 .

4. 10. 16. 22. N o

5. 11. 17. 23.

c. 1070. 12. 18. 24. £70.

7. 13. 11470. 19 . 25. 4370.

Express in per cent . decimally

l . 4. 5. q. 9 . 4. 13. 5
1
3.

s. a. s. 10. s. 14.

s. t . 7. 11. g. 15.

4. dr 8. T3. 12. g. 16. g .

350. Cases —The subject of percentage is conveniently

treated under three distinct cases

1. Given the base and the rate, to find the percentage or

proceeds.

2. Given the percentage or proceeds and the rate, to find

the base.

3. Given the percentage or proceeds and the base, to find

the rate.

CA SE I.

35 1 Given the base and the rate , to find the percentage

or the proceeds.

ORA L EXERC IS ES .

1. What is 2070 of 150yards ?

SOLUTION —2M of any th ing is 1235 , or 4 of it , and 4of 150 yards is 30

yards. Therefore ; etc.

What is
2. 20% of 65 os . ? 6. 1570 of 80yd. ?

3. 25 % of 72 bu . ? 7. 4570 of 140qt . ?

4. 5095 of 112mi. ? 8. 12396 of 128 cows ?

5. 7570 of 108 tons ? 9 . of 120horses ?
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28. To pay a note for $6750, I am obliged to draw 42970 of
my bank deposit ; what did I have in bank ? A ns.

29 . The populat ion of a city increased in 10 years,

which was a gain of what was the population at the

beginning of the 10years ? A ns .

30. A teacher spends 2570 ofhis salary for board, 10% for
clothes, 15% for books, and for travelling expenses and

incidentals ; he saves $375 ; what is his salarv? A ns . $1000.

31. A grain
- dealer bought a quantity offlour, and sold 20%

of it to Mr. Martin and 62470 of the remainder to Mr.

Mason ; if he sold Mr. Mason 850barrels, how much did he

buy ? A ns. 1700barrels.

32. A lady drew 334 of her money from bank , and paid

of it for a house costing $5700; how much money had

she remaining in bank ? A ns.

33. Mr. Green invested ofhis money in railroad stock,

but afterward sold 25% of his stock, and still had $6000 in

vested what was the whole amount of his money ?

A ns.

CA SE III.

353 . Given the percentage or the proceeds and the

base , to find the rate .

O RA L EXERC IS ES .

1. 15 is what per cent of 60?

SOLUTION .
—6 0 is 100 per cent . of 60, and 15

, wh ich is 1 of 60, is 1 of
100per cent ., or 25 per cent . of 60.

What per cent.

2. Of 60 is 12 ? 6. Of fi is t ?

3. Of 75 is 25 ? 7. Of § is § ?

4 . Of $16 are $4 ? 8.

.

Of 7593 is 1573 ?

5. Of 16 qt. are 3 qt . ? 9 . Of is

10. From a hogshead of ale
, containing 80 gallons, 12 gallons

leaked out ; what per cent. was los t ?
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GEN ERA L FORMULA S.

35 4 . These methods and rules may all be represented in

general formulas as follows

CA SE I. CA SE II.

1. Base xrate Percentage. 1. Percentage rate base.

2. Base x ( l rate) A mount. 2. A mount ( l rate) base .

3. Base x (l rate) Difference. 3. Difference (l rate) base.

CA SE III.

Percentage base rate.

A mount base l rate.

Difference base l rate.

N OTE —Th ese formulas apply to all th e cases in the pract ical applica

t ions, and may be used instead of the rules, or with them, as the teacher

prefers.

A PPLICA TION S OF PERCEN TA GE .

35 5 . The A pplications of Percentage are extensive,

owing to the great convenience of reckoning by the hundred

in business transactions.

35 6 . These A pplications ofPercentage are of two classes

those not involving time and those involving time. The fol

lowing are the most important of these applications

l sr CLA SS. 2D CLA SS.

1. Profit and Loss . 1. Simple Interest .

2. Commission . 2. A nnual Interest .

3. Stocks, Dividends, etc. 3. Promissory N otes.

4. Premium and Discount. 4. Partial Payments.

5 . Brokerage . 5. True Discount .

6 . Stock Investments. 6. Discounting and Banking.

7. Taxes . 7. Exchange .

8. Duties or Customs. 8. Compound Interest .

9 . Insurance . 9 . A nnuities.
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ing to make up lost time, the engineer increased the speed

25% what was the rate then run ? A ns. 31}f miles.

8. A drover bought 80 cows at $20 a head ; if 10were

killed by an accident , for howmuch must he sell the remainder

per head to gain 25% A ns. $2811
9 . A merchant bought 64 yd. of French chally at a

yard, and sold it at a gain of33470 what did he gain by the

transaction ? A ns .

10. I bought 60yards OfSilesia 15f, and marked it at a

profit of what will be my profit if I sell lower

than the sellingmark ? A ns.

11. A gentleman bought a yacht for $4500, sold it at a gain

of 2570, and the buyer sold it at a loss of what did the

latter receive ? A ns. $4500.

12 A t the close of the season a merchant marks down a

certain class of goods what will be the marks of those

selling at 37114 , and taking the nearest

half- cent ? A ns. 174g,

13. The firm ofKnox Irwin use as their key formarking
goods, Samuel Knox if they buy cashmere at 50 a yard,

howmust it be marked to sell at a gain of25 A ns. la 2
14. Mr. Co lton had as his key don

’

t give up ; . ifhe buys

silk at a yard, how must he mark it to fall 10% and

yet gain A ns. d. gp.

CA SE II.

36 2 . Given the rate and the profit or loss, or the sell

ing price, to find the cost .

ORA L EXERC IS ES .

1. A grocer sold flour for 50}t a barrel less than cost, and thereby
lost 10% what did it cost h im

SOLUT ION — If he lost 10 per cent ., th en 1
135 , or 116 of th e cost , equals

th e loss, wh ich equals 50 cen ts ; if 1
1
6 of th e cost equals 50cents, 18, or

th e whole cost, equals 10 t imes 50 cents, or 5 dollars.
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371 . The Bas e in commission is the actual amount of the
sale, purchase, collection , or exchange.

A n agent residing at a great distance from his employer is often called

a correspondent ; the person for whom an agent does business is called

the principal .

CA SE I.

372 . Given the base and rate, to find the commission, or

the net proceeds, or the entire cost .

1. A n agent sold goods to the amount of $7650, his rate

of commission being what was his commission ?

OPERA TION .

SOLUTION .
—A t the rate of 3} the commission was $7650

03} times $7650, which equals

WRIT T E N EXERC IS ES .

2. A n agent sold goods to the amount of $8725 ; what was

h is commission at A ns.

3. A n agent collects $3840 on a commission of how

much should he remit to his employer ? A ns.

4. A n auctioneer sold a house at auction for $5784, and

the furniture for what was his commission at 2}
per cent . ? A ns.

5. A n agent sold 350 acres of land at $25 an acre on a

commission of 5% required the commission and the amount

paid over. A ns.

6. What would be the net proceeds of a consignment of

500 bbl. of flour, allowing 2470 commission, and

paying storage for 15 days at 5f a barrel ? A ns.

7. A debt of 81728 is compromised for what is the

collector
’

s commission at 4570 , and what are the proceeds

remitted ? A ns .

8. A factor sells $6742 worth of woolen goods, charging

commission and for insuringpayment ; what amount

will he remit to his principal ? A ns.
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4. A cotton- factor received $7210 to be inves ted in cotton

after deducting his commission of how much was his

commission ? A ns. $210.

5. A n agent buy s a quantity of leather, paying $20 for

cartage, and charging commission ; the entire cost was

what was the commission ? A ns .

6. A consignment of cotton was sold on commission , the

agent charging for the sale and for guaranteeing

payment ; the commission was what was the amount

received for the goods ? A ns. $6750.

CA SE III.

374 . Given the base and the commission, or the net

proceeds, or the entire cost
,
to find the rate .

1. A n agent collects $6300, and his commission was $84

required the rate of commission.

SOLUTION .
- The commission , $84, equals the sumcol OPERA TION .

lected, $6300, multiplied by the rate hence, the rate $84
01;

equals$84 divided by $6300,which we find is .01§ or l i 95 $6300

WRIT T E N EXERC IS ES .

2. A n agent in Kansas sold some land for me, and, retain

ing his commission, $180, remitted me $3820; what was the

rate of commission ? A ns. 4470 .

3. My agent bought 50horses, $150, paid $25 for keep
ing and $80for transportation ; he drew on me for

what was the rate of commission ? A ns . 3470 .

4. I sold a consignment offlour through an agent.for
my commission was $970, and I paid the agent $582 ; what was

the rate ofcommission ofeach A ns .My com. agent
’

s
,
3

5. A commission-merchant sold a consignment ofwheat for

he charged $225 for commission and $375 for guar

anteeing payment ; what was the rate of commiss ion and of

guaranty ? A ns . Com.
, guar. ,
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STOCKS A N D DIVIDEN DS.

375 A Company is an association of individuals for the

transact ion of business.

376 . A Corporat ion is a company regulated in its opera

tions by a general law or a Special charter.

377. The capital invested in the business of a company is

called the Stock . The owners of stock are calledStockholders.

378 . The stock is divided into equal parts called Shares .

A share is usually $50 or $100.

379 . A n Installment is a sum required of stockholders

as a payment on their subscription.

380. A Dividend is a sum paid to stockholders out of

the gains of the company .

38 1 . A n A ssessment is a sum required of stockholders

to meet the expenditures or losses of the company.

1. Bonds are written or printed obligations to pay certain sums of

money at or before a specified time.

2. State or United States B onds are bonds of a State or of the United

States, payable at some future time, with inte rest at a fixed rate .

3. Stocks is a general name applied to the scrip or bonds of a corpo

ration and to government bonds and public securities.

4. Cert ificate ; of Stock are the papers issued by a corporation to its

stockholders as evidence of the number of shares belonging to each

respectively .

38 2 . The Base upon which dividends and assessments

are estimated is the original or par value of the stock .

38 3 . The Quant iti es considered are as follows : 1. The

Stock ; 2. The Rate ; 3. The Dividend or A ssessment.

N OTE .
— In order to mak e these business subjects intelligible, teachers

should sh ow pupils t he business papers, illustrate h ow a company is

formed, its stock issued, its dividends declared and paid ,
etc. The sub

ject is simple wh en pupils have a clear idea of the real business trans

act ions referred to in th e examples.





https://www.forgottenbooks.com/join




PREMIUM A N D DISCOUN T . 263

PREMIUM A N D DISCOUN T.

38 7. The Par Value of stock is the value named in the

certificate, called the nominal value or face.

38 8 . The Real Value , or Market Value, of stock is the

amount for which it will sell.

38 9 . Stock is A bove Par, or at a premium or advance,

when it sells formore than its nominal value.

39 0. Stock is Below Par, or at a discount, when it sells

for less than its nominal value.

The stock of a company will generally be above par when the com

pany is doing a lucrative business, and below par when it is doing a

poor business. The stock of a town
,
city, etc. varies according to the

confidence in its security , the fluctuations of the money market, etc.

39 1 . A Draft, Check, or B ill of Exchange is a written

order for the payment of money at some definite place.

39 2 . The Base upon which premium and discount are

estimated is the par value.

39 3 . The Quantities considered are four : 1. The Par

Value ; 2. The Rate ; 3. The Premium or Discount ; 4. The

Real Value.

The problems under th is subject are solved with out brok erage
— th e

sales and exchanges be ing regarded as direct without th e aid ofa brok er.

CA SE 1.

39 4 . Given the par value and the rate of premium or

discount , to find the premium or discount or real value.

1. A broker bought 25 shares of stock at 6%

premium ; required the premium and cost or real value .

OPERA TION .

SOI UTION .
—The parvalue of25 shares $100x25 $2500 par value

at $100each 13 $100x 25 = and the .06

premium at 672; times $2500, which premium.

is $150, and this, added to the par value,
equals $2650, the real value. real value.

Principle The premium or discount equals the par value

multip lied by the rate.
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WRIT T EN EXERC IS ES .

2. I sold 54 shares of gas
- stock at 3% discount ; re

quired the discount and the real value . A ns . $162 ; $5238.

3. When gold was at a premium of how much in

greenbackswas required to buy $640 in gold ? A ns .

4. What is the market value of 65 shares of N . J. Central

at 8% below par? A ns. $5980.

5. A broker bought 45 shares N . Y. Central at

discount , and so ld them at premium ; what did he

gain in the transaction ? A ns .

6. Mr. Reed bought $2000 Phila. Erie 5 8 at

premium, and paid $2000 in drafts, at 14% discount, and the
balance in cash how much cash did he pay ? A ns. $375.

7. A banker exchanged 80 shares Lehigh Valley
R. R., at a discount of for 30 shares N . Y. Car

Trust , at premium, receiving the difference in cash ; how

much cash did he receive ? A ns .

CA SE II.

39 5 Given the rate and the premium or discount , or

the real value, to find the par value .

1. A broker sold some drafts at a discount of 3470 , receiv
ing $130 less than their face ; what was their face value ?

SOLUTION .
—If the discount at 3}70 is $130, OPERA TION .

then .03} times the parvalue equals $130 hence, $130 .03} $4000

the par value equals $130divided by which

we find is $4000.

Princip le The par value equals the premium or discount

divided by the rate.

WRITTE N EXERC IS ES .

2 I sold 50 shares of stock at a premium of 5270 , and
recerved advance ; what was the par value of a

share ? A ns. $100.
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4. If the 150shares mentioned in the previous example are

sold for what is the rate of discount and also the

rate of gain ? A ns.

5. During the Civil War a broker gave a draft for $6250,

at 4 % discount , for $5000in gold ; what was the premium on

gold ? A ns.

6 . A banker purchased a $5000 bond, premium 12470, and
sold it for $6000; forwhat premium did he sell the bond, and

what was the gain A ns . 20% premium ; gain.

BROKERA GE.

39 7 . Brok erage is a percentage charged by brokers for

the transaction of business.

39 8 . A Brok er is a person who buys or sells money,
stocks, bills of exchange, real e

s tate, etc. for others.

A stock broker is one who deals in stocks ; he is generally called sim

ply a broker.

39 9 . The Rate of brokerage is usually and will be

so understood when no o ther rate ismentioned. In N ewYork
the rate is $70 on both bonds and stocks.

400. The Base upon which the commission for the pur

chase and sale of bonds and stocks is estimated is their par

value.

401 . The Quan tities considered are : 1. The Par value

of the amount bought or sold ; 2. The Rate of Brokerage
3. The Brokerage ; 4. The Market value of the stock ; 5. The

Entire Cost or N et Proceeds .

1. Stocks are quoted either at the price of one share or at the price

of $100 of par value of the stock, whatever he the par value of a share.

The formermethod is used in Philadelphia ; the latter in N ew York .

2. Bonds are often named from the rate of interest they draw thus,
we have 4

’

s
,
45

’
s, 5

’
s, etc. The time to run or date when due sometimes

gives the name ; as, 4
’
s of ’

97.
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CA SE I.

402. Given the par value , the rate, and the market

value, to find the brokerage, net proceeds, or entire cost .

1. A brokerbought forme 24 shares Un. Cos. N . J.

rate of brokerage { 70 required the brokerage.

SOLUTION .
- The par

“

value was 24 x$100, or OPERA TION .

$2400 ; the brokerage was .00} times $2400, $100x 24

which equals $6.

Principle . The brokerage equals the par value multiplied

by the rate.

N OTE .
—It is often sh orter tomul tiply th e brok erage on one share by

the number of shares . When the par is $50, one - half th e rate should

be used in th is method.

WRIT T E N EXERC IS ES .

2. A
'

broker bought for me 75 shares of bank stock

at par, brokerage 470 ; required the brokerage and the cost

of the stock. A ns.

3. My broker bought for me 150 Shares of canal stock

at what did the stock cost me , b rokerage

per cent. ? A ns.

4. A speculator sold, through his broker, 72 shares Mine

hill R. R. at required the brokerage and net

proceeds. A ns. Proceeds, $4770.

5. My broker bought , on my account , 45 shares Lake Shore
R. R. at 112, and sold them at 120; what was his

commission at and my profit ? A ns. Profit ,

6. Sold 45 shares N orristown R. R. stock at 105, and

bought $4000Lehigh Valley 6
’

s at 111; what balance shall

I have in hand from the transaction,
including brokerage in

both cases ? A ns .

7. What are the proceeds ofthe followingstocks sold through
a broker : 250 shares Texas Pacific, at 503 300

shares Morris Essex at and 200shares Union

Pacific at 1l 7g, brokerage 470 ? A ns.
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CA SE II.

403 Given the rate , the brokerage, or the net proceeds,

or entire cost , and the market value, to find the par value .

1. My broker charged $75 for selling some drafts for me,
at the rate of 1470 what amount of drafts did he sell ?

SOLUTION .
—A t a rate of .015 times the par OPERA TION .

value of the drafts equals the brokerage, which is $75 a $5000
75 hence, the par value equals $75 divided by .015, .015

wh ich we find is $5000.

Principle . The par value equals the brokerage divided by
the rate.

WRIT T E N EXERC IS ES .

2. A broker charged $25 at 170 for buying Pennsylvania
R. R. howmany shares did he buy ? A ns. 200shares.

3. I paid my broker for an investment in Reading
4

’

s, at 78, including his commission ; what was the par value

of the bonds ? A ns. $3000.

4. I sent a N ewYork broker a draft on Brown Brothers for
to pay for Illinois Central at and his com

mission at howmany shares did he buy ? A ns . 50shares.

5. Through my broker I sold $7000 Penna. State 4
’

s at

115, and invested the proceeds in N orthern Central R. R.

at howmany shares did he buy, brokerage on each

transaction 470? A ns . 115 shares ; surplus.

CA SE III.

404 . Given the par value , and the brokerage, or the net

proceeds, or ent ire cost ,and themarket value, to find the rate.

1. A broker bought City ofPittsburg 7
’

s, par value $8500;
h is charge was what was the rate of brokerage ?

SOLUTION .
—The brokerage, $21.25

, equals the par OPERA TION .

value, $8500, multiplied by the rate ; hence, the rate

equals divided by $8500, which we find is
$8500

or

Principle —The rate equals the brokerage divided by the

par value.
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WRIT T E N EXERC IS ES .

2. I sent my broker to invest in City of Pitts

burg 7
’

s, at 113, brokerage i % what annual income shall I

receive ? A ns. $850.

3. I invested in Pennsylvania R. R. stock

at 51, dividend brokerage what was my annual

income from the investment ? A ns.

4. Mr. Wilson invested in Reading 6
’

s at 104-ln
i nterest payable semi- annually , brokerage what will be

his semi- annual income from the investment ? A ns. $150.

5. Mr. Jenkins bought on ground- rent a lot 150 ft. front by

210ft. deep, valued at per foot front ; what would be

the ground- rent per foot front at 6% A ns.

6. A conveyancer sold a lot 50 it . front and 150ft. deep on

ground
- rent , redeemable on payment of $3000; what is the

ground
- rent at 6% per annum? A ns. $180.

7. I have $8500 6 % bonds selling at 111 will my income

be greater or less if I sell them and buy 7
’

s at 116, brokerage

on both transactions 4 A ns. Greater by $50.

CA SE II.

4 14 . Given the income, the rate of dividend, and the

market value , to find the amount invest ed.

1. When 6% railroad bonds are selling at 116, how much

must be invested to produce an income of $750?

SOLUTION .
-Since $1 of stock gives an in OPERA TION .

come of to give an income Of $750 it $750

will require or $12500 ; $12500

of stock at 11695 will cost $12500x 1.16
, or

$14500.

WRIT T E N EXERC ISES .

2. What summust I invest in 5% bonds, at to secure

an annual income of $800, brokerage A ns.
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3. How much must a lady invest In railroad 7
’
s, at 129, to

yield her $350 a year, brokerage A ns.

4. A conveyancer buys a 6% ground
- rent of $450 per

annum at par ; what does it cost him? A ns. $7500.

5. A dwelling
- house subject to a ground- rent of$225 at 670

was sold for $6250; what was its value ? A ns. 810000.

6. What summust be invested inReading5
’

s, sellingat

to secure an income of $800, brokerage { 70? A ns. $19160.

7. Whatmust be themarket value of4% bonds to realize 570
on the investment ? Of7

’

s to realize Am. l40% .

8. A man sold $3500 Government 6
’

s of
’

98 at 108 , and

bought sufficient A m. Steamship Co . 6
’

s at 102} to yield $210
income ; how much had he left , brokerage on sale and

purchase ? A ns. $175.

CA SE III.

4 15 Given the market value and the income or rate

of dividend, to find the rate of interest on the investment .

1. If I buy 5 % bonds at 98,what per cent. ofincome shall
I realize ?

SOLUTION .4 1 of stock will cost and pays OPERA TION .

ifon 3.98 the gain is $ 05, on $1 it is as many .05 .98=05£y
per cent . as .05 or 53

5
396 .

WRIT T EN EXERC IS ES .

2. If a broker buvs Lehigh Valley 6
’

s at 124, what rate

of income do they pay ? A ns.

3. When bonds are selling at 123, what per cent . will

these bonds yield A ns . 5 93+

4. A lady bought a ground
- rent of $78 per annum for

$1400; what does she realize on hermoney ? A ns. 5476.

5. Which is the better investment , 5 % bonds at 99l , or
4 % bonds at 6

’

s at 130, or 4
’
s at 110? Am. 4

’

s ; 6
’

s.
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WRIT T E N EX ERC IS ES .

l . The taxable property of a town is and the

rate of taxation $ 006 on a dollar ; what is the tax ?

SOLUTION .
—If the tax is $ 006 on $1, on OPERA TION .

it will be .006 times or $576,000x

$3456.

2. The real es tate of a town is valued at and the

pers onal es tate at and there are 450persons sub

jcet to a poll tax of each ; what is the whole tax, the

rate being 6 mills on a dollar ? A ns.

4 23 . Tabla— Ih the assemment of taxes in a town, city ,

etc. a table is usually constructed by which the labor Of cal

culation is greatly facilitated.

4 24 . The following table is based on the rate

.

of to

the dollar. This table is used in Problems 3, 4, 5, 8

3. Find by the table A
’

s tax,whose property is $9540, and

who pays a poll tax of
OPERA TION .

SOLUTION .
—We find from the table the Tax on

tax on $9000 is $135, on $500 is and l: 5

28
7

28
on $40 13 $ 60 ; under these wri te the

u 1 poll11 tax th
'

11 be th t
'

tax.po e summ e en ire

Whole tax

4. Find Mr. Wilson’

s tax, whose property is assessed at

$7890, and who pays a poll tax of A ns.
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PROPERTY IN SURA N CE .

4 32 . Insurance is a contract of indemnity for loss or

damage within a given time. It is of two kinds : Property
Insurance and Personal Insurance.

4 33 . Property Insurance is security against loss by fire,

transportation, etc. Insuring anything is called “
taking a

risk.

”

4 34 . Property Insurance includes : Fire Insurance,
Marine Insurance, Transit Insurance, and Stock Insurance.

1. Transit Insurance is security against loss by transportation byland
or by both land and water ; Stool: Insurance is indemnity for loss of

cattle, etc.

2. Personal Insurance includes Life Insurance, A ccident Insurance, and

3. A ccident Insurance is indemnity for casualties to travellers and

o thers ; Health Insurance secures a weeklv allowance in case of sickness.

4 35 . Fire Insuran ce is security against loss by fire ;

Marine Insurance is security against loss by navigation.

4 36 . The Insurer, or Underwriter, is the party or com

pany taking the risk. The Insured or A ssured is the party

protected.

1. The Policy is the writ ten agreement or contract between

the insurers and the insured.

2. The Premium is the sum charged for insurance ; it is a

certain rate per cent. of the amount insured.

3. The Sum Covered by insurance is the amount insured on

a property.

4. The Base is the amount insured on a property. The

Rate varies with the risk .

The Rate of insurance is quoted at so many cents on the $100, or as

so much per cent . Policies are renewed annually or at stated periods,
and the premium is paid in advance . Risks are usually rated per
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annum. The rate for more than 1 year is determined by the follow

ing table

The rate for 2 yr. is 1} times the annual rate.

( C ( t 3 ‘C ( l U C‘

l‘ ( C 4 U ( l ( t H U

l‘ ( 6 5 U “ 3 ( l ( t ( l

U ‘l 7 ( t ( l 35.
( l U l‘

1. Insurance is generally done by stock companies . Wh en an individual

takes a risk , it is called an
“
out - door" business . A Mutual Insurance

Company is one in wh ich the profi ts and losses are shared by those wh o

are insured .

2. To prevent fraud, companies will seldom insure the full value of

property . In cas es of loss the underwriters may e ith er replace th e prop
erty insured or pay its value . Only t he amount of ac tual loss can be

recovered , and often claims are adjusted for a part of the amount
insured .

4 37. The Quantities considered are : 1. The Amount

Ins ured ; 2. The Rate of Insurance ; 3. The Premium; 4.

The Valuation of the Property .

4 38 . Given the amount insured and the rate , to find the

premium.

1. I insured my house for $4000 at 1470 ; required the

amount of the premium.

OPERA TION .

SOLUTION .
—The premium on $4000at 1} is .01} $4000

times $4000, which we find to be $50.

Principle . The premium equals the amount insured multi

plied by the rate.

1. To find the amount insured, divide the premium by the rate ; to find

th e rate
,
divide the premiumby the amount insured.

2. To find what amoun t must be insured to cover the premium in case

of loss
,
divide the valuation of the p roperty by 1 minus the rate.

W RIT T E N EXERC IS ES .

2. Mr. Smith insured a factory valued at for $7000

at what premium did he pay ? A ns .

3. I insured my house and furniture for $4500for 5 years

at 3270 required the premium. A ns .
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3. Mr. Jones insured his life for at an annual cost

of what was the rate on 81000? A ns.

4. A lady insures her life for $8000, at an annual payment

of per 81000; if she lives 15 years, what amount will

she have paid in premiums ? A ns. $3516.

5. If a man whose life is insured for at an annual

premium of per $1000, dies after making 8 payments,
how much more than the amount of the premiumwill be paid

to his heirs ? A ns.

6. Mr. Cornwell took out a policy in the N . E . Mutual

Life Ins. Co . for paying a premium of per

$1000; he made 20payments , and 1270 of the premiumwas

returned as dividends ; how much did the insurance actually

cost him? A ns.

7.
,
Mr. VVestlake took out an endowment policy for

payable in 20 years, the premium being per $1000;
ifhe lives to receive the endowment , will he have paidmore or

less than if he had taken a policy of the same amount 5 years

later for 15 years at per $1000? A ns. less.

REV IEW PRO BLEMS .

1. The list price of a lot. of ginghams is a yard ; if I
buy them at 20% off and sell them at 2570 on, what is my

gain per yard ? A ns . 9ff.

2. Mr. Watson bought mining stock (850) at 9 % pre

mium, and sold it at a loss of $5 on a share ; at what rate

was it sold ? A ns. 1% disc.

3. Bought French merinos at a yard, and marked

them eln
,
my key being

“ Charleston ; what was my gain

70 if I sold the goods at the marked price ? A ns . 301—5170 .

4. A n agent sold 150barrels of flour. charging com

mission and guaranty ; the net proceeds due the con

signor were $1143 ; for how much was the flour sold per

barrel ? A ns. $8.
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SIMPLE IN TEREST.

4 4 2 . Interest is money charged for the use of money for
a certain time.

4 4 3. The Principal is the sum for which interes t is

charged. Interest is reckoned as a percentage of the principal.

4 4 4 . The Rate of interest is the rate per cent. on $1 for

a certain time. The usual time is one year.

4 4 5 . The Time is the period during which the money is
on interest.

4 4 6 . The A mount is the sumof the principal and interest.

4 4 7 . Simple Interest is interes t on the principal only.

Compound Interest is interest also on the interest.

4 4 8 . Legal In terest is interest at the rate fixed by law.

It varied in different States in 1894 as follows :

RA TE RA TE RA TE
STA TES. STA TES.

96.

A labama 8 8 Kentucky 6 6 N orth Dakota . 7 12
A laska 8 10 Louisiana 5 8 Ohio 6 8

A rizona . 7 Maine 6 Oklahoma 7 12
A rkansas 6 10 Maryland 6 6 Oregon 8 10

California 7 Massachusetts 6 Pennsylvania 6 6

Colorado 8 ichigan 6 8 Rhode Island 6

6 6 innesota . 7 10 South Carolina 7 8

Delaware 6 6 6 10 7 12

Dist .ColumbIa 6 10 MlSSOllrl 6 8 Tennessee 6 6

Florida 8 10 Montana 10 Texas 6 10

Georgia . 7 8 N ebraska 7 10 Utah 8

Idaho 10 18 N evada 7 Vermont 6 6

Illinois 5 7 N ew Hampshire 6 6 Virginia 6 6

Indiana 6 8 N ew Jersey 6 6 Washington 8

Indian Ter. 6 10 N ew Mexico . 6 12 West Virginia 6 6

Iowa 6 8 N ewYork . 6 6 Wisconsin 6 10

6 10 N orth Carolina 6 8 Wyoming 2

Th e first column gives th e legal rate ; second column , the rate that

may be agreed upon ; th e indicates no limit to the rate.

4 4 9 . U sury is a rate of inte rest greater than the law

allows. Various penalties are attached to taking usury .
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4 50. The Quantities are five : 1. The Paincipal ; 2. The

Interest ; 3. The Rate ; 4. The Time ; 5. The Amount.

1. In notes, contracts, accounts , mortgages, etc ., when no rate is

specified, the legal rate is unders tood.

2. In computing interest it is customary to reckon amonth as ofa

year, and a day as 3
1
5 of a month . In dealing with the U. S. Govern

ment each day is of a year.

THE METHOD FOR YEARS.

ORA L EXERC IS ES .

1. What is the interest of $60 for 2 yr. 6 me . at 675 ?

SOLUTION .
—6 mon ths equal or i of a y ear,wh ich with 2 yr. equals

or 9 y ears. A t 6 per cent . for 1 yr.
, 783 of the principal equals th e

interest , and for or 3y r., 5 t imes 735 , or 11050 or 1
1
5 of the principal,

equals the interest ; inof $60 equals $9 .

What is the interest of

2. $40for 5 yr. at 573 ? 6. $250for 4 yr. 8 me . at 675 ?

3. $60for 5 yr. at 470? 7. $220for 3 yr. 9 me . at 876 ?

4. $80for 4 yr. at 572 ? 8. $330 for 7 yr. 6 mo . at 476 ?

5. $600 for 2 yr. 3 me . at 896 ? 9.

10. What is the amount of $50for 3 yr. 6 me . at 8 per cent.

REMA RK .
—We find that 130

5
0, or 2

1
, of the principal, equals the in terest ;

hence , of the principal equals the amoun t ; of $50 equals $64.

11. What is the amount of $300 for 7 yr. 10mo . at 6 per cent .

12. What is the amount of $400for 5 yr. 4 me . at 6 per cent .

WRIT T E N EXERC IS ES .

1. What is the interest of$3600for4 yr. 7mo . 15 da. at

SOLUTION .
—By reduction , we find that 4 y r. 7mo . OPERA TION .

15 da. equals 48 yr. A t 693 the interest for 1 year $3600

equals .06 times $3600, which is $216 if the interest .06

for 1 year is $216, the interest for 4gyr. is 43times $216-00

$216, which , by multiplying, we find is $999. Hence

the following

Ru le .
—I. To find the interest

,
multiply the principal by the

rate, and that product by the time expressed in years.

11. To find the amount, add the interest to the principal.
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18. Of $480, from June 16 to N ov. 10, at 7 exact num

b er of days. A ns.

19 . On a note for $640, date dOct . 9 , 1894, and due Jan.

15, 1895, at allowing 3 days Of grace. A ns .

20. 011 a note for $1250, dated N ov. 16, 1894, and due Mar.

25, 1895, at allowing 3 days of grace. A ns.

N OTE.
—For Method by Cancellat ion, see Supplemen t .

METHOD OF EXA CT IN TEREST .

4 5 3 . Exact Interest is interest obtained by reckoning
365 days to the year.

4 5 4 . Exact Interest is reckoned by the United States

Government , and is growing in favor with business-men.

4 5 5 . Bankers and business -men Often use Interest Tables, which are

sometimes calculated to exact interest.

1. What is the exact interest of $875 fromOctober 15 to

February 12 at 7
OPERA TION .

SOLUTION .
—Fr0mOct. 15 to Feb . 12 there are 120 $8

3?
days ; the interest of $875 for 1 year of 365 days, at

is and for 120 davs it is or $4 of 24
which is

00

Ru le — Find the interest for the integral number of years
then multiply the interest for one year by the exact number of
days and divide by 365 ; the s um of the two results will be the

exact interest.

N OTE —The exact interest for any number of day s less than one y ear

may also be found by deduct ing from th e common interes t 713 of itself.

WRIT T E N EXERC IS ES .

2. What is the interest , at of from Jan . 15th

1894, to July 18th , 1896 ? A ns.

3. What is the amount of $540, on interest at 670 , from

June 12th
,
1887, to Oct. 3oth, 1896 ? A ns.
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may draw interest from a particular time after date if so specified in

the note.

4 6 1 . A N ego tiable N o te is a note that can be trans

ferred from one party to another. A note not thus transfer

able is called a N on- negotiable N ote.

1. A note is negotiable when it is made payable to the
“ bearer”

or

to the “
order”

of the payee . In order to transfer it to a second party
the payee write s his name on the back of it, which is called indorsing

the note. The person who writes his name on the back of a note as

security for its payment is called the Indorser.

2. The words without defalcation are required in Pennsylvania to

make a note negotiable ; in N ew Jersey,
“
without defalcation or dis

count in Missouri,
“
negotiable and pay able without defalcation or

discount.”

4 6 2 . Day s of Grace are the three days usually allowed

by law for the payment Of a note after the expiration of the

time specified in the note.

1. In most of the States a note matures— that is, becomes due—three
days after the time specified, unless the words “

without grace are

2. If a note becomes legally due on Sunday or a legal holiday, it must
be paid in most States on the day preceding. The following notation

indicates when a note is nominally and legally due : July 4I7, 1896.

3. When the time of a note is stated in months, calendar months are
meant. A note for 4 months

,
dated Oct . 15th , wouldmature Feb. l5 | 18

but if dated Oct . 29th , 3oth , or 3l st , it would expire on the last day of

February , and be legally due on the 3d of March .

4 6 3 . A Pro test is a written declaration made by a

notary public that the maker Of the note has failed to pay it .

1. A protest must be made out on the day the note matures, and be

sent to the indorser immediately , to hold him responsible.

2. The neglect to protest a note on maturity releases an indorser from

all Obligation to pay it unless the words waiving demand and notice ”

appear above the indorser
’
s signature.

4 6 4 . The Principal Kinds of notes are the Time N ote
,

Joint N ote
,
and Joint and Several N ote.

1. A Time N ote is one made payable at a specified time ; when no

time Of payment is specified, the note is due on demand. A Joint N ote

is a note Signed by two ormore persons, who are jointly liable for its



IN TEREST ON PROMISSORY N OTES. 291

payment. A Joint and Several N ote is a note signed by several persons,
who are both jointly and singly liable for its payment .

2. In raising money on notes it is customary to have one or more
responsible persons write their names on the back of the note as security
for its payment. In case of the refusal of the maker to pay the note

when due, each indorser is liable for the whole amount of the note

in the order of signing, unless he writes above his name the words

without recourse ,
”
or unless there is an agreement between two

'

or

more indorsers to sha
‘
re the loss between them.

3. When the maker fails to pay a note, it is usual for the holder to

make his demand on the last liable indorser, who pays the note and then

gets the amount from the preceding indorser, and so on, up to the first

indorser. The holder, however, has the option ofcollecting the amount
from any liable indorser, and when so collected all subsequent indorsers

are released, the indorser who pays becomes the holder, andmay collect

from any prior liable indorser, and so on up to the first .

WRIT T E N EXERC IS ES .

1. TIME N OTE .

$375. PHILA DELPHIA
,
N ov. 18, 1894.

Three months after date, I promise to pay William Stevens,

or order, Three Hundred Seventy
-five Dollars, with interest,for

value received, without defalcation . EDWA RD CA RTER.

What will be due on this note at maturity ?

EXA CT TIME . OPERA TION .

N ov. 12 da. 3 75 = Int . for 60da.

Dec. 31 da.. 1 875 30da.

Jan . 31 da. 3125 5 da..

Feb. 18 da..
5.9375

Time, 92 da. +3 da.
= 95 da. 375

3389 9375, Amount due.

2 JOIN T N OTE.

$800. PHILA DELPHIA ,
Jan. 7, 1895.

For value received, we promise to pay Philip Garrett, or

order, on demand, Eight Hundred Dollars, with interest, with

out defalcation. THOMA S TURN BULL,

CHA RLES CHA SE .

What will be due on this note July 1, 1895 A ns.
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8. JOIN T A N D sEVERA L N OTE .

5. ST. LOUIS, MO.
,
Feb. 21. 1895.

Four months after date, we jointly and severally promise to

pay George F. B issell, or order, Six Hundred Forty 116
5
6 Dol

lars, with interest, for value received, negotiable and payable

without defalcation or discount. GEORGE ELLIS,
EDWA RD PRESTON .

What will be due on this note at maturity ? A ns .

4. COMPA N Y N OTE PA YA BLE A T A BA N K .

8560. N EW YORK , March 17, 1895.

Sixty days after date,for value received, we promise to pay
James Ferris, or order, at the Chemical Bank, Five Hundred

Sixty Dollars, with interest. FUN K, WA GN A LLS Go .

What will be due on this note at maturity ? A ns .

5. IN DIVIDUA L N OTE PA YA BLE A T A BA N K .

N EWA RK , N . J Dec. 29, 1894.

Six months after date, I promise to pay John Morris, or order,

at the Third N ational Bank, Three Hundred Forty
- seve n 1

2
0
5
0

Dollars, with interest,for value received, without defalcation or

discount . GEORGE A N DREWS.

What will be due on this note at maturity ? A ns.

WRITIN G N OTE .

6. Write a negotiable note for making yourself the

payee and E . M. Hayward the maker ; legal rate of interest .

7. Write a non- negotiable note for making Charles

Morton the payee and yourself the maker, payable on demand,

with legal interest .

8. Write a note from the following data : Face, $500;
negotiable ; time, ninety days ; payee, A lfred Foster ; maker,
Howard Truman ; rate Of interest , place, Lancas ter, Pa.
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1. $500. N EWA RK ,
N . J April 10, 1893.

Two years after date, for value received
,
I promise to pay

James Hill
, or order, FiveHundredDollars, with interest, with

out defalcation or discount. lVILLIA M N EWHA LL.

Indorsements : Jan . 1, 1894, $100 ; N ov. 15, 1894, $150.

How much was due A pril 10, 1895 ?
OPERA TION .

Principal

Interest to Jan . 1, 1894, 8 mo . 21 da.

A mount

First payment to be deducted

Remainder for new principal
Interest to N ov. 15, 1894, 10mo. 14 da.

Amount

Second payment to be deducted

Remainder for new principal
Interest to A pril 10, 1895, 4 mo . 25 da.

Amount due at time of settlement

2. $750. PHILA DELPHIA ,
May 10, 1892.

Three years after date,for value received, I promise to pay
Thomas E llis

,
or order

, Seven Hundred Fifty dollars, with ia
tercet, without defalcation. SA MUEL MIDDLETON .

Indorsements : Jan . 15
,
1893

, Sept . 12, 1893, $20 ; Dec. 16
,

1894, How much remained due May 10, 1895 ?

OPERA TION .

Principal

Interest to Jan . 15
,
1893

,
8 mo . 5 da.

Amount

First payment to be deducted

Remainder for new principal

Interest to Sept . 12, 1893, 7mo . 27 da.

Second payment less than interest due
Int. on $655.875 to Dec. 16

,
1894

,
1 yr. 3mo . 4 da.

A mount

Th ird payment to be added to second

Remainder for new principal

Interest to May 10, 1895, 4 mo . 24 da.

A mount due on settlement
N OTE — Th e in te res t may be calculated from the time of the first pay

men t to that of the th ird, if preferred .
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8. 9600. CHICA GO, Jan . 11, 1892.

For value received, on demand, I promise to pay Philip
B utler, or order, Six Hundred Dollars

,
with interest.

CHA RLES MORTON .

Indorsements : Dec. 18, 1892, $60; March 31, 1893, $85 ; Sept . 21,
1893,

The note was paid March 1, 1894 ; what was then due ?

A ns.

N OTE .
—The legal rate in Illinois is see Table, p. 283.

4. 93000. IN DIA N A POLIS, IN D. , Oct. 20, 1890.

Three months after date, I promise to pay Will iamDennison

or order
, Three Thousand Dollars, for value received, with

interest from date. MORRIS PRITCHA RD .

Indorsements : June 15, 1892, $500 ; A ug. 18, 1893 ; $750; Sept. 9,
1894

, $400.

How much was due Oct . 20, 1895 ? A ns.

5. A note for 84500was given May 1, 1893, and was in

dorsed as follows : Oct . 17, 1893, 3250; Feb. 18, 1894, 8345 ;

July 10, 1894, what was due May 1, 1895, interest

at 7% A ns.

6. A note for 87460 was given June indors ed

Dec. 8, 1891, 8200; March 25, 1893, 8500; June 15, 1894,
8225 ; Sept . 7, 1894, 8150; what was due at settlement , Jan.

1
,
1895, interest 4 % A ns .

MERCA N TILE RULE.

4 6 8 . Merchants Often find the balance due on notes, pav

able within a year, on which part ial payments have been

made, by the following rule

I. Find the amount of the principal to the time ofsettlement,
and also the amount of each payment to the time of settlement.

II. To find the balance due, s ubtract the sum of the amounts

of the payments from the amount of the principal.



296 PERCEN TA GE .

1. A s the periods in these notes are all short, the interest should be

calculated for the exact number of days.

2. The method of ExA CT IN TEREST is sometimes used, but in the

following problems 360 days are reckoned to a year.

WRIT T E N EXERC IS ES .

1. 68500. HA RRISBURG, June 15, 1893.

Thirty days after date, for value rece ived, I promise to pay
Henry Landis, or order, Eight Thousand Five Hundred Dal

lars
,
without defalcation . A N DREW HERB .

Indorsements : July 30, $150; Sept. 12, $300; Oct. 9, $500; Dec. 15,
8700.

What is due June 15
,
1894 ?

OPERA TION .

A mount of

$8500fromJuly 18, 1893, to June 332 da.
150 30, 320da.

300 Sept. 12, 276 da.

500 Oct . 9
, 249 da.

700 Dec. 15, 182 da.

Balance due June 15, 1894,

N OTE — Th is note does not begin to draw interest t-ill July 18.

2. A note for $3500, given Oct . 9, 1892, has the following
indorsements : Jan. 1, 1893, 8200; Feb. 21, 6300; A pril 17,

8400; June 16, 8350; Sept . 12, 3500; What was due Oct. 1,
1893, at 5% A ns.

3. A note for dated A pril 16, 1891, has the fol

lowing indorsements
’

: June 1, 6345 ; A ug. 20, Oct .

15, Dec. 10, 3600; Jan. 15, 1892, 8560; What was

due A pril 16, 1892? A ns.

4. A note for $6000, at 60days, dated A ug. 23, 1894, has

the following indorsements : Oct . 31, 6200; Jan. 18, 1895,

8400; A pril 20, 1895, 3500; July 10, $150; What was due
A ug. 1, 1895 ? A ns .

N OTES.

— I . N ot ice in Ex. 3 that 1892 is a leap y ear.

2. For Connec t icut , Vermont , and N ew Hampsh ire rules, see Brooke
’
s

Higher A rithmetic.
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4. A mount to in 8 yr. 4mo. at 870? A na.

5. Give in 5 yr. 8 mo. 15 da. at A ns . $2016.

6. A m’

t to in 7 yr. 7mo. 12da. at 7 A ns . $1500.

7. Give in 5 yr. 10mo . 18 da. at A ns. $2400.

8. The sum of A
’

s and B
’

s money on interest for 3 yr. 7

mo . at gives $3440interest ; how much money has each,

if 3 times B
’

s equals A
’
s ? A ns. 812000; 84000.

4 71 Given the principal, the rate, and the interest or

th e amount , to find the time.

ORA L EXERC IS ES .

1. In what time will $400at 636 give $144 interest ?

SOLUTION .
— A t 6 per cent . for one y ear, do of the principal equals th e

interest ; 3
3
, of $400 is $24 ; if it require one year for $400to gain $24, to

gain $144 it will require as many years as $24 are contained t imes in

$144, wh ich are 6 y ears.

In What time will

2. $200at 496 give $48 int. ? 5. $60at 7% give $21 int.

3. $150at 5 % give $30 int . ? 6. $75 at 6 % am’
t to $l l l ?

4. $300at 8 % give $72 int. ? 7. $50 at 9 % am’
t to $86 ?

8. In what time w ill a principal at 10% gain 2 times itself? 3

times itself? 4 times itse lf?

9 . In what time will a principal double itself at 570 at 6% at

8 % at Treble itself at 575 at 10% at 20%

10. The amount of a principal for a certain time at 6 % is $260,
and for the same time at 975 is $290; required the principal and

the time.

WRIT T E N EXERC IS ES .

1. In what time will $650give interest at 6%
SOLUTION —The interest of $650, at sat , for

OPERA TION

one year is $39. If in one year the principal $6
3
2

gives $39 interest, to give interest it

will require as many times 1 year as $39 is con
Int. 1 yr.

tained times in which is asyr.
, or 3 yr. i n

6 mo. Hence we have the following
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5. Mr. Johnson bought goods for $3000 on 3 mo. credi t

what discount s hould he receive if he pays cash , money
worth A ns.

6. Mr. Watson,
wishing to sell his house, offers it for$5720on

3 years
’

credit , or $5000cash ; which would be most profitable

for the buyer, money worth 4 % A ns. The latter,

7. I gave a note for $1500, payable in 3 yr. 3mo . , but. at

the end of 9 mo. I wish to pay it ; what should the ho lder

receive, money worth 570 ? A ns. 81333334 .

BA N K DISCOUN T.

4 76 . A Bank is an incorporated institution, established

for the purpose of receiving and loaningmoney or furnishing
a paper circulation.

4 77. The money received by a bank for safe- keeping is

called its Deposits , and the person placingmoney in a bank is

called a Depositor.

4 78 . A Ch eck is an order on a bank , given by one of

its depositors , to pay a certain amount to some person, or to

his order, or to bearer.

4 79 . Banks loan money on notes, mortgages , and other

securities. Much of their businem,
however, consists in dis

counting notes, or paying them before they are due.

1. A person wishing to borrow money at a bank pres ents a note,

either made or indorsed by himself, payable at a certain time , and
receives for it a sum equal to its face, less the interest for the time the

note has to run. This amount , called discount, is withheld by the

bank in consideration of advancing money on the note prior to its

maturity .

2. In Pennsylvania, Delaware, Maryland, Missouri, and the District

of Columbia the day of discount and day of payment are both reckoned,

wh ich , with the three days of grace , make 4 davs. A 60- day note in

these States would be discounted for 64 days.

3. Business-men often discount notes by deducting the interest for a

given time, with or without grace, as may be agreed upon. The rate is

fixed by agreement, and may be other than the legal rate .
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4 80. Bank Discount is the interest on the face of the

note for the time from the day of discount to the day of

payment .

4 8 1 . The Pro ceeds or A vails of a note is the sum re

ceived for it when discounted, and equals the face (or amount)
of the

.

note less the discount .

4 8 2 . The Term ofDiscount is the number ofdays from

the time of discounting a note to the time of its maturity.

4 8 3 . The difference between bank discount and true dis

coun t may be shown as follows :

If I take my note to the bank, promising to pay $106 at the end of 1

year, to get it cashed, by the method of true discount I would receive

$100 ; but by the method of bank discount, not counting days of grace,
I would receive $106 minus the interest of $106 for 1 year—that is,

$106 $99.64.

4 8 4 . To find the discount
, proceeds, or face from the

other three elements .

1. What is the present worth or proceeds of a note for

$400, due in 60days, discounted at a bank at 6 per cent. ?

OPERA TION .

SOLUTION —We find the interest of $400for 60+3 63 da.

60da. plus 3 da.
, or 63 da. , is which is

the discount. Subtracting this from $400, we $400x 20

have the proceeds, equal to $400

Ru le — I. Find the interest on the face of the note for three
daysmore than the specified time, for the discoun t.

II. Subtract the discount from theface to find the present

worth.

1. The discount of an interest- bearingnote is computed on the amount
of th e note at its maturity .

2. Bank s compute interest for the actual number of days a note has to

run , wh ether a note is drawn formonths or days.

3. Th e follow ing problems are solved w ith three days of grace , except
that in Ex . 4 and 10 th e day of discount and th e day of paymen t are

both reck oned.
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WRIT T E N EXERC IS ES .

2. A note for $350, due in 90 days, was discounted at a

bank at 7% what was the discount ? A ns.

3. A note for 8540, at 60days , was discounted at a bank in

New Orleans ; required the proceeds. A ns .

4. A note for due in 3months, wasdiscounted by
a Baltimore bank ; required the proceeds. A ns .

5. I wish to borrow $2000 from a bank for 90days ; for

what must I give my note , discount A ns.

6. I presented a 60-da. note at a bank , which , discounted

at 695 , netted me $5000; what was its face ? A ns.

7. A broker buys a 60
-da. note for $20less than its face

what was the face , discount 6% A ns .

8. Required the difference between the true discount and

the bank discount of $950; due in 3 yr. 3mo. , money worth

not reckoning days of grace. A ns.

4 8 5 . Find the time when due, the time of discount , the

discount , and proceeds of the following notes :

N EW YORK , Jan. 5, 1895.

N inety days after date,for value received, I promise to pay
Charles Garrett, or order, Four Hundred Dollars

,
at the

Phoenix N ational Bank. JOE N WA TERMA N .

Discounted, Jan. 10
,
at

A ns . A pril 5 ; 85 da dis. , proceeds,

10.m WA SHIN GTON , D. C. , April 3, 1895.

Six months after date, for value received, I promise to pay
Edward Strong, or order, Three Hundred Fifty/four 12055 Dol

lars, at the First N ational Bank. JOHN MCPHERSON .

Discounted June 3, at
A ns . Oct . 126 da. ; dis., proceeds,
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DOMESTIC EXCHA N GE.

4 9 1 . Domest ic or Inland Exchange is the exchange

between two places in the same country.

4 9 2 . The Rate of Exchange is the rate per cent . which

is reckoned upon a draft.

The Course ofExchange is the current price paid in one place for bills

of exchange upon another. The brokerage is usually included in the

quotation of exchange.

4 9 3 . Exchange is at par when a draft or bill sells for its

face ; at a premiumwhen it sells for more th an its face ; and

at a discount when it sells for less than its face.

1. The rate of exchange between two places depends upon the course

of trade.

” If the trade between N ew York and Chicago is equal, ex

change is at par. IfN ewYork owes Chicago , the demand in N ewYork

for drafts on Chicago is greater than the demand in Chicago for drafts

on N ew York, hence the drafls are at a premium in N ew York . But if

Chicago owes N ewYork, the demand for drafts is less in N ewYork than

in Chicago ; hence drafts in N ew York on Chicago are at a discount.
2. The reason why the banks in N ew York should charge a premium

is, that they must be at the expense of actually sendingmoney to the

Chicago banks or be charged with interest on their unpaid balance ; the

reason why N ewYork banks will sell at a discount in the second case

is that they are willing to sell for less than the face of a draft in order

to get the money owed them in Chicago immediately .

4 9 4 . A Sigh t Draft is one payable at sight , or on its

presentation. A TimeDraft is one payable at a specified time

after sight or date .

4 9 5 . The Forms and U se of drafts may be seen by the

following examples and explanations

N A TION A L UN ION BA N K OF MA RYLA N D,

$5000. BA LTIMORE ,
MD . , Jan . 16, 1895.

A t sight, pay to the order of Thomas Brown ,
Five Thousand

Dollars, value received. WM . H. WELLS ,

To the PHILA DELPH I A N A TION A L BA N K
,

PHILA DELPHIA , PA .
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ExPL A N A TlON .
—Suppose Thomas Brown of Baltimore owes John

Famum Co . of Ph iladelph ia $5000; he goes into a bank in Balti

more and gets the above draft. He then writes on the back of the draft
,

“ Pay to the order of John Famum signing his name , and for

wards it to John Farnum Co . in Philadelphia, who take it to the

Philadelphia N ational Bank, and
,
writing the name of their firm on

the back, receive the money .

MERCHA N TS
’

N A TION A L BA N K ,

$3400. CIN CIN N A TI, O. ,
June 20

,
1891.

A t ten days
’

sight, pay to the order of Hilton , Hughes (it Co . ,

Three Thousand Four Hundred Dollars
,
value received

, and

charge to account of C. A . STEVEN S,

To the MERCHA N TS
’

N A TION A L BA N K , Cashier.

N EW YORK .

EXPL A N A TION .
—Suppose that James Elliott of Cincinnati, wishing

to pay a debt of $3400 to Hilton, Hughes Co. ofN ewYork, buys the

above draft on the Merchants
’ N ational Bank of N ew York. He for

wards it to Hilton, Hughes Cc .
, who, having indorsed it, will present

it at the bank . The ten days’ sight ”means ten days after acceptance .

It should be pres ented to the bank upon which it is drawn as soon as

received, when the cashier writes upon it A ccepted,
”
with the date of

acceptance, and signs h is name as cash ier. This makes the bank liable

for its payment, and is an ag reement to pay it after ten days.

4 9 6 . To find the cost or the face of a bill of exchange

at sight or on t ime .

1. What must I pay in Chicago for a draft of $500 on

Savannah , exchange being per cent . discount ?

OPERA TION .

SOLUTION .
—Since exchange on Savan

$1.000
nah is $73 discount, the cost of $1 is

005 rato ofexchange.

ct . and the cost of $500 18
.995 25 00“ of $1.

500 times or Hence for
500

sight exchange we have the following $497 500 A ns

Rule —Find the cost of $1 by adding the rate to $1 when at

a premium,
or subtracting it when at a discount, and multiply

the res ult by the face of the draft.

2. What must be paid in Detroit for a draft of $3000 on

Boston at 30 days, exchange being premium?
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SOLUTION —The draft, be ing on time, OPERA TION

should be purchased at a discount. The

discount of$1, at the legal rate in Mich .0055 discount for 33 da.

igan, for or 33 da. ,
is $ 0055, 9945 - 00“ f 1 t

which , subtracted from$1, equals$ 9945, 0025 rate

(

6f
the cost of $1 of the draft at par ; but

the premium is $76, hence, adding
3 9703 00“ Of $1 Of draft.

$ 0025, we find the actual cost of $1 3000

of the draft to be 9970, and multiply $2991 whole cost.

ing th is by $3000, we have $2991, the

entire cost. Hence, for time exchange the following

Rul e — From $1 subtract the bank discount of $1 for the
time and rate where the draft is purchased to this res ult add

the rate of exchange when at a premium,
and subtract it when

at a discount
,
and multiply the result by the face of the draft.

WRIT T E N EX ERC IS ES .

3. Find the cost of a Boston draft on Chicago for $2500at

discount per $1000. A ns .

4. D. C. Heath Co . of Boston owe a bill in Chicago of

$4375 ; what must they pay for a draft on Chicago, exchange

premium? A ns.

5. Required the cost in N ew Orleans of a draft on Phila

delphia for $5000, payable 60 days after sight , at

premium. A ns .

6. A Baltimore firm received flour from Minneap olis cost

ing $3500; what must they pay for a draft at 15 days
’

sight ,

exchange discount ? A ns.

7. A San Francisco merchant bought goods in N ew York
valued at $5284 ; what will be the cost ofa 3mo . draft for the

amount on N ew York at 4% premium? A ns .

8. What is the face of a Sight draft that can be bought for

$2587, exchange £70 premium?

Cost of $1 $ 005 $0.995.

Face of draft $2587 995 $2600.
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4 9 9 . The Money of A ccount of auv country consists

of the denominations of the monev of that country in which

accounts are kept.

1. What is the cost of a bill of exchange on London for
£ 225 at to the pound sterling?

oPERA rIoN .

Somm e —Ir£ 1 costs £ 225 cost 225 times
which is 31091 432.

Rul e — Find the cost of a unit of the currency in which the
bill is given, and multiply the face by it for the cost or divide

the cost by it for the face.

WRIT T E N EXERC IS ES .

2. A banker sold a bill of exchange on Hamburg, face

7200 marks, at 94} cents 4 marks ; what was the amount

received ? A ns .

3. What will be the face of a bill of exchange on Paris

that can be bought for 34822 762, exchange 5.183L francs
to $1 ? A ns . 25000fr.

4. What is the face of a bill of exchange on Bremen that

was purchased for exchange being quo ted at

4 marks ? A ns. 84000marks.

5. What will be the cost in N ew York of the following

draft
,
exchange at 60days being A ns . $1467.

Exchange for £ 300. N EW YORK , April 20, 1894.

Sixty days after sight of this First of Exchange (second and

third unpaid) pay to the order of John Smith, Three Hundred

Pounds Sterling, for value received, and charge the same to

account of BROWN BROTHERS Go .

To BROWN , SHIPLEY Co . , Lo N DoN , EN GLA N D.

6. What will it cost to remit 9750 francs to A ntwerp if

1 franc ? A ns .
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SE CTION IX .

RATIO A N D PROPORTION.

RA TIO.

500. Ratio is the measure of the relation of two similar

quantities ; thus, the ratio of 8 to 4 is 2.

501 . The Symbo l of ratio is the colon ( z) ; thus, 8 4

signifies the ratio of 8 to 4. Ratio is also expressed by

writing the numbers in the form of a fraction ; thus, if.

502 . The Terms of a ratio are the two numbers com

pared, called respectively the antecedent and the consequent.

503. The A ntecedent is the number compared with the

consequent. Thus, in the ratio 8 4
, 8 is the antecedent .

504 . The Consequent is the number with which the

antecedent is compared. Thus, in 8 4
, 4 is the consequent .

505 . A Ratio is found by dividing
.

the antecedent by the

consequent. Thus, in 8 4 the ratio is or 2.

506 . A Simp le Ra tio is the ratio of two numbers, as 6 3.

A Compound Ratio is the product of two or more simple

ratios ; as, (3 4)x (5 or % x§ .

507. A Compound Ratio is usually expressed by writing

the simple ratios one under another ; thus, 2g
508 . Ratio exists only between Similar quantities, and is

always an abstract number.

1. The symbol of ratio ( z) is supposed to be a modification of the

symbol of division .

2. Ratio is usually defined as the relation of two numbers. This is

indefinite , for the ratio is the mea sure of the relation .

PRIN C IP LES .

1. The ratio equals the quotient of the antecedent divided by
the consequent.

Thus, if the antecedent is represented by a
, and the consequent by c,

and the ratio by r
, we have a c= r

,
or gi = r .

C
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SIMPLE PROPORTION .

509 . A Proport ion is the expression of equality between

equal ratios, the terms Of the ratios being indicated.

Thus, the ratios 8 4 and 12 6 being equal, they will form

a proportion.

5 10. A Preportion is written by placing the sign

the double colon between the two ratios.

Thus,

5 11 . A Proportion is read in two ways ; thus, 6 : 3

is read the ratio Of 8 to 4 equals the ratio Of 6 to 3, or

“ 8 is to 4 as 6 is to

5 12 . The Terms Of a proportion are the four numbers

used in the comparison. The first and fourth terms are the

Extremes ; the second and third are the Means.

5 13 . The Coup lets are the two ratios compared. The

first coup let consists of the first and second terms ; the second

couplet consists of the third and fourth terms.

5 14 . A Simp le Proport ion is the expression Of the

equality of two simple ratios.

5 15 . The Principles ofproportion are the truths relating

to a proportion. They enable us to find any one termwhen the

other three are given.

PRIN C IP LES .

1. In every proportion the product of themeans equals the

product of the extremes.

In any proport ion, as 6 : 4
, we have and multiplying

these equals by 4 and 3,we have 6 x4 8 x3 ; that is, the product Of the

two means, 8 and 3, equals the product of the two extremes, 6 and 4.

2. Either extreme equals the product of the means divided by
the other extreme.

For
,
from the proportion 6 3 8 4 we have 6 x4 = 3x8 ; hence,

6= 3x 8 + 4
,
or 4 = 3x 8 - 6. Therefore, etc.

3. Either mean equals the product of the extremes divided by
the other mean .

For, from the proportion 6 3 8 4 we have 6 x4 3x 8 hence,
3= 6 x 4 + 8

,
or 8 = 6 x 4 3. Therefore, etc.
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5 17. Principle —The required quantitymust bear the same

relation to a given quantity of the same kind that one of the re

maining quantities does to the other.

5 18 . From this principle we can form a proportion con

taining one unknown quantity, and find the unknown term

by the principles of proportion.

N ou t—Proport ion was formerly called the
“ Rule ofThree .

” Some
of the old arithmet icians though t so h igh ly of it that they called it

The Golden Rule of Three .

”

1. What will 25 tons of hay cost if 6 tons cost 836 ?

SOLUTION .
- It is evident that the OPERA TION .

cost Of 25 T. bears the same relation to 8 T. T.

hence, we have the proportion, cost of m
25 x36

Cost of 2-5 T.

6
$150

which , by Prin. 2
,
we have the cost of25 T.

35-
g
- i6=t lso. Hence the

Rule - I. Write the required quantity for the first termand

the similar known quantity for the second term.

II. Place the other two quantities for the third and fourth
terms, so that the two ratios will be equal.

III. Find thefirst termby dividing theproduct of the second

and third terms by the fourth.

SOLUTION 2D.
—It is evident that the OPERA TION .

relation of 6 T. to 25 T. is the same as T. T. 8
the relation of the cost of 6 T. to the 6 cost Of 25 T.

cost of 25 T. ; hence , we have the pro _25 x36 ’ .

portion 6 T. is to 25 T. as $36 is to the
Cost Of 25 T. 150

cost of 25 T. , from which, by Prin. 2,we

have the cost of 25 T. equals $150.

1. The author believes that the simplest method of usingproportion
is to put the unknown. quantity in the first term. He gives the old

method also for teachers who prefer it. The above rule may be readily
changed to correspond to it.

2. Pupils should be required to put the unknown quantity, wh ich

they may repres en t by x, in different terms, that they may thoroughly
understand the subject.
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16. If 12 men build a wall in 24 days, how long will it

take 60men to build it at the same rate ? Am. 4; days.

N Grs .
—Here it is evident that th e t ime in which 60men do it is to 24

days, th e t ime in wh ich 12men do it , as 12 men is to 60men .

17. If 28 men mow a field of grass in 12 days, how many
men will be required to mow it in 8 days ? A ns. 42men .

18. If 17 men can mow a field in 9 days, how longwould it

take to mow halfofit if5 men refuse t o labor ? A ns. 63da.

19 . If it requires 54 yards of carpet I yd. wide to cover a

floor, how many yards of carpet 2 yd. wide will cover the

same floor ? A ns. 72 yd.

20. Ifaman performs a journey in 25
’

days of 8 hours each ,

howmany days, of 10hours each , would it take him to perform

the same journey ? A ns . 20days.

21. A merchant borrows $1800 from a friend, and keeps

it 1 yr. 6 mo. ; how long should he loan $1000 to return the

favor ? A ns. 2 yr. 8 mo . 12 da.

22. Two cog
-wheels, one having 30and the other 25 cogs,

run together ; in how many revo lutions of the larger wheel

will the smaller gain 15 revolutions ? A ns. 75.

23. Ifa 3~ cent loafweighs 9 ounces when flour is $6 a barrel,
what should it weigh when flour is $4 a barrel ? Am. 13} oz.

24. A house is worth $2700, and the price of the house is

to that of the lot on which it stands as 9 to 11 ; what is the

value of the lot ? A ns. $3300.

25. If 500 laborers can build an embankment in 36 days,
how many more days would be required if the number of

men is diminished by 50? A ns. 4 days more .

26. A can do a piece of work in 8 days ; B can do it in 10

days ; what should A receive per day if B
’

s wages are $2

per day ? A ns. $2l .

27. A has grain which cost a bushel, and B has flour

at a barrel ; if in exchange A puts his grain at a

bushel, what should B charge for his flour ? A ns.
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28. A garrison Of4000men has hard tack enough for 8

weeks, allowing each man 16 oz. a day ; but lb. having

been spoiled, what must be each man
’

s allowance that the pro

vision may last the 8 weeks ? Am. 15 oz.

29 . How large a reinforcement could the above garrison

receive if none of the provision was spoiled, but each man
’

s

allowance was reduced to 14; oz. ? A ns. 500.

COMPOUN D PROPORTION .

5 19 . A Compound Proportion is a proportion in which

one or both ratios are compound.

5 20. Thu and

are examples of compound proportion .

5 21 . Compound Proportion is used in the solution of

problems in which the required term depends on a compound

ratio .

5 22 . In simple proportion the unknown quantity depends

upon one pair Of similar quantities ; in compound proportion

it depends upon two or more pairs Of similar quantities.

5 23 . The method Of Compound Preportion is now sel

dom used in arithmetical operations.

5 24 . The simplest method Of solving the problems that

belong to Compound Proport ion is that of A nalysis.

W RIT T E N EXERC IS ES .

1. If 6 men can earn $90 in 5 days, how much can 8 men

earn in 9 days ?

A N A LYSIS.
— If 6 men earn $90 in 5 da. ,

1 man OPERA TION .

will earn t of $90and 8 men will earn 3 Of $90. 3 4 18

If8 men earn 3Of$90in 5 da. , in 1 day they will 2xQ
earn i of 4}Of $90, and in 9 da. they will earn g 5 ll

of gOf $90, which , by cancelling and multiply 2

ing, equals $216.
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5 25 . The analysis may be abbreviated as follows

A N A LYSIS.
—If 6 men earn $90, 8 men will earn i of $90. If they

earn it in 5 da. , in 9 da.. they will earn gof gOf

2. If it costs $42 to carpet a floor 24 feet long and 15 fee t

wide , what will it cost to carpet a floor 30feet long and 18

feet wide ? A ns. $63.

3. If a railroad charges $15 for carrying 12000 lb. 300

miles
,
what should be the charge for carrying 50000 lb. 250

miles ? A ns . 852-315.

4. If it costs for burning5 gas
-burners 5 hours every

evening for 6 days, how many burners may be used 4 hours

every evening for 10days, at a cost of A ns . 18.

5. If 10men in 48 days build a wall 140 rd. long, 6 ft.

high, and 4 ft . thick , how many men can in 54 days build a.

wall 180rd. long, 7 ft . high , and 45 it . thick ? Am. 15 men.

6. If 15 carpenters build a house in 60 days, working 10.

hours a day, in how many days would 30 carpenters build it ,

working 8 hours a day ? A ns. 37} days.

7. If 25 horses can eat a certain quantity of grain in 40

days, in what time will twice as much grain be consumed if 7

horses are added when the grain is i eaten ? A ns . 744}days.

8. If 240 loaves of bread, weighing 6 oz. each , cost $12

when flour is $6 a barrel, what cost 100 loaves Of 7 oz. each

when flour is worth a barrel ? A ns.

9 . If 22men can dig a ditch 2500ft . long, 5 ft . wide , and

3 It . deep in 25 days of 10hours each in how many days Of

11 hours each will 132 men dig a ditch 3600ft . long, 6 ft .

wide, and 4 it . deep ? A ns. 81
5
, days.

10. If 7 compositors In 17 days Of 10hours each set up 35

sheets of 16 pages each ,
51 lines on a page and 45 letters in a

line, in how many days, 12 hours long, can 6 compositors set

up in the same type 27 sheets , 24 pages each , 45 lines in a

page , 48 letters in a line ? A ns. 18 days.
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EQUA TION OF PAYMEN TS.

5 34 . Equation of Payments is the proces s of finding

the mean or equitable time for paying several sums due at

different times.

5 35 . The Term of Credit is the time allowed for the

payment of a debt.

5 36 . The A verage Term ofCredit is the time to elapse

before several debts due at different times may in equity be

paid together.

5 37. The Equated Time is the date at which several

debts due at different times may be paid in one sum.

5 38 . The Focal Date is the date fromwhich we begin

the reckoning in averaging an account .

CA SE I.

5 39 . To find the average t erm of credit when the terms

of credit begin at the same time .

1. A merchant owes at a bank $250, due in 5 months, and

$450, due in 3months ; what is the average term Of credit ?

SOLUTION .
—A credit on $250for 5 months is t e OPERA TION .

garded as equivalent to a credit on $1 for 1250 250x5 ==1250

months, and a credit on $450for 3months is equiv 450x3 1350

alent to a credit on $1 for 1350months, and adding,
we have the same as a credit on $1 for 2600months

700 ”6006”
if $1 has a credit of 2600months, $700would have a cre dit of of

2600months, which is 3? months. Hence the

Eula—Multiply each debt by its term of credit
,
and divide

the sum of the products by the s um of the debts the quotient

wil l be the average term of credit.

1 . Cents in any of the payments may be rejectedwhen less than 50, and
reckoned at $1 whenmore than 50. The fraction ofa day in the answer

is also rejected when less than i , and reckoned as 1 day if more than 4.
2. The time may also be found by dividing the sum of the interest on

the payments, using any rate , by the interest on the sum of the pay
ments for 1 month or 1 day , according to the unit Of time used in the

calculation. This method is preferred by some accountants.
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We then average it as in Case I. , and find the term Of credit to be

nearly 34 da. from May 10, the time at which the that debt is due ;

hence the equated time Of payment is June 13. From the above we

derive the following

Rule — I. Select the date at which the first debt becomes due,
and multiply each debt by its term of credit reckoned from the

date selected.

II. Divide the sum of the products by the sum of the debts,
and the quotient will be the average term of credit

,
estimated

from the date selected.

When the earliest date is not the first of the month, it is often more

convenient to take the first of the month as the standard date.

WRIT T E N EXERC IS ES .

2. Bought goods on 60 days
’

credit as follows : Oct. 15,

1894, $200; N ov. 20, $360; Dec. 12, $155 ; required the

equated time of payment of th is bill. A ns. Jan. 14.

3. Bought goods on 4 mo. credit as follows : Jan . 12, 1893,

$300; Feb. 15, $500; A pr. 4, $800; required the equated

time of payment . A ns. July 4.

4. Sold goods on 6 me . credit as follows : Feb. 16, 1893,

$300; Mar. 12
, $250; A pril 5, $350; June 1, $600; what is

the equated time for the payment of this bill
? A ns. Oct . 14.

5. Bought goods of Strawbridge Clothier on 90 days
’

credit as follows : Mar. 4 ,
A pr. 7, May 1,

June 1, required the equated time for the

payment of the bill. A ns. July 21.

6 . F. A . Leggett CO. bought of Lord Taylor several

bills Of goods, as follows

June 3
,
a bill Of $375 on 30days

’

credit.
u 28

( C
8450

u 60
st

July 16, $840 4 months
’

credit.

Sept . 12, $250 90days
’

credit .

What is the equated time of payment ? A ns. Oct. 5.
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CA SE III.

5 4 1 . When a debt due at some future time has received

part ial payments, to find when the remainder should be

paid.

1. A merchant bought goods to the amount of $5000on a

credit of 6 mo. ; 3 mo . before it was due he paid $800, and 2

mo . before it was due he paid $1200; how long after the ex

piration Of the 6 mo . may the balance remain unpaid ?

SOLUTION .
— A credit on $800 for 3 mo. is equiv OPERA TION .

alent to a credit on $1 for 2400 mo. ; a credit on 800x3= 2400

$1200 for 2 mo . is equivalent to a credit on $1 for 1200x 2=2400

2400mo. ; and adding, we have acredit on $1 for 4800 2000 4800
mo . ; hence, $3000, the sum which remains unpaid, 4800
should have a credit Of “

I” of 4800mo.
, which is 3000

:

It mo. Hence

Eula — M ultiply each payment by the time it was paid before
it was due

,
and divide the sum of the products by the s um re

maining unpaid.

WRIT T EN EXERC IS ES .

2. Mr. Jones borrowed $3500for 6 mo. : 4mo. before it was

due he paid $800, and 3mo . before due he paid $1500; at what

t ime in equity should the remainder be paid ? A ns. 6—1
5
, mo.

3. I lent Mr.Wilson $2000for 9 mo ., 1. ofwhich he paid in
4 mo ., and 1} Of the remainder in 6 mo. ; how long in equity

may the remainder remain unpaid ? A ns. 13mo . after due.

4. I borrowed of Mr. Carpenter $500 for 3 mo., $700for

5 mo . , and $1000for 6 mo . ; at the end of 4 mo . I paid him

$1600; at what time in equity should the remainder be

paid ? A ns. 7% mo. after borrowing.

5. A milliner bough t of Sharpless CO. a bill Of $350 on

a credit of 20days, and $480 on a credit of 30days ; at the

end of 16 days she paid $400, and at the end of 24 days she

paid $250; when, in equity, should the balance Of the bill be

paid ? A ns . 50days.
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SE CTION x.

INVOLUTION A N D EVOLUTION .

IN VOLUTION

5 4 2 . Invo lut ion is the process of finding any power of a

number.

5 4 3 . A Pow er Of a number is the product arising from

using the number several times as a factor. The number

itself is called the first power.

5 4 4 . The Second Pow er of a number is the product

Obtained by using the number twice as a factor. Thus, 16 is

the second power Of 4, since 4 x 4 16.

5 4 5 . The Th ird Pow er of a number is the product Oh

tained by using the number three times as a factor. Thus
,

64 is the third power of 4
, since 4 x 4 x 4= 64.

5 4 6 . The Fourth Pow er of a number is the product

Obtained by using the number four times as a factor ; the

Fifth Power, five times as a factor, etc.

5 4 7. The Degree ofa power is denoted by a small figure,
called an exp onent, placed at the right and a lit tle above the

number. Thus, 5
"
represents the 2d power Of 5 ; the third

power Of 6, etc.

5 4 8 . The Exponent indicates how many times the num

ber is used as a factor. Thus, 8
3 denotes that 8 is used as a

factor three times ; that is, 8 x 8 x 8, which equals 512.

The second power of a number is called its square, because the area

Of a square equals the product Of its two equal sides. The third power

of a number is called its cube, because the product of the three equal

sides of a cube gives its contents.

P RIN C IP LES .

1. A power of a number is obtained by using the number as
a factor as mtmy times as there are units in the degree.
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2. Square 16. A ns . 256. A ns. 1728.

3. Square 24. A ns . 576. A ns . 46656.

4. Square 56. A ns . 3136: A ns . 250047.

5. Square 105. A ns. 11025. A ns . 970299.

Find the value of

10. A ns. 4225. 18. (69
' A ns. 2446

9
1 .

11. A ns. 32768. 19. A ns .

12. A ns . 531441. 20. A ns.

13. A ns . egg. 21. A ns . 12155.0625.

14. 9’
x A ns. 97. 22. 3’

x3
’
x A ns.

15. 8‘x8
"

A ns. 23. A ns. (730
7

16. 153x 155. A ns . 24. A ns . (asy
o

17. A ns . g, 25. A ns.

SQUA RIN G N UMBERS.

5 4 9 . There are Tw o M eth ods of explaining the prin

ciples of squaring numbers, called the A nalytic or A lgebraic,

and the Synthetic or Geometrical.

l . The object of these methods rs to find the law offorming the square ,
and thus prepare for correspondingmethods of explaining Evolution.

2. Teachers who prefer the geometrical method will find it in the
‘

Supplement.

N on e—Teachers who prefer the geometrical method of explain ing
evolut ion may omit involut ion by the analytic method.

1. Find the square Of 45 analytically.

A N A LYTICA L SOL .
—Forty

- five equals OPERA TION .

40plus 5, or 4 tens plus 5 units. IVriting 45

this as and commencing at units to 45 404- 5

square, we have 5 times 5 equals 5 225 5 x

times 40 equals 5 x 20, 40 times 5 equal 180 5 x40

5 x 40
,
40 times 40equals and adding, x (5 x40) 5'

we have 40’+2x (5 x40) hence,
the square of 45 equals the square of the tens, plus twice the tens into the
units

, plus the square qf the units, which we find to be 2025.
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WRIT T E N EX ERC IS ES .

Square the following numbers

2. 24. A ns . 576. 8. 254. A ns. 64516.

3. 35. A ns. 1225. 9 . 467. A ns. 218089.

4. 36. A ns. 1296. 10. 703. A ns . 494209.

5. 44. A ns. 1936. 11. 838. A ns . 702244.

6. 57. A ns . 3249. 12. 2005. A ns. 4020025.

7. 78. A ns. 6084. 13. 4628. A ns. 21418384.

5 50 . The following principles , derived from the above

solution, are important and should be committed to memory

P RIN C IP LES .

1. The square of a number of two figures equals the TEN S

2 times TEN S x UN ITS UN ITs
’
.

2. The square of a number of three figures equals HUN

DREDS
’ 2 times HUN DREDS x TEN S TEN S

” 2(HUN DREDS

TEN S) xUN ITS UN ITS
’
.

5 5 1 . These principles may also be expressed by letters.

Let u represent units figure, t tens, h hundreds, and T

thousands, and a period between two letters denote multi

plication ; then we have

(15+ t
’ 2t .u u

’
.

(h t h
2 2h .t t

’ 201. t).u u
’
.

(T + h + t + T
’

+ 2T.h + n
'

+ 2( T + h ).t + t
’
.

2(T + h . t ).u u
’
.

CUBIN G N UMBERS.

5 5 2 . There are Tw o M e th ods of explaining the prin

ciples of cubing numbers, called the A nalytic or A lgebraic,

and the Synthetic or Geometrical, method.

1. The Object of these methods is to find the law offorming the cube,
and thus to prepare for correspondingmethods ofexplaining Evolution.

2. Teachers who prefer the geometrical method will find it in the

Supplement.



332 IN VOLUTION A N D EVOLUTION .

1. Find the cube of 45 by the analytical method.

A N A LYTICA L Son—Squaring OPERA TION .

45 by the me thod already given, 45’ x l5 x40)+5
’

we have 40"+2x (5 x 45

We then multiply this by 40 5.

5 x40, 2x53x40 53

Five times 5, equals 5
3
, 5 times 403+2X 5 X 402+ 53 x 40

2 x 5 x40 equals 2x5 x5 x40, or

2x 5’
x40. Five times 403 equals

5 x We next multiply by 40. Forty times 5
’ 40x forty times

2x5 x40 equals 2x5 x forty times 40’
equals Taking the

sum of these products, and we have first next, once 5
2x40plus twice

5’
x40 equals three times 5’ x40 ; next, twice 5 x40

’
plus once 5 x40’

equals three times 5 x and next we have hence, 45
3 x 5

x x 5’ x Therefore the cube Of 45 equals the cube of the
tens, plus three times the square of the tens into the units, plus three times the
tens into the square of the units, plus the w ho of the units.

Cube the following numbers

2. 14. A ns. 2744. 7. 32. A ns. 32768 .

3. 17. Am. 4913. 8. 53. Am. 148877.

4. 21. A ns . 9261. 9 . 87. A ns. 658503.

5. 25. A ns. 15625. 10. 235. A ns . 12977875.

6. 29. A ns. 24389. 11. 327. A ns. 34965783.

PRIN C IP LES .

l . The cube of a number consisting of two figures equals

TEN S
’ 3 times TEN S

“
x UN ITS 3 times TEN S x UN ITS

’

UN ITS
”
.

2. The cube of a number consisting of three figures equals

HUN DREDS
3 3 times HUN DREDS

’
x TEN S 3 times HUN

DREDS x TEN S
’

TEN S
s 3 times (HUN DREDS TEN S)

’

x UN ITS 3 times (HUN DREDS TEN S) x UN ITS
2

UN ITS
“
.

5 5 3 . These principles may also be expressed by letters, as

follows :

(t i t)
3

t
"

3t’.u 3t .u
’

u
"

(h t a )
s

h
8 3h

’
.t 3h ..t

’
t
’

3(h
3(h t) .u

2
u

”
.
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SQUA RE ROOT.

5 6 3 . There are Tw o M eth ods of explaining the general

process of extracting the square root , called the A nalytic or

A lgebraic Method, and the Synthetic or Geometrical Method.

1. Teachers who prefer the geometrical method of explanation will

find it in the Supplement.
2. With young pupils who have a difficulty in understanding evolu

tion it may be well to drill them upon the method of doing the work ,
not requiring them to give the explanation until they are better pre

pared to understand it.

1. Extract the square root of 2025.

A N A LYTICA L SOLUTION .
—Since the

square of a number contains twice as 9 + (40

k“ h
t’=40’ 1600 5

tunee as many W , t e square root

of 2025 will consist of two places, and
425 45

hence will consist of tens and units,
and 2025 consists of tens’ 2x tens

xunits units’
.

The greatest number of tens whose square is contained in 2025 is 4

tens ; squaring the tens and subtracting, we have 425, wh ich equals

2x tens xunits+units’
. N ow, since 2x tcns xunits must be greater than

units’
,
425 must consist principally Of twice the tens into the units ;

hence, if we divide by twice the tens, we can ascertain the units. Twice

the tens equals 40x2 80 dividing, we find the units to be 5 we now

find 2x tens xunits+units’, or, what is the same, 2x tens+units, bo th
multiplied by units, equals (804- 5) x 5= 425 ; and subtracting, nothing
remains. Hence, the square root of 2025 is 4 tens and 5 units, or 45.

N oTEs.
— 1. When there are three figures in the OPERA TION .

roo t, we use the formula for three terms.

2. In pract ice we determine th e number offigures 3 9

in th e root by po inting off the number into periods
62 149

of two figures each , beginn ing at th e righ t . We
124

also abbreviate the work by omit t ing ciphers and

condensing the oth erparts, preserving on ly the trial 644 2576

and true divisors. For illustrat ion , see solution in

th e margin.

Rule .
—I. Begin at units

, and separate the number into

periods of two figures each.
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wide ; what is the side of the largest square table he can make

from it ? A ns. 5 ft .

8. A general, wishing to form his army into a solid square

of75 men on a side, found he lacked 625 men to complete the

square ; how many men in his army ? A ns. 5000.

9. A general, attempting to form an army of8430men into

a square, found that he had 149 men over ; what was the

number on a side of the square ? A ns. 91.

RIGHT TRIA N GLES.

5 6 5 . A Righ t Triangle is a triangle which has one right

angle.

5 6 6 . The Base of a triangle is the
3,

side on which it stands ; as, A B .

5 6 7. The Perpendicu lar is the side

which forms the right angle with the

base ; as, BC. Base

5 6 8 . The Hy po th enuse is the side opposite the right

angle ; as , A O.

5 6 9 . The Principles of right triangles, derived from

Geometry, are as follows :

PRIN C IP LES .

l . The sq uare of the hypothenuse equals the sum of the

squares of the other two sides.

2. Hence
,
the square of either side equals the square of the

hypothenuse, diminished by the square of the other side.

N OTE .
—The smallest in tegers wh ich can express the relat ion of the

three sides of a righ t triangle are 3, 4, and 5 . We may have an infin ite

number of right triangles with their sides in th is relation. Other rela

t ions are 5, 12, and 13 ; 8, 15, and 17, etc .

WRIT T E N EXERC IS ES .

1. The two sides of a right triangle are 60and 80 inches,

respectively ; required the hypo thenuse.

SOLUTION .
—Hypothenuse 80’ Vim 100, A ns.



340 IN VOLUTION A N D EVOLUTION .

2. Two rafters, each 34 feet long, meet at the ridge of a

roof 16 feet above the top of the walls ; what is the width of

the house ? A ns . 60.

3. A rope 85 ft. long stretches from the top of a derrick to

a point on the ground 40 fee t from the foot of the derrick ;

how high is the derrick ? A ns . 75 ft .

4. A rectangular lot of land is 1260 rods long and 525

rods broad ; what is the distance between two oppos ite

corners ? A ns . 1365 rods.

5. Two vessels sail from the same port : one sails north 9

miles an hour, the other sails west 12 miles an hour ; how far

are they apart in 2 days ? A ns. 720miles.

6. A ladder 26 ft . long stands close against a building ; how

far must it be drawn out at the bottom that the top may be

lowered 2 feet ? Am. 10ft.

7. A telegraph
-

pole was broken 12 feet from the bottom,

and fell so that the end struck 16 ft. from the foot ; required

the length of the pole. A ns. 32 ft.

8. A ladder 130ft . long,
with its foot in the street , will reach

on one side to awindow 78 ft . high , and on the other to awindow

50ft. high what is the width of the street ? A ns. 224 ft.

SIMILA R FIGURES.

5 70. Similar Figures are those which have the same

form. Thus, circles are similar figures ; also squares, etc.

5 71 . The Princip les of similar figures, derived from

Geometry , are as follows

P RIN C IP LES .

l . The areas of all similar figures are to each other as the

squares of the ir like dimensions.

2. Hence
,
the like dimensions of similar figures are to each

other as the square roots of their areas.
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10. Two men ,
A and B , started from one corner ofa square

field containing40acres : A went directly across to the opposite

corner, while B walked round the sides of the field ifA
, afte r

reaching the corner, goes along the side to meet B ,
how far

from the corner would they meet ? A ns. rods .

CUBE ROOT.

5 72 . There are Tw o Meth ods of explaining the general

process of extracting the cube root, called the A nalytic or

A lgebraic Method and the Synthetic or Geometrical Method.

Teachers who prefer the geometrical method of explanation will find

it in the Supplement.

1. Extract the cube root of 97336.

A N A LYTIC SOLUTION . OPERA TION .

Since the cube of a number 7

40“ 64000 6

places as the number itself, or trial divisor, 3x40
’ 33336 46

of three times as many less one 3X 4OXG”
or two, the cube root of 97336

6

will consist of two places, or
33336

of tens and units, and the

number itself will consist of
SHOWN BY I‘m ”

?
9 + 39

xunits’
units”.

” 4

g: 3 2 8

64000

Thegreatest number of tens
z

t x “

2

+ t xu “W 33336

whose cube is contained in
3‘x3 >< 40 = 4800

3t xu = 3x40x5= 720
97336 Is 4 tens. Cubmg the u

’ 5, 36
tens and subtracting, we have 3

z

33336, which equals 3x tens
’ (St X u 5556 x6 33336

xunits 8 x tensxunits’ units”. N ow, since 3x tens’ xunits is much

greater than 3x tens x 33336 consists principally of3 times
tens2 xunits ; hence, if we divide by 3 times tens

”
, we can ascertain the

units : 3 times tens”equals 3x 4800 ; dividing by 4800, we find th e

units to be 6. We then find 3 times tenaxunits equal to 3x 40x 720,
and units3= 6’ —36, and, adding these and multiplying by units, we have

(3 tens2 3 tens xunits un its”) x units, which equals 5556 x6 33336

subtracting, nothing remains ; hence , the cube roo t of
‘

97336 is 46.
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SE CTION XI .

MENSURAT ION .

5 78 . Mensuration treats of the measurement ofgeomet
rical magnitudes.

5 79 . Geometricalmagnitudes consist of the L ine,Sur

face, Volume, and A ngle.

Teachers will illustrate the rules ofMensuration concretely, so far as

possible.

MEN SURA TION OF SURFA CES.

5 80. A Surface is that which has length and breadth

without thickness. Surfaces are p lane or curved.

5 8 1 . A Plane Surface is a surface such that if any two

of its points be Jow ed by a straight line, every part of that

line will lie in the surface .

5 8 2 . A Plane Figure is a plane surface bounded by
lines either straight or curved.

5 8 3 . A Po lygon is a plane figure bounded

by straight lines ; as, A B CDE.

A Po lygon of three sides is called a Triangle ;

of four sides, a Quadrilateral ; of five sides, a

Pentagon ; of six sides, a Hexagon, etc.

5 8 4 . A Diagonal of a polygon is a line joining the

vertices of two angles not consecutive.

5 8 5 . The Perimeter of a polygon is the sum of its

sides.

5 8 6 . The A rea of a plane figure is the number ofsquare

units in its surface .

N orm— The principles of Mensu rat ion are derived from geometry
th eir applicat ion to pract ical purposes is usually given in arithmet ic.
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354 MEN SURA TION .

MEN SURA TION OF VOLUMES.

600. A Vo lume is that which has length, breadth, and

thickness.

THE PRISM.

601 . A Prism is a volume whose ends are equal

and parallel polygons and whose sides are parallel

ograms.

602 . The polygons are called bases, the paral

lelograms form the lateral surface, and the prism

takes its name from the form of its base.

603 . The Parallelopiped is a prismwhose bases are par

allelograms. A cube is a parallelopiped all of whose sides

are squares

Rule —I. The lateral s urface ofa prismequals the perimeter

of the basemultiplied by the height.
N orth—To find th e ent ire surface we add th e area of the bases .

II. The contents of a prism eq ual the area of the basemul
tiplied by the altitude of the prism.

WRIT T E N EXERC IS ES .

1. What is the convex surface of a triangular prism, the

three sides ofwhose base are respectively 6, 7, and 8 feet, and

height 50 inches ? A ns. 1050sq. ft .

2. What is the entire surface of the triangular prism given

in the first problem? A ns. sq. ft.

3. What are the contents of a square prism whose altitude

is 40feet and the side of the base 4 feet ? A ns. 640 cu. ft .

4. Required the contents of a triangular prism, the sides

of whose base are each 20 inches, and whose altitude is 30

inches. A ns. cu. in.
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THE PYRAMID.

604 . The Py ramid is a volume bounded by a

polygon and several triangles meeting in a common

point . The polygon is called the base, and the tri

angles form the lateral surface.

605 . The point at the top is called the vertex ;

the distance from the vertex to the base is the alti

tude ; the distance from the vertex to the middle of a side is

the slant height.

Rule .

—I. The lateral surface ofa pyramid equals theperim

eter of the basemultiplied by one- half the slant height.
II. The contents of a pyramid equal the area of the base

multiplied by one- third of the altitude.

WRIT T E N EXERC IS ES .

1. What is the lateral surface of a triangular pyramid, the

sides of whose base are each 5 ft., and whose slant height is

30ft . ? A ns . 225 sq. ft.

2. Required the lateral surface of a pentagonal pyramid,
the sides of whose base are each 6 ft ., and whose slant height

is 50ft . A ns. 750sq. ft .

3. What will be the cost of painting a hexagonal church

spire at a sq. yd., the sides of the base being 6 ft. and

slant height 75 ft. ? A ns . $45.

4. Required the contents of a pyramid whose base is 6 ft.

square, and whose altitude is 75 ft. A ns. 900 cu. ft.

5. Required the contents of a pyramid whose base is a

triangle, each side of which is 10ft., and the altitude of the

pyramid is 84 ft. A ns. cu. ft.

6. What is the weight of the pyramid in Ex. 2 if it is com

posed of granite weighing 165 lb. a cubic foot ?

A ns. 100T. lb.
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THE CYLIN DER.

606 . The Cy linder is a body bounded by a uniformly
curved surface ofuniformdiameter, with circles

for its ends. The two circular ends are called

bases .

607. The A ltitude ofa cylinder is the dis

tance from the centre of one base to the centre

of the other.

Rule — I. To find the convex surface of a cylinder,multiply
the circumference of the base by the altitude.

II. The contents of a cylinder equal the area of the base

multiplied by the altitude.

WRIT T E N EXERC IS ES .

1. What is the convex surface ofa cylinder, altitude 10R.

and diameter of base 5 ft. ? A ns. sq. ft.

2. What is the convex surface of a cylinder 50feet long
and 16 feet in diameter ? A ns. sq. ft.

3. Required the contents of a cylinder 40 feet long and

6 feet in diameter. A ns. cu. ft .

4. Required the contents of a cylindrical log 15 feet long

and 8? feet in diameter. A ns. cu. it .

THE CON E.

608 . A Gone is a volume whose base is a circle,

and whose convex surface tapers uniformly to a

point called the vertex.

609 . The A ltitude of a cone is the distance

from the vertex to the centre of the base, and the

slant height is the distance from the vertex to the

circumference of the base .

Ru le — I. The convex surface of a cone equals the circum

ference of the basemultiplied by one- half the slant height.
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DEN OMIN A TE N UMBERS. 367

BILLS A N D A CCOUN TS.

Let pupils make out bills and accounts from the following

statements :

1. David Rowe Co . bought of N athaniel Rudolph 10 bbl.

Yellow Sugar, 3031 lh . ,
451 ; 2 t ierces Lard, 713 lh .

,

2 tierces Rice
,
1216 lb.

,
what was the amount of the

bill ? A ns.

2. Required the footing of the following bill : 2 doz. Smith ’
s

Bitters , 2 doz. Laudanum,
2 oz.

,
2 doz.

Brown
’
s Syrup, 2 doz. Fancy Soap, 2 doz.

Golden Liniment
,

A ns.

3 Mrs. Brown bough t ofT yndale Co .
, Jan. 1, 1895, the fol

lowmg articles : 1 Soup Tureen, 2 Sauce Tureens
,

75¢

1 doz. Butter Plates, 502; 2 Glass Pitchers
,

621V ; 3 Oval

Glass Dishes
,

4 Cov
’d Dishes, required the bill

receipted. A ns.

4. Mr. James Thornton of Peoria
,
Ill., bought of Hood

,
Bon

bright Co . the following articles, Oct . 14, 1894 : 3 doz. Ladies’

Berlin Gloves, 1 doz. do . Berlin 1} Gauntlets,
1 doz. Colored Buck do .

, $15 ; 1 doz. Ladies
’ Black Jouvin Kid

Gloves, $16 ; 2 doz. Gents
’
Buck Driving Gauntlets,

2 doz. Gents
’White Kid Gloves

, $11 ; make out bill foramount,
deducting 2076 . A ns.

5. Mrs . Jane Wilson of Trenton, N . J presented the followmg
bill to Thomas Horne

,
March 1, 1895 : Board for 4 weeks, $9 ;

fuel and ligh t, 4weeks , wash ing, 5; doz. , 31. Mr.Horne

presented the following bill to Mrs.Wilson
“

at the same date : Feb.

15
,
15 lb. Tea, 4511 ; Feb. 9, 10 lb. Coffee, 257 ; 50 lb. Gran

uls ted Sugar, 57 ; Feb. 26
,
28 lb. Butter firkin), and

45doz. Eggs , 427. Make out both bills, receipting the smaller

and crediting its amount upon the other. A ns. Bal.

DEN OMIN A TE N UMBERS.

1. Howmany days fromJan. to Jan. A ns. 7305.

2. If a boy averages 32 inches each step, how many steps will

he take in walking 1 mile ? A ns. 1980 steps.

3. How many acres in the form of a square can be enclosed by
160rods Of fence ? A ns. 1 acre.
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PRA CT ICA L MEA SUREMEN TS . 371

10. How many square inches in the entire surface of a cube

whose dimensions are 15 inches ? A ns. 1350 sq. in.

11. Find the entire surface of a block ofmarble 8 ft . long, 18
in. wide, and 4 in . th ick. Am. 30} sq. ft .

12. Howmany fiagstones, 51}ft . longby 3 ft . wide,will be needed
t o lay a sidewalk a mile long and 6 ft . wide ? A ns. 960.

13. A courtyard, 42 ft . by 32 ft. , is to be paved with flagstones
measuring 6 ft . by 4 ft . ; what will be the cost at a flag
stone ? A ns . $210.

14. A farm 1 mile square is divided into square fields, each

containing 40 acres ; how many miles of fence will it require to

enclose all the fields ? A m. 10miles .

15. A man has a lot 320ft . long and 210ft . wide ; how many
square yards in a Sidewalk 6 ft . wide around th is lot just outside
of it ? A ns . 722§ sq. yd.

16. Find the area ofa gravel
- walk 6 ft . wide just inside a fence

enclosing a field 320ft . long and 210 ft . wide. A ns 6903sq. yd.

17. A farmer wishes to enclose a lot 350 ft . long by 280ft . wide

with a tight board fence 6 feet h igh ; how many square feet of

boards will it require ? A ns. 7560sq. ft .

18. How many sheets of tin 6 in . by 4 in. will be required to

cover a roo f 60ft . by 36 ft . , no allowance being made for over

lapping? A ns. 12960sheets .

19 . Mary
’

s hoop was 3 ft . in diameter ; how many yards would

it travel in making 100 revolutions ? A ns. yd.

20. There is a circular park 100rods in diameter
,
and with in it

is a circular lake 10 rods in diameter ; what is the area of the park

exclusive of the lake ? A ns. 48 A . P.

21. A cubic foot of water weighs 1000oz what will a gallon

(231 cu. in.
= l gal . ) of water weigh ? A ns. oz.

22. Find the weight of a quart ofmercury , considering mer

cury 13 t imes as heavy as water. A ns . 4345—3; oz.

23. A tank 8 ft . long and 5 ft. wide requires 21} sq. yd. of lead

to line its sides and bottom how deep is it ? A ns . 6 ft .

24. Find the we igh t of a plank 22 fit. 6 in. long, 10 in . wide
,

and 2; in. th ick, at lb. to the cubic foot. A ns. 15815} lb.
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25. How many bushels cu. in . 1 bu .) will a bin hold
the dimensions of wh ich are 10 it . long by 7} ft. wide by 5 it .

deep ? A ns. bu .

26. Mr. Wilson has in h is house a cis tern 8 ft. 4 in . long,
6 ft . 9 in. wide, and 4 it . 6 in. deep ; what is its capacity in

gallons ? A ns . gal.

27. How many Belgian blocks, averaging 6 in. x 12 in. on the

surface , will be required to lay a pavement on the roadway of a

street 500yards long and 15 yards wide ? A ns . blocks.

28. How many bricks , 8 in . x4 in .

,
will be required to lay a

pavement on a sidewalk 7 feet wide, extending along 4 lots , each
having 18 ft . 6 in . fron t ? A ns. 2331 bricks.

29 . A has a circular garden and B a square one ; the distance

around each is 64 rods ; which contains the. most land
,
and how

much A ns . A
’
s
,

P.

30. Mr. Glass has a cylindrical cistern 8 ft. 6 in . in diameter
and 5 ft . 9 in. deep ; how many hogsheads (63 gal. ) of water does
it contain A ns. 38.74+ hhd.

31. The house to which the above cistern belongs is 40 ft . long

and 34 ft . wide
,
the eaves projecting 6 in. on each side

,
and all the

water falling on the roof is conducted to the cistern ; to what

depth would it be filled by a shower in wh ich of an inch ofrain

falls ? A ns . 1 ft . 105+ in .

32. I have a yard 100 ft . square which I wish to pave, making
a flagged walk 6 ft . wide around the outside , at a square yard,

and paving the rest with bricks, at $9 M . , allow ing 4 bricks to

the square foot ; what will be the who le cost ? A ns.

33. I have a bin 8 ft . 3 in . long, 3 ft . 6 in . wide , and 4 ft . 9 in .

deep, filled with corn in the ear ; how many bushels are there

(A rt . and how many bushels when she lled, if 2 bushels on

the ear make 1 bushel when Shelled ? A ns. bu. : bu .

34. A room contained 3 windows, wh ich were curtain
‘

ed with

brocatelle of a yard wide ; 10yards were required fo r each win

dow .
and the curtains were lined with Silk gof a yard

wide , h ow many yards of silk were required, and what
was the whole cost of the curtains ? A ns . 24 yd. ; $66.
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17. A man sold a piano for $450, which was 1070 less than he

asked for it , and h is asking price was 2070more than the piano

cost him ; what was its cost ? A ns. $4163.

18. A bookseller wishes to mark up h is dictionaries ,
which h e

is now Selling at $8, so that he can deduct 2070 and yet receive the

present price ; what must be the marked price ? A ns . $10.

19 . The sumofA
’
s and B

’
smoney is $2800, and 25 70OfA

’
s equals

33470 of B
’

s ; how much has each ? Am. A
, $1600 B

, $1200.

20. A bought stock at 2570below par, and sold it at 2070above

par ; how much did he invest if he gained $1920? A ns. $3200.

21. Mr. Thompson asked forflour2070more than cost , but so ld it
for 9070Of the price asked ; what did he gain per cent . ? A ns. 870

22. What must I ask for goods wh ich cost 40cents a yard that ,

after falling I may gain 1070 on the value ? A ns. 667.

23. If I retail flour at a gain of 2570 , and sell at wholesale for

470 less than at retail, what is my gain per cent . at whole

sale ? A ns . 2070

24. B
’
s loss at wholesale was 570, and h is retail price was

2090 more than his wholesale price ; what was h is gain at

retail ? A ns. 1470.

25. C’
s retail gain is and his retail price is 5 more than

h is wholesale price ; what is h is gain at wholesale ? A ns .

26. A farmer bought 20 turkeys for $12, and lost 20% Of them;
how must the remainder be sold to gain 1257; by the trans

action ? Am. 8437 apiece.

27 D lost 2070 of a. cargo Of flour
,
and sold the remainder for

a gain Of 4070; did he gain or lose on the investment , and how

much per cent . ? A ns. Gained 1270 .

28. A barrel Of vinegar leaked away 2570 ; what per cent . must

I gain on the remainder that I may gain 10per cent . on the cost

of the vinegar? A ns. 46170

29 . A sold two dwellings for $3600 each : on one he gained

2070 and on the o ther he lost 2070 what was h is gain or loss by

the transact ion A ns. Loss, $300k

30. A
’
s money is 25 more than B

’
s money ; then B

’
s money

is how many per cent . less than A
’
s A ns . 2090.
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more, of which he pays h is attorney 670; what is the net amount

he receives A ns.

43. A gentleman lefi an estate to be divided equally among 5

heirs, subject to an inheritance tax of wh ich caused a

deduction of $2560 from the whole amount ; what did each

receive ? A ns. $9728.

44. A n agent
’
s commission for a certain time was $364 ; if h is

sales had amounted to $1500 more , his commission would have

been what was the amount Of h is sales ? A ns.

45. A landlord allows h is agent 5 % on his gross rentals, and

receives a net rental Of what is the value Ofhis property

if the gross rental is 870 of the value ? A ns .

46. A landlord received $992260as the net rental of a house

after the agent had paid for repairs and charged 5 % com

mission Ou the gross rental ; what was the gross rental A ns . $1200.

47. A man owns 80 shares Of stock the company de

clares a 570 dividend, payable in stock ; how many shares will he

then own ? A ns. 84 shares.

48. Mrs. Clark received $300, payable in stock , as her share Of

a 4 per cent . dividend ; how many shares, at $50 each
,
did she

then own ? A ns. 156 shares.

49 . Mr. Wallace received 10 Shares and $45 in money as his

share of a 570dividend ; how many shares, at $50 each
,
did he

then own A ns . 228 shares.

50. I exchanged 56 shares Ofbank stock at 2}70 discount,
for 40 shares ofgas stock at I; 70 premium, paying the bal

ance in cas h ; how much cash did I pay ? A ns. $1330.

Harold bough t 30 shares Of stock
, $50 each , at 977) he

sold 1} of it at 99070 , and the remainder at 103 70 what did he

gain by the transaction A ns .

52. A broker exchanged 700 shares of stock at 5 dis

count
,
for Un ited States bo nds at 570 premium, paying

$70 in money ; how many did he get ? A ns. 634 bonds.

53. Mr. Fish bought a number of shares Of bank stock

the discount at 570 being $200 ; 1 of it he sold at par and the

rest at 770 advance ; what was the average gain on each

share A ns. $5.12Q.
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IN TEREST , DISCOUN T , ETC.

l . The amount Of a certain principal for a certain time at 470

is $819, and at 8 % for the same time is $988 ; required the time

and the principal. A ns. 6} yr. $650.

2. The amount of B
’

s money for 8 years at 670 is $5100more

than the interes t Of his money for 10 years at 87; required B
’
s

money . A ns. $7500.

3. The amount Of $250for 6 years at 1070is to be divided
'

be

tween C and D
,
so that 0 shall have three t imes as much as D ;

what does each receive ? A ns . 0, $300; D, $100.

4. A
,
B

,
and C together have $1200, of wh ich A has twice, and

B three times
,
as much as 0 ; what is the interest Of each for 5

years at 670? A ns. A
, $120 B

, $180; 0, $60.

5. If the interest of$2500 for 4 years , at 10per cent ., be divided

into two parts, wh ich are as 2 to 3, it will respectively give ofB
’
s

and QOf A
’
s money ; how much has each ? A ns. Each $1200.

6. The interest on Qof A
’
s and Of B

’
s fortune for 5 years, at

6 per cent ., is $240; what is the fortune Ofeach , provided OfA ’
s

equals 1
1
; of B

’
s ? A ns. A

, $800; B, $1200.

7. A
’
s money is four times B

’
s
,
and the sum Of the interes t t e

ceived by bo th for 3 years, at 8 per cent., is $600 ; how much

money has each ? A ns . A , $2000; B, $500.

8. The interest for 4 years , at 5 per cent. , on the money Mart in

owes is $40, and the interest for the same time and rate per cent .

On the money due h im is $70; how much more has he due than

he owes ? A ns. $150.

9 . The interest on the money A paid for a farm,
house , and

store for 8 years, at 5 per cent. , equals what was the cost

of each , provided the farm cost three times as much as the house
,

and the house twice as much as the store ? A ns. Store, $5000.

10. A man wishes to place such a sum Of money on interest at

6 per cent . that it will give an annual interest Of $360 for a poor

sister ; required the amount invested. A ns. $6000.

1 1. Two - th irds of A
’
s fortune

, plus 7 Of B
’
s
,
being on interest

for 6 years , at 5 per cent . , amounts to $7800 ; what is the fortune

of each
,
if Of A

’
s equals

a} Of B
’
s ? A ns . $4500; $4000.
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.2. A gives his note for $850, payable in 2 yr. 8 mo. without in

t est ; at the end Of 8 mo . he wishes t o pay the note ; what should

h e ho lder Of the note receive,money worth 670? A ns. $7

4 13. A man owes $600, Of which one - th ird is to be paid in one

ear and the remainder in two years ; what is the present value

the note
,
money worth 6 per cent . ? A ns .

14. What is the present worth of $2400, one - fourth due in 8

M C"
one - th ird in 1 year, and the remainder in 18 mo .

,
money

,
ng worth 6 per cent . A ns.

M 5. A man Owes $1800, 4 Of wh ich is due in 1 year, of the

mainder in 2 years , and the remainder in 3 years ; required the

present value, money worth A ns.

16. Required the cost of a 3 mo . draft on Philadelphia, ex

change at { 70 discount, wh ich will pay a draft of $950, money
worth 6 56 . A ns .

17. A Baltimore merchant wishes to pay a debt Of $1500 in

Detroit by a sigh t draft on the First N ational Bank
,
Baltimore ;

if exchange on Baltimore is “0 premium at Detroit
,
what must

be the face Of the draft ? A ns .

18. If the Baltimore merchant in the previous problem buy,
instead Of a sight draft, a 90

- day draft , what will the Sight draft

cost ? A ns.

19. A Boston merchant sends to a creditor in Savannah a sight

draft on Boston for what was the debt
,
exchange on

Boston being at a premium ofH0 A ns . $1500.

20. My agent sold $6000worth Of goods on commission at 370 ,
and remits to me the proceeds in a draft bough t at ”0 pre

mium
,
which I sell at 470 premium ; what did the goods bring

me in ? A ns.

RATIO A N D PROPORTION .

l . A piece Of clo th measured with a yard
- stick 1 in. too short

appears to be 25 yd. long ; what is its true length A ns . 241-5 yd.

2. A train wh ich runs 40miles an hour leaves N ew York at

A . how far will it have run at P . M . A ns. 260miles .
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3. A can do a piece Ofwork in 6 days andB in 8days ; ifA
’
s wages

are a day, howmuch should B receive a day ? A ns.

4. If 27 men build 54 rods of wall in 6 days, how many rods

will 32 men build in 9 days ? A ns. 96 rods.

5. If 5 men can mow 45 acres Of grass in 6 days, in how many
days will 12men mow 90acres ? A ns . 5 days .

6 . Howmany hours must 9 men work so that they may do as

much work in 16 days as 12men can do in 15 days Of 8 hours

each ? A ns. 10hours.

7. In what time will 8 masons build a wall 84 feet long, work

ing 10 hours a day , if 12masons build a wall 96 feet long in 8

days, working 8 hours a day ? A ns. 8§ days.

8. 25 men can build the walls Of a house in 24 days ; after they

have worked 8 days, how many men must join them to finish it

in 10days ? A ns . 15 men.

9 . If a garrison of 450men has provisions for 10months, how
many men must leave at the end of 4 months

,
so that the pro

visions remainingmay las t 9 months longer ? A ns . 150men.

10. If 300cats kill 300 rats in 300minutes
,
howmany cats will

kill 100 rats in 100minutes ?

11. If it costs $1845 to pave a street 750 ft . long and 60 ft .

wide
,
what will be the cost Of paving a street 1250 ft . long and

80ft. wide ? A ns . $4100.

12. If 8 men can reap a field Of 40acres In 12 days, working 8

hours a day, how long will it take 10men to reap a field Of 50

acres
,
working 9 hours a day ? A ns. 103days.

13. If11 men
,
working9 hours aday, can reap a field Of30acres

in 6 days, in how many days can 9 men, working 10 hours a day,
reap a field 550yards long and 420yards wide ? A ns. 10% days.

14. If 12men, working 10hours a day, can hoe 50acres in 25

days , how long will it take 30boys,working 8 hours a day, to hoe

75 acres, 8 men being equal to 12 boys ? A ns. 28§ days.

15. In a co tton - factory it was found that 6 men do as much as

8 boys, and 6 boys do as much as 9 girls how many girls will be

required to do as much as 54 men A ns. 108 girls.

16 . A can do 2 t imes as much as B in a day , B can do 3 times
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SUPPL EM EN T .

!The Supplement contains additional matter for advanced classes, or

for schools requiringmore than the standard course In ari thmetic ]

6 15 . The followingmethods of greatest common divisor and

least common multiple are often used

1. Find the greatest common divisor of 42, 84, and 126.

SOLUTION .
—We write the numbers one beside OPERA TION .

anoth er, as in the margin . Dividing by 2, we see 2 42 84 126

t hat 2 is a factor of each number ; it is therefore 3

a factor of t he G. C. D. (Prin . Dividing the 7

quotients by 3, we see that 3 is a factor of each 2_ 3
number, and therefore a factor of th e G. C. D. ; 2X 3X 7 42
and in the same way we see that 7 is a factor of

t he G. C. D. N ow, since the quot ients 1, 2, and 3 are prime to each

other, 2, 3, and 7 are all the common factors ; h ence th eir product ,
wh ich is 42, is the G. C. D.

2. Find th e least common multiple of 12, 30, and 70.

SOLUTION .
— Placing the numbers one beside OPERA TION .

anoth er and dividing by 2, we see that 2 is a

factor of each of th em ; it is th erefore a factor

of th e L . C. M. (Prin . 3) dividing the quot ients

that will contain it by 3,we see that 3 is a factor

of some of t he numbers ; i t is therefore a factor
of the L . C. M. Dividing th e next quot ients by

2x3x5x 2 x 7 " 42°

2, we see that 5 is a factor of some of them ; h ence 5 is a factor of the

L . C. M., and, t he quotients having no other common factor, we see that
th e factors of th e given numbers are 2, 3, 5, 2, and 7 ; h ence their product ,
wh ich is 420, is th e L . C. M.

SIMPLE IN TEREST BY CA N CELLA TION .

6 16 . The following Six Per Cent Method by Cancellation will

be found convenient and practical

Rule for: Mon th s — Point of two p laces in the princip al, di

vide by 2, and multip ly by the number of months.

For the Int . for 2 me . is fi t, of th e principal, and for 1 me . it is i of

Th of th e principal h ence the above rule.

Rule for Day s .
—Point of three places in the principal, divide

by 6, andmultip ly by the number of days.
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3. What is the balance of the fo llowing account , and when is

it due ? A ns. Balance
, $655 ; due A pril 2oth .

DR. CRA RLEs JA CKSON . CR.

SETTLEMEN T OF A CCOUN TS.

6 21 . A n A ccoun t Curren t is a writte n statement of the

debit and credit items of busines s transactions between two

6 22 . The A djustmen t of an account is the determining of
the balance due at a specified date.

6 23 . A n account is Set t led upon payment of the adjusted
balance or by carrying it to another account .

In finding the cash balance, interest should be allowed on each item
for the time be tween th e day it is due and the day of se t tlement.

Rule —I. Find the interest on each itemfrom the time it becomes

due to the date of settlement.

II. A dd the interest to the item if due before the date of settlement,
and subtract it when the item is due after the date of settlement. The

deference of the sums of the results on both sides of the account will
be the cash balance.

1. A n account may be adjusted by averaging it , and finding the amount

of the balance from the t ime it becomes due t ill th e t ime of se t t lement .
2. In averagingan accoun t , we find at what date the balance is due ; in

adjustingan account , we find what balance is due at a specified date.

WRIT T E N EXERC IS ES .

1. Required the cash balance of the following account, Dec. 12,

1894, interest at 6 per cent. A ns.

GEORGE PA TT ERSON , IN A CCOUN T WITH TA YLOR SON .
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of the three rectangular slabs, B, C, and D, each o f wh ich is 40units in

length and bread th ; h ence , if we divide 27125 by the sum Of th e areas

of one face of each , regarded as a base , we can ascertain their t h ick ness.

The area of a face of one slab is 403= 1600, and of the th ree, 3 x 1600

4800, and dividing by 4800, we have a quot ient of 5 ; hence th e

t h ick ness of the slab is 5 units.

Removing the rectangular slabs, th ere remain three o th er rectangular

solids, E , F, G, as shown in Fig. 2, each of wh ich is 40un its long and 5

units t h ick ; hence the surface of a face of each is 200 square

un its, and of the three is 3x 40x 5 600 square un its.

Finally removing E,
F

, and G, th ere remains only th e lit tle corner

cube H. Fig. 4, whose sides are 5 un its and the surface Of one Of its

faces 52 25 square units . We now tak e th e sum Of the surfaces of t he

solids remain ing afte r the removal of th e cube A , and mult iply th is by
th e common th ick ness

, wh ich is 5, and we have th eir so lid conten ts

equal to (4800 600 25 ) x 5 271% cubic un its,wh ich , subtracted from
the number Of cubic un its remaining afte r the removal of A ,

leaves no

remainder. Hence th e cube wh ich contains 91125 cubic units is 40 5,

or 45 un its on a side .

N OTE — Th is can also be explained by building up the cube instead of
separating it into its parts.

SHORT METHOD OF CUBE BOOT .

6 25 . The abbreviation consists in Obtainingthe successive trial

divisors by a law wh ich enables us to use our previous work .

1. Extract the cube root of 14706125 .

SOLUTION .

—We find , as before, t he OPERA TION .

number Of figures in the root , and the 14

first term of the roo t , cube, subtract , and

bring down th e first period .

We then find , as before , the trial di

visor, 12, by tak ing th ree t imes the

square of the first term. Dividing, we

find th e second term of th e root to be

4 . We th en, as before, tak e th ree t imes

th e product Of th e first and second

terms, and th e square of the second

term, and add th ese to th e t rial divisor

as a correction to obtain the true divisor
,
1456 . We th en mult iply 1456 by

4, and subt ract and bring down th e next period .

We th en. to find t he next trial divis or, tak e the square Of the last term,

wh ich is 16, and add it to th e previous true divisor and the two corrections,

wh ich were added to th e previous trial d ivisor, and we have 1728 as

th e next trial divisor.

Then , to find the true divisor, we add three t imes the product of the
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SOLUTION .
- The 2d term equals 2 x 4 ; the OPERA TION .

3d term equals 2 X 4 multiplied by 4, or 2d 2 X 4

2 X wh ich is t he 1st term into the second 3d 2X 4"

power Of th e rate ; the 4th term equals 4th 2X 43

2 X 47I multiplied by 4, o r 2X 43, wh ich is hence 6th 2X 4° 1024

t he l st term into th e 3d power of the rate ;

h ence , the 6th term equals the first term into the 5th power of the rate ,

or 2X 45, wh ich equals 1024. Hence

Rule . The last term equals the first termmultip lied by the rate

raised to a power one less than the number of terms.

N 0TE .
—The table of compound interest , page 415, can be derived from

th is case, 1 plus the rate per cen t . being the rate.

W RIT T E N EX ERC IS ES .

2. The first term of a geometrical series is 3 and the rate 2 ;

what is the l0th term? A ns. 1536.

3. The first term of a descending series is 24 and the rate is 4 ;
what is the l0th term?

4. The first term Of a series is 2187, the rate is i ; required the
12th term. A ns. 3

1
1 .

5. The first term Of a geometrical series is 1 and the rate 2 ;

what is the 30th term? A ns. 536870912

6. A merchant doubles h is capital every 4 yr. ; if he begins

with $1000, howmuch has he at the end of20yr. ? A ns.

7. A man bought 20 cows
,
agreeing to pay for them all as

much as the
‘

last cow would cost
,
at the rate of 1 cent for the

first
,
2 cents for the second, 4 cents for the th ird, etc. ; what did

they cost ? A ns.

6 3 9 . G iv en t h e first t erm, th e rat e , and th e las t t erm

or numb er Of t erms , to find t h e sum of t h e terms .

1 . The first term is 2, the rate is 4, and number of terms 6 ; re

quired the sum of the terms.

SOLUT ION .

—Writ OPERA TION .

ing the series ex

press ing the sum, SumX 4 8 32 128 512 2048 8192

and then multiply 3X the sum 8192 2
ing by the rate , and 8192 2
tak ing the difi

‘
er Sum

3
2730. Am.

ence Of the two

series, we have 3 times th e sum equals 8192
— 2, and the sum equals of

8192 2, wh ich is 2730. In th is solut ion we observe that 8192 is the last

term mult iplied by th e rate , and that this is diminished by the first
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WRIT T E N EXERC IS ES .

2. Sum of the infinite series 4, i , in 1
‘
s » etc. ? A ns . 1.

8. Sum of the infinite series 4, £7 , etc. ? A ns . 5.

4. Sum of the infinite series 1
1
5 , etc . ? A ns . 5.

5. A ball falls 8 ft. to the floor and bounds back 4 ft .
,
then fall

ing bounds back 2 ft . , and so on ; how far will it move before

coming to rest ? A ns. 24 feet .

6. A bound and fox,
10 rods apart , run so that when the hound

runs 10 rods the fox runs 1 rod, etc. how far will the bound run

to catch the fox ? A ns. 115 rods.

THE METRIC SYSTEM.

6 4 2 . THE M etric Sy st em ofweigh ts andmeasures is used by
most civilized nat ions except the United States and Great Britain.

The Old system of weigh ts and measures in our country is irregular,

difficult to learn, and inconvenient to apply . The same is true with the

old systems of all nations. Originating by chance, rather than by

science, they lacked the simplicity of law
,
and were, therefore, irreg

ular and chaotic.

In 1795, France adopted a system ofweigh ts and measures, called the

Metric System,
based upon the decimal method of notation, all the

divisions and multiples being by 10. It was regarded as so great an

improvement upon the old methods that it has since been introduced

into Spain, Belgium,
Portugal, Switzerland, Holland, Italy , Germany ,

A ustria, Sweden, Denmark, Greece, Mexico , Brazil, and by most
'

of the

South American States; and in the most of these countries its use i s com

pulsory . In 1864 the British Parliament passed an act permitting its

use throughout the empire whenever parties should agree to use it.

The introduction of the Metric System into this country had been

long recommended by scientific men and by such statesmen as Madison,

Jefferson, John Quincy A dams, etc. In 1866, through the influence of
Charles Sumner, Congress authorized its use in the United States, and

provided for its introduction into the post
- offices for the weighing of

letters and papers. To facilitate its adoption, a convenient standard of

comparison was furnished, by making the new five - cent piece five grams

in weigh t and one - fiftieth of ameter, or two centimeters, in diameter.

The advantages of the Metric System are numerous and important

1. It is easily learned a school - bov can learn it in a single afternoon.

2. It is easily applied, all the operations being the same as in simple
numbers.
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3. It does away with addition, subtraction, multiplication, division,
and reduction Of compound numbers .

4. It will facilitate commerce, giving the nations a universal system

of weigh ts and measures.

6 4 3 . The M e t ric Sy stem of weights and measures is based

upon the decimal system of notation.

6 4 4 . In th is systemwe first establish the unit ofeach measure,
and then derive the other denominations by takingdecimalmulti

ples and divisions of the unit.

6 4 5 . N ame s —We first name the unit of any measure, and

then derive the other denominations by adding prefixes to the

unit name.

6 4 6 . The higher denominations are expressed by prefixing to

the name of the un it

Deka, Hek to , Kilo, Myrin.

10 100 1000

The lower denominations are expressed by prefixing to the name

of unit

Deci, Centi, mun.

ft Its

6 4 7 . Un it s — The following are the different units
,
with their

English pronunciation

Measure . Unit . Pronunciation. Measure. Unit . Pronunciation .

LEN GTH
,
M e t er (meter). CA PA CITY

,
L it er (leeter).

SURFA CE
,
A re (air). WEIGHT, Gram (gram).

VOLUME
,
St ere (stair). VA LUE, Do llar.

1 . Many of the denominat ions given in the system are not generally

used . Those in common use are prin ted in bo ld - faced type .

2. Th e frac t ional parts of the standard units are indicated by abbre

v iat ions beginningw ith a small. letter ; the multiples of th e unit by those

beginning w ith a cap ital.

MEA SURES OF LEN GTH.

6 4 8 . The M e t er is the unit of length . It isthe ten-millionth

part of the distance from the equator to the poles, and equals

inches, or feet.
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TA BLE .

10M illime t ers 1 C ent ime t er
, .3937079 in.

10Centimeters = 1 Decimeter
,

0“ 9 in.

10Decimeters 1 M e ter
,

9 in .

10Meters 1 Dekameter,
9 “ it .

10 Dekameters = 1 Hektometer,
3 “

rd.

10Hektometers 1 Ki lome ter
,

m
.621382mi.

10Kilometers l Myriameter,
“m mi.

1 . The meter is very nearly 3 fee t 3 inches and 3 e igh t-h s of an inch in

lengt h , which may be easily remembered as t he rule of three threes.

2. Clo th , etc. are measured by t he meter very small distances, by the

millimeter great distances , by th e kilometer.

3. The 5- cent piece of 1866 is very nearly 3
1
5 of a meter in diameter ;

hence. its diame ter is about 1 o f a decimeter, or 2 centimeters. It was

ordered to be 3
1
6 of a meter in diameter, bu t owing to the composit ion

Of the alloy it was necessary to mak e its diameter a lit tle greater ;

n ick el 5- cent pieces laid side by side measure one mete r.

4. A decimeter is about 4 inch es ; a kilometer, about 200 rods, or gof a
mile ; a millimeter, about h r ofan inch . The inch is about 2} cent ime ters ;
t he foot, 3 decimeters ; the rod, 5 me ters ; the mile, 1600 meters or 16

h ek tometers.

MEA SURES OF SURFA CE.

6 4 9 . The A re is the unit of surface used to measure land. The

are is a square deleameter. It equals sq. yd.
,
or acre.

TA BLE .

10Milliares Oen t lare , sq. in.

10Centiares 1 Deciare, sq. in.

10Deciares 1 A re ,
sq. yd.

10A res 1 Dekare,
1" sq. yd.

10Dekares 1 Hek tare ,
A .

10Hektares 1 Kilare, A .

10Kilares l Myriare ,

1 . The are, centiare, and hektare are the denominat ions principally used,
as these are exact Squares . The centiare is a square wh ose Side 18 1

meter ; the helctare is a square wh ose side is 100meters .

The are 100 Square meters. The centiare 1 square meter.

The hektare square meters.

2. The deciare is not a square
— it is merely th e tenth of an are ; the

dekare is not a square
—it is mere ly te n ares .

3. A hektare equals nearly 2; acres ; a centiare equals nearly It sq . yd.

A n acre is very nearly 40ares.
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2. Th e liter equals nearly 111, liquid quarts, or i
’
s of a dry quart , or

nearly 3
1
, of a bushel measure .

3. Th e hektoliter is about 2; bush els, or aof a barrel. 4 liters are a

lit t le more than a gallon 35 liters, very nearly a bushel.

MEA SURES OF WEIGHT.

6 5 4 . The Gram is the unit of weight. It is the weight of a

cubic centimeter of distilled water at the temperature of melting
ice. The gram equals Troy grains.

TA BLE .

10Milligrams (m!) 1 Cent igram, gr.

10Centigrams 1 Decigram,
“8

gr.

10Decigrams 1 Gram
,
3 l5.43248+ gr.

10Grams = l Dekagram,

”3 oz.

10Dekagrams = 1 Hektogram,

3‘ oz.

10Hektograms 1 K ilogram,

x3 1h .

10Kilograms 1 Myriagram,

“ 8 =22.o462l lb.

1. The gramis used in we igh ing letters and mixing and compounding
medicines , and in weigh ing all very ligh t art icles . The new 5 - cent coin

(dated 1866) weighs 5 grams.

2. The kilogramis the ordinary unit ofweigh t , and is generally abbre

viated into kilo. It equals about 2} pounds avoirdupois. Meat , sugar,
etc . are bough t and sold by the kilogram.

3. Inweigh ing heavy articles two other weights—the quintal (100k ilo

grams) and the tonneau (1000 k ilograms)— are used. The tonneau is be

tween our short ton and long ton.

4. Th e avoirdupois ounce is about 28 grams the pound is a little less

than i a kilo.

WRITT E N EXERC IS ES .

1. If a letterweighs grams, how many such letters will it

take to weigh a kilogram? A ns. 400 letters .

2. A lady bought meters of silk for a dress, at the rate of

ameter ; what did it cost her? A ns.

8. My butcher
’
s bill one month was kilograms of beef, at

IS1L cents a kilo ; what was the bill ? A ns. $16.40fi.

4. How much must I pay for liters of coal oil,
'

at the rat e

of 18 cents a liter? A ns.
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5. A kilogram weighs lh. ; what is the weight of 56}
tonneaux ? A ns. 124559 9 lb.

6. A bough t 2500ares of land
,
at an are, and sold it fo r

$525 a hektare ; what was the gain ? A ns . $1875.

7. If 15 steres of wood cost what must I pay for
steres at the same rate ? A ns. 5.

8. If a kilogram of sugar is worth 212 cents, how many kilos
can I buy for $100? A ns. kilos.

9 . The heigh t of a pole is m. how longwould it take a

worm to climb to its top, at the rate of15 m. a day ? A ns. da.

10. A kilometer is about 3 of a mile ; how many kilometers
from Lancas ter to Philadelphia, 70miles ? Am. 112 km.

1 1. How much must I pay for 23-2m. of silk , at 8 francs 25

centimes a meter? A ns. fr.

12. What cost 3kilares, 7 hektares , 6 deciares ofland, at
a hektare ? A ns .

13. It is about 100miles from Philadelph ia to N ew York ; how

many kilometers is it ? A ns. 160km.

14. How much will it cost to excavate 12§ cu. m. of earth
,
at

a cubic meter? A ns .

15. What is the width of the A tlantic in kilometers, the width

being about 3000miles ? Am. 4800km.

16. What must I pay for 25 s. ,
2 ds.

,
and 5 es. of wood. at the

rate of a stere ? A ns .

17. How long will it take aman to walk fromPhiladelphia to
N ew York

, at 8 kilometers an hour? A ns. 20hours.

18. Two vessels are 432 km. apart, and sail toward each other
,

each at the rate of 18 km. an hour ; in how many hours will they
be together? A ns. 12 hours.

19 . A block m. long, .75 m. wide
,
and .8 m. th ick cost

$12 ; what would a cubic meter of marble cost at the same
rate ? A ns.

20. A man bough t 7000 g. of jewels
,
at 40 francs a gram,

and sold them at $15 a pennyweigh t ; how much was gained or

lost ? A ns . $13475.
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1. A n importer bought m. of silk in France
,
at 18 francs

a meter, sent it to the United States
, paying 25 cents a meter

shipping and duty, and sold it for a meter ; what was his

gain A ns.

2. A man bough t a valuable gem in France which weighed

g.
,

francs ; the duty on it was how must he

sell it a gram to clear $ 150? A ns.

3. I bought 1. of wine in France, at francs a liter
,

paid a liter duty and freight, and sold it at a liter ;

how much did I gain ? A ns .

4. A n importer bought 1. ofFrench brandy, at francs

a liter
, paid 15 cents a liter duty and freight, and sold it in N ew

York at a liter ; howmuch did he gain ? A ns .

5. A man bought 200 m. of cloth in France, at francs a

meter ; he paid cents a yard duty and freight , and sold it in

Boston at a yard ; what was the gain ? A ns. $357.

6. A n importer bought 480g. of jewels, at francs a gram,

paid an ounce shipment and duty, and so ld them in Ph ila
delphia at an ounce ; what was the gain A ns.

7. A wine -merchant bought 180 l. of brandy in Havre, at 32}
decimes a liter ; he paid 2} decimes a liter shipment and a

gallon duty, and sold it in N ew York at a gallon ; what was

h is gain ? A ns.

N OTES ON TA BLES OF WEIGHTS A N D MEA SURES.

6 5 5 . The following notes on the Tables of Weights and

Measures will be found of interest :

TROY WEIGHT .

I. N A ME.
— Th e term Troy is said to be derived from Troyes, th e name

of a town in France where th is weigh t was first used m Europe . It was
brough t from Cairo

“

111 Egy pt during th e Cru sades of the 12th century .

II . TERMS.
—Th e term pound 18 from the Latin pendo, to be nd or weigh .

The term ounce is from the Lat in uncia, a twelfth part, the ounce be ing
one - twelfth part of a pound . Th e pennyweight was th e weigh t of th e old
English silver penny . The te rm grain originated

'

m th e custom of using
a number of grains of wheat for th e weight of a penny . These grains
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LON G MEA SURE .

I . TEBM8 .
—The term inch is from uncia, a twelfth ; foot is from the

h uman foot ; yard was a rod or shoot ; rod is from a measuring- stick or

rod ; furlong, wh ich has now become obso lete, is from far, furrow, and

tang, long, th e length of a furrow ; mile is from mills passuum, 1000paces ;

span is the space measured from t he end of the thumb to the end of th e

lit tle finger extended ; cubit, from the elbow to the end of the middle
finger ; fathom, the length of the two arms extended . The ancien t yard

of England is said to have been de t ermined by the length of the arm of

King Henry I .

II. UN IT .
— The standard unit of length is the yard, from w h ich all

o ther measures of length , and also those of capacity . weigh t , e tc. . are

derived. It is identical with th e Imperial yard of Great Britain, wh ich ,

under William IV., was declared to be fixed by divid ing a pendulum,

wh ich vibrates seconds in a vacuumat th e level of the sea, at 62
° Fahr.,

in the latitude of London , into 391393 equal parts, and tak ing 360000 of

th ese parts for the yard . Subsequent scien t ific experimen ts have proved
that such a standard is impract icable —Brooke’

s Philosophy of A rithmetic.

III. THE M ILE .
—The geographic or naut ical mile is equal to 1 minute

of one of the great circles of the earth ; h ence it equals 55, of 3b, of the
circumference of the earth , wh ich equals about statu te miles. The

English mile is the same as that of th e Un ited States . 3 statute miles

mak e a land league 3 naut ical miles mak e a nautical league.

IV. OTHER MEA SURES .

— The following denominations are frequen tly

used : In clockmak ing, 6 p oints = 1 line and 12 lines 1 inch ; in measo r

ing th e foot , 3 barleycorns or sizes 1 inch ; in measuring the heigh t of

horses, 4 inch es= 1 hand, th e measure being tak en directly over th e fore

sh oulder ; 1 span = 9 inches ; 1 common cubit = 18 inches, and l sacred

cubit inch es ; 1 pace fee t ; a knot is equal to a naut icalmile .

Formerly 40 rods made 1 furlong, and 8 furlongs 1 mile; but th ese are

seldom used .

SURVEYORS’ LIN EAR MEA SURE.

1 . N A ME —Gunter’
s chain is named after th e reputed inven tor, Edmund

Gun ter, an English mathematician , born 1581.

II. The denominat ion rods is seldom used by surveyors, distances being

represented in chains and link s. Since each link is rte of a chain , th e

number of l ink s is generally expressed as a decimal ; t hus, 5 chains and

47 link s are written chains. Engineers generally use a chain 100

feet long.

SURFA CE OR SQUARE MEA SURE .

I. TERMS —Perch is from t he French perche, a pole ; acrewas primarily

an open plough ed or sowed field.

II. In th e parts of the Mississippi Valley set tled by t h e French the

old French arp e nt (gof an acre) is st ill used as the unit of measure .
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LIQUID OR WIN E MEA SURE.

I N A ME — It is called Wine Measure because wine was measured by it,
wh 1le beer was measured by anoth er measure .

II. TEBM8 . Gill is from Low Lat in gilla, a drinking-

glass p int is from
t he A nglo

- Saxon pyadon, to shut in, to p en, or from the Greek pinto, to

drink ; quart is from the Latin quartus, a fourth. The derivat ion of

gallon is not clear ; in the French a galon is a grocer
’
s box.

III. A pint of water weighs nearly one pound ; h ence th e old adage,

A pint
’
s a pound, the world around .

IV. A le , beer, and milk were formerly sold by a gallon of 282 cu. in .,

the subdivisions being quarts and p ints . The measure was greater than

w ine measure, as beer was less cost ly than wine. Th is measure is now

seldom used .

V. The Imperial gallon of Great Britain contains cu. in ., and

is equal to United States gallon .

A POTHECA RIES
’
FLUID MEA SURE.

I. TERMS—Minna is from th e Lat in minimus, the least, the minim being
th e smallest fluid measure used . Several of the other terms are formed
by prefixing fluid to the terms of A po th ecaries

’ We igh t .

II. SYMBOLS.
—0¢mg. is the abbreviat ion of congius , the Latin for gal

lon. 0. is the init ial of octarius , th e Lat in for one- eighth, the pint being

one - eigh th ofa gallon. Drops are indicated m a phy sician
’
s prescript ion

by gtt., for the Latin gutter.

DRY MEA SURE.

I. Peck is supposed to be a corruption of pack, or to be derived from
the French p icotin, a p eek.

II. The Chaldron, consisting in some places of 36 bu . and in others of

32 bu., is used in some parts of the Un ited States formeasuring coal, but

is being discont inued here , as it has been in England. One - half of a

peek , or 4 quarts, is called a dry gallon .

In buy ing and selling grain and seeds, etc. the Boards of Trade of th e

principal cities of the United States use the number of pounds given in
the following table as the equivalent of a bushel :

TA BLE OF POUN DS IN A BUSHEL .

Beans

Clover- seed

TIME MEA SURE.

TERMS— Second and minute are parts of an hour, corresponding to the

parts of a degree in CircularMeasure . Hour is derived from the Lat in

hora, originally a defin ite space of time fixed by natural laws ; a day,
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derived from the Saxon daeg, is the t ime of the revolut ion of the earth

upon its axis ; a week is a period of uncertain origin , but wh ich has been

used from t ime immemorial in Easte rn countries ; amonth, from Saxon

monadh, frommona, the moon, is the t ime of one revo lution of th e moon
around the earth ; a year, from the Saxon gear, is t he time of the earth

’
s

re vo lut ion around the sun ; a century comes from the Lat in centuria, a

collect ion of a hundred th ings .

THE CA LEN DA R.

6 5 6 . The time from any day of one month to any day of

another month in the same year is readily found by the follow

ing table :
TA BLE

SHOWIN G THE N UMBER OF DA YS FROM A N Y DA Y OF ON E MON TH TO THE

SA ME DA Y OF A N Y OTHER MON TH IN THE SA ME YEA R.

To THE SA ME DA Y or
FROM A N Y DA Y

OF
Jan. Feb. Mar. A pr. May . June July . A ug. Sept . Oct . N ov.

334 365 28 59 89 120 150 181 212 242 273

31 61 92 122 153 184 214 275

275 306 365 30 61 91 122 153 183 214 244

245 276 304 335 365 31 61 92 123 153 184 214

214 245 273 304 334 365 30 61 92 122 153 183

184 215 243 274 304 335 365 31 62 92 123 153

153 184 212 243 2 73 304 334 365 31 61 92 122

122 153 181 212 242 273 303 334 30 61 91

92 123 151 182 212 243 273 304 365 31 61

- 61 92 120 151 181 212
\
242 273 334 365 30

31 ? 62 90 121 151 182 212 243 304 335

METHOD OF USIN G THE TA BLE — Suppose we wish to find th e number
of days from March loth to N ovember 16th . We find March in the

first column , and N ovember at th e tOp, and at the intersect ion we find

245
, to wh ich adding 6 day s we have 251, the number of days required.

The table be ing constructed for February 28 days, the proper allowance

must be made for leap y ear.

TERMS—January is derived from Janus , th e god of th e y ear, to whom
th is month was sacred . February is from februa, the Roman fest ival of
expiat ion , celebrated on the 15th of th is month . January and Febr uary

were added to th e Roman calendar by N uma.Romulus having previously
divided th e y ear into 10months . March is fromMars, t he god of war

and reputed fath er of Romulus . It was th e first month of the Roman

calendar. A pril is probably from the Lat in aperire, to open , from t he

Open ing of th e buds or t he bosom of th e eart h in producing vegetat ion .

May is from Maia, th e mo th er of Mercury , to whom the Romans offered
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March , wh ile th e historical y ear commenced on the l st of January , and
dates be tween those day s were mark ed w ith the number of bo th y ears ;
as, Jan . 30, 1643. The N ew Sty le made the civil y ear commence also on

the l st of January .

UN ITED STA TES MON EY.

I. N A ME —United States money is so called because it is the money
of the Un ited States . It is called FederalMoney because it was th e money
of the Federal Union . It was adopted by A ct of Congres s, A ug. 8, 1786 .

II. TEBMS.
—The term dollar is supposed to be fromDale orDaleburg, a

town wh ere it was first co ined ; dime is from the French disme, mean ing
a tenth ; cent is from the Lat in centum, a hundred mill is from the Lat in

mille , a thousand eagle is from the name of th e nat ional bird . The cent

was preposed by Robert Morris and named by Thomas Jefferson .

IV. Coma—The co ins are of gold, silver, nickel, and bronze. The gold

coins are the double- eagle, eagle, half-eagle, quarter
- eagle, and o ne dollar.

Th e silver coins are t he dollar, half-dollar, quarter
- dollar

, and dime. Th e

nickel coin is the fire- cent p iece. The bronze coin is the cent. Th e gold

t hree - dollar piece , th e silver twen ty -cen t piece, half
- dime , and three - cent

piece , the n ick el th ree -cent piece and cent , the bronze two -cent piece ,

and th e old copper cent and half
- cent , although st ill occasionally seen in

circulat ion , are no longer co ined . The mill has n ever been a coin ; it is

merely a convenient name for the ten th part of a cen t .

V. COMPOSIT ION .
— The go ld and silver co ins consist of 9 parts of pure

metal and 1 part alloy, The alloy of the silver coin consists of pure copper ;

the alloy of the gold co in consists of silver and copper, the silver not to

exceed 1
1
6 of t he alloy . The nick el coins contain 1 n ick el and 3copper.

The bronze coins consist of 95 parts copper and 5 parts t in and zinc.

VI. Gold co ins are a legal tender for any amount ; silver coins of th e

presen t co inage , .
for any amoun t no t exceeding $5 in any one payment ;

bronze and n ick e l co ins, for any amount not exceeding 25 cents in any
one payment .

EN GLISH MON EY.

I . N A ME — The term Sterling is supposed to be derived fromE
‘
usterling,

t h e name given to early German t raders , who came from the East to Eng

land . The irmoney was called Easterling Money , wh ich was contracted

into SterlingMoney .

II. TERM8 .

— The term farthing is amodification of four th ings ,
”
the

old English penny be ingmark ed w ith a cross so deeply impressed that it
could be brok en into two or four pieces, called respect ively half-

penny

and four things. The pound as a measure of value was derived from the

pound as a measure of weigh t , 240 pence formerly we igh ing a pound .

Th e guinea is so called because the gold ofwh ich it was first made came
from Guinea, in A frica.

III . SYMBOLS.
—The symbols s. , d ., qr. are th e in it ials of the Lat in

words libra, solidus, denarius, and quadrans, signify ing respectively pound,
sh illing, penny , and quarter.




