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PREFACE.

TO render the following system plain

and easy, no pains have been spared. Trea

tises of this kind have often abounded with

abstruse and intricate questions, more puz

zling than beneficial to the learner . And

soine authors have dwelt too much on trifling

questions, which, when understood, afford

no useful knowledge. To shun these ex

tremes, to feed the inind, and form our youth

for active life, has been the principal aim , in

this work. As the Federal mode of reckon

ing is well adapted to business, and is rapidly

growing into use, particular attention hasbeen

given to this mode, in the rules under Deci

mal Fractions. To the patronage of a gene

rous public, this work is humably dedicated,

THE AUTHOR .
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: ARITHMETIC .

SECTION I.

Explanation of Characters.

: :: :

NIFIES Addition ; as 4 -75make 9,

Subtraction ; ay, 6 – 4 leaves 2. .

Multiplication ; as, 7x3makes 21.

Division ; as, 12 ;- 6 quotes 2 .

l' roportion ; as, 4 :8 : :5 : 10 . Read thus as 4 is

to 8 , so is 5 to 10. . . .. . . .

Equality ; as, 4 and 7 = 11.

Arithmetic is the art of computing by numbers, and is com

prised in the five following rules, Numeration , Addition , Sub

.traction , Multiplication , and Division . .

NUMERATION

Shows the different value of figures, as they may be differ

ently arranged , and teaches how to read and write, by the fole

lowing ten characters 0 , 1 , 2 , 3, 4 , 5 , 6 , 7 , 8, 9 . The first is

calked a cypher ; the rest, figures.

· The last nine are called significant figures , to distinguish them .

from the cypher , which of itself has no value. As it is placed, it

may serve to increase or decrease the value of the figure or

figures, with which it is connected . Thus, 4 is but four. If

the cypher be placed after it thus, 40, it becomes forty. When

the cypher is placed before any figure, as ip decimal arithmetic ,

it decreases the value of the figure. Thus, 4 in decimals, is on

ly the 4 tenths of any thing . But when the cypher is placed be

fore it thus, 04 , itbecomes 4 bundredthsof any thing . .

The nine figures have a certain , or an uncertain value. . When

they stand singly , or alone, their value is certain . Thus, 4 , 5 , 6 ,

are but-four, five , and six. If another figure be adiled , they are

increased , in value , ten times. Thụs 4 , with 3 added , becomes

43 forty -three ; and 5 , with 7 added , becomes 57 fifty -seven .

This is called their uncertain value.

Every figure , at the left hand, increases the value tenfold, in

proportion to its distance from the right hand figure , or the

place of units. Thus, 6 is six ; 66 are sixty and six ; 666 are

six hundred, sixty , and six ; 6666 are six thousand , six huo .

A 2
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dred, sixty, and six ; 66666 are sixty -six thousand, six hundred;

sixty, and six .

Quadrillions,

A Hundreds of thousands of trillions, . ,

co Tens of thousands of trillions,

av Thousands of trillions, : : -

co Hundreds of trillions,

av Tens of trillions,

Trillions,

goed Hundreds of thousands of billions,

e Tens of thousandsofbillions,

A Thousands ofbillions,

0 . Hundreds of billions,

0 Tens of billians,

Billions,

a Hundreds of thousands of millions,

A Tens of thousands of millions,

$ Thousands of millions,

& Hundreds ofmillions,

at Tens of millions,

W Millions,

e Hundreds of thousands,

00 Tens of thousands,

Thousands,

Hundreds,

v Tens,

A Units,

To exercise the pupil, let him write, in figures, the following

numbers :

Seventy -seven ; eighty-nine ; „ninety-four ; one hundred and

six ; nine thousand , four hundred and twenty-three ; four mil.

Lions, six hundred , and forty -six thousand , seven hundred , and

Ewenty -five ; two billions ; one million , seven hundred , eighty . .

seven thousand , four hundred , and thirty -two ; six trillions,

three thousand , four hundred , and fifty -seven billions, nine

bundred , and sixty -five millions, and twenty-nine.

To facilitate enumeration, accomptants often distinguish their

figures thus :

: 423,678, 943,278,742,684,927,867,423. i

Let the following numbers be written in words :

' 748 1648 .

6329 7329 " 786

239 87243 98654 2849

847 98476 841265

- 82 347632 267432

74

60487



ADDITION.

ADDITION

IS the putting together of two or more numbers, so as their

total value may beknown by one sum .

SIMPLE ADDITION

Is the putting together of several whole numbers of one de
nomination .

In placing your numbers, observe to set units exactly under

units, tens under tens, hundreds under hundreds, & c . and then

observe the following

RÜLE.

Having drawn a line under the numbers to be added, begin
with the row of units ; add the figures together ; consider how

many tens there are in the row ; set down the excess, if any ,

directly under the place of units , and for every ten carry one to

the next row or place of tens. Proceed in tlie same manner

with each row ; and your work , having set down the whole sum

of the last row , will be done.

EXAMPLES.

472 8472 94826 . 47836427

364 3674 78324 92342874

43678

24736

94238

742689

723746

634287

9236847234

6248736429

8426738724

162652

TO PROVE Addition , begin at the top , in the place of units ,

and compute the figures dowowards, in the saine manner you

did upwards ; if your work be right, the aggregate sum willbe

the same as the former:

4367423 4236742

2467836 ·

4238204

62,37420

3746348

3468273

4967426

8423678

4628742
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426347

238742

634267

734264

873072

637493

7236423

8246374

2371694

4236742 . ' 1..9742367

2346724

8962347

2746374

5236742

-8647893 . :

2786374

7634276

6237427

8463742367

2367423674

1072073042

6342674672 . .

8964236746 :

4626342

9437876

3785210

7426784

3642792

6342187

8426378

9345629

7465546

2140367

2467896

6784263

7423642

6342674

9267846

3427643

6426789

7236402

:6342678

· 2369289

1478 .356

4167265

3146789

6234267

8463426

7423642

6020304

6708420

3670842

6468403

4263426

7423678

9423678

20 $0406

0267087

6958423

36789422

6374367 -

0426789

6342687

6342678

2074023

674.2378

9236787

2030607

4263789

5678742

6402074

63784236

42874236

78942367

23462364

28976342

59623426

78923426

47234628

23467842

37426346

28674342

37862463

42367426

34020708

. : 67423678

i 42378462

.

.

SUBTRACTION .. . . .. . ..

· IS the taking of a less number from a greater," to show the

difference: · And , like addition , it is simple and compound .

SIMPLE SUBTRACTION

Is the finding of the difference of two numbers of the like

kind, by taking the less from the greater ,



SUBTRACTION ,

RULE.

Place the less number under the greater, and observe to set,

exactly , units under units, tens under tens, hundreds under

hundreds, & c . Draw a line, underneath ; and, beginning at

the right hand , or place of units , take the lower line from the

upper, or the less number from the greater. If the figure, in

the lower line, in the place of units, be greater than the one in

the upper line , you mustborrow ten from the place of tens, and

- add them to the figure in the upper line ; then take the figure

in the lower line from this som ; set down the excess, above

ten , in the place of units, and carry one, for the ten you bor.

rowed , to the row of figures , in the place of tens, in the lower

line. In this manner, proceed carefully with every row , and

your work willbe complete.

To prove Subtraction , you may add the remainder to the less

number : If your work be right, the aggregate will be like the

greater number.

EXAMPLES.

From 467 893 746238 9236842784

Take 324 742 635127 8125731673

From 427842

346974

7234263487

6349297649

1
.

From 43672342

Take 37496274 ·

: From 97236423

Take 78427964

From 4362497493

Take 2487238674-

From 9423674

Take 8647289

From 4236742

Take 3787964

from 6237426

Take 3749627

From 6234897

Take 4367489

From 4236742

Take 3674964

From 742367429

Take 463749736
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.

From 423674

Take 346785

From 7423674

Take 4632789

From 8423674

Take 3687496

From 8462374

Take 3987429

From 30704067

Take 17040609

From 704060809

Take 670403070
_

From 7423674

Take 6374896

From 406070804

Take 030708070

From 63742674 -

Take 38763698

The distance of any time, since any remarkable event, may

be found , by subtracting the date from the date of the present

year.

In the year 59, Nero put his mother and bretbren to death .

How many yearsbetween that and the present year, 1801 ?

Christianity was introduced into England by Paul, as is sup

posed , in 63. How long since ?

In 306 , Constantine the Great began to reign.- How long
since 1 . . . ..

In 516 , the computing of time, by the christian ära , was in .

troduced by Dionysius the Monk , How long since ?

In 622, Maliomet, the false prophet, fled to Mecck. How ..

long since ?

In 1180, glass windows began to be used in private houses, .
in England . How long since ?

In 1340, gun-powder and gunswere Grstinvented by Swartz ,

a Monk of Cologne. How long since ?

In 1492, America was first discovered by Columbus. How

long since ?

King Cbarles I. was born in 1600, and beheaded in 1649 .

How long since he was born , and since he was beheaded , and

how old was be when beheaded ?

In 1759, General Wolfe was killed in the battle before Que .
bec. How long since ?

In 1793, Louis XVI. King of France, was gulliotined . How . ..

long since ?

; American Independence was declared in 1776 . The present

year is 1801. How long since the declaration ?

The Spanish Invasion was in 1588 ; the present year is 1807,

How long since ?

The fire of London was in 1666 ; the present year iš 1801.

How long since !

1801 1801 1801

1776 Am . In. 1666 Fire Lon . 1588 Sp. In.

25 Answer. 135 Answor. 213 Answer.



MULTIPLICATION. 1 . II

MULTIPLICATION .

Or all the rules in Arithmetic, Multiplication is the most use

ful. By two given numbers, it teaches us to find out a third .

which shall contain , or increase , the greater as many times as ..

there are units in the less.'

By this rule , many sums, in addition , may be. wroŅght, in .

the most compendiousmanner.

By this rule , greater denominations are brought into smaller ;

a's pounds into shillings ; shillings into pence ; and pence into

farthings. I

Knowing the length and breadth of a plain surface, we may

learn , by this rule , its superficial contents; or square measure .

'; And by knowing the value of one thing , or the wages of one

person , we are taught, by this rule , the value of many such

things, or the wages of many such persons.

The number to be multiplied , is called the multiplicand ; that

by which the number ismultiplied is called themultiplier ; which

is , commonly, the less number : The product is the result of

the work , or the answer. Themultiplicand and multiplier , taken

together, are called the factors.

SIMPLE MULTIPLICATION ,

Means the multiplying of any two numbers together which

are of one denomination .

Before the learner proceeds in this useful rule, he ought to

commit perfectly to hismemory, the following table .

- MULTIPLICATION TABLE,

2 times 2 is 4 " 14 times is 28 17 times 8 is 56

x S 64 8 . 33 7

4 8 4 9367

6 12 14

63

10

5 : 10 14

O
P
O
R
T
O
P
A
G
U

P
O
P

11.

12

77

84

7 .

8

14 4

165

8 64

g . : 72

x...x

C
7

C
76

O
V
O
G
A

G

OO
V
O

S
O
C
r
o
w
n

v
o
o
o
a
o
t
s
a
s
e
r

e
r
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u
r
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e
r
a
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e
r
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d

A

10 80

1188
96

81

9Q

. 99

12 108

100

110

19 120

11 121

132

x

10

C
OCO

C
OGA

7

х

:xx 12 144

o
r

w
e

.
1
1
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. .

TO PROVE multiplication , division is the most sure and expe :

ditious mode. Or you may inveri, your factora, and if the pro

duct be like the former, the work is right. Asthe pupil is supe ! .

posed not to have learned division , hemay prove multiplication , - . .

by the excess of nines.

RULE.

Reject all the nines out of the multiplicand , multiplier, and

product, and place the excess of each directly opposite their

respective terms. You must then multiply the excess of nines

in the multiplicand, by the excess of nines in the multiplier ;.

reject all the nines from this. last product, and if the excess be

equal to the excess in the first product, the work is right. ' . : .

CASE 1 .

When themultiplier does not exceed 12.

RULE .

Having placed units under units , and tens under tens, pro

ceed , in the work , as the table directs , being careful to carry

one for every ten , to the place of tens, or to the next superior

row , as in simple addition .

EXAMPLES.

Multiplicand

Multiplier

4236 4623

4 .

Product 8 435 . 25416 32361

87423
942

3

9423
4237 84567

12 .

699384 8 8807 1014804

. .

I
I

CASE 2 .

When the multiplier is more than 12.

RULE.

Multiply separately each figure, in the multiplicand, by each

figure in the multiplier, beginning with the place of units, and

placing the first figure of each product directly under its multi-

plier , then add the several products together, in the same or

der, as they stand, and their sum will be the total product.

EXAMPLES.

Multiplicand 42367

Multiplier

: 3

42367

. . 2

169468

84734

. 1016808
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PUI
N

. 97237

. . , 34.

-8273562

142

• 73237872864

4362. .

723642 : 842367

18

682367 €
'

7423
64

16 27 86

742264465374

92

842674

175

23678423

7632.

347896 7423679A6789

: 3478

426989

34278: 6457 426347

845236

57897

634278 -

96786

4256784

3678974

3674236

4236789

CASE 3 .

When either themultiplicand, or multiplier , or both , have

cyphers at the right hand .

RULE.

Set the first figure of themultiplier under the first figure of

the multiplicand. And then , not regarding the cyphers, pro

ceed as in Case 1. or 2 . 28 the operation may require. Lastly ,

to the product annex all the cypliers in themultiplier and multi

plicand .

EXAMPLES

46700 43000 7800000 567000000

300 9000 700000 97000000

13710000

63426000

463000

8723600000

84200000

782360000000

8420000000

236400000

634200000

7426000000

4634000000

962300000000

645700000000

в :
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23450000000

74630000000

236784200000

742365700000

5623000000000

7436000000000

CASE A .

Tomultiply by 10 , 100 , 1000, 10000, & e .

RULE .

Add as many cyphers to your multiplicand
, as there are in the

multiplier
; and your work will be done .

EXAMPLES.

46 7423 96234 842367 7423678992

10 - 100 1000 10000 10000000

460 742300

CASE 5.

When cyphers are intermixed with the multiplier .

RULE.

Omit to multiply by the cyphers, and place the first figure of

each product directly under the figure, by which you multiply .

Then add the products together, and their sum will be the to

tal product.

EXAMPLES.

423 . 24393 742267 89236782

306 402 4023 403064

2538 48786

975721269

129438 9805986

702036

40672

6080403

406077

4236702

3040605

703040206

340207093

40206007

620048021

400020007

702030604

6000036702074

3070806040307

Weshall now teach how to apply this rule, in the real busi.

ness of life .
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MURTIPLICAFLEX . .

* What are the superficial contents, įn feet, of a garden, 80 feet

in length , and 70 in breadth :

'80 length .

70 breadth

5600 Answer:

2 . If thc wages ofone man , for a year, be 112 dollars, What

are the wages of 24 mea !
. ' 112 dollars. : . '.

24 men .

448

224

2688 dollars, the answer.

3. Ifone yard of broadcloth cost 5 dolars, What is the cost
of 63 fards, at the same rate ?

63 yards.

5 dollars.

315 dollars, the answer.

4 . If one dozen of eggs cost 10 cents , what is the cost of 13

dozen ? Answer, 130 cents, or 1 dollar and 30 cents.

5 . If one pound of fix cost 17 cents , What is the cost of 245

pounds ? Answer, 4165 cents, or 41 dollars and 65 conta .

6 . If one gallon of rum cost 133 cents, What is the cost of 6

gallons ! Answer, 7 dollars and 98 cents,

7 . If I give 6 cents a mile for the hire of a horse, What will

a journey of 146 miles cost me! Answer, 876 cents, or 8 dol

lars and 76 cents .

8 . If I give 14 cents a mile for the hire of a horse and chaise ,

What will a journey of 237 miles cost me ? Answer, 3318 cente ,

or 33 dollars and 18 cants.

9. If one pound af butter cost 20 cents, What is the cast

of a firkin of butter containing 86 pounds ? Answer, 17:20

cents, or 17 dollars and 20 cents . . -

10 . If one pound of livē geese feathers cost 75 cents , What

is the cost of feathers for a bed , containing 44 pounds ? Ana

&wer, 3300 cents, or 33 dollars .

11. If one piece of nankeen cost 116 cents, What is thecost

of 4 dozen pieces ! Answer, 5568 : cents, or 55 dollars and 68 .

cents,

-
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DIVISION.

TO know how many times one number is contained in anoth .

er, is the use of Division . It teaches also, to separate any .

number, or quantity , into any number of parts assigned ; and .

showshow , trom any two numbers given , you may find a third ,

which shall consist of so many units , as the one of those given

numbers is contained in the other.

In Division there are four principal parts to be understood .

The dividend , or number to be divided ; the divisor, or number

by which you divide ; the quotient, or answer to the question ,

which shows: huw many times the divisor is contained in the

dividend , and the remainder, which is always less than the die

visor ; and of the same denomination with the dividend . The

remainilem is uncertain : for there is sometimes a remaindery

and sometimes none .

Di,ision is cither simple or compound. Simple, when the

divisor consists of but one figure 1 and the dividend , of two,

or more . Compound , when the divisor consists oftwo, or more,

figures.

TO PROVE Division , you may multiply together the quotient.

and divisor', taking heed to add the remainder, if any there be.

If the product be like the dividend, your work is right ; if other

wise, it is wrong. .

CASE I. and RULB ,

Inquire , first, how many times you can have your. divisor,in

..the first figure of the dividend, * When known, place it in the

quotient ; then multiply the divisor by this quotient figure, and

set the product under the left hand figure , or figures, of the :

dividendi, as the case may be ; then subtract this product from

the figure or figures, of the dividend, under which it is placed,

and , bring down the next figure of the dividend . to' the right

hand of the remainder ; then proceed as in the first instance .

If the figure, brought down, be less than the divisor, you must :

place a cypher in the quotient, and bring down another figure

to make a second dividend . You must proceed carefully , in

this manner, wich all the figures of the dividend, till youz
Work is finished .

EXAMPLES

: 7 )365 (52

.

-

35

( 1 )

it fr you cannothave your divisor in the first figure of the dividende

you maua take two, three, or four figures, as the casemay requuze.

II



DIVISION .

4) 9236( 3 )6969 438624686

6 )74366 8 )742361 937236426

Multiplying the quotientby the divisor , is a sure way of prov.

ing division , as alreadymentioned . But long division , may be

proved by addition . "

1 Proof by Addition .

RULE .

Add together the remainder and all the bottom lines, and if
their sum be like the dividend, the work is right.

3 .

23)44 (1 2 6 )742(28; 37 )8236 (222

N . B . The asterismsshow the bottom lines and the remain

der, which are to be added together, as proof.

462)742364 ( 1606

* 462

634 ) 2674236(4218
* 2536

2803

* 2772

1382

* 1268

316

* 000

1143

* 634

3164

* 2772

5096

5072

* 392 * 24

Proof 742364 2674236 proof.

EXAMPLES

23)42674( 46 ) 2367423 72) 9367423676 324 (63246746.

excess of nines, are set down .

4 )63426742 6 )72314267( 5)4236742( 3314674236 (

14)62346740 18)67423674 ( 28 )623477420 54)623426740.

B . 2



ARITHMETIC .

CASE 2 .

When the divisor does not exceed 12, the operation is called
short division .

RULE .

Inquire how often you can have the divisor, in the first figure,

or figures, of the dividend. Then multiply , in your mind , the

divisor by the quotient figure, and subtract the product from a

like number of figures, at the left hand of your dividend. The

unit, or units, which remain , if there be any, must be reckon

ed as so many tens, which you must consider as standing at

the left hand of the next figure of the dividend , and to be reck .

in these two figures. If nothing remain , you must inquire how

often you can have the divisor in the next figure , and thus pro

ceed, till the work is done.

EXAMPLES

Divisor 2 )6482648 dividend ,

3241324 quotient.

6482648 proof.

671423 4 )8637 8 )9367 3)874

10 ) 9423 11)6345 12)9436 6 )7423

57942367423674 7 )842364936423

CASE 3 .

In dividing by 110, 120 , 1100, or 12000 , & c . the learner has

nothing to do, but to cut off, or separate the cyphers, in the di

visor, 110, 120, & c. and cutting off, or separating a like num .

ber of figures from the right hand ofthe dividend .

EXAMPLES.

11039433678 1 100)634278 110092367423

120)637426 12037863478 1 30 )9023674

140) 23674923 1 50 )6342786 150)72367425

1600)9423674237 1700 )823674236 18000)236742634

12000)2367426378 19000)634267894 19000)7236423655

11 )72646206 12)76677240 1 1)47627000 12 )42007400



DIVXMION. ... . :

· Bġ fully understanding the above examples, you may expedie

tiously divide, by. 110, 120 , 1100, or 1200, & c . For, la theop

. eration you havenothing to do, except catring off, or separating

the cyphers from 11, and 12 ; (when these numbers happen to

be the divisors) and separating , or cutting off, the like num .

ber.of figures , or cyphers, from the righthand of your dividendla

And then proceed , as in the above examples,

Divisor 11)0 )345617

314

-

CASE 4 .

To divide by 10, 100, 1000, 10000, 100000, & c.

RULE.

Cut off, or separate , as many figures or cyphers, from the

right band of your dividend as you have cyphers in the divisor

and your work is done ; for the remaining figures of your divi

dend will be the quotient; and those cut off, the remainder.

.

10)123456789 1 00)123456789 1 000) 123456789

10000 )123456789100000 )123456789 1000000 ,123456789

1000)462346 1 000)72364236 1 0000)7236742

10000)634267423 100000 ) 36423674 1000000)6236742643

To exercise the pupil, we skal sidd some promiscuous-exam

ples and questions, under addition , subtraction, multiplication ,
and division,

a

1. Add together 42, 602, 7046, 47823, 480786, and 74 . Ans.

516373

2 What is the number , being added to 24978792879, that

will produce 4632467 4236 ? Ans. 21345881357 . . .

3 . John owes Peter 6342 dollars, and has paid . 6986 , what

sum is still due to Peter ? Ans. 356 .

4 The amount due from A . B . C . and D . to F . is 63497dal.

Jars i A , bis paid 279 , B . : 3784 . C . 74 % , and D . 46 . What

is still due to F ! Ans. 58576 dots.

5. Six men in partnership , have, in stock , 74628 dollars, of

which M . put in 436 ; L . 792 ; S . 4623 ; N . 6742 ; and

2763 ; what did H . put in ? Ans. 5927 % .

i
r



ARITIMETIC.

.
.
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.

6. How many pence are there in one dollar, a half dollai

quarter of a dollar, a shilling , and six pencég estimating a do

at 8 shillings ? Ans. 186 pence.

7. A vessel, containing 422 pieces of nankeen ; 456 chests

of Hyson tea : 397 pieces muzlin ; 4276 yards silk ; 674 yardis

cassimer , and 7496 yards of chintzes, was taken by 86 men ..

and equally divided among them . How much of each kind fell

to each mad 's share ! Ars. 4 pieces nankeen , and 78 remain

ing : 5 chests of Hyson , and 26 remaining ; 4 pieces muzlin ,

and 53 remaining : 49 yards of silk , and 62 remaining : 7 yards. :

cassimer, and 72 remaining ; 87 yards chintzes, and 14 remain
ing.

8 . The undivided remainders of the above cargo were sold .

for 5276 dollars. How many dollars fell to each man 's share :

Ans: 61 dollars, 34 cents , 8 mills, and the of a mill.

9 . Socrates, tbe famous Grecian philosopber, was put to ?

death 400 years before the birth of Christ. General Washing

ton died 1799 after the birth of Christ. What is the difference :

of time ! And how old would Socrates be , if he had lived to

this year 1806 ? 1 Ans. 2199, 2 Ans. 2206 . The last answer

makes no allowance for Socrates' age. .

10. The world was created 4004 years before the birth of :

Christ. Gen . Washington was born 1732 years after the birth

of Christ. How old was the world when . Washington W & B : :

born Ang. 5736 .

COMPOUND ADDITION .

COMPOUND Addition is the adding of several numbers: 10

gether, having divers denominations:

RULE.

1. Place the numbers of a similar denomination under each .

other, and separate each denomination , by a commen . The

lowest denomination should , ever , be in the right hand column : *

2 . Begin with the riglit hand colump first ; add.it up , and see'.

how many of the nextdenomination are .contained in the first : : ::

column, carry the ones, or the sum to the second column, se

the overplus directly under the first column. Then .begin with

the second column, and proceed in the above manner, till the

operation be finishecho



COMPOUND ADDITION .

Or MONEY.*

4 Farthings ors. ) make one penny d i 40 . = 1 qr.

12 Pence - one shilling s. | Id = 2 qrs.

20. Shilling's one pound I. 1 d . = 3 qr8

I . l. = 208. = 240d. = 96Cars.

PENCE TABLE.

20 =

CO

30 = 6

O
N

A50 = 4

60 - 5 0 6

70 = 5 107

80 = 6 8 8

90 = 7 6 19.

100 = 8 4 1 10

110 92

120 = 100 1 12

AC
O
C
O
O
N
S

O
o
o
o
e
r

A C
O
N

100

96 90

108

120 110

132120

144 130

o
u
r

o
r

2. 8, f . qr

42,
16 .

68, 17, 7 , 3

76 , 9 ,

48, 12,

67, 13, 11,

304, 10 , 10 ,

c
o
n
O
F

EXAMPLES

1. 8. = 1,

567, 14 ,

43, 17, 4 ,

467 , 18 ,

384, 14 ,

146 , 17 ,

O
Y

2

1

2

2

S
O
O
O
O

C
P-

10

9

c
o
u
n
t

93, 14, 6 ,

74 , 10,

87 , 16 , 9 ,

46, 12, 11,

79 , 18, 10 ,

an.

2

3

2

1

3

1.

146,

793, 14 , 5 ,

296 , 15, 6 ,

472, 18 , 4 ,

629, 13, 7 ,

I. 8 . d .

4126 , 13, 7 ,

6729, 17, 4 ,

8274 , 16 . 7 ,

7423, 18, 9 ,

2346 , 14 , 6 ,

が
が
が

G
O
V
C
OCP

H
C
A

22

* Sterling money was, formerly, of the same value in all the Colo

nies of North America . By reason, however , of a paper currency,

a doliar was reckoned, in

New - England, Virginia and Kentucky,

Pennsylvania, New Jersey , Delaware and Maryland, 78. 611

New York and North -Carolind ,

South Carolina and Georgia , . . As. Sed

In all the Colonies, one poundwas the integer ,
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7823 , 14 , 2 : 2 123,
763,
400

89723, 14,

63742, 19, 4267,

27469, 17, 2 , 3 3462, 14 , 9,

42674 , 2 4263, 802

93672, 18, 6342, 960,

40620 , 15, 11, 3 7464, 11, 10, 3 874, 16 ,

67082, 15, 9467 , 10 , 786 ,

37492, 103 , 1 7402, 13, 4 , 2947,

S
T
O
P0
9

N
o
v
o
r
o

s
o
o
o
o
o
o

C
O
N
N

C
o
c
o

N
o
r
g
f
o
n
o

C
O
N
N

C
O
L

Co
mo

TROY WEIGHT.*

24. Grains ( gr. ) make 1 penny weight, pwt.

20 Penny Weights - 1 ounce, oz.

12 Ounces - 1 pound , Ib .

EXAMPLES

lb . oz. pwt. gr. lb . oz. pwt. gr. lb .

18 , 20 74, 10 , ' 13, 20 55,

17, 22 84, 9 , 16 , 22 84 ,

16 , 23 49, 6 , 17 , 18 37 ,

74 . 6 . 19. 1868, 8 . 13 17 28 .
S
C
O
N
T
O

అ
త
న
ి

AVOIRDUPOIS WEIGHT.

16 Drams ( dr. ) make 1 ounce , oz.

16 Ounces
- 1 pound , lb ,

28 Pounds - 1 quarter of a hundred , qr.

4 Quarters
- 1 hundred weight, cwt.

20 Hund. Weight - 1 ton T .

Ib . oz. 1b .

17 ,

EXAMPLES

dr.

13, 14

12, 15

14 , 12

15, 13

oz.

14 ,

dr.

152 ,

3 ,
1 ,

2 ,

22,

26 ,

37 ,

22,87, 17 ,

16 ,

20, 10 , 12

* By this weight are weighed all jewels, gold , silver , plate, pearl,

medicines, and liqilors .

† All coarce and drosay goods are weighed by this weight,



' -'COMPOUND ADDITION. :

APOTHEORIER WEIGHT.!.

20 Grains ( gr. ) make 1 scruple, . .

. .: 3 Scruples i 1 dram , 3 .

8 Drams . 1 ounce, 3 .

12 Qunces mayor 1 pound

. . . EXAMPLES. “

3. 3 . gr. '15.
gr.

M
a
o
i

g
c
o
m
o

M
i
s
i
o
n
e
s

c
o
m
o
a

.

M
O
T
O Mis

r
i
o
i
t
i
i

46,6 16

1
o

a

.

.

oqr.

Cloth Measure. :

4 Nails , rna. ) make 1 quarter ,

4 Quarters mm 1 yard ,

5 Quarters - 1 ell English ,

3 Quarters 1 ell Flemish ,

6 Quarters - i ell French ,

n
l
i
n
edeE . E .

E . FI.

C
V

vd .

468 ,

384,

767,

846,

s
i
c
h

c
o

c
o
n

EXAMPLES

E . E .

786,

843,

486 ,

764,

เ
อ
ว

G
o
n
n
a
l

.

DRY MEASURE.

2 Pints ( Pt. ) make 1 quart, ,

8 Quarts 1 peck ,

4 Pecks
- 1 bushel,

* Grain , Salt, Etc. are measured by strikood meanre : bet Pears,

Apples, Potatoes, Thirnips, & c , are heated to a handsome rounding

measure. .



: : ARITHMETIC . , a

· EXAMPLES

at. pt. bu. pk. at. . ptbu.
bu .

pl.

476

286 ,

ఊ
ం
.

nieន
េ
ះ ៖185, 3 ,

!

pt.'

gal.

qt.

bl.

LIQUID MEASURE.*

nam gills ( sl.) make. 1 pint :

2 pints 1 quart,

A quarts l gallon ,

31] gallons 1 barrel,

42 gallons : 1 tierce,

63 gallons 1 hogshead ,

2 hogsheads - 1 pipe,

4 hogsheads - 1 ton ,

EXAMPLES.

pt. i : h

tier.

hhd .1
1

1

i
cicios

1
9
9
8

t
o

c
o
n he

t
toe

ste
foa

rte
p
u
t
e
r
n

a
c
r
o
s

chiens

opice

-
- C
O
M
O

-

1
.

d .

MEASURE OF TIME. .

60 seconds roet. ) make 1 minute , min . "

. . 60 minutes . . . 1 hour ,

24 hours in 1 day , .

days 1 week w .

4 weeks , - 1 month , mon.

13 months, or

365 days and 6 hours.t3
}
2

- 1 year, y.

* Brandy, Spirits, Perry, Cider, Vinegar , Mead, Honoy, Oil, and
Milk , are measured by this messure .

of According to the best computation , a solari year consists of 365

days, 5 hours, 48 minutes, and 55 seconds. Butby the calendar, it is

divided in the following manner.

Nomore days than 30, hath the month of September ,

The samemay be said of June, April, November :

The rest of the months have just 30 and one,

Except that short month , February , clone,

Which to itself claimeth just & and a score,

But in every leap year we give it onemore.



COMPOEND' ADDEDION .

y . d . h .

. . .

W . , d .
2 . 4 .

3 , :
6 .

. 2 . 5 .

&ବତିବଡନି

EXAMPLES. .

h . min . sec.

20 , 28, 40

46,

22 , 40 , 56 ,

18 , 56 , 39

17 ;
176 ,

16 . ^

22 ;

10
317 ,2

96 , 284 '

yd .

" Long MEASURE.

3 harley corns ( b.c. ) make 1 inch , in .

12 inches
. 1 foot,

3 feet
w 1 yard ,

5 yards or 164 feet
1 rod or pole, rd orp . "

40 rods
1 furlong , fur.

8 furlongs
1 mile , m .

3. miles
- I league, lea. .

69 miles
- 1 deg . on the earth , . :.

360 degrees circum . of the earth .

:

EXAMPLES

m . fur. rd . yd . ft. in. b .c. m . fur. rd. yd. ft. in . b .c .
9723, 7 , 28 , 3 , 1 , 7 , 2 786 , 6 , 30 , 5 , 2 , 10 , 1

7864 , 4 , 35, 4 , 2 ;
643, 7 , 28 , 4 , 1 ,

3074 , 5 , 27 ,
487, 6 , 36 ,7402, 6 ,6 , 29, 2 , 1, 8 , 2 678 , 5 , 38 , 2 , 2 . 10 . 2

O
P
C
I

s
n
o
v
o

2

c
a
l ở

c
h
o1

G
i
m
i
m
o

9
0

c
m

SOLID , OR CUBIC MEASURE .

1728 inchesmake 1 foot,

40 feet of timber make 1 ton , or load ,

128 feet, or 8 feet long ,

} 1 cord of wood ,4 feet high , and 4 feet wide, .

EXAMPLE ,

C . : ft.

112, . 1600

114, 1560

489,
860

376, 118 ,
1187. -

jn .
678 ,

776 ,

76 ,

* 66 Feet, or 4.rods, make a Gunter's chain .

60 Geometrical miles make a degree.

6 Feetmake one fathom - 4 inches one hand

3
7



ARITHMETIC :

d
e

LAND, OR SQUARE MEASURE .

144 inches ( in . ) make 1 foot,

9 feet 1 yard ,

304 yards or 2724 feet 1 rod ,

40 rods 1 rood , . .

4 roods . - 1 acre ,

640 acres 1 mile,

EXAMPLES

.r . rd . rd.

o 36,36

38

ft.

212,

182,

196 ,

107,

in .

120

116

134

140

78,

67 ;

2 ,

3 ,

30 ,

38,

COMPOUND SUBTRACTION ..

TEACHEShow to find the difference, or inequality, of any

two bums.of divers denominations,

. . SUBTRACTION OF Money.

RULE .

Prace those numbers under each other which are of the same

denomination ; the less being placed below the greater, begin

with the least denomination , and if it exceed that in the upper,

youmust borrow as many units asmake one of the next great

er ; and then proceed as you were directed in simple subtraction ,

remembering always to add one'to the next superior denomi

nation toward's the left hand , for that which you borrowed ..

Proof, same as simple subtraction .

: :EXAMPLES

1 :- From 96, :. 12, 8,

• Take 74, 18 ,

:: Remains . 21, 13 , 10 ,

1 : Proof. 96 , 128 , 1



. : COMPOUND SUBTRACTION.

£ .

From 14 ,

Take 9,

8. d .

12, 7

18 , 9

.

fi . &

77 11,

46, 18,

d. gr.

6 , 1

8 , 2

10 ,

8 ,

7

8

· Rem .

Proof

£ . $ . d .

97 , 15 , 6 ,

56, 19, ?

gr. d. gr.
16, 4 , 1
18. ü 3
18 ,

£ .

742, 7,
657, 6 ,

G
C
P
C

497, 11 ,

€

942,

296 ,

8 . d .

14 , 4 ,

17, 5 ,

gr .

1

33

£ .

274 ,

197

&.

7 ,

18

d .

3 ,

gr .

2

£ .

7623,

S .

15,

d .

9 ,

6746 18 11 :

& my
mind

£ . 8 .

497, 12, 4, 1
278, 16, 10 , 3

874, 10, 2,
. 495, 16, 3 ,

974 ,
796 - 18 .3 11. 3.

£ ., 8. d .

Borrowed 580 , 16, 8 : · Lent 620,

24 ,

Paid at . .?

several s

times. )
76 ,

14 ,

12 ,

14 ,

18 ,

6

7

6

-- Received :

at several

141), 13 6

. 678. 14 , 7

84, 15 , 9

184, 17 , 6
times. )

Paid in all Rec'd in all

Rem . dueRem . anpa

Proof Proof,

· TROY WEIGHT.

AVOIRDU POIS WEIGHT

swt. gr. lb . oz. T . cwt: qr. lb

78 , 2 , 19, 14 78 , 18 , 2 , 20 ,

49, 3, 22, 16 39, 19, 1, 26 ,

oz .

14 ,

12,

dr.

12 .

.



ARTEMETI . . .

APOTECARLES' WEIGHT.

3 . 3 . 9 . gr. 3 . 3 . gr.

4 , 4 , 1 , 14 98, 4 , 3 , 0 , 16

7 , 6 , 2 , 18 , 69, 2 , 6 , 2 , 17

tha

86 ,

38,

CLOTH MEASURE.

gr. na. E .E . gr. na. . E .F1 gr. na.

2 ,2 61, 2 , 1 98 , i, 2

3 . 8 46 , 3, 3 19, 2 349,

LIQUID MEASURE .

T . bhd. gal. ar . pt. T . hhd . gal. qr. pt.

67 , 1, 20, 1 , 0

69, 2 , 38, 2 , 1

S
a
r
a

am
o

MEASURE OF TIME.

y: mon . w . d . h. min . sec . ' y. d .
10. 1. 4, 20, 36, 40

h . min .

48, 112, 18, 22

- -

m .

: : 764 ,
387

LONG MEASURE.

fur. rd . yd . ft. in . bc. fur. rd . yd . ft

15, 4 , : 1 , 8 , T 28 , 20, 3 , 1
6 . 24 . 5 . 2 , 10 ,2 1 9 , 28 ,

COMPOUND MULTIPLICATION

Is the multiplying of divers denominations by one, ormore in .

tegers , or by a raultiplier of divers denominations.

CASE 1 .

When the multiplier does not exceed 1 % : of, when the price *

is multiplied by the quantity:

: . RULE .

Multiply separately each denomination in the multiplicand,



COMPOUND MULTIPLICATION .

beginning at the lowest denomination and carry to the next sų.

perior denomination , as in Compound Addition.

EXAMPLES

: : . 3. d .

Multiply ; 12, 6
e . by

Ans. £ . 45 , 15 ,

. In this example, I say, 6 times 6 make 36 pennies, which are

38. Set down 0 ; in the place ofpence and carry 3 . to the place

of shillings. Then say, 6 times '12 make 72 , and 3 , that were

carried , make 758. or 31. 158 . Set down 15 in the place of shil

lings , and carry 3 to the pounds ; and then say, - 6 times 7 are

42, and 3 , that were carried , make 451.

d . £ . or. £ .
8.

10,
Mulain at

Multiply 38,

. d .

16 , 7

8

.

-

Multiply to, relation o
by

Statiply ti, %IS A& T o 18

l 1 . cwt gr. 10 . oz. dr. T. cwt. qr. lb . oz. dr.

i

bu. pk . qt. pt. . .

79, 3, 5 ,286 ,

bu . pk gt.

1472, 3, n
d o

d. r rd .T . bhds.

37, 3 ,
687 3

o
s

me
d

l



ARITHMETIO . . .

QUESTIONS.

What is the amount of 6 pieces oficihbon , at

20. 6d. per piece ?

Ans. 158. Od .

What is the amount of 7 lbs. of tea, at 48. 6df. per lb . ?

What is the amount of 8 days labor, at 58. 9d3, per day ?

What is the amount of 5cwt. of sugar, at 31. 148.6d.per cwt.

1 . 1 yard of cloth cost 145, 6dewhat will 9 yards cost ?

£ .6 , 10 , 6 Anos

What is the weight of 4 bhds. of sugar , each weighing 6cwt.

29r. 20lb . ?

What is the weight of 6 silver spoons, each weighing toz.
12pwt. 14gr. ? "

How many acres in 6 lots, each containing 75a. 3r . 28rd . ?

What is the amount of 15 firkins of butter, each containing

681b . at 1s. 4d . per lb . ? .

What is the amount of 255ħds, of fum , eachi containing

115gals. at 78. 9d . 3qr. per gal. ?

A husbandman wishing to stock bis farm , bought 4 horses at

451 dols, each ; 7 cows at 154 dols. each ; 35 sheep at one dol.

each ; 12 yearlings at . 4 ,dols . each ; 4 colts at. 194.dols, each

and 16 swine at 6 dols, each . - Whatis the amount of the whole

'istock ; and the separate amount of each ?

What is the amount of 56 cases of gin , each case containing .

8 bottles, at 68. 11d. 3qr. per bottle 1

What is the amount of 642 bushels of wheat, at 1 dol. and a

quarter per bushel ?

What is the weight of 25 loads of hay, each weighing 16cwe
3 .gr. 251b . 7oz. ?

What is the weightof 125 fat,oxen , each ox weighing 895wt.
14 oz: !

What is the weightof 376 fat sheep, each quarter weighing
221b . 13oz, ?

What is the amount of 649 pieces.of,callico ; each piece con

kaining 50yds, at 38, 7d. 3qr. per yd . 1

What is the amount of 1249 pieces of tape, each piece con
taining 75yds: at 1d . 3qr. per yd . 1 .

- Whatis the amount of 96.bales of cotton ,.each båle containing :

2351b : at 38. 7d. 3qr. per lb . ;

What is the amount of 84hbds, of sugar, each bhd. containing

.. the wt. of 3 barrels , and each barrel containing 2631b . at 14che .

3gr . per lb .

" What is the amount of 94,bhds of molasses, each bhd. con :

taining 127 gals. at 58. 9d . 3qr . per gal. ?

What is the amount of 44 barrels of linseed oil, each barrel

containing 31 gals. at a dol, and a quarter per galit

realiti



. : COMPOUND MULTIPLICATION.

What is the cost of 89 dozen penknives, each knife costing 1s.
8d . 297 . la.

What is the amount of 25 days labor, at 4s. 6d. 2gr . per day ?

What is the amountof 749yas. of broadcloth at il. 12s.6d. 3qm

per yd . ?

If i gal. of brandy cost78. 4d. 2qr.what is the costof 347hhds.

· each containing 127 gals. !

. . .Case 2.

N When the multiplier is any number, produced by multiplying

together any two numbers found in the table of multiplication .

RULE .

Multiply the given price by two such numbers as, when myl.

tiplied together , will produce the given quantity ; as, supposé

it to be 42 ; by the multiplication table you will find that 6 times.

y make 42. - Multiply the given price by the 6 or 7 , first, and

. . . that product by the other : The last product will be the answer.

What is the amount of 42 bushels of corn , at . . .

,6X7 = 42

1, 7, 0

6 .9, 9, 0 Ans.
What is the amount of 72lbs. of flax, at Is. 21d . per Ib . ?

What is the amount of 24 bushels of potatoes, at 28. 64: per

bushel ? Ans. 31.

What is the amount of 96 acres of land , at 41. 165. ed . per

acro ? Aria. 464h.

What is the amount of 144 sheep, at 6s. 841. per bead ? Ans..
481 68.

uns, 441. 188: 44 . .

What is the amount of 81 days labor , at 5s. 6d. 297. per day ?

What is the amount of 54 gals . of spirits, at 88. 7d. 2gr. per

gal. !

What is the amount of72 bushets of wheat at 8s. 4d, 2qr. per

bushel ?

What is the amount of 24 horses at 16L 14s. 6d . per horse 1:

What is the amount of 631b . of butter, at Ls. Ad. per lb . ?

What is the amount of 56 cases of knives, at 108. 9d . 397..per

Case !

What is the amount of 45 yds. of chintz,at 45. 9d . 3or. per yd .:

What is the amount of 7916 , 702 at 138. pec lb . ?

m
y

w



ARITIMETIC . ..

CASE 3 .

· When the multiplier cannot be produced by multiplying to.

gether any two, or more numbers, found in the Table .

RULE.

Multiply by the numbers that come the nearest to themulti.

plier, and then multiply the multiplicand by thatnumber, which

makes up the defioiency ; - add the two products together, and

· you willhave your answer. -

.

EXAMPLES. :

At3, 4, 5 the bag, what will 38bags of cotton cost ?
6

19, 7,

116 , 2 , O price of 36.

6. 9 , O price of 2 added.

4 .122, 11, 0 Ans.

At 45. 6d. per bushel, what will 74 bushels of corn cost ? ARS.

161. 13s. Od.

At 96.6d. Əgr.per bushel, what is the amountof 61 bushels of

wheat ?

- At:6d . 3qr . per dozen , what is the amount of 65 dozen of

quills ?

* At58. 6d. per day what is the amount of 73 days.labor !

At8s. 6d. 2gr. per gal, what is the cost of 43 gals. of brandy

At 12s. 7d. 2gr . per yd. wliat is the amount of 84 yds of silk ?

Tomultiply by fractional parts, observe the following rules

... . . RULE.

Multiply the price by the numerator, or upper figure of the
fraction , and divide the product, by the denominator, or lower

figure of the fraction .

N . B : If the upper figure be 1 only , you may divide the sun

by the lower figure, and you willhave the answer.

M . B. By fractional parts are meantthesea $ $ $ $ $ .86



COMPOUND: MULTIPHICATION.

Eg

. . . EXAMPLES.

What is the amount of f of a yd .of callico, at 26. 6d. per

2, 6

8 , 17 , 6

AN30 28. 2d. Igr.

• Whatis of 358. ? Or the amount of $ of a barrelof rice, at

358. per balrel?

. . 35

3

4 )105

268. 3d.

What is the amount of f of a yd. of sattin, at 18.78.6d.per
yard 1

At38. 4d . 2qr. per yd . what is the amount of of 1 yd. of
durant ?

At 98. 4d . per bushel, what is the amountof ofa bushel of
wheat ?

At68. 4d. per gal what is the price of of a gal. of brandy !

At 14 .. 7d. 3gr . per yd , what is the price of of a yd , of

oloth !

At 28 . 9d. 2gr. per yd. what is the amount of f of a yard
of broadcloth

At 11. 48. 6d . per yard ,* what will 99 yards come to ? Anita
1211 58. 60 .

CASE 4 .

When themultiplicand and multiplier are of unlike denomia

nations, but of the same kind , as pounds, shillings, pence, and

farthings, multiplied by pounds, shillings , pence and farthings.

To work examples under this case , observe the following
directions :

1. Pounds multiplied by pounds, produce pounds.

2. Poundsmultiplied by shillings, every 20 is one pound, the
rest shillings.

3 . Pounds multiplied by pence, every 12 is one shilling, the

· rest pence .

4 . Shillingsmultiplied by shillings, every 20.is ane shilling ,

every 5 is 3 pence, and each one is 2 farthings, and four tenths of
a farthing.

5. Shillings multiplied by pence , every 5 is a farthing, and

cich one 2 tenth parts of a farthing.

• Gass 2
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ARITHMETIC . , .

16.Pence multiplied by pence, every 60 is a farthing ,and ere
ery 6 , one tenth part.

EXAMPLES.

b. &. do 1. 8. d . £ sa d. . d . .

6 , 4 , 6 X 4, 8 , 4 8, 10, 7 x 9, 14, 3 . .

18. d. 1 8. di

3, 5 , 6 X 2, 12, 9 .

: : The Work.
& ... 8 .

3 , 5 , 6

2 , 12 , 9

.

3

3

: :

3

O or,

5 ' 3 ; .

. :: . £ .8 , 12, 9, 02 : 8 . ' . .

CASE 5 .

When a shilling, or å foot, & c. are the integer. :

- To work examples under this case, observe the following dia

Tections :

1. Shillings multiplied by shillings, produce shillings. . .

12. Shillings by pence, every 12 is a shilling , and the rest

pence

3 . Shillings by farthings, each one is a farthing's :

4 . 'Pence by pence, every 12 is a penny, and each 3 a farthing .

5 . Pence by farthings, every 12 is a farthing , and every 3 is &

quarter of a farthing .

6. Farthings by farthings, each 12 is a quarter of a farthing. .

EXAMPLES.

8. d . . . d . . . . d . , d . Side 18.. ch

8, 4 X : 6 ,3 1 4 , * 13 , 7 : 2 , 6 X 2 , 6

The last example is thus wrought:

1. 2X2make 4 ; which , according to direc
tion 1, are 4 shillings. : ;

2 .2x6 make 12 , and 3x6 make 12, whose

sum iş.. 24 ; which, by direction 2 , is 2 shil
lings. I

3. 6x6 make 36 ; whichy-by direction 4 , 20

make 3 pence. . .. :

:



- COMPOUND DIVISION . "

44, 6, 7 X 37, 16 , 4 74 , 14 , 6 x 44, 15, 9

842, 14 , 9, 2 X 637 , 18, 4 , 3

As a complete knowledge of this case is of great use in the

mensuration of boards, glass, plasterings, & c . I shall state a few

questions for the exercise of the learner. He will please to ob .

serve, that every foot is divided into 12 inches, and every inch

into 4 quarters and of course he can work according to the di

rections, as ifthestatement were shillings, pence, and farthings:

1. What are the contents of a piece of.wainscot 8 feet, 6 in .

ches, and 2 quarters long , and 2 feet, 9 inches and 3 quarters

broad The Work.

ft. in . gr.

- 8 , 6 , 2

161st direction , 8x2 make 16

2d do 6x2 = 12, 9x872 + 12 = 84 =

3d do. 2X2 = 4 , 8X3= 24 + 4 = 28 ,

4th do. 9x6 = 54 =

5th do , 6x3= 18 , 9X2= 18 + 18 = 365

6th do. 3x2= 6 =

;

i

T
O
O
N

24 , 0 , 14

2 . What are the contents of a board 16 feet, 10 inches, and 3

: : quarters long ; 2 feet, 7 inches and 2 quarters broad ?

3. What are the contents of a plastered wall 34 feet, & inch .

es, and 1 quarter long, and 25 feet, 10 inches, and 2 quarters

broad /

What are the contents of a board 18 feet, 9 inches , 2 quarters

long , and 1 foot, 11 inches and 3 quarters wide ?

What are the contents of a floor 16 feet, 9 inches, 3 quarters

long , and 15 feet, 7 inches, and 2 quarters wide ?

What are the contents of the front of a house, 44 feet, 8 inch

os, 2 quarters long, and 18 feet, 10 inches, 1 quarter high ! .

• What are the contents of a wainscot 22 feet, 11 inches, 3

quarters long, and 9 feet, 7 inches, 2 quarters high ?

What are the contents of a garden, 257 feet, 8 inches 1 quar

ter long, and 196 'feet, 5 inches, and 3 quarters broad ?

COMPOUND DIVISION .

Is the dividing of numbers of differentdenominationsFi :



ARITHMETIC .. i

• CASE . ..

When different denominationsare divided,by any number not

exceeding 12 .

.

RULE.

: Divide the highest denomination first. The remainder, if

any, must be brought to ti.e next lower denominarion ; and , af.

ter adding it to the next lower denomination , divide the sum by

your divisor ; and proceed thus, with all the denominations, till

the work is finished .
.

EXAMPLES

33.

2.2

c,

12, 3

, e

2

4 an în urma uno de los

ans.L .5, 13 , 1 a

d .
.

4 Men spentata tavern, , 16, 4 ;whatmust each payu?

If 5bushels of corn cost í, 2, 3 what is that per

Ans. 148. 1d.

bushel ? Ans. 48. 6d . 297. : .

oz. pwt. gr. gr.cwt.

5 ) 18 ,

lb .

13,

Oz de

14 , . .. 104 ) 2 ? , 9 ,

1
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COMPOUND DIVISION . .

CASE %.

When the divisor is the product of two , or more numbers

multiplied together , as they are found in the table.

RULE.

Divide, first, by one of those numbers, and the quotient by

the other. The last quotient will be the answer. -

i

: : EXAMPLES.

3 . 8. d. gr.

36 ) 12 , 16 , 7 , 2 In this example, as 6 times ,

6 ) 12, 167 , 2 : 6 are 36 , so 6 and 6 are the

two divisors,

6 ) 2, 29, 1 .

4 .0, 7, 1, 2 Ans.

. schot . S. d . .

18 , 16 , 4 : 72)84, . 13, 9

to . . .

144 ) 936 ,

d .

16 ,

. . .

7206 , is, d.o., 963646, 19,

: : lb . oz. pwt. gr .

54 )69, 7 , 16 , 23

Ib . 02 . pwt. gr.

. 63)84 , 7, 16 , i

T . cwt. gr. lb . oz. dr.

to

Ib . 3 . 3 . 3 . gr.

49)67, 9, 5, 1, 18

T . cwt. gr. lb . oz.

81)94 , 18, 3, 5, 12;

tb . 3. 3. 3 . gr.

93)97, il, 5, 2, 16

bu, pk . qt. pt

132 )674 , 3, 5 , 23

bil. pk . qt. pt.

48)384 , 2 , 6 , 1 .::

1909cf33, 5; no 108)$79, 3,

y . " m . w . d .

99;23, 71, 2 , 5,

h . min . sec. i

18, 56 , 34

y . d . h . min .

'96 ) 146 , 234, 23, 59

Multiplication and division mutually prove each other,

D

z
i



ARITHMETIC ,

Questions resulting from thepreceding Ruies

1. What is the sum of 47 + 29 + 76 + 34 -4- 98 ? '

2 . What is the sum of 24789 – 19867 ! * *

3 . There is an orchard , in which grow 40 trees, and each

trco hath ten limbs, and each limb has 20 branches, and on each

branch there are 30 apples ; how many apples are there in all ? .. ' .

2018. 240 , 000 apples. .

4 . 456 men take a prize worth $ 1569 whatmusteach receive ?

5 . What is the sum of 2Al. 138. 6d. 2qr. + 981. 188. 7d. + 361. 2

148. 6d . 1 gr. + 1001. 178. 3

6. What is the product of 48 .7d. 3gr . X6 ?

. What is the quotient of 92. 69 84 . 3or : ;-81

8 . A feast for 36 men cost 191. 17s. 9d. 3qr. what must each

man pay ?

9. 18 men took a prize worth 4631. 188. 6d. what is each : :

man 's sbare ?

10 . What are the contents of a floor 18 feet, 10 inches and 3 * ***

quarters long , and 12 feet 8 inches and 2 quarters broad ? ::

11. What is the product of 48. 60. X 26. 8d .?

f. 8. d . gr.

276, 14, 8 . 2.

536 , 14, 9,3
1 98 . 19. 11. 3 : 1

.
d . gr. . .

+ 426 , 7 . 6 .
12. + 467

by 74 by 72

14.

& . d . gr .

x 346 , 14 , 7,3
by 48

3

lb . oz. pvt. grs.

79, 6, 9, 16

15. 163 men took a prize worth 7231. 168. 91 . of which the.

captain had four shares ; the first lieutenant, three ; the second

lieutenant, two ; what was the share of each officer, and each ?

private

16 . A tract of lanci, containing 14378r. 3r. 37rd. 9ft. 137in , . .

js to be equally divided among 236 men , .what is each man' s in

share !

17. A West India cargo of 69T. 2hhds. 5mgal. 3qt. Ipt. of

molasses, is to be equally divided among 27 men , what is escla .

: : man 's share !

#6 Z . 3 . 9 . Sta t t. 33. g. gr.

X 47, 8 , 6 , 2 , 19

67, 8, 7 , riiby 43

6 , 5 ;



KEDUCTION

T . cwt. fr. lb. oz. dr.

76, 18, 3, 25 , 14 , 13846 , 2 . . 3

by 37

REDUCTION .

By Reduction we changemoney, measures, weights, & c. out

of one denomination into another, and yet retaining the same

value. Of this there are two kinds, viz .-Reduction Descending ,

and Reduction Ascending.

1. Reduction Descending is perforaed by multiplication .

2. Reduction Ascending is performed by division :

REDUCTION DESCENDING .

RULE.

Multiply'the highest denomination , by the number of the next

less which makes one of thathighest ; be carefulto add to your

product the figures of your next less denomination, and proceed ;

in this manner till you bave finished the work.

OF MONEY. .

1. In 861. 148. 64 . 2gr. How many farthings ?
£ . $. d . gr .

86, 14, 6 ,

· X 20 shillings in a pouni.

1734 - = shillings.

X 12 = pence in a shilling,

-

208145yence.

X 4 = farthings in a penny.

83258 = farthings; the Answer.

In multiplying by 20 , I added the 148. IsX12 , I added the ed.

In x4, I added 29r. Which must always be done in similar

cases.

To prove questions in this rule, change the order of them .

The foregoing question will become. In 83258 farthing's, How

many pounds ?

4 )83258

12)20814d, 2gr.

290)173(4s.Od.

Ino. 861. 146.Od.2gr. proof.

-
.

.
.

-
-

n
:



40 ARITHMETIC

.

2 . In 3971. 165. 7d.3r. How many farthings ! Aus. 381919.

3 . In 156 dollars at 6s. How niany farthings / ANS 44928.

4 . In 461. 125 . 8d. How many half penoe ? Aus. 22384.

5 . In 48 guineas at 28s. How many farthings ? Ans . 6451% .

6 . In 681. How many groats, or fourpences ? Ans. 4080 .

7 . In 17961h . Troy Weight, how many grains ?

8 . L. 4678 oz. Troy Weight, how many grains ?

9 . In 2347 T . 15cwt. lqr. 18 !1 . Soz. 14clrs. How many drams ?

10. Anaximander, the Grecian philosopher, lived about 600 :

years prior to the birth of Christ , How many seconds since, to

the year 1806 ?

11 . Gen. Washington died , December 14 , 1799, How many .

seconds since , to December 14 , 1806 ?

12 . American Independence wasdeclared , July 4 , 1776 , How

many minutes since, to July 4 , 1806, and how 's , and days, and

weeks, and months, and years ?

13. In 7296 miles, How many inches ?

14. In 3476 acres , How many inches, feet, rods, and roods!

15. In a pile of wood 37 feet long and 14 feet high, How ma

ny cordis ?

16. in 86bhds.brandy, each containing 146 gals.How many...
gills ?

REDUCTION ASCENDING.

By Reduction Ascending, less denominations are brought in

to higher.

RULE.

First, divide the sum by that number, which it takes to make

one in the next higher denomination ; secondly , divide the great

est, which it takes in thatdenomination , to make one in the next

bigber ; and proceed in the samemanner, through all the de. .

nominations, till the work be done.

EXAMPLES.

* 1. In 86435 farthings, How many pence, shillings, and

pounds :

Farthings in a penny 4 )86435

Pence in a shilling - 12321608d -Sqr.

Skillings in a pond 2)0) 180C0s.8d.

£ .90, Os,Bd. 3qr. Ane.



. . REDUCTION.

By inverting the question it becomes ; In 901:Os. 84, 3gr. How

many farthings ?

f . s. d .

0, 8 , 3

1800

12

21608

Ans. 86435, proof of the first question .

2 . In 68160 farthings, How many pounds ? Ans. 711.

3 . In 7864 pence , How many pounds ? Ans. 321. 155. 4d .

4 . In 8674 half pence, How many pounds ? Ans. 181. 1s. 5da

5 . In 78640 farthings, How many dollars at 68. each ?

Ans. 273D. and 42.

6 . In 3452 sixpences, How many pounds ! Ans, 861. 68.

17 . In 97632. How inany farthings :

8. In 52371b . Troy Weight, How many grains ? ;

9 . 'In 7365T. Avoirdupois Weight, How many drams?

10. In 632lb . Apothecaries' Weight, How many grains ?

11. In 22T, Liquid Measure , How many gills

12. In 360 degrees, How many barley corns ?

REDUCTION DESCENDING AND ASCENDING . .

This is performed by Multiplication and Division.

1 . In 2761. 12s. How many pence ?

S20

5532

12

66384 Ans.

2 . In 66384 pence, How many pounds ?
12 )66384

210 )553 ( 2

2761. 12s. Ans.

3. In 391. How many farthings and dollars at 68.?

20

780

12

6 )780 = shillings.

130 collars, Ans, .
9360

4 .

37449 farthings, mans



49 . ARITHRT
:

4 . In 81. 13. How many threepences, fourpences and sispetto

ces ? Ans. 484 threepences, 363 fourpences, 242 sixpencer.

5 . In 12180 three pences, How many shillings, pence , and

fourpences ? Ans. 30453. ; 36540d. ; 9135 fortripencer.

6 ," In 144 guineas at 28s. How many pounds ? Ans. 2011. 12s.

7 . In 78 dollars how many ninepences ? Ano . 624 .

8 . In 8411. How many sixpences and crowns, at-6s. 8d. 1

Ans.2523 crowns ; 33640 sixpencer.

9. Io 73920 farthings, How many pounds and guineas at 28s.

each ? Ans. 771. ; 55 guineas.

10 . In 281. How many sixpences , fivepences, fourpences,

threepences, and twopences, and of each an equal number ?

6d. + 5d. + 4d. + 3d. + 21. 204 . and 2816720d. + 20 = 336 of

each sorg Ans.

TROY WEIGHT.

lb . , oz. pwt. gr.

1. In 86 , 10 , 1921, How many grains ?.

X 12 ounces in a pound.

.

1042

x 20 = penny weights in an ounce .

20859

X 24 grains in a penny weight.

41720

500637 - grains , the’anower. -

; lb . oz. pwt.

19pwt. 21. gr.

4 . In 18838 pwt. How many pounds ? Ans. 781b. 5oz. 18pat.



.

4: AEDUATION

AVOIRDUFOIS WEIGHT. ..
cwt, or. 1b . oz.

1. In 36 , 2, 14 , 13 How many ounces ?

146

28

2172

293

Proof. .

16 )65645

28)4102, 1302.

4 )146, 141b .

36 , 2qr. 1416. 130z.

4102

16

24615

4103

65645 oz . Ansons

2 . In 3 tons of hay, How many pounds : Ana 672015.

cwt qr . lb .

3. In 7 ' 3, 10 , How many drams ? Ans. 224768dr.

4 . In 6720lbs. How many tons ? Ans. 3 tons. . .

5 . In 224768 drams, How many cwt.? Ana. 70wt. 3qr: 1016 :

6 . Iu 5hhds, of sugar, each weighing 9cwt. 121b , How many.

pourds ? Ans. 5100lb . .

APOTHECARIES WEIGHT.

tb. 3. 3 . 9 . gr.

. 1. In 8, 4 i, 12 ,. How many grains ?
' 12

102 .

820

2461

20

49232 ins.

Ib . 3 . g .

2 . In 12, 8 , 3, How many drams? Ans. 1219dr.

3. In 49232 grains, How many pounds ? Ans.

12 . 12gr.

4 . In 73140 grains; How many pounds? Ans, 12b.83 .3z.



ARITHMÉTIC. .

CLOTH MEASÚRE.

ds. ar.. na.

- 1. In 47, 3, 2, How many nails? .
4 .

191

766 Ans.

2. In 766 nails , How many yards ? Ans. 47 yds. Sqr. 2na.

3 . In 748 ells French , How many ells English , ells Flemisha ,

yards, quarters, and nails ? Ans. 897E .E . 3qr. _ 1496E .FI.

1122ds... -4488qrs. - 17952na:

4 . In 4 pieces of cloth , each 14 yards, How many nails ?
Ans. 896na.

Dry MEASURE.

but. pk, qt. pt. .
1. In 36 , ' 2 , Ő i How many pints ? Ans. 2349 pts.

2. In 2349 pints, How many bushels ? Ans. 36bu. 2pk.6qt. 1pt. ,

Liquid MEASURE .

1 . In 6048 gills, Ilow many hogsheads ? Ans. 3hhds. ' ;

2 . In 67892 pints , How many barrels ? Ans. 269bls. 13gali

3. If a person drink 3 quarts of cider a day, How much

would thatamount to in a year ? . 9118 . 8bls . 21gal, 3qts.

4 . If a person be desirous to draw off 4bls . Of cider into bot

tles, containing pints , quarts, and two quarts , and of each an

equalnumber, How many must he have ? Ans. 144 of each sort.

TIME.

m . w . d . h . min . sec .

), 3 , 4 , 18 , 53, 29 -How many seconds ?

Ans. 1361818409 seconds. : .

. 2 ; In 1361818409 seconds, How many years.

Ans. 46y. 10m . 3w . 4d . 18h. 53m . 29sec. . .
3 . Since Christ, have elapsed 1799 years ; in which how many

bours, minutes, and seconds, allowing the year to contain - 365

days, and 6 bours i Ans. 15770034h . 946202040min . 56772122400

sec.

LONG MEASURE .. . .

1 . In 5 miles , How many barley corns ? Ano 950400b.c . . .

2 . In 570240 barley corns, How .many miles ? Ano, 3 miles. . .

& The circumference of the earth is 360 degrees, and each

. )



- RBDUCTION . "

degree 6 . 1 miles ; How many barley corns will reach round it !

Ans. 4755801600 b . C.
4 . How niany more times will the forward wheels of a coach

tarn : round, than the hind wheels, in running from Mendon to

Boston , which is 37 miles, supposing the circumference of the

hind wheels is 15 feet, and the forward wheels 14 feet ? Ans.

1351.

:

; SOLID, OR CUBIC MEASURE.

1. In 6 cordsof wood , How many solid inches ? 6x 128x1728
= 1327104 in , Ans.

2. I 3 solid feet, How many solid inches ? 3X3X3X1728

46656in . Ans.

3. How many feet in a stick oftimber 35 feet long , and 2 feet

square ? 2X2X35 = 140 feet, ins.

'Here observe, if you multiply the length , breadth , and depth ,

of any regular solid , together,it will give the contents.

If two dimensions, (either lengih , breadth , or depth ,) are ·

multiplied in feet, and the other in inches, and you divide by 12 ,

the quotient will be feet, if one is multiplied in feet, and the

other two in inches, divide by 144 , and the quotient will be fcet .

4 . How many feet in a stick of timber 30 feet long , 2 feet ,

wide, and 13 inches thick ? 30X2X13780 — 1265 feet , Ans.

5 . If 'a stick of timber be 28 feet long , 8 inches widex and 6 :

inches thick ; how many feet ? 28 X 8 X6 = 1314 -; 14459 feet,

sins.

S LAND, OR SQUARE MEASURE.

a . r . rd . .

1. In 24, 2 , 36, How many rods ?

98

40

3956 Ans.

2 . If a room be 14 feet long , and 13 feet wide, how many feet

of boards will it take to lay the floor ? 14x13 = 182 feet, Ans.

3 . If a field be 60 rods long , and 45 rods wide, How many

acres does it contain : 60X45 = 2700 - - 160 = 16 acres, 140 rods

Ans.
4 . If a house be 36 feet long , and the rafters 28 feet ; How

many shingles will it take to cover it, allowing each shingle to

be 4 inches wide, and each cowse to be laid out 5 inches ? Ans.

145151.

I
I



ARITHMETIC .

RULE OF THREE .

For its usefulness, in Arithmetic and other partsof Mathematı

icallearning , this ruleis sometimes , called the Goiden Rule. And

as the terme, of which it is composed, bear a certain proportion

to each other, it has obtained the name of the Rule of Proportion :

In this Nu'e, three terms are always given , to find a fourth .

The forurth term bears such a proportion to the third, as the

second doth to the first.

Of this Proportion there are two kinds ; one is called directs

and the other indirect, or reverse .

If the third term be greater than the first, and require the

jourth term to be greater than the second ; or, if the third be less

than the first, and require the fourth term to be less than the .'

second, the question is in Direct Proportion .

Butif the third term be greater than the first, and require the

fourth to be less than the second ; or , if the third be less than

the first, and require the fourth to be greater than the second,

the question belongs to Reverse Proportion .

To state the question , or to plane the three terms properly , is

the chief difficulty attending the Rule of Three : To remove

which , observe the following ruler

Rule I.

Place that number, that ask : th : question , for your third num .

ber ; wbiclı generally has sucli Yords as these before it, How ,

far ? What cost ? Whatwill ! Hori crany ? How much ? & c . That

number which is of the same 1). ne, on quality , of your third

number, place for your first number. That number, which is . ..

of the samename, or quality , of the fourth term , or answer

required , place for your second number, or term .

2 . Reduce the first and third numbers to the lowest denom . : :

ination , mentioned in either of the two numbers and reduce

your second number to its lowest denomination ; thatis, if they

consist of pounds, shillings and pence , & c . you must reduce

them to pence , because pence is the lowest denomination men

tionen ,

3 . In Direct Proportion , having stated your question and redu .

ced the numbers, multiply your second and third numbers to i

gether for a dividend, divide their product by the first number,

and the quotient will be the fourth number, or,answer to the
question .

Note, The quotient, or answer, and remainder, are always of

the samekind, or denomination , the second number war reduced to
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RULE OF THREE. ; '

RULE OF THREE DIRECT.

EXAMPLES

:-1. If 5 cwt, of sugar cost 201. what will 18 cwt. cost?

Ans. 1721. -

cwt. fo . .. cwt.

Stated 5 : 20 : : 18 : 1 . According to Rule 1 , I find that -

18 cwt. asks the question which

I place in the third place ; and 5

5 )360 cwt. being of the same name, I ,

place in the first ; and 201. being

6 .72 of the name of answer required ,

place in the second place ; and proceeding ; according to Rule : 3 ,

1 find the answer to be 721.

2 . If 721.buy 18cwt of sugar , What will 20 % buy ? Ans. Scwt.

6 . cwt.

§. If 12 yards of cloth cost 61. What will 36 yardscost ?
Ans. 187.

.:S yds. foyds. .

Em As 12 : 6 : : 36

4. If 12 gallops of brandy cost 41. What will134 gallons cost?
Ans. 441. 138. 4d.

gal. fo gal.
i As 12 : 4 :3134

5 . If 61. 10's. 6d. will buy 29 bushels of wheat, How many

bưshels will. 181. 158. d . buy ? Ans. 83bu. 3pks. :

6 . If 6 yards of holland cost 31.- 128 6d. What will 64 yards

and 1 quarter cost ? Ans. 381. 169. 44. 1gr.

7 . How many yards of velvet, at 138 . 4d. a yard , will 1361.

128. buy ? Ans. 204yds. 3qrs. 2 na. .

8 . At 10d. 2gr, å lb . How much sugar can you buy for 221.

118, 6d . Ans. 4cwt. 207. 1216 .

9 . How many days.work can you hire for 41. 49. at 38. 6d. per

day ! Ans. 24 days.

10 . If a man expend 1s. 6d. a day, What does it amount to

for a year } Aus. 271. 78. 6d :

11. The salary, of the President of the United States, is

7,5001. ; supposing his daily expence is 201. What has he re

Daining at the year 's end ? Ans. 2002. :

12 . What must you give for 28 acres, 34 rods of land, at 47.

106. an åcre ? Ans. 1261 19s. 11d .

13. Bought 6 pieces of calico , each piece contained 28 yards,

for which I gave 291. 158. What is that per yard ? Ans. 38.Ed.

14 . A drover buys 64 fat oxen , at 15). for an ox , the experice

of driving to market, is 61. for butchering , 10L. .of salt, 81. of

barrels and storage, 151. and lie would gain 2001. by the bar

gain : What will be the price of 24 of said oxen , after they are

killed and barreled ? Ans, 449!. 125. Och

.
.

.
.

.
'

.
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15 . If 1 dozen of eggscost 9d. What will 150 eggs cost ? "

Ans. 98. 4d.
16 . John Bankrupt owes Peter Commerce, 2961. 178. and

compounds at 78 60. in the pound , How much must Peter re

ceive for his debt ? Ans. 1111. 68. Ad . 2qr.

17 . What is the worth of three fifths of a vessel, which is

valised ai 11601. ? Ars 696 .

18. If 162 :1 gain 51. interest in a year, What will 171. . 108.

gain in the same time ? Ans. 11. 1s.

19 . A markerer gave 261 1.38 , 4d. for a load of fowls : For

turkies he gave 36. for geese 28 8d. for ducks 28. 4d. for hens

is. cd. and for par rilgen 13. d . and he had of each sort a like

number ; Irenand the numbr. Ans. 50 of each sort.

- 20. If 138 be the value of ll. of deferred stock , What is the

value of Joul. 108 ? Ans. 2346. 68. 6d :

21. If I give 18. 4d . for keeping a cow a week , Whatmust . .

I give for a year ?
Ans. 31. 98 4d.

22. If three week ' s diet cost 118. d . What will be the cost

of a years' ? Ans. 91. 15s. .

23. Avenil man has an estate of 2421. 10s. How much may

he spend a day, and lay up 60l. at the years ' end ?

Ans." 108. per day. .

24 As I was walking on the forest ground ,

Up still'in a hare, beforemy vid grey hound ;

Mydog, being light of foot,- clid fairly hun, .

Unto lier 15wds, just 21.

Now , the distance, that she started up before,

Was four score and sixteen rods, just, and no more :

Now this i'd have you untome declare,

How far he ran before he caught the hare .

Airs. 336 rods,

25. If a tax be laid on a town, of 2731. 38. 9 of which the

polls pay 361. and the inventory of all the estates in the town

amounts to 12,6501. What is it on the pound ?

Ans. 4 . U . on the pound.

26. If a tax be granted of 41 on the pound , Whatmust A .

pay, whose estate is valued at 3601. 1Cs. ? Ans. 61. 158. 21d . ;

27 . What will a barrel of rum come to at 18 8d . a quart ? . .

Ans. 101. 108.

28. What is the price of 11b . of beef, if 112lbs cost 186. 8ų .?::.

Ans. 2d .

29 . If 891 gals, of gin cost 1761. 6s. 10d . 2gr. What is the cost

of 1 gal.?

30. A merchant, failing in trade, owes 21191. 17s. 6d, he pos

sesses an interest of 13241. 18s. 5d. Iqr. How much will his cred .

itors receive on the pound ? And 12s. 6d ,

31. What is the price of llb . of butter , when 4 cwt. 1gr , 191b .

cust 181. 11s. 3d. Ans. 9d .

32: A merchant gave at the rate of68. 9d. per gal for 377 gals

Brandy ; what did the whole cost ? Ans: 1271. 46. Id.
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33. If I ton of beeswax cost 221. 86. what will.203T. 9cwt. 3qr.

3lb . cust ? Ane. 45581. 3s.

34 . What is the interest of 2364 dols. per year, at 7 per cent ?

Ans 16 dols , 48 cents ..

35. Whatis the worth of 1 qr of sugar if a merchant giver

1821. 45. 11d . for 47cwt. 3qrs. ? Ans. 198. 1d.

36 . A frigate, having 150 hands, is furnished with 18000lb . of

bread, of which each man eats 4lb . per week, How long will

the read last ? Ans. 30w .

37 . A . carpenter gives 4 .cents per foot for boards, What is

the cost of 98 feet ? Ans. 3d . 92c.

38 . What is the weight of a silver tankard , costing 101. 128.at

the rate of 58 . 4d per ounce ? . Ans. 39oz . 15pwt.

39. What sum of money will gain 351, 158. at 10 per cent. ? :

is Ans 1571. 10s.

: . 40 What is the heightof a tree, casting a shadow of 37 feet ;

and a perpendicular staff of 3 feet, casting a shadow of 2ft 7in . :

Ans. 30ft 6in . 2 bar . corn ; jl.

RULE OF THREE REVERSE.

. In the Rule of Three Direct, the product of the first and fourth

numbers is'equil in the product of ine second and third.

But in the Rule of Three Reverse, the product of the third and

fourth numbers is equal to the product ofthe first and second .

The method of stating any question , in the Rule of Three Re.

verse , is the same with that in The Rule of Three Direct.

All questions, in which less requires more, or more requires

tess, belong to this rule :
RULE .

Having prepared and stated your question , as you would in

the Rule of Three Direct, multiply the first anil second terms to

gether, divide the product by the third , and the quotient will be

the answer, of the samename, or denomination , with the second

term .

.

EXAMPLES.

1. If 40men do a piece of work in 50 days, In how many days ,

can 80 mep do the same?
m . da : Mg.

. Stated , if 40 : 50 : : 80
40

80 )2000(25 days, the Answers

160

400

400
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In this question the second term is days ; and of course the

fourth term , or quotient, or answer, is days.
It is also evident that more requires less. For 80 are more than i

40 ; and it is plain , that 80 men can do the work in a less time

than 40 men .' And consequently , this truth .is evident, that, in . .

the Rule of Three Reverse, the fourth term , or answer, bears the

same proportion to the second, as the third does to the firste Or

as 50 is twice as great as 25, so 80 is twice as great as 40.

2 . If 4 men plane 250 boards, in 6 days, How many men will .

pline them in 2 days ?
Ans. 12.

3. If 4 men can make 80 rods of wall in 20 days, How many

men can makethe samenumber, in 10 days : Ane, 8 .

4 . If a board be 9 inches in width , How much in .length will

make a square foot ?
5. How many yards of paper, 3 quarters wide, will! paper a

room that is 24 yards round, and 4 yards high ? Ans. 128 yards. .

6 . If a traveller go 160 miles in 7 days, when the day is 1ố .

hours long , In how many days willhe go the same, when the day :

is 12 hours long ?

Ans. I days, 8 hours.

7. How many yards of shalloon , 3 quarters wide, will line. 9 i

yards of cloth 8 quarters wide ?
Ans. 24 yards,

8 . If 1001. gain 51. interest in 12 months, What principal:will

gain the same interest in 5 months ?
. ans. 2401

9 . If A . lends B . 66 dollars for a year ; to balance this loan , How

much ought B . to lend A . for 7 calender months.? Ans. 1131 döle.

10 . A regimentof soldiers , consisting of 1000 men, are to have -

new coats, and each coat is to contain 2 yards and I quarter of : .

cloth that is 5 quarters wide ; How much shalloon , that is 3

quarters wide, will line them ?
Ans. 3750 yards.

11. What number of dollars will gain , in lm , the sum , that

127 dols. will gain in a year, at 6 per cent ? Ans. 1524 .

12. If 16 boarders drink á barrel of strong beer in 24 days, how

long will it last if 8 more boarders be added ? Ans. 16 day .. .

13. If 200 carpenters can finish a building in 24 days, how ma

ny are sufficient to finish the same, in 6 days ? . Ans. 800.

14. A garrison , containing 800 soldiers, has provision for 60

days only , how many must be sent off, that the provision may

last 100 days ?

Ans, 320.

15 . If A . lend B . 200 dollars for 360 days, how long ought B .

to lend A , 2000 dollars, to compensate the kindness ?
Ans. 36 days.

16 . Required the length of a board 1 foot wide, to make 3 feet

$quare.

Ans. 144 . :

17 . If the carriage of 300wt, 450 miles, cost 4l. 48.-how far

may 1800 be carried for the same money ? Ans. 75 miler.

i
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FEDERAL MONEY :

- FEDERAL MONEY AND DECIMAL FRACTIONS.

FEDERAL MONEY is, simply , Decimal Arithmetic . It is ad .

ded , subtracted ,multiplied and divided in the samemanner ; and

proceeds, like decimals, in a tenfold proportion, as may be ob . .

served in the following Tables :

... TABLE OF Decimal FRACTIONS:

a Thousands.

A Hundreds

to Tens.

Units .

Tenth parts.

wo Hundredih parts .

Thousandth parts.

er X Thousandih parts .

ac Thousandth parts .

S .

TABLE or FEDERAL MONEY.

w Thousands of dollars.

A Hundreds of dollars.

Tens of dollars . "

w Dollars.

de Dimes, or tenths of a dollar. '

m Cents, or hundredibs of a dollar.

A Mills , or thousandths of a dollar.

u Tenth parts of a mill.

Hundredth parts of a mill.

-

In both these tables , itmay be observed, that the numbars in

crease to the left band of the comma, or separatrix, and decrease

to the right hand , in a ten -fold proportion : that is , the figure at

the left hand of the comma is ten times greater than the figure at

the right hand of the comma ; and the second figure at the right

hand is ten times less than the first : and so of the rest.

Those figures at the right hand of the comma, are called deci.

mals, or parts of a dollar ; those at the left hand are called whole

numbers, or dollars ; when there are figures on both sides of the

comma, they are called mixed numbers, or dollars and cents. ;

A Decimal Fraction is an unit, supposed to be divided into ten

equal parts , and each of those parts into ten other equal parts ;

and so on , by decimal division , without end.

In Decimal Fractions the denominator is not expressed , but it

is understood , which is always an unit, with asmany eyphers an .

nexed as there are places of decimals ; as, , 5 ,25 ,006 wbich are

read five tenths, (that is, five tenths of an unit, or dollar,

which is five dimes :) 2 twenty-five hundredths, (of a dollars

or 25 cents ;) o six thousandthe, ( of a dollar, or six mills.)

100

N
U
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A dollar is the Unit Money ; dimes, cents, and mills, are valu

ed according to their place from the place of the dollar, One

dime is the one tenth part of a dollar , one cent is the one tenth

part of a dime, and one mill is the one tenth part of a cent.

These several denominations, being placed in one line, with

out any comma, or separatrix , between them , thus, 46378 , may

be read as whole numbers, and called so many mills ; that is , 46

thousand, 3 hundred and 78 mills. If you separate them by com . ;

mas, thus, 463,7 , 8 , they must be read , 46 dollars, 3 dimes,

cents, and 8 mills , which have the samevalue as the above num

ber of mills.

Such is the nature of Federal Money, that you may read it dif

ferently , and yet retain the same value ; accordingly as you may

separate it differently by commas. Thus you may call 53 .96 , 53

dollars and 96 cents . If you point the same tbus, 5, 3 ,9 ,6 , you

must call them 5 eagles, 3 dollars, 9 dimes and 6 cents , which

have the same value as the above .

In the following work , the comina will be used only to sepa.

rate the dollars from the cents and mills, which is the custom

ary way for keeping book accounts, and is the least liable to

error .

A cypher at ike right hand of a figure , after the comma,

alters not the valueofthe figure immediately preceding it ; thus,

54,70 are 54 or fifty -four dollars and 70 cents . But a cy

pher at the left hand of decimals, or cents, diminishes the vala

ue of the figure ; thus, 54 ,07 are only fifty- four dollars and se .

ven cents. Of which the reason is plain , as the cypher re

moves the 7 one place of tens farther from the units or dollars.

ADDITION OF FEDERAL MONEY AND DE

CIMALS.

Note. 10 mills ( m . ) make one cent,
10 cents one dime,

10 dimes one dollar, 8 D .ord.

10 dollars one eagle ,

Rule 1. :

Whether your numbers be mixed , or only decimals , place

them according to their value ; that is , place units under units ;

in wholenumbers, and tenths under tenths, in decimals.

2. Ad the whole together, as in simple addition , and point

off so many places for decimals, as are equal to the greatest

number of places in any one line of the sum . :
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:

EXAMPLES.

1. Add -46d. 26c. 4mn . + 30d. 06c: 7m . 4:44. 09c. + 120d:

70c. 3m . * 20c. 4m . into one sum . ; .

d . c. m !

46 , 264

30, 067 *

4 ,09

120,703

, 204

d . C . m .

78,284

987 ,06

40,705

7 , 123

876 , 95

106 ,703

201,328 the sum ,

d. c . m . .

416 ,064

23,507 . . .

784, 37

127 ,406 .

346 ,75

å . c . m .

78, 283

7 ,034

84:706

7 , 26

50 ,84

67, 909• 56 ,98

Sum 2096 ,825

5 . What is the sum of 70d. 70c, + 6d. 06c. 5m . 4- 48d. 86c.

+ 74c. 5m . + 73d. 63c. 3 . Ans. 200 doll.

SUBTRACTION OF FEDERAL MONEY AND,
DECIMALS.

RULE.

Place units under units , and tenths under tenths, and pro.

ceed as in Simple Subtraction . Separate the decimals from the

whole numbers, by a comma, as in Addition ,

EXAMPLES.

d . 6 . m . d . c . m .

Borrowed 745 ,283 896 ,84

Paid 403 ,095 98,985 )
.

Due 342,188

3. Borrowed 170d.06c. paid 98d. 206.4m . Whatremains due ?
' d . c . m .

: 170 ,06

98,204

Due 71,856
• If the number of cento be under 10, you must always and

cypher, to the left hand , in the place of tenths, or timer,
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4 . Borrowed 800d. 56c. paid at one time 76d. 446, at another

time 186d. 28c. 5mm at another time, 408d. 06 . 5m . What is now

due !

d . c . m . .

Borrowed 800 ,56

76 ,44

186 ,285

408,065

Paid in all 670,79

Due 129,77 Answer.

5 . Borrowed 560d. 28c. paid at one time 48d. 54c. 5m . at,

another time 150d. 84c. at another time 128d. 746. 5m Whatre

mains due ! Ans. 232d. 15c.

MULTIPLICATION OF FEDERAL MONEY

AND DECIMALS.

RULE 1.

Place the numbers according to their value, and multiply

them as whole numbers.

2 . Separate asmany figures, to the righthand for decimals, in

your product, as there are decimals in the multiplier and multi

plicand counted together.

3. If decimal places be wanting , annex cyphers to the left

land to supply the deficiency.

EXAMPLES.

Multiply 7 ,643 , 00367 . . . . .

by ,007 ,073

: : 2063501 1101

2569

. ,00026791

Note. When any number is multiplied by a fraction , the pro

duciis always less than tbe multiplicand, in the sameproportion .

at the multiplying fraction is less than 1 , or an unit. That is, ..

dollars, or units, multiplied by dollars, produce dollars ; dol. ..

Lars-multiplied by dimes, or tenths, producerdimes , or tenths ;

and dimes, or tenths, multiplied by times produce cents or.

·hundredths ; dimes, multiplied by oents , or hundredths, produce

mills, or thousandths; cents multiplied by cents , produce tenths

of wills, of ten thousandths, Sign
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The same is observable in pounds;'shillings and pence : Slil

lings,multiplied by pence , produce twentieths of a penny, & c .

d . m . . d . 6 . m .

43,20 4 , 36 , 008

28 , , ,08 . ,007

C .

,55

.. 28

34560

8640

3488

872

,000056

1209,60 1 ,2208

d . c . 9 ,

64, 345

28,604

d . C .

52,94

43,62

Prod . 1840,524380 2309,2428 Prod .

d . c . m .

76 ,435

6 ,073

d . č. m .

84 ,067

,784

What will 36 bushels of corn come.to at, 56c. per busbel?

Ans. $ 20 166.

What will 3 dozen oflemonscometo at, 03c . 5m .per lemon ?

Ane: $ 1 26c.

What will 40lbs. flax come to at 12c. 5m . per lb. ? "
Ans, 5 dollars.

What will 12 days labor amount to at ,66c. 4m . per day ?
Ans. $ 7 96c. 8m .

What is the amountof 327 bushels of wheat, at $ 1 240. 577.

per bushell

What is the amount of 167 yds, calico , at 46. 6m , per vd . ?

What is the price of a chaise 275 miles, at 5€. 7m . per mile ?

A merchant bought 50 pieces of calico , each piece containing

( 36 yds. at 30c. 7m . per yd . What did the whole cost ?

A schoolmaster indented to instruct 40 pupils , divided into

4 classes, for six lunar months, on the following terms: 1 class

at 3c . 5m . per day ; 2 class at 2c . 7m . per day ; 3 class at 1€.

2m . per day ; 4 class at 7 mills per clay : Each class containing

10 scholars , and each scholar paying, per week , the sum above

stated ; What are the weekly , the monthly , and semiannuales .

penses of each pupil, and the whole wages of the master ?

A shoemaker sold 36 dozen of shoes, at $ 1 45c. for each

pair ; What sum did he receive for the whole . . .
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DIVISION OF FEDERAL MONEY AND DE

CIMALS.

RULE 1 . -

If there be'moro decimals in the divisor than there are in the

dividend , annex cyphers to the dividend tomake it equal to the

divisor.

2 . The decimal places of the divisor and quotient, counted

together, must always be equal to those in the dividend ; and

if the number of places of decimals in the divisor and dividend

be equal, the quotient will be whole numbers.

3 . If decimal places be wanting in the quotient, they must be

supplied by annexing cyphers to the lefthand . .

Note. if the dividend be greater than the divisor, the quo

tient will be greater than the dividend : but when the dividend

is less than the divisor, then the quotient will be less than the

dividend , and in the same proportion as an unit is greater or

less than the dividing fraction . ; i

. . ' EXAMPLES,

72), 196416 (,002728
144

524

504

201

144

576

576

In this example, there being no decimals in the divisor, I

annexed two cyphers to the quotient, to make it equal to the

dividend .

2 . It is required to divide 45, by ,5365.

95365 )45,0000 (83,8769
di c . . . de c. m . de copron

4 )624,83 6 378,674 93796,869

.. . 156,207" : 13, 112 , 88,541

C . d. c. d . c.meii

i 946 )82,26( 178 ,826 .. .

• Byannexing a cypher.fo.the3remaining,yož get7 mile. The
other is of noaccouTui
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d . c , d c . 2 . c . m .

5 ,44 ) 86 ,00 (15,080

46,72 )786,74( 16 ,839

36,5 ), 0076345( 2094

; 684 ),76432( 11177

d . d . c. m .. d . com ,

41,9742,651 18 , 113

42, 5 ) 5, 29125(, 1245

29,)153,598 (52967

,0125),7500(604

| If 781b .of fax cost $ 10 53e. What is that per lb . ?

Ans. ,13€. 519.

If Ihave $ 16 50c. for 30 days labor, What is that per day ?
: : Ans. ,55€.

If 36 yards of cloth cost 886 486. What is that per yard ?
Ans. $ 2 406 . 2m .

If 84 bushels of corn cost $ 46 62c. What is thatper bushel ?
:: Ans. ,55c. 5m .

If-20 hundred of hay cost 818 10c. What is that per hun

dred ? : . Ans. ,90c. 5m .

If 32 gallons of rum cost 837 28c. 4m : What is that per galo ,
lon ? Ars, $ , 1 16c. 5m .

If 205 yds: of calico cost $ 107 62c . 5m . What was the price

of 1 yd . ? Ans: 52c. 5m

It 125 bushels of wheat cost $ 95 , What did the purchaser
give perbushel ? Ans. 76c.

If:493 yds. of tape cost $ 4 43c. 7m ..What was given per

yd . ? Ans. Im .

By operating carefully the following sums, the learner will

perfect himself in all the various cases of decimal division .

,803 by ,22. Ans. 3 ,65 :-,803 by 2, 2. Ans. ,365. • ,803 by

22. Ans. ,0365. 480 , 3 by ,22. Ans. 365.- 80 , 3 by 2 , 2 . dns . 36 , 5 .

; 803 by 22. · Ans. 3 ,65- -- 222 by , 365. Ans. 608, 21. - 222 by

3 ,65. Ans. 60,821. - 222 by 365. Ans. ;60821:

, N . B . In dividing by 10 , 100 , 1000, 10000, & c . the learner

kas nothing to do, butto remove the comma, or separatrix, as '

many figures to the left band, as there are cyphers in the di.

Yisor .

EXAMPLES.

109462,3(46, 239 100 )7342,6 (73,426

1000 )96742,67( 96 ,74267 1 0000)42367,4 (4 ,23674

+ The questions with this mark are ta exercise the learner, the gue .

tient being unpainted

.
.

1
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REDUCTION OF FEDERAL MONEY A

DECIMALS.

CASE 1.

To re:luce a Vulgar Fraction to a decimalof equal value.

Note. A fraction is called vulgar ordecimal, according to the
division of an unit .

A Vulgar Praction is represented by two numbers, one above

the other, with a line drawn between them , thus, The up

per figure is called the Numerator , and the lower figure the De.

nominator , as, * , , which signfy three fourths, five eights , that

is, ofan unit .

The denominntor shewsthe number of parts an unit is divided

into ; thus, å signifies tbat an unit is divided into four parts,and

the numerator, 3 , shewsdatthree ofthose parts are signified by .

Uie fraction .

:.

RULE 1.

Doth terms are to be esteemed whole numbers. Annex cý .

phers to the upper term , or numerator, and divide it by the lojy .

er term , or denominator,

2 . Point of as many places for decimals, in your quotient, as

you annex cyphers to the numerator, and if the decimal place's,

in the quotient, be not so many as in the dividend, annex cy

phers, to the lefthand of the quotient, to make them equal.

EXAMPLÉS.

of a dollar to decimals, or into cents. Ans.1. Reduee

.
4 ) 1, 006, 25

20 .

20

2 Reduce of a dollar to decimals, or to cents, Ans. , 500.

; 2 ) 1,005

10

In this example the decimal ,5,occupies the place of tenths, or dimes,
waich makes it ,50 cents.

? 3 . Reduce & of a dollar to decimals, or to cents. Ans. ,75C.

4 . Reduce of a dollar to decimals, or to cents. Ans. , 12c. 5me

5 . Reduce of a dollar to decimals, or to cents. .

Ans, 306c.28 m .

6 . Reduced to decimals. Ans.,0375.

7. Reduce to decimals. Ans. ,14028,
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CASE W. .

To reduce the different currencies, of the several states, in

pounds, shillings and pence, to Federal Money .

1. To reduce New England, Virginia , and Kentucky currency to

Federal Money.

RULE 1.

Add.a cypher to the pounds, and divide byhalf the number of

shillings in the dollar and the quotient will be dollars.

Rule 2.

To the whole sum of the pence, contained in the sbillings and

pence, add two cyphers, and divide by the number of pence con

'tained in the dollar, and the quotient will be cents.

Note 1. Farthings are so inconsiderable as not to deserve any
notice.

Note 2, If the shillings and pence remain one, two, or three

dollars , you may add them to the dollars already found , and then

reduce the remaining shillings and pence into cents , according

to the second rule .

Note 3 . A dollar, in New -England , Virginia and Kentucky,

is 6 shilings. . .

EXAMPLES.

• 1. Reduce 481. 138. 6d. to FederalMoney,

Half shillings = 3 )480 :

160 = dolls. 138. 60. = 162 pence,

2, 25 ,

Ans. $ . 162,25

C . C .

- 72716200 (225 – 2 ,25

144

. 180

144 .

360 .

360

T
P
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2. Reduce 2461. 178. 9d. to FederalMoney.

Half shillings55; 2460

820 = dol. 178. 9d. = ? dol. 69d.

2 ,978

Ans.

:

$ .822,958

dal. = 72 )6900 ( 954.

648

420

360

..m
i
d
d
e
l
e
n

After having obtained 72:600 (8 .

the 97 cents , I found 60 5 76

remained ; to which I ad . -

ded a cypher, and divi. . parts of a mil .

ded by 27, which produced 8 milis, with a remainder of 24 . ,

3 . Reduce 8N 143. 8d. to Federal Money.

Half shillings = 3 )820 .

273 % of a dollar remains = 28. . :.

which Idake and add to the 145. 82 . = 168 8d. = 2 dol. 56d.

. d . c. m . dol. - 72) 5600 (77c.

273 , “ " ** 504

.
.
.
.

56d.

2 ,777

560

Aus. $ .275,77756 = 2gr. 1 504

72 )56007m .

504

The parts of a mill. .. .

Pounds and shillings, in this currency , may be more readily
brought into dollars and cents, as follows:

RULE.

Annex the figure, that represents half the even number of

shilings, to the right hand of the pounds ; or , if there be only

one shilling , add a cypher ; and if the number of shilings be

odd , place 5 as a decimal, for the odd shilling ; divide by 3, the

quotient will be the answer. . .

Reduce 71. 188. to Federal Money.

3 ) 79

dne. $ . 26,3334.

By adding cyphers to theremainders, produces the cents and
mille
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Reduce 221. 18. to Federal.Monej.

. : 3 )220,5

• dns $ : 73,50 . :

Reduce 171: 138. to FederalMoney . .

3) 176 , 5

Ans. $ . 58.833 . . .

2. To reduce New -York and Narth-Carolina currency to Federal

foney . i

note. In this currency 88 . make a dollar.

RULE .

Proceed according to the foregoing rules, with observing,

that 88. - a dol, and 964a sol.

1. Reduce 641. 8s. 10d . to Federal Money:

Half shilling: + 4 )640
83. 100.- 1 dol.a10d.

160

1,104 dol.= 96d.)1000( 106.
96

Ans. $ 161,104

96 ) 400(4m .

384

the pts. M .

2 . Reduce 741: 39. 4d, to Federal Money. . .
Half Shill.- 4 )740

38. 4d = 40d.

0 ;416 doh96 )4000 (41 = centi

384

Ans. % . 185,416

160 .

185

1640 (6

576 :

mille.

partrefamill.

3 . To reduce Pennsylvania , New Jersey , Delaware, and .Mango :

land currency to Federal Money.

U
Y
U
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. : RULE. . . . . .

Multiply the pounds by 8 , and divide the product by 3 ; the

quotient will be the dollars. For the shillings and pence, you

must proceed as before.

Note. A dollar in the currency of these States, is 78. 68. 5
30d.

1. Beduce 241. 188.44. 1o FederalMoney. -

18s. 4d. - 2 = 40d.

X8 $ = 90) 4000 (44 centa

360

: : 33192

24.

960 .

)400 (4 = millsi .

.

360

parts of a mille

2 . Reduce 477.6s.4d. to Federal Money.

X8

* 3 )376 68. 4d. = 76

125, 333

1844 $ . = 9037600684içecents.
720

Ans. $ . 126,137
400

360

- - C . m .

)400(4 = mille.

360

40 pts. of a mill.

4 . To reduce Federal Money to Nexu-England , Virginia, Nemo
York , Esc. currency .

porni :
RULE 1.

Multiply the dollars;-by half the number of shillings in a dol

lar, and double the right hand figure for shillngs, the rest are

pounds. .

* Rule 2 .

Multiply the cents, by the number of pence, in a dollar, and di

vide by 100; the quotient will be pence.

.

When the divisor is greater than the number of pence, in the diva

idend, with one cipher added, you must place a cypher in the place of : .

tenths, or dimes , in the quotient.
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. 3. Reduce $.162 256.to New -England currency . . .

. . . X3

4836 = 12, doựbled. 25
72- pence in a dolo.

1 ,6

"

50

c. Ans. 481. 135. 60. " 175

1900) 18 ( 00 = ls. 6d .

2 . Reduce $ .646 74c. to New -England currency.
. Ans. 1941. 08. 5d. 10. ;

3. Redace $ .161 10c. to New - York , & c. currency .
4 . ,

641458, doubled. $ .= 96
10

1900 ) 9 (60 = 914

The remainder being equal to thedivisor, produces the id .
Ano. 641, 8s. 9 d .

5. Toreduce Federal Money to Pennsylvania, & c. currency .

RULE .

Multiply the dollar by 3 , and divide the productby 8 ; the quo.

tient will be poundsi Then multiply the cents, by the number of

pence, in a dollar , and divide that product by 100 ; it will give the

answer in pence. ..

1. Reduce $8 .476 206. to Pennsylvania currency.

13

8 )1428 90 = pence in a dol.
20 :

1784 - 108
· 1)00018 (00 = 1s. 6d.

I. d. di The 4 eights, reduced to their
. 178 100 lowest term , make , that is, one

. 1 6 . half of 208. 10 pr, the 4 mula

S i riplied by 20, the shillings in de

Ans. 6 .178 11 6 pound , and divided by 8 , will

give the shillings.

2. Reduce 874 28c. to Pennsylvania currency.

90 pence in a dollar
28. kecem a collar

8 ) 222

27 158. .
21

Ano.6.27 177

V
L
L
A

720

180

1900 ) 25 ( 20 = 26. 12
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3. What number of dollars is equivalent to 1500 Metyland .

currency ? Ama. 4000 .

4 . What is the sum of 8461. 136. 10d. Delaware currency ,

in Georgia currency ? Ans. 326, 16 , 7, 13

5 . Reduce 1556 , 13, 99 New Hampshire currenog to Penn .

sylvania currency . Ins. 1945, 17 , 3.

6 . Reduce 9000l. New .Jersey currency to New - York currency .

.. Ans. 9000 . ..

7 . Whatnumber of dollars is contained in 80071. North Caro

lina currency ? Ans. 21:12 ,50. ..

& Reduce 8451. 108. New -York money into Federal currency.

: : Ane: 2113,75. .

9 . In New -England currency, what is the amount of647, 19, B .

New - York money ? Ant. 410, 15, 1, 1. ,

10 . Reduce 1903, 16, 3 New -York money, into Virginia money. . .

ins. 1427 , 17 , 2 , 1.

11. What is the sum of 5913, 8 , 9 ; 3 Maryland currency in
New York money ? . 0918 . 6307 , 18 , 5.

12. Reduce 643, 15, 7 New York ourrency into New Jersey

currency: Ans. 603, 10, 10 , 32

. Case 8.

To reduce numbers of differont dertominatione to decimals.

RULE 1

Flage the number, you are to reduce, for a numeratop , and the

integer, you are required to reduce your number to the deciñal

of, for a denominator.

2 . Reduce the numerator and denominator to the lowest term

mentioned in your numerator ; add cyphers to the aumerator, and

divida it bythe denominator, and it will give thedecimal required:

1. Reduce 9 pence to the decimal of a pound.

11. = 240 pence. Therefore, 9 perce = .

240) 9,000,03755 Answer:

720

:
:

:

· 1800

1880

.

In this example I added 4 cyphers to

the numerator, coirsequently my quotient

must consist of 4 places, seable te ,

rule 2d, under case 1.1200

1200 .

:

2 . Reduce 6 pence to the decimal of a pound !

240)6,000,025 Answers
480

.:: 1200

4200
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% Reduce 3 pence to the decimal of a shilling ,

3 percent of a shill. ; 12) 3,000,25 Anower.

in

pound .

60

- 4. Reduce 1 shilling to the decimalof a pound .

1 shill. a pound. :-*. . . 2091,000,05 Answer :

: . : . - ' i . . . . . 100 ;

5. Reduce. 2 , 3, 4 , 5 and 6 shillings to the decimal of * *

Shillings: 2 3 4 5 . 6 - 7 .

sisters ,1 ,15 , 2 ,25 ,37

6. Keduce 166: 8u . 39. to the decimabøf a pound.

"
i : Ane: 7864 .. .

. : Kansa 20.07559

: : : . .:: : . .. .. .. . . 16860gr
: :

7. Reduce 8oz: 12pwd. Gigit to the deciuilioti poimitt- Trogli
Ans. ,7177.

. 80% 12pwt. Sgr.= $ 134gr.

. 11. Troy = $760gyu !

Si Reduce 3qrs. 121b. 8oz. 6dr. to the decimal of a cwt.
Anë. 8618.

9. Reduce 3qrs. 2na to the decimalof a yerd . Ans. ,875.

Different denominations may be reduced to decimals by the

following rulesa

RULE }:

Set the numbers ander each other, för dividends,having the

lowest denomination at the top :

2. At the left band , opposite to each dividend , set thatnum
ber that will bring it to the next superior denomination in

3. Begin with the uppermost dividend , dupposing cypliers to

be annexed to it ; and divideity setting the quoțient, as decimal

parts; at the right hand of the dividend next below it, and so

proceed with each dividend, and the last quotient will be the
decimals required ..

ÉXÀMPLES:

1. Reduce 188. 6d. 3gk.to the decimal of a pound

12 6 ,75

20 | 18 , 5625 . .
L . . . . , :

: : ,928125 Answer .

1 3 , . .
.
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2 . Reduce Acwe. 2grå, to the decimal of a tönk ": "

42, : . '

204 ,5 : .

, 295 Anower.

3. Reduce 1 pint to the decimal of a gallon. Ans. ,125.

.
.

?

m . ' " ' LASE . i ' , .. . . .

To find the proper quantity, or value of a decimal in the known parta " ?
: : : : : : of an integer .

RULE 1.

Multiply the given decimalby the number of parts in the next

inferior denomination, cut off as many figures to the right bandi

as there are places in the decimal given . "

2 . The remaining figures, at the right band , multiply by the

next inferior denomination , cut off as before, and so : proceed till

you have reduced it to its lowest denomiaation, and the figures ,at

Che left hand , will be the answer required. :
: :

; . EXAMPLES: : . . : : : ,

1 : What is the proper quantity of ,5396 of a pound
5396

X 20 = shillings in a poundi .

10,7920

x 12 pence in a shilling.

9, 5040

· X : 4 = farthings in a penny. . :
20160

Ans. 108. 93. 2gr. .

2 . What is the proper quantity of, 56 of a pornd'!: . .. . .

Ans. 1182d1q .
8.What is the proper quantity of;786.ofa shilling

3 . Politi c s And 9d. Pigeria

12 = nence in :4 shilling.

ti: 9 ,482 . .. , Line

S 4 = farthings in a penny.

- 1.728
.

4. What is the proper quantity of,861 ofa wt. ?

6. Whatisthe proper guaply:of 4896 of a lb. Troy?
Ansa3qrs. 121b. 6oz. 14dst .

Aas. 592 .17pwt. 12gF

.
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6 . Whatis the proper quantity of ,78 ofan acre of land ?
. Ans. 3r. 48. 217ft. 1 *5in 16 : c .

7 . What is the proper quantity of ,45 of a day ? Ans. 10h. 48m .

8 . What is the proper quantity of ,61 of a ton ofwine ?

: : Ano: 2hhds. 27gal. 2qt: 1. 1 pt.

9. What is the proper quantity of, 3 of a year ?

. . : : Ans: 109days. 12hrs,

- CASE Š . "

TO REDUCE FEDERAL MONEY. .

Speaking properly, this is not reduction , either by multiplication

or division ; for it is performed either by removing or adding the

commas, as the casemay require.

* RULE 1.

Toreduce dollars to cenis .- - Remove the comma, and add two cy .

phets, to the dollars, and the product will be cents,

. . .Reduce 78 dol. to cents. .. . . . Ans.. 7800 'cenia.

2 To reduce dollars to mills. - Remove the comma, and add three

. cyphers to the dollars.

Reduce 64 dol, to mills . Ans. 64000 mills. ".

" . 3 . To reduce dollars and cents to mills. Remove the comma, and

add one cypher to the cents.

Reduce 8 .98 24c. to mills. * ** Ans. 98240 mills .

4 To bring milla into dollar8. - Separate three figures to the

right hand , by a comma, the left hand figures willbe dullars, and

those at the right hand ; gents and mills. .

In 68973 mills , How many dollars , cents and mills ?

. . . ... Ans. $ .68 97c. 3m . .

5 . To bring cento into dollars.- Separate two figures, to the right
band, by a comma.

In 7896 cents, How many dollars and cents ? Áno. 8 .78 96c. ;

RULE OF THREE DIRECT, IN FEDERAI

MONEY AND DECIMALS. is

RULD. .

Reduce your fractions to decimals, according to the foregoing

rules ; state your question as in the Rule off - Three Direct in whole

numbers. Multiply the second and third termstogether; divide

that productby the first term , and the quotientwill be the answer.

EXAMPLES.

. : 1. If 6lbs. of buiter cost, 966. What will 56lbs. cost at the name

Fate ? Ans. 88 ,96
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Ib . 6. 16 .

16 : ,96 : : 56

56

576

480

6 ) 53,76

8,96

.

2.-If 966. buy blb .of butter, What will 88 966. buy at that

fate ? Ans. 561b .

3. If $ 3 366. buy 4 bushels of corn , What will se 24c bay ?

sne. 36 biheist :

4. If 14 yards of cloth cost $ 56 Whatwill 28 yards cost at the
same rate ? . Ans. $ 112 .

If 20 yards of cloth .cost $ 44 566. How much will 40 yards :
conti . Anx: 889 12c. '

if 1,5 yards of cloth cost $ 3 846. What will 6 yards

cost ? :. Ans. $62 979:- oma .

7. If®, 240. 548 buy dilemons, How manycan Ihave for 815 ?
willes: 489 , 7 : den .

8 . If 84c. buy 2 bushels of potatoes, How 'imary baskets will

5 .12 buy ? Art: 28,57.buskelt.

9. Whatis the price of a pint of wine, at $ 1 756. a gallon ?
Art : 214 8th ,

10 Thie weekly pay of a journeyman , at ,576. a weet , is

prostponed ' for 3 years, 9 months and 10 days, W .bæt is bis due ?

Ans: 8 :110 49€. Bitte

11. What is the cost of 170wt. Sqr . 14ib.adicakb: ? :
Ane S :200 20k.

12. At ,$ 500 a day, How many days work can you hire for

S . 18 ? · Auto 32, 7 days

13. A . owes B . $ .1753 580 but Bi compounds with him for

, 656, on the dollar, pat must B . receive for his debt ini

at 8 .1139 82c.73 : ? ..

14 .. If. 1:37cit. of suger be worth $ : 15 436. Whát is . 1961b .

worth at that rate ? : : Ans. ,16c.Oni

15 . If my income, yearly, be $ 730 How much may 1 ex.

pend daily , and have % 91 25c. left at the years end ? :

P iener $ 175c. .

16. A merchantshint for the West Indies 39900 ferit ofboards,

E B 20c per thousand ; 300 quintals of fish , ai62 60c. por:

quintal , 15000 of shingles, at 6 :2 300, per thousand 34000

of hoops, at 6 . 1 60c. per thousand ; and 1000 dollars : and in

return , he had 3000 gallons of ret , at 56c. per gallon 2000

gallons of molasses, at 20c. per gallon : 1000lb . of coffee , at

180 per Ib . and 18cmpt. of sugar, at SA, 550 per cwt ; and

his charges on the poyage were $ 153 8UC. ; . Did he gain oi lost ,

by the voyage, and how much ? . .

Ano, he neither gained por lost

-
-
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- 17 . What is the value of 6 .gross of buttons, at , 126 . Sme, per .
dozen ? Ane. 9 doll.

* 18 . If & taxi of $ 574 24€ be laid on a town , of which the

polls pay 100 dollars, and the valuation of all the estates in the

town amounts to $ 18240, What will itbe on the dollar ?

Ans. 2020. 6m :

19: If a tax be laid on a town , which amounts to ,026 ,6m .

on a dollar, What must A . pay, whose real and personal estate

is valued at $ 450 2861 a Ana $ 11 70€. 7m . ii

20 . A merchant bought 6 pieces of calico, each piece con . .

taining 28 yards, for which he gave $ 100 806. and he would

sell it so as to gain 20d.per cent. How must he sell it per yard ?

Ans. 72c.

21. What does the insurance of $ 2650 60c. amount to; at

54 508. per cent ? Ane. $ 119 27 c . 7m :

22 . If 30 pence and 40 groats buy 50 pinis of wine , Wbåt18

'' the cost of 60 quarts , in Columbia 's Federal coin ?

2 . Ans. 86 336. Sm .

23. The salary of the President of the United States is 25000

dollars a year ; Wbat is his pay for a solar month , a week, a .

day, an hour, and a minule ?

Answers Answere.

d . c. mm de m ..

* 2082, 3339month. 2, 85 34 an hour.

480, 769 week @ , 04 7- a minute .

68, 49' 3. a day.

.

.

.

INTEREST

INTEREST is both Simple and Compound

SIMPLE Interest' is a certain sum agreed on between the

Jender and borrower; to be paid for every 1001. or dollars,

which is called the rate per cent. for a year . -

Principal,is any sum of money, lent, for which interest is to

be reccived .

The principal and intorch, added together, is called the
amount.

Note. Simple Interest is applied to Commission , Insurance ,

Brokerage , Duties, & c . or any thing else estimated at a certain

Jate per.conte

CASE t. .

To estimate interest for pounds, shillings and pence.

: Ruls 1. :

Multiply the principal by therate, cutoff the two right liand
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figures of the pounds ; multiply the two figures at the right

hand by 20 , and add the shillings of the principal, cutoff the

'two right hand figures, and so proceed till you have reduced it

to its lowest denomination ; and the figures at the left hand

willbe the interest sought, for one year.

2 . When the rate per cent. is 6 , multiply the principalby

half the number of months, cutting off and multiplying as be .

fore directed , it will give the interest for the given time: 2

" To estimate the intcrest for days, work by tho aliquot parts

of a month , or by the Rule of Three Direct. :

ExÅMPLES.

1. What is the interest of 330%. 148. 781.. 3gr. for one year, as
61. per cent ?

ho &

330 14

19) 84 10

. 20

16 )87
12

10)54

Ano, 192. 168. 10d. gr.

2 )18

.
.

2 . What is the interest of 251. 128. 6d . for 10 months, at 6l.

per cent ? Ans, 1 , 5, 7 , 2 .

3 Wiat is the interest of 136). 148. 8 d . for 11 months, at

61. per cent Ans. 7 , 10 , 4 ; 3 .

4 . What is the interest of 701. 168. 8d. for 7 months and 10

days, át 62 per cent ? Ane 2 , 11 , 11, 1. ::

5. What is the interest of 1381. 128. 8d. for 18 montbs, at

51. per cent ? Ans. 10 , 7 , 11, 1 . a

6 . What is the interest of 84 . 123. 9d. for 17 months, at 61.

per cent ?
Ans. 71. 3 . 103 d . n .

7. What is the interest of 1281. 138. 6d from Jan . 10, 1797,

to July 20, 1799, at 61: per cent ? . : : Ans. 191. 108. 31d.

8 . What is ibe interest of 2301. 148. 7d , from the 9th ofMay ..

1797, to the 4th of April, 1799, at 61. per cent ? Ang. 261. 88. -

:

-
.

.
.
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- CASE %.

To estimate the Interestof FEDERAL MONEY.

RULE. ;

When the rate per cent. is 6d. multiply the principalby balf

the even number of months, and a sixth part of the remaining
days, placing the sixth part of the days as decimals ; cut off

the two right hand figures of the dollars , or integers , and the

left hand figures will be dollars, and the right hand figures ,

parts of a dollar ; the interest required . : )

Note. If there be an odd montii, reduce it to days.

EXAMPLES

1. What is the interest of 267d. 270. for 6 months and 24

clays , at 6d. per cent. ?

d . c.

267,27 ,

Hulf of the months = 3 3,4

Sixth part of the days = , 4

1069 08

. .. 3 ,4 8018 1

Answer.

9 )08,718 * Id . 08c. 776.

2: What is the interest of 136d: 84c. for 15 months and 21

daye, at 6d.per cent ?

d . Co

Half the months = 7 , . .. 136 ,84

Sixth of 51 days = ,85 785

7,85 684 20

10947 2 .

95788

.: Answer.

10)74,19 40 = 100.74c. 14 m .

3 . What is the interest of $ .760 28c. for 19 months and 27 ,

days, at 8 :6 per cent ? Ans. $ 75 .64c. 71n .

4 . A note was givën Nov 15, 1996 , of $ 282 50C. May 9, 1797 ,

$ .96 34c. were endorsed ; and Dec. 20, 1797 , there were $ . 174

28c.more endorsed ; and June 10 , 1799, the note was taken up .

Whatwas the last payment, interest at 8 .6 per cent. 2

Ans. $ .29 71c. 3m .

• Point of as many decimale os there are in the inultiplicand and

multiplier.



$ . c. .
282,56 Note

X2,9 5Mo. 24 days.

8,19 4 interest.

: 282, 56 principal added.

290,75 4 amount.

96,34 endorsement aubtracted

194,41 4, due May 9 , 1797,

X3,68 5 = 7 mo. 11 daye.

7 ,16 4. intengst.

194,41 4 principaladded .

201, 57 8 amount.

174,28 endorsement subtracted .

27,29 8 due December 20, 1797.

X8,8517 mo. 21 days .

2 .41 5 interest.

27,29 8 principaladded .

29,713 due.June 10 , 1799. Andustrie

Note. It is customary with some, to cast the interest of the

whole principal, for the whole time, and find their amount ; tbient

to cast the interest on the several endorsements, and find their

amount, and deduct it from the amountof the principal.

To cast the interestof the above sum , according to this meth .

od ; the sum due would be only 8 :28 7.c. ; which would be 9 . 1

64c. 3m . less than the former method . . .

5. A note was given January 20th , 1797, of $ .360 50c.; Sep .

tember 10th , there were 8 .200 paid, and December 20th , 1798,

itwas taken up ; What was the last payment, interest at 6 per

cent. ? Ano. $ .187 746

6 . What is the interest of $ .786 :28c. for 24 days, at 6 per cent .

Ane $ 3 14c. 5m . .

7 . What is the interest of $ :80 96c. from April 1st, 1795, te

July 7th , 1798, intepeat at-6 per cent ? Ans $ 15 86c. 8m ..

CASE 3.

To find the interest when the rate is, or * not 6d.

, :

RULE. :

Multiply the principal by the rate per cent, cut off the two

right hand integers , as before, and it will give the interest for
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,pe year ; and if there be parts of a year , you must take parts

of the sum ; as, for 8 months, you must take of the product

for one year , for 6 months ; for 4 months } & c . For 20

daystake of the product for one month ; for 15 days * ; for 10 :

days J. & c.

· EXAMPLES.

1. What is the interest of $ .270 for 1 year and 3 months at 5

per cent ?

270 - . . .

. . 5 = rate per cento

3months = 1 ) 13, 50 = interest for 1 year . .

3, 365 = interest for 3 months.

: . $ . 16,875 = the Answer.

2: What commission must you pay an* $ 890 84c. at 3 } per
went. ? Ans: 831 17c. 9m .

3. Whatdoes the insurance of $ 2230 amount to , at 124 per

cont. ? Ans. $ 278 750.

4 . What is the interest of $ .987 27c. for 11months and 10

days, at 4 per cent. ? Ans. $ 37 29c. 775.

987 , 27

d . c

. . . months = 12 )39,49,08æmierest for 1 year. .

20 dayrz313,2909 = interest for 1 month

- 2,1938- from one year 's interest.

. 37, 297Dint. for 11 months, 10 dnya. .

. . . CASE 4 . s

.. . To caiculate interest for days, at any rate per cent.

: : RULE . .

Multiply the given principal by the given number of days,

and that product, by the interest of one dollar for one year, at

the given rate per cent. (which , if 6 per cent. is ,06c. if 5 per

cent. is ,05c. if 43 per cent, is ,04c. 5m & c .) divide the last pro

duct by 365, ( the days in a year .) and it will give the interest,

in dollars and parts of a dollar.
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EXAMPLES.

1. What is the interest of $ 175 58c. for 85 days, at 6 per
cent. .?

de C .

175,58 given principal.

x 85 number of days.

87790

140464

. .

14924 ,30

X 906 interestof dollar.

365 )895,4580( 2,4533 . .
730

Ans. 2,45 3

1654

1460

1945

1825

.

1208

1095

1130

1095

:

cent.o?

35

2 . What is the interest of $ 785 28c. for 220 days, af 5 per

Ans.' $ 23 66c.5 m . . .

3 . What is the interest of $ .987 75c . for 136 days, at per:

cent. .? B . d c. . … . .

987,75

: 136

592650

296325

98775

234334 ,00

, 045. ;

67167000

53733600

+ 365)6045,03000(16d. 56c. 1 cm . Answer.

4. What is the interest of 586s . 256. for 84 days, at 3 per cent.

Ains. 4d. 046. 7am .

A
T
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5 . What is the interest of 689d.80c. for 20 days,at 31 per cent ?

Ans. ld . 34c. 2m .

6 . What is the interest of 1000d. for 150 days, at 84 per cent ?

Ans. 34d . 93c. im .

i 7 . An obligation was given May 9 , 1796 , for 467d . , Novem

ber 20th , there were 295d . paid , and January 18th , 1797 , it was

" taken up ; What was the last payment, interest 5 per cent ?

Ans. 185d. 96c. ,

· CASE 5.

cot's being added to the principal : and being continued in the

hands of the borrower, it becomes a part of the principal at the

end of each stated timeof payment.

.

RULE.

Find the interest of the given principal for one year, and add

it to the principal ; next find the interest of that amount, and

add it as before ; and thus proceed for any number of years .

The given principal being subtracted from the last amount, the

remainder will be the compound interest.

. . . EXAMPLES.

per cent. .?

855 prin . 980,678 2d amount.

51, 30 int.

+ 855 prin .

57,64 , 068 interest.

960,678

906 , 30 amt. . 1018, 318 3d annount.

855 - first principal.

163,31c.8m . = compound int. the Auswer.54,37,80 int.d.

906 , 30

-
-

-

1960,678

2. What is the compound interest of 768d. for 4 years, at 6 per

cent ? Ans. 2012. 58c:

3. What is the compound interest of 560d. for 3 years, at 6

per cent ? Ans 1260. 97c. 7m .

Note. After you have gotten the amount for 3 years, multiply

by 3, = half the number ofmonths.

4 . What is the compound interest of 720d . for 3 years, at 5

per cent ? Ans. 1132, 496,
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ANOTHER RULE TO CAST INTEREST.

RULE. .

Multiply the principal by ba!f the months and half the de .. .

simal of the days annexed to themontbs. .

Or, Multiply by the whole sum of themonths and whole :

decimal of the days, and the product will be just doable the . .

interest. In either case , strike off as many figures from the

right hand of the product, as there are decimal places in the

multiplicand and multiplier . The figues on the left hand , will

be the answer in cents. ..

EXAMPLES.

1. What is the interest of 102d . 50c, før % years , 2 months

and 17 days, at 6 per cent 2

102,50 principal. . Seconitmodei, 102,60 .

13,28 half. 26 ,56

.

82000

20500

30750 .

10250

61300

51250

61:500

20500

1361,2000 . ) 2722.4000

- Alle 1361 cents , OR 1361, 2 hale

. . . 13d . 616 . 2.1: An8. 1361 cants 2 mills, or

13 d : 61c. 2978. :

Promiscuous examples , in Interest, to be cast up by each

preceding rule , in separate operations.-- To be well versed , in

casting interest, is highly useful to all persons. Instructors:

ought, therefore , to take special painswih their pupils , in this.

part of arithmetic . The answer to someof the questions, is,

intentionally omitted .

EXAMPLES.

• 1. What is the interest of £80, 12 , 9 for 1 year and 11 :

months, at 6 per . cent ? Ans 49, 5 , 5 , 1. .

2 . What is the interest of £18, 7 , 4 , 2 from 19th May to

25th October, at 6 per cent ? Ans. 9 . 6d. 29.

3 . At 6 per cent, What is the interest of €19, 13, 7 from

- 30 January , 1806 , to 18th May, 1807. Ane. 1 , 12, 5 , 1. i .

4 . What is the interest of8276 col. 75c for 7 years, 8 months

at 7 per cent Ano. 4441, 84. . .

5 : 5. What is the interest of 8796 dolo. 57 cente, for 7 years, 2
months, at 7 per cent ? :

6. What is the iáterest of 2869 doh 25 , at 7 per cents for 2y : :
mi 4d.

.
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· *. At 3 por cent. What is the interest of £547, 168. for 6
years , Ans: €164 , 6 , 6 .

8 . At 6 per cent: What is the interest of £325, 7, 6 , for : 3 .

years and a balf Ans. 268, 6, 6 , 1.

- 9 . At45 per cent. What is the interest of 4536, 2, 1 , for

74 years ! Ans. 187, 19, 1, 2

10 . At 25 per cent. What is the interest of £256, 5 , 3, for

21. years ?

11. At 45 per cent.What is the interest of £375, og i, for
2 months

12 . At 5 per cent. What is the interest of £259, 13, 5 , för

1 year ?

13 . What is the interest of €347, 5, 9 , for 4 year , at 6 per

ins. £5 , 4 , 2 .

14 . What is the interest of 124 dolls. for 6 months, at 6 per

Ans. 3 , 10.

15. At: 10 per cent. What is the amountof 694 del. 84 cents.
for 13 year ? ins. 104 dol. 22c. oin

16. At 6 per cent. Whatmust I give for the use of 126 dol. 466.

for 2 years ? . Ans. 178. 07c.

17 . At 6 per cent. What is the amount of 268 dol. 44c. for 3 .

years, 5m . 26d . ! ins . 56 , 19 , 3 .

18 . On compound interest, What is the amount of 4 .259, 10,

for 3y. 9m . 10d . at 9 per cent. Ans : £ .94 , 0 , 8 , 2 .

19. On compound interest, What must 8 . pay A . for the :

use of 8 .400, for 7 years, at 6 per cent. 8: Ane. o£.981, 7 , 10 % .

cent ?

cent ?

DOUBLE RULE OF THREE :

IN this rule , there are five numbers given to find out a sixtis .

which is to be in the same proportion to the product of the

fourth and fifth numbers , as the third number is to the product

of the first and second numbers; in the Direct Rule.

When the question belongs to the Double Rule of Three Reo

verse , the sixth number bears such proportion to the fourth and

fifth , as the first bears to the second and third .

The three conditional termsmust be placed in the following :

manner , vir : that number, which is the principal cause of gain

loss, or action , mustbe set in the first place : that -number ,

which denotes the space of time; or distance of place , must be . .

in the second place ; and that, which is the gain , loss , or ac

tion , in the third place. Having done this ; place the other two . .

numbers, whioh move the question , directly under those of the

samename ; and if the blank place, or term sought, fall under .

the third number; then the question belongs to the Direct Rules

G %
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RULE.

Multiply the three last terms, for a dividend ; and the two

first for a divisor. . Divide the dividend by the divisor, 'the, quo .

tient will be the answer.

Butif the blank fall under the first or spoond term , the ques.

tion belongs to the Reverse Rule .

RULE.

Multiply the first, second, and last terms together for a div .

idend , and the other two for a divisor ; divide, and the quotient

will be the sixth term , or answer . .

EXAMPLES

· 1. If 1001. principal, in 12 months, gain 51. What will 2467.

principal gain in 7 months?

Stated , If 100 : 12 : : 5, the three conditional terms.

246 : 7 the termsmoving the question .

As the blank falls under the third term , the question belongs

to the direct rule . And of course , the three last termsmust be

multiplied together for a dividend, viz . 7 X 246 x 5 = 8610.

:

viz . 100 x 12 = 1200 .

The aperation at large.

hm. ba

If 100 : 12 : : 5 * 1200)8610(71.
100 : 246 : 7 84009

. .
. 7

210

201722

) 4200 ( 3
8610 3600

600

12

97200 (6d .

: 7200

: 2 . If 20 men spend 181. in 24 weeks, How much will 40men

spend in 48 weeks ? Ans.721.

3 . If 10 bushels of oats:be sufficient for 18 horses 20 days ,

How many bushels will serve 60 horses 36 days ?

Ans.60 bushets.
i 4 . A man lent $ 350 to receive interest, and when it had con

tinued 9 months, he received , principaland interest together,

360 dol. 50 cents ; at what rate per cent. did he lend his money ?

. . Ans. 4 dol. per cent. .

5 . If the carriage of 20cwt. from Mendon to Boston , which is

37 miles, cost 16 dol. What will the carriage of 12cwt. be from

Boston to Worcester, which is 50 miles ? Inc. 12d 97€ 27

.
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. 6 . If 700 dol. in half a year , gain 14 dol. interest; 'How much

will 400 dol. gain in 5 years : Am . 80 dol.

. 7. If 100 dol. gain 6 dol. in a year ; In what time will 600 dol.

gain 24 dol. 3 Ans. 8 months.

Here the blank falling under the 2d place, the question be

longs to reverse proportion , and the answer must be sought by

the ad rule.

8 . If 305 polls pay 28 cents, each ; to a state tax of 415 dak

What must 112 polls pay, each , to a parish tax of 300 dollars ?

Ans. 55 cents.

9. If 20 cows for 80 dolls. go 40 weeks to grass ; How many

cowsfor 30 dolls. may winter in that place ? Ana 25 cows.

TABLE I.

In which the different CURRENCIES, throughout the United

States , from One Farthing to a Thousand Pounds, aro reduced

to an equivalent value in Dollars, Cents and Mills. .

N . Ham . | N . York. | N . Jer . I S : Caro.

Mass. R . N . Caro. Penn . Georgia,

Isl.Conn. Dela 1

Vir. Ken , i Maryl.

Vermont.

Dol. C . M . D . C . M . D . C . M . D . C . M .

1 0 0 3100 3100 310 0 4

2 0 0 0 0 5 10 0 6 0 0 9

1 0 1 0 0 80 0 810 1 4

oio

0
0
0
0
0
0
0
0
0

4 2 0 3 10 3310
šio 4 210

4 4 10 0
0
0

R
O
N

20

r
a
u

wn
g
aC
O
N
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e
n
c
e

.

mon
de

po
ur

to
us

lie
ns
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0
0
0
0
0
0
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o
o
w
a
a
r
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O
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O

E

Sh
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ng
s

.

N
O
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M
O
C
O
M
O
M
O
N

spo
d
O
O
O
O
O
O
O
O
O
O
O
o
o
o
o
o
o
o
o

6 710 . 10

1. 0 810 12 2

310 8 9 10

40' 10010

34 10 11 110

410 12 210 19 6

30 21 . 4

o
o
o
o
o
o
o
o
o
o

AAAW
W

8 1 : 1

9 1 51 20 01

i 10 1 66 011 33 812

120 3 33 312 50 . 012 66 714 28
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- N . Hampshire, I N . York, N .- Jersey, | S .Carolinas

& c . & c. & c . c. & c. & c . -

1

5 ,00 1 :

a c . m .

4 ,26 ,6

8 ,57, 1

12,85, 7

17,14, 3

21,42, 9

25 ,71, 4

30 ,00 , 0

34 , 28 , 6

38, 57 , 1

42,85 , 7

47 , 14 , 3

51,42, 9

d. c . th . 1 . d . c .

3 .33, 3 2 ,50

6 ,66, 7

19 ,00 , 0 7 ,50

13, 33, 3 10,00

16 ,66, 7 12 ,50

20,00 ,0 15,00

23, 33, 3 17, 50

26;66, 7

30,00 , 0

33 ,33, 3

36 ,66, 7

40 ,00 , 0 30 ,00

43, 33, 3 32,50

46 ,66 , 7 35 ,00

50 ,00, 0 37, 50

53, 33, 3 40 ,00

56 ,66 , 7 42,50

60 ,00 ,0 -45,00

63, 33 . 3 L 47, 50

66,66, 1 : 50 ,00

. 100,00, 0 75 , 00

133,33, 3 100 ,00

166,66 , 7 125 ,00

333. 33, 3 i 250 ,00

500 ,00

1666 ,66 . 7 . 1250 ,00

3333,33, 3 . 2500 ,00

I . d . c . m :

2 ,66 , 7

5 ,33 , 3

8 , 0 , 0

10,66 , 7

13, 33, 3

16, 0 ,0

18,66 , 7

21,33, 3

24 , 0 , 0

26 ,66 ,7

29 , 33, 3

32 ,00 , 0

34,66 , 7

37,33, 3

40 ,00 , 0

42,66 ,7

45, 33, 3

48 ,00, 0

50,66 , 7

53, 33, 3

80 ,00 , 0

106 ,66 ,7

133 ,33, 3

266 ,66 7

533 .33 , 3

1333, 33,3

2666 ,66, 7

20.

30

40

50

100

60.00 ,0

64 , 28 , 6

68,57, 1

72.85 ,7

77 , 14 , 3

81,42, 9 %

85,71, 4

. 128 , 57, 1 ..

: 171,42. 9

214,28,6

428,57, 1

. 857 , 14 , 3 ".

2 142, 85 , 7

4285,71, 4

500

1000

To find the amount, in Pounds, Shillings Pence and Farthing's;

in the Currency of any one of the States, in Doilara, Cents and

Mills , look for the several sumo.in their respective columns,

and in the angles of meeting, in the columns, at the tops of

wbích the States are placed , you will find the amount ; add all

thę sums together, and the sum total will be the answer. Thus,

107. (New England currency make 33dol . 33c. 3 ; 48.make

Góc. 7m . ; 5d make 6c. 9m . 29 make 7m Now , 33dol 33c 3m ;

+ 66c. m . + 6C. Im + 90 . 34idol. 7c. Ens = 102: 48. 5d ?

What is the amount, in Federal Money, of 141. 78. 9d . 39: N .

Jersey currency ? Ans. 38d. 376. An

.
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TABLE II.

bojening the value of any number of cents, in other cur. ,

rencies, from one to an hundred.

N : Hampshire, Mass R . Island, Conn. Vermont, Virginia,Ken ,

C . , d g c, ៩. d .q•

1 0 , 0 ,3 26 , 6 ,3 51 _ 3 , 0 ,3 16 4, 6 ,

2 . o , 12 27. 1 , 1 , 2 52 _ 3 , 1 , 2 : 74, 7 ,2

s o , g , a81, 81 53_ 3, 2 , 1. 84, 8 ,

4 . O , 3 ,2 29 1 , 9 ,0 54 _ 3 , 3 , 0 . 794, 9 ,0

o , 3, 2 So 1, 3 , 553, ' 3 , 2 SO 4 , 9 , 3

60, 4, 3 1 1.lo, . . 56 _ 3 , 4 ,
1 8 1 4 ,10 , 2

* ១ , រ . . . • 32 1 1 0 - 3 , 5 , . ..- - - 8 4 , I 1 ,

4 0 , 5,3 33 1,113 8 3 , 5 , 3 - 834 1 1 , 3

90, 6 , a 342, 0 ,2 5 9 _ 3 , 6, a ' ' 84 _ 5 , 0 , 2.

19 _ o , t, 35 _ z , l, 60 _ 3 , 1 , 85 , 1 ,

{ 0 , 8 ,O 6 2, 3 ,O 61 _ 3, 8, . 86 5 , 2 , 0

12 _ o , 8 ,3 31z, ខ , 3 62 _ 3 , 83 87 5 , ១ , 3

30, 9, 382, 3 ,1 63 _ 3, 9 , 88 5, 3 ,

4 . O , O ,0 39 2 , 4,2 64 3, 0 , 0 . 89 5 , 4 , O

15 0 , 0 , 3 42, 4,3 65. 3 ,10,3 9o 5, 4 ,

16 0 , 1 , 3 41 ឧ, 5 , ន 663, 1 , 2 9 1 , រ ,a .

11, o, 42 ឧ, 6 , 67 4 , 9 , 1 92 5 , 6,

18 1, 3 ,o 43 a , 7, O ) 68 4 , lQ. 93 _ 5 , ,

191, 1, 3 44 , z, 3 694, 1, 3 94 5 , 7 . 3

zo , ខខ 45 _ z , ខខ to 4 , 2 ,2 9 5 5 , 6 , a .

21 1 , 3, 46 _ a , 9 , ៗ 1 4 , 30 96 5 , 9 , 0 .

za 1, 3 . 3 47 _ z , 9 , 3 124, 3,3 91, 5, 9 , 3

as 1, 4 , 48 a, ២ , ខំ 3 4 , 4 ,2 98 5 ,183

z4 , 5 , 49 ឧ , 3 , 44, 5 ,1 9 9 5 , 0 , }

a៛ 1, 6,O sQ3, ,O 54, 6,
9 1oq6, ed

*
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N . York, N . Carol. | N .Jer. Penn. Dela. S. Carok Georgia.

Cia. Cts. 8 . d . g. |

-

3 .

ఎ
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ు

: - -

ల
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ి
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1 .
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ి
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ు

- లు - 2
0
0
0

-లు - లు . .1
0
0

11 0 , 1 110, 6, 1

12 0, 11,
12 0, 6, 3

13 1, 0, 11, 331 . 13, 0, 7 , 1

-141, 1 , 14 1 , 0, 21 14 0, 7, 3 .

15 . 1 , 151, 1, 150, 8 , 2 ,

- 161; 1 . 161 16 0, . 9 ; 0

17 1 , 170, 9, 2 ' :

18 1 , ' 1 180, 10, 0 . . .

1 . 19 0, 10,

01 20 0, 11,

2 , 3 , 30 1 , 4 , 3

401, 10, 2 . . .

3, 9, 50 2 , 4 , 0

60 4 , 9, 2 | 60 4 , 6, 0 . 60 2, 9, 2

170 5, 7, 1 | 705, 3, 0 1 703, 3, 1

80 6, 4 , 3 80 6, , 0, 0 } -803, 8, 3 .

907, 2, 2 , 90 6, 9, 0
2, 2

100 8 , 0, 0 , 100 7, 6, 10 | 4 , 8 , 0

.
.

.
.

.

ణ'+
1
0
ల
ో

న
ి
ల
ు

-ల
ం
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· TABLE III. : : TABLE IV .

The value of English and

Portuguesegold ,indol.

· lars, cents and mills ,

in the United States.

Cr. Cts. M . Pwt. D . Cts.

1 3 7 1 0 . 89

2 ♡ 4 . 2 1 : 77

3 11 1 3 2 : 662 .

4 : 14 8 4 3 557

5 18 5 5 4 441

6 22 2 6 5 331

1 25 9 7 6 22 ,

The value of French and

Spanish gold , in dol

lars , cents and mills, :

in the United States.

Gr. Cf8. M . Pwt. D . C . M .

I ? 3 6 1 089 6

2 3 : 2 . 75 2

33 11 3 2 64 6 :

4 14 6 4 3 50 3 :

:5 18 2 5 4 38 0

6 2 9 6 5 2 5 ,

7 : 25 5 7 6 13 1

8 29 % 8700 1 .

9 32 8 9 788 3 .

10 36 5 10 8 760

11 40 1 11 9 63 5 .

12 . 43 7 12 10 51 I

13 47 4 13 11 38 7

14 51 1 14 12 26 3 :

15 54 6 15 13 13 9

16 58 4 . 16 14 15

1762 0 17 14 890

18 65 18 15 76 6 .

19 69 3 19 16 64 2

: 20 73 @ løz17 51 8

21 : 76 9 Note. 89 cts . 6

22 80 : 3 m .the value of

23 83 9 1pwt.ofFrenc,

& Span . gold .

9 33 3 9 8 : 0

10 37 0 10 8 89

11 40 7 9 773

12 444 12 10 664

13 48 1 13 11

14 51 8 14 12 441

15 55 5 15 13 331

16 59 2 16 14 22

17 . 63 0 17 15 11

18 66 6 18 16 0

19 10 4 19 16 89 .

20 : 74 O loz 17 773

21 77 6 Note. 89cents

22 . 81 5 is the value of

23 85 % onępwt.Eng .

& Port. gold .

55
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TABLE V .

The value of the several pieces of Silver Coin now in circulation in

the United States, in Federat Aloney .

Cts. M .

One fourth of a pistareen , or half a dime, - 5 .

Four pence half penny, . . .. . 6 .

Half a pistareen, or dime, - •

Nine pence piece, or of a doll

Pistareen, or two dimes, .

Quarter of a dollar, - - - 25 0

Half a dollar, . . 500 :

Dollar, - . - - . - - - 2000

Half a French crown,
55

Half an English crown,' -

French crown, . : . - . . . - 110 O

English crown , . .
- 11 ) O

55

TABLE VI. . . : :

Containing the value of Foreign Coins, in FederalMom · 5

... ney , as estimated by Act of Congress.

D . D . C . M . .

Pound sterling ofGreat-Britain , E .44 4. Ci.

Pound sterling of Ireland, . . .4 0 . .

Pagoda of India, - - - . . . . . . 9 0 . .

Tale of China, . . . 1 4 B

Millree of Portugal, . . .. 1 2

Ruble of Russia , . . . . . . - 0 . 6 6 0 . .

Rupee of Bengal, . . - . • • 0 5 5 5 5

Fiorin , or Guilder of the United Neth

...- erlands, . - . . . . . . 0 3 9 0

Marco Banco of Hamburgh, . . . - . 3 : 3 5

Livre Tournois of France, . . . - - 0 1 8 5 .

Rial Plate of Spain , . . . . - 0 0 0

Rix Dollar of Denmark, 1 000 .

Q
o
n
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ARITBMETic.

* PRACTICE.

PRACTICE is a contraction of the Rule of Three Direct,

when the first term happens to be an unit, or 1 , and is a short

way of finding the price of any quantity of goods, & c . in ster

ling money ; But, whenever the reckoning in Mederal Mandy

becomes general, this rule will becomealmost useless ; for the

price of any quantity of goods, in this money may be much eam '

sier found by Multiplication ,

Previous io working the questions, hereafter given , it is ne

cessary to have the following tables by heart.

TABLES OF EVEN PARTS.

Parts of a Shill.of a fa . | Parts of a £ . ! Parts of a ext.
6 . 8 . d . grs. ib .

10.

o5 | 6 8 = iii 0 =

cwti

a
af20po

sl
at

nait
o

w

M
O
O
O
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6
6
0O

&
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o
o
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RULE .

If the given price be an even part of the nexthigher denom . -

ination , divide the quantity by the even part, and the answers !

will be in the next higher denomination ; but if it be not an ,

even part, divide, by the greatest number that is an even part,

and take parts of the quotient, for the remainder of the price

and the sum of these several quotients will be'the whole price;

in the next higher denomination.

p

EXAMPLES.

6d= e. 3. .4681b8.at6d. per l6. Here 6d.being the price
of each •tb. and the half of

18. kolozo 23)4 = number of a shilling : therefore the

half of 468 is taken , and

. £11 148. Ans. gives 2348.or 111. 145. .

hod. 1784 yds. at 4d . llere , taking tko third part, there

i , is of a shilling , or 4ch rem

1126 ( 1 4d. mains. The remainder is alwayu .

.. . of the same name with , the dire . . . '

£13 1., 4d . Ans. dench which here is four bence. .



PRACTICE .

3dito. | 960168. at 3de . .

.. . do 24
60
ii

121. Answer.

.

4d = 16. 43516. at 43d ." Here , after taking the third

part, I consider that a lialf pena'

. = 3f4d1145 ny is the eighth of four pence ,

18 11d . ' . therefore I take the 8th part of

1458. and that produces 18s and

e ! 16 ( 3 1 $ . f a shiling , or, 11d . Then :

i add the two linestogether, and

181. 38. 141. Ana they give the answer.

60. = . 1920 yds. at 74.1.

11d. = 18. | 460.
| 115 .

ste 57 (5 .

281. 156.

68. 8d.cl #f426 gal. at 68. 8d.

1421. Answer:

48. = . 39516. at 48. 6d. Here; after taking i for"

the 4s. I consider that 6d. is

60. - t of 43. | 79 : in the eighth of 48, therefore I

9 . 17 6 take the 8th of 791.'and of

a f . or 173, 6d. remains.

5 .88 17 6 Anos

360

i dos

426 yds.at 48. 9d. When the price is shillings

and pence , or shillings , pence

and farthings, and not an even

1704 part of a pound , multiply the

| 213 :
given number by the shillings,

106 6d. and take even parts for the

pence, or peace and farthings,

20 202(3 6 and add the several lines to

gether , and they will be shil .

. . 11011. 30 6d. Ano,lings,which bring into pounds;
As before



ARITHMETIC.

339 gal. at 78. 8d.

7

2373

169 6

56 6

259( 9

1291. 198. Anstver .

426 .
. . set de

436 118. butter, at 10d. ..

4360
When the price is lock

: .. . annex a cypher to the .

Sil3 4d. : right hand of the given

number,'which divide by

11 181. 38. 43. Ans. 12 and 20.

426 -lbs. at 11d.
When the price is 11d .

. set down the quantity

12 4686
twice in the form ofMul .

tiplication ; add the two

2101 39 (0 6
lines together ; then di. . .

yide by 12 and 20.' *

197. 10.. 6d. Ans.

378 yds. at 28.
When the price is 2

1371. 168. Ano. double the right hand 1 : 1
gure for shillings , and

the figures at the left

hand are pounds.

What is the prico

of 3cwt.lqr.14lbs. When the quantityis of difa

1 at21. 108. 82.acw1. ! ferent denominations,mukto

1qr. i 21. 10s.82. ply the price by the integóris :

T 3 = integer . ofibe highest.denomination , A

and take parts for the infe .

17 12 0
rior denominations. -

141b . aqr. 128 .
64

| 8l. 11s. Od. Ans.

7
1
N

.

.

ܝ ܝ
ܝ
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TARE AND TRATT.

. . . . .Questions.

yds.

204 . at

142

104

Prices. : ' Answers.

£ . 8.

ls. 1d. 11 1 0

28. 8d. ' 18 18. 8

.86 48

38. 27 . 62 14 5

Os. 82. . 218 15 0

6s. 10d . = 29 7 . 8

108. 411. = 43 19 . 6 .

7 d .

391

6000

- 86

9ckt. 208. 2616. 41. ,

1 .

AND TRETT.

STARE AND TRETT.

GROSS WEIGHT is the whole weight ofany sort of goods,

together with the box, batrel, ot bag, & c . which contains them .

Tare is an allowance made in the weightof goods, for the box ,

barrel, firkin , & c . in which they are packed .

Trett is an allowance of 41b . in every 104 .b . for waste, dust, & c .

Cloff is an allowance of 21b , upon every 3cwt. : :

Suttle is when part of the allowance is deducted . . .

Neat weight is what remains after all allowances are made.

CASE 1 .

When Tare is at so much per box, barrel, & c.

Multiply the number of boxes, & c. by the tare, subtract it

from the gross, and the remainder will be the neat weight. . ..

EXAMPLES

1. In 5 hogsheacis of sugar, each weighing scwt. Iqr. 9b

gross ;'tare zilbo pethogshead , How much neat weight ?

cwt. qr. Ibi ewt qr. lb . -

24x5 = 1 Ö 8 . . 8 :19

: : : . : : . : .

. . .. : .

41

1

2 17 gross

0 , - tare.

Ans. 40 % 9 neat.

. ; 2 . In 12 caks, of indigo, containing 45cvt, Iqr. 141b . gross,

Lare.301b . per cask ; How much neat weight ?

: : . : Ans. 42cut. Igr. 181b .

CASE 2 . .

When the Tarè'is at 80 much per cwt.

· Divide the gross, by the even parcs of a cwt. to find the tare ;

subtract the quotient from the gross , and it will give the neat

.
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EXAMPLES.

1. What is the meat weight of 33c\ t. 2qr. 1815 .STOSS , tare

261b. per cwt. ?
cwt. qr. Ib .

1611 . 33 2

“ 4 3 64

Ans. 28 3 113 neat.

: : 26 What is the neat weight of 840wt. 2grs. 141b . gross, tare

14b. per cwt ? Ans. 74cwt. Oqrs. 5416. neat.

CASE. 3.

When Trett is allowed with Tare.

Divide the suttle by 26, and the quotient will be the tretto

which subtract, and the remaindet willbe the neat.

EXAMPLES.

1. In 342cwt. 2qrs. 141b . gross, tare 16llo . per cwt and trett

Alb . per 1041b . Whatneat weight :

cwt. qrs. lb .

16b.= )342 3 14 gross.
? 48 3 22_ lares

17 )293 2 20 suttle

11 1 sigrireiga

Ano, 282 1 1415 .ncatio

2 . In 247cwt. 2qrs. 151b.. gross, tare 281b. per cute and

kyett 4b. per 10415. What neat weight ?

And. 178cm . 2grs. 916. 4oz. neabe

. i .

DISCOUNT.

DISCOUNT is when a sum of money, due at any time to

come, is satisfied by paying so much presentmoney as being

put out to interest, woull amount to the given sum in the same:

space of time. ..

The present value of 53'dok due 12 months hence calculated

at 6 per cent per annum , is only 50 del , because, if 50 dol: were

to be placed out at interest for 12 months, at 6 per cent. its

amount would then be 53 dollars.

1, 2 ROLE .

As the amount of 1001: or dól. for the given rate and time,
· is to the interest of 10013 or for that time, so is the given .

: sum , or debt, to the discount required :

Subtract the discount from the girea sum , had the remnada

Will be the present worth ,

.

.
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EXAMPLES.

. .. What is the present value of 360 dol. due 2 years kencen

discount at 6 per cent, per annum

Int. 'of 100 dol. 2 years . 12 del. 100 = 112 dole

If 122 : 12 : : 360

1. 2 :

di c. mi ?

· 612)4320 (38, 571 = discount

336 .

960 dec.

896 1360, 000

38,571
640

560 321,429 = present worth , Anda

800 ; . -
784

160,

11 %

:

::

2 . What ready money will discharge a debt of 741. 153. due

2 years and 6 months bence, discount at 6 per cent ? Ans. £ .65.

3 . What is the present value of 376d. 266: due 18 montlig

bence, discount at 5 per cent. ? ' Ans: 350 dollars.

4 . A certain parish .settled a Minister, and agreed to give him

a salary of $ .300 a year ; but afterwards he wishing to build 'a .

house, proposed to the parish to pay him , in ready money, 4

years' salary, to which they agreed ; How much ready money

just the parieti pay, discount at 6 per cent. per annum ?

Ans. $ 1047 046. 9m :

r 5. What is the discount of $ 675, the one half payable in 8

monthş; the other half in a year, at 7 per cent. .?

Ans. $ .37 126..4m .

6 . A . owes B . 450 dolito he paid 'in 6 months, What discounting

at 6 per cent.must be made for ready pay ?: . Ans. 436,89..

7 . Allowing 1 per cent. för ready pay, What is the discount

at 8 per cent. for 5150 dol. due in 412months ? Ans. 4950 dols. -

& What is the discount of 27.51. iOs.fon 7 months at 5 per cent.?
: Ans: 7 , 16 , 1 , 1. ..

. .. 9. What is the discount, at 5. per cent. of 751. payable in 1

Ans. 70, 11, 9, 1.***
10 . A . owes B . 150 dol. payable in 60 days. For. prompt payr

ment, what is the discount al 6 per cent ?

Ans. 148 dol. 50 centi.

i 11. What is the discount of 853 dole at 4 per cent.
And 34 dol, 1963

year ?

.
o
n
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EQUATION OF PAYMENTS,

EQUATION OF PAYMENTS is when several sums of 20 .

ney, due at different times, are reduced to one proportional pays

ment, so that :10 loss may be sustained by either party. . . :

RULE.

Multiply each paymentby the tiine at which it is due, and di.

ride the sum of ihe products by the sum of the payments ; the

quotient will be the equated time for the payment of the whole .

EXAMPLES.

1. a . owes B . 600 dol.of which 200 dol. are due in 2 months,

150 dol. in 4 months, and the remainder in 8 months, but they

agree to make one payment of the whole ; What is the equated

time for said payment ?

200X2 = 400

150X4 = 600

250X8 = 2000

600 )3000( 5 months, Answer .

5000

2 . B .owes C : 7507. to be pwidths follows, viz: 5001,at 2 months,

1501. at 3 months, and 1001 at 4 months ; When must the

whole be paid together ? . .. C . Ans. 2 months .

.

one half in tiro months, one third in 4 months, and the remain

der in 10 months; What is the equated time for the whole ! :

Ans. 4 months. .

4 . L . is indebted to 2 . 1201. of which is payable in 3 months,

1 in 6 months, and the other 4 in 9 months, What is the meap

time for paying the whole ? Ans. 7m . 3d. . . . .

5. At what time must a note of £ .500 be paid , which stipq.

Jates, that £ . 100 shall be paid in 3 months, 150, in 6 months. ...

and the remainder in one year ? Ans. Šm . 128. *

6 . What is the equated timeof paying a role of 4263 dol. 756,

stipulating to be paid , at 6 different times. viz . . in 60 .days . :

I in 90 days, in 120 days, in 150 days, I in 188 days , and

in 210 days ? Ans. 1275 days. .. .

- . What is thie mean time of paying 120 dol. I to be paid in

90 days, 1 in 180 days, and in 270 days ? ' Ans. 157 days. .

B . A note of 1400 dol. payable in 90 days, has at the expi . "

tation of 60 days, an endorsement of 1000 dot. TIOw much lon

ger, than the stipulated time of payment, should the posses . .

Bor, in equity , wait for the remaining 400 do AR8. 75 dage..



BARTERS

. . . . . . - BARTER .

BARTER is the exchanging of one commodity for another,
and informsmerchants how to proportion their quantities, that

· neither may sustain loss.

. . RULE.

· Find the value of the commodity , whose price is given , then

find how much of the other commodity, at its given price, care

be had for thatmoney ,

. . EXAMPLES

.. 1. How much rye at 84 cents a bushel, must be given in bar .

ter for 60 bushels of corn, at 50 cents a bushel ?

Ans. 3564 . 2pks. 69qte.
, 60

X .50

. .,84 )30,00 ( 35 bushele.

252

480

420 .

60

X4 = pecka in a buaheh.

240(2 pecks.

168

72 :

. . X8- quarts in a pecke.

357666 quarts.

2 . B . bartered 3bhds, of rum , at 68. 8d a gallon, with c .

for 126 yards of cloth .; Whatwas the cloth a yard ?

Ans. 108. a yard .

3. A . bartered 340lbs. of pork , at ,07 cents a lb . and 80lbs ,

of butter at 17 cents a lb . with C . for 16 bushels of salt at id ,

20c. a bushel, and the remainder be received in sugarat 18

cents a lb . ; How much sugar did he receive ? Ans. 1011168.

. 4 . B . delivered 15cwt, 3grs . of sugar, at 7 pence a lb . to C .

for 343 yards of cloth ; What did the cloth cost per yard ?

Ans. 38. a yard .

5 . Ar gives B . 50lbs. of wool, at 30 cents a lb . for 1251hs. of

fax ; What is the flax a lb . ! Ans. 12 cents a 16

6 . A . bertered 380 yards of calico, at 28. 3d . a yard, and 15

yds. of broadcloth at 16. 108. a yard , with C . for 3cwt. 2qrs ,
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of sugar at 41. 108, a cwt. and the remaiņder in molasses at 35.

6d : a gallon ; How many gallons did he receive ? . . .

Ano. 218 gali jinsi . .7 . How many pounds of cotton wool, at 45. per lb . must bt.

given , in barter, for 2cwt. of Hyson , at 9s. per Ib . ! .

. Ans. 50416 . .8 . How much cash must A . pay B . in B ' s bartering with him

8 pieces of cloth , at £ . 3, 148. per piece for 2cwte of cheese ,

Lii, 1, 6 per cwt ?

· Ana: 2 .8, 2.9. For 320 dozen of candles, at 46 6d. per doz. B . gave A .

30 ; and the remaining sum be paid in raisins, at 8d. per lb .

How.many pounds of raisins did B . deliver to A .

3 . Ane. 11cwt. 1tr.10 . What is the price of tallow per cwt. when 85cwt. 2qr.
JAlb . with the addition of 4 .125, 128. in cash , pay for 608.

bushels of wheat, at 1 dol. 75c. per bústreli Ans. £ . 3, 10 . ,

11. A 's . young Hyson sells at 78 . 6d. per lb . in cash ; Eu bar.

ter A . demands 8s. The worth of D ' s. tobacco is 9d. per lb , in

cash , In bartering, what must be ask per lb. that he may have

an equal profit with A . ?

. . . Ane. 9 d .12 . In bartering , M . estimates his cloth at 28. 4d. per yd .

N ' s. cloth cost bim 18. 10d . per yd . ; and be estimates it at 28. . "

1d. To gain 10 per cent. inore than N . what must in demand

for his cloth :

dus. 28. 13d. per yutui

2
1

LOSS AND GAIN .
LOSS AND GAIN is a ruic which teacheth merchants what

they sball gain or lose , in the sale of their goods, having the

price that they bought and sold them for both known ; and is

generally performed by itx Rule of Three.

: EXAMPLES. .

: 1. Bought 18cwt. of cheese; at 40. 67c. a cwt. which I sell .

aut again at ,05c. a lb . :What is the whole gain ! Ans 16d.746. .

d . e.
cwt. .

4 ,67
18

:
1:8

3736

467
28

The whole cost. 84,06
576

144

2016

, 05

100,80 sold fors

84 ,06 prime coste
. .
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2 . At what price must Isell my cloth a yard , which costme

38. 8d. to guip 1271. per cent. 2 . Ans. 48 . Md. a yd.

3. At what price must I sell my cloth a yard , which costme

38. 8d . to lose 1211. per cent ? . . : Am 38 240 .

14. If by selling cloth at 48. 11d. a yard, Í gain 11 per com .
What did it stand.me in per yard ? . Ans. 3 :. 8d. -

5 . If by selling cloth at 38 23d. per yard I lose 124 per cent. .. -
What is the prime cost ? Ans. 38. 8d . .

6 . Boughtsalt for 84 cents a busbel, and sold it again for 1d . ,

12c. a bushel; What did I gain per cent. or in laying out 100 dol ?

7 . At 1£d. a shilling profit, How much per cent..?

Ans. 122. 103.

8 . If 4cwt. 3qrs. 1415. of sugarbe bought for 151 185. 6d.and
sold for 181. 155. 4fd. What ix the rate of gain per cwr. ?

: Ans, 118. 8d. per ows.

9. What is the gain per cent. on wheat, bought at 118. and sold

at 126. 6d. per bushel ! Ans. 6 .13, 12, 87 ;

10 . Wbat is the price per yd. for cloth , if 375 yds. be sold for

4 .490 , at 20 per cent. profit ! Aris. $ 1 , 1 , 9, 1.

11. What is the profit on 249 gals. of molasses, at 3s. 4d. per

gal. and sold at 45. 2d ? : Ana. £ .10, 7 , 6 .

12 . To gain 15 per cent. Whatmust be the price of lyd . of lin .

: en , when 124 yds. cost £ :32 ? , . . . Ans. 5s. 111d.

13. Does a man lose , or gain , in buying wheat at 170. per

bushel, 4 months credit, on interest, or paying ready cash ? :

Ans..

14 . L , boughtpoor brandy, at Idol 25 cents per gal. In selling

he was compelled to suffer a discount of 18 pcs cent. What did

he receive per gal. ? Ans. 1d. 2c. 5m .

15 . A corn :merchant wishes to purchase 10,000 bushels of

corn . By paying the money, 'he -can purchase at 48 cents per

bushel. At 2 months.crestit, hemust give 50 cents. Question ,

will it lie ,profitable to borrow the money at 8 per cent,

Ans. By borrowing he will lose 136 dola ,

things.

ALLIGATION MEDIAL

IS when the quantities and price of several things are given,

to find the mean price of the mixture compounded of those

RULE .

Asthe trhole composition is to its total value, so is any part

of the composition to its mean price.

EXAMPLES.

1. A farmer mixed 12 bushels of rye at 70 cents a bushel, 15

bushels of Indian corn at 54 cents a bushel, and 20 bushels of

barley at 40 cents a bushel ; What is a bushel of this mixture

worth ? Atte. 52 , cento.
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bu . c. · d. c.

12 at 70 * 8 ,40

15 54 = 8 ,10

20 40 – 8 . O

bu doc. ben

If 47 ' : 24 ,50. : .:

..

.

. 47)24 , 50 (52

1 240 * * * 235 .
.

100 ,

94

6

2 . A grocer mixed 2cwt. of sugar at 56s. a cwt, and Icyt.at ' .

$ 3 $. a cwt. and 2cwt. at 508. a cwt. ; Wbat is the price of:3cwt.

of this ruixçure ? Ans. 71. 138. . ,

3. A vininer mixed:6 gal. of wine, at 4 : 10d. a gallon with

12 gallons, at 56. 6d. and 8 gallons at 68. 3 d . a gallon , What

is a gallon of this mixture worth ? Ans. 5s. 7d. :

. 4°What is the value of a bushelof oats and corn equally mix

ed ? The gats cust 2s Oil. per bushel ; and the corn , 4s. 6d .

Ans. 38. 6d . :

5 . Three sorts of sugar are mixed together ; of which 3 cwt

were bought at £ .2 , 16 per cwt.116cwt. at£1, 17, 4 per cwt.

and 3 cwi. at 6 . 3 , 14 , 8 per cwt. What is the true value of 1

cwt. ? Ans. 6 .2 , 11, 4 .

6 . A vintner compounds 4 sorts of wine, 20 gals . of port, at

58. 4d per gal: 12 gal. of white wine, at 38. per gal. 30 gat.

of Lisbon , at 6s. per gal. and 20 gal. of Mountain , at 48. 6d.

per gal. What is the value of 1 gal. of this composition ?

Ans. 58. 33. 350grs.

. A goldsmith united , by fusion , 3 sorts of silver ; of which ,

121b . .were 6oz. fine ; 816 . Tož. fine ; and 10lb . 8oz. fine. Re

quired the fineness of llb . Ans. 6oz. 18pwt. 16grs. "

8 . A dealer. iu tobacco, heaps together four sorts of tobac

co Of the first sort, 50lb , at 11d per lb . second, 30lb . at 18 .

20 . per lb . third , 251b . at 18, 10d. per lb . and fourth , at 28.

per il ; What is the worth of 1 lb , 1 . Ans. 16d . 3:59qrs.

ALLIGATION ALTERNATE.

IS the method of finding what quantity of each of the ingre :

dients, whose rates are given , will compose a mixture of a

given rate .

RULE .

Place the rates of the simples in a column under each other,

and the propounded price of the composition against them ;

link the severał rates together , in such a sort, that one greater

than themean rate may be coupled to another which is less.

take the differences between the mean rate and the several pri

cer, and place them each against his yoke-fellow . . ! !
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EXAMPLES.

. 1 . How many bushels of oats at 2s Ed. a bushel, barley at

3s. 8d. ú busliel, corn at 4s. a bushel, and rye at 49. ed . a busli ,

el,must be mixed together, that the compound may be worth

3s. 10d. a bushel ?

d. bu . tid. on . .

( 30 \ 10 of oats . . 732 oats .

44 ) . 4 ) ,
rate

2 barley. On 10 barley .
< urog Or. 46

48 ! 2 corn ., 405 48 )) 16 corn .
46 d .

* ( 56 / 16 ryje ( 567 , 2 rye. :

. 2 . A merchant would mix three sorts of sugar together, viz .

one sort at 10d , another at 7d and another at 6d . a lbx ; How

much of each sort must he take , that the mixture may be sold

at 8d. a Ibi ?

d . 16 . 10 .

612 2 at 6 . ;

12 at 8d .

1 + 2 | 3 at ICd .

3 . A farmer has a heap of corn , consisting of 4 soris. First

sort at 2s. Ed . second , at 3s. 8d. third, at 45. and fourth , at 46.

8d. The number of bushels of each sort is required . Ans.

First sort, 12 bushels ; second sort, 12 ; third sort, 18 ; fourth

sort, 13.

4 . A cask contains a mixture of brandy, wine, cider and :

water, which is worth 5s. per cal. Required the number of

gals. of each kind, allowing the brandy worth , 88. per gal.
wine 78. per gal. cider 1o . per gal. and waier 0 .

Ans : Brandy, 9 , wine, 9 ; cider, 5 .; water, 5 .

5 . How much rum at 68. per gal. and 43. per .gal. must be

mixed , so that the composition may be worth 58..per gal ?

Anp . Igal.

SINGLE FELLOWSHIP.

SINGLE FELLOWSHIP (eaches to divide any nuinber in .

to any assigned number of parts, in the same proportion as

these parts are to each other.

RULE .

As the whole sum of the several stocks is to the total gain

or loss, so is each man 's share in stock , to his share of the gain

· or loss.

PROOF.

Add all the shares together, and the suin will be equal to

the given gain or loss.
EXAMPLES.

1. A . B . and C . trading together, gained S120 which is to be
shared according to each -man's stock ; A . publ.in $ 140 B . SIN

and C . $ 160 What is each man 's share.?

I
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A. put in 140
3

Bi .. .
.

300

160

If 600 : 120 : :

( 140 : 28 A ' s share

300 ,: 60 ' B 's share.

( 160 : 32 . C 's share.

120 proof;

'

2 . A gentleman died , leaving three children , to whom he

bequeathed his estate in the following manner to his eldest

son he gave $ 560 to his second son $ 500 and to the third $ 450

but when his debts were paid , there were but $ 950 left ; What

· must each have in proportion to his legacy ?

3. A gentleman -left an estate of $ 720 10 his three children ,

to he divided as follows, viz . as often as the eldest took up $ 7

the second should take 5 and the third $ 3 Wliat did each

receive ?

4 . A . B . and C . trading together, gained 10101. which is to

be shared according to their stock ; A . put in 4801. ; B . 6801. ;

C . 8401. ; What is each man' s share ?

Ans. A . 2421. 88. ; B . 3431. 8s. ; C . 4241. 48.

5 . Three merchants, in company, have a stock , of which A .

put in £ .20 ; B . 30 ; and C . 40. They gain 6 . 360. What is

each man' s dividend ? Ans. A . £ 80.; ' B . 120 ; C . 160.

6 . Threemen , trading on a capital of 6 .100 , gain in the fol. ,

lowing manner : A . gains 6 . 3 ; B . £ .5 ; and č . 48. What

sum did each put into the stock ?

Ans. A . put in £ .18 , 15 ; B . £ .31, 5 ; and C . £ .50. .

67. A merchant, failing in business, is found with 6 .675 in his ,

possession . To L . he. Owes £275, 14 ; to . M . £ .304 , 7 ; tổ

R . £ . 152, and to T . 2 .104 , 6 . On dividing this property pro:

portionally, What will fall to each man ' s share ? Ans. L . will

have £ .222, 15, 2 ; M . £ .245, 18 , 1, 2 ; R . £ .122, 16 , 2, 3 ;

T . £ .84 , 5 , 5.
8. A . B . C . and D . gain £ .100 , by trading in company. Into

the stock , A . put B . * ; C . * ; and D . 1 What is each

man ' s part of the gain ? Ans. A 's part is 4 .35, 1 , 9 ; B ' s

626 , 6 , 3, 3 ; C 's 2 .21, 1, 0 , 2 ; D 's 4 .17, 10 , 10, 2.

i

DOUBLE FELLOWSHIP ,

: DOUBLE FELLOWSHIP , or fellowship with Time, is

when the stocks continue in an unequal term of time.

RULE . .

Multiply each man 's stock and time together ; add the seve

ral products. thence arising together.; then, as the sum ofthose

products, is to the whole gain or loss ; so is each product, to :

its share of the gain or loss. Proof, the same as in Single Fele .

Loyvship .
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EXAMPLES.

1 . Three merchants, traded in company ; A . put in 600 dalk

capital for 9 months, B . 700 dol. for 12months , and C . 800 dol.

for 15 months, and they gained by trade 212d. 10c. ; What is .

each man ' s share in the gain ? . . .

d . m . ;

600 x 9 = 5400

700x19 = 8400

800X15212000

25800 d . c. m .

C. .. 5400 : 44 ,393 = A ' s .

If 25800 : 212, 10 : : 38400 : 69,055 B 's .

12000 : 98,651C's.

212,099 proof.
2 . Two merchants trade in company ; A . put in 601. for 3

months, and B . 501. for 4 months; but by misfortune they lose

301. ; How must they share the loss !..

Ans. A . 141. 48. 21d . ; B . 151. 158. 9 d .

3 . Three persons hired a pasture for 100 dol. ; A . put in 40

osen for 20 days, B . 30 oxen for 40 days, and C . 50 oxen for 10

days ; How much , of the 100 dol. must each pay ?

Ans. A . 32 .dol. . B . 48 dol. ; C . 2Q dol. ..

4 . Two men hired a pasture far 18 months, for 262 dol. A .

at first, put in 100 sheep , and at the end of 8 months be put in

50 more ; B .at first, put in 275 sheep , and at theend of 4 months

he took out 70 sheep . What must each .man pay ?

Ans. A . 96d. 10c. 8m . ; B . 1654 . 896. in .

5 . Three persons, in company, trade in the following man .

ner, A . deposits in the stock 4 .195 , 14 for 90 days ; B . 2 . 179 ,

18, 3 for 150 days ; C . 59 , 14 , 10 for 330 days. At the ex

. piration of the last term , they settle and find a gain of £ .364 ,

18. and make a dividend ; What does each man receive ?

Ans. A . receives 6 .102, 6 ; B . 6 . 148, 1, 1, 2 ; C . 6 . 114 , 10 , 6 , 1 .

6 . By trading in partnership , Peter and John gain £70. Into

the stock , Peter , put £9 .40, for 90 days, John put £ .75 for 120

days ; What is each man ' s share ?

Ans. John has £ .50 and Peter 6 .20.

7. Three farmers rent pasturage, at 6 : 36 , 10 , 6 the season .

W . put in 23. horses for 27 days ; Z . 21, for 35 days ; and X .

16 , for 23 days ; What is the proportionate part of each man 's

debt ?

Ans. W . owes £ .13, 3 , 1, 2 ; Z . £ .15 , 11 , 5, and x . £.7 , 15, 11.

O

EXTRACTION OF THE SQUARE ROOT.

A SQUARE number ariseth from the multiplication of a

number into itself ; the number, so multiplied , is called the

root ; thus, 4 multiplied by 4 , produces 16 ; so 16 is a square

number, and 4 is the root.
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To extract the square root of anynumber, is to find another

number ; which , multiplied by. (or into ) itself, produces the

given number ; and after the root is found , such a multiplication -

is a proof of the work,

All the single square numbers, with their respective roots, .

are contained in the following Table .

Roots. TIT2T3T 4 75 76 77 7879 ..

1squirres. Tal oli ly | 16 | 25 | 36 | 79 | 64 | 81

RULE .

1 . When the square root of any number, not expressed in

the talle , is required , set a point over. the place of units, .

another over the place of hundreds, and so on , over every se

cond figure towards the left hand , which points shew the num .

ber of figures the root will consist of.

2 . Find the nearest square number in the first, or left hand

seriol, and subtract it therefrom , and place the root of the

square on the right of the given number, in the manner of a

quotient in division, for the first figure of the root. .

3. To the remainder annex the second period for a dividend ; - !

and on the left thereof write the double of the root ; already

jound, for a divisor.

4 . Seck how often the divisor is contained in the dividend

( reserving; always, the unit's place ) and place the said . figure . .

in the root, and likewise on the right hand of the divisor : mul

tiply the divisor by the figure last found in the root, and subr

tract the product from the dividend ; to the remainder join tbe

next period for a new dividend,

5. Find a new divisor, by doubling the right hand figure of the

Jast divisor, and bring it down ; and from these find the next :

figure in the root, as directed last ; continue the operation in

the same manner, till you have brought down all the periods.

Note 1 . If there be decimals in the given number, it must !

be pointed both ways from the place of units.

2. When the divisor cannot be had in the dividend , place a

cyplier in the root, and also on the righthand of the divisor.

3 . If there be a remainder after extraction , add two cyphers

and proceed as before, and the root, arising therefrom , will

be a decimal.

EXAMPLES

1. What is the square root of 184962

18496 (136 the root.: Answer.

.

23 84

69

266) 1596 .

1596 :
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; . What is the square root of 234,09 1.

. .? . 234,09 (15, 3 the Answer .

; . 25) 134

125

303) 909

909

3. What is the square root of 6

.. 6 ( 2 ,449, E6, the root .

44) 200

176

484 ) 2400

1936

4889)46400

44001

4 . What is the square root of 292,41 ?. . Ans. 17, 1.

5 . What is the square root of ,002809 ? Ans. ,053 ,

6 . What is the square root of 30138696025 Ans. 173605.

7 . What is the square root of 213858 ? Ans. 654.

8 . What is the square root of 72745922 ? . Ans. 12062.

9 . What is the square root of 22071204 ? i Ans. 4693. :

10. What is the square root of 2268741 ? Ans, 1506 ,23.

11. What is the square root of 7596796 ? Ans, 2756 , 228 .

12. What is the square root of ,00032754 ? " Ans. ,01809.

APPLICATION AND USE OF THE SQUARE

ROOT.

To find a mean proportional between twonumbers.

:: RULE.

Multiply the given numbers together, and extract the square

root of the product, which root will be the mean proportional

sought.

EXAMPLÉS.

1. What is the mean proportionalbetween 49 and 641
49 : :

64 3136( 56 Ans. .
. .251

196

294 106 )636

636

3136

I 2
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2. Whatis the mean proportional belween 144 and 121 ? :

178. 132.

3. What is the mean proportional between 6 and 24 ! Ans. 12.

4 . What is the mean proportionalbetween 4276 and 842 ?

Ans. 1897, 4 .

To find the side of a Square equal in Area, to any giren Superfi
cies whatever.

Rule.
Find the content of the given Area, and the root is the side

of the square sought.

EXAMPLES.

1 . An acre of land contains 160 square Tods ; What is the

side of a square equal in area thereto ?

160 ) 12,649, & c. Answer .

22)60
' 14

246 ) 1600

1476

2524 ) 12400

10096

· 35289) 230400
22761

2799

2 . Supposé a general had an army of 567009 men, and he

would form them into a square i How many men must be in :

tank and file ! Ans. 753. ..

3. Let 8192 men be formed into an oblong , so that the nụm

ber in rank may be double the file .

Ans 8192 / 2 = 4096r. -264 in file . 64x2 = 128 in rank .

4 . Suppose a geritleman would set out an orchard of 864

trees, so that the length shall be to the breadth as 3 to 2 ; How

many trees must there be in length , and how many in breadth ?

To resolve any question of this nature ; say, as the ratio in

length is to the ratio in breadth , so is the number of trees to a

fourth number, whose square root is the number in breadth ;

zhen, as:the ratio in breadth , is to the ratio in length , so is the

number of recs, to a fourth nuviber, whose root is thenumber

in length . 1.

As 3 : 2 : : 8643 ; 576 and / 576 = 24 number in breadth .

As 2 : 3 : : 864 : :1296 and 1296 = 36 number, in length .

Note. The square of the hypothénuse or the longest side of

a right angled triangle , is equal to the sum of the square s of

the other two sides ; and consequently, the difference of the
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squares of the hypothenuse and either ofthe other sides, is the

square of the remaining side.

* 5 . A line 81 feet long , will exactly reach from the top of a

fort , on the opposite bank of a river, known to be 69 feet broad :

The heightof the wall is required !

81x8156561 ; and 69 x 69 = 4761 : then 6561

ISO 4761 = 1800 , and / 1800 = 42,426 feet, the Ans.

6 . Two ships sail from the same port, one goes due east 150

miles ; the other due north 252 miles ; How far are they asun -;

der ?

150X150 = 22500. 252X25263504 , then 63504 + 22500 = 86004

and 86004 = 293 ,26 miles the Ans. .

: 7 . A ladder , 40 feet long , may be so planted , as to reach &

window 33 feet from the ground, on one side the street and

without moving it at the foot, will do the sameby a window 21

feet high on the other side ; How wide is the street ?

40X40 - 1600. 33X33 = 1089. 21X215441 : then 1600 - 1089

511, and /511 = 22, 6 , and 1600... 441 = 1159, and 1159 = 34,04:

then 22, 6 -434 ,04 = 56,64 feet, the Ans. .

8 . If a man travel 40 miles due north , and then turn and trave

el 30 miles due west ; How far ishe from the place where he

first started ? Ans. 50 miles.

The area of a cirde given to find the diameter .

RULE .

Multiply the square root of the area, by 1,12837. The pro .

duct is the answer.

Required the length of a rope, having one end fastened in

the ground , and the other tied to a horse' s tail, so that he may

eat an acre of grass, allowing the horse and his tail to be 57

Ans. 6 , 136 . 7 .

Thearea of a circle given to find the circumference.

RULE .

Multiply the square root of the area by 3,5449. The product

is the circumference .

1 . What is the circumference of a circle , wbose area is 12

rods ? ins. 24 ,5596 .

2. What is the circumference of a circle , whose area is 320

tods ? . Ana 89, 1678.

.

.yds.

.
.

EXTRACTION OF THE CUBE ROOT.

TO extract the Cube Root of any number, is to find another,

which multiplied by itself , and that product by the number

found , produces the nuinber given for extraction .

All single cube numbers, with their respective roots are con

tained in the following Table.

Roots. 11 ; 21315 16171819

Cubes. n11..8 127 125 .216 343 512 729
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RULE .

1. Separate the given number into periods of three figures
each , by placing a point over the unit's place, and every third

figure to the left band of the unit .

2. Seek the nearest cube in the left hand period , and place

its root in the quotient.

3. Subtract the cube, thus found , from the said period, and to the
remainder bring down thenext period , and callthis the dividend.

4 . Multiply the square of the quotient by 300, and call it the

triple square, and the quotientby 30, and call it the triple quo. .

fient, and the sum of all these call the divisor.

5. Seek how often the divisor may be had in the dividend, and
place the result in the quotient.

6 . Multiply the triple square by the last quotient figure, and

write the product under the dividend ; maltiply the square of

the last quotient figure by the triple quotient, and set this pro..

duct under the last ; under all set the cube of the last quotient

figure, and call their sum the subtrahertd .

7 . Subtract the subtrahend from the dividend, and to the re

mainder bring down the next period for a new diviéend, with

which proceed as before ,and socontinue till the whole is finished .

Nore. Observe the same rules for pointing , when there are

deoimals, and continuing the operation, as in the square root.

: EXAPIPLES.

1. What is the cube root of444194947 ! Ans. 763.

3
9

.
.
.
.

.

: 7X7X7 – 343

ist. divis. = 14910 ) 101194 = ist. dividerid.

95976 = 1st. sultrahend.

dh diois. 1735080 )32189472d. dividend .

52189472d. subtrahend.

7x87x300 = 14700 = 1st. triple square.

17 x 30 = 210 = 1st. triple quotient.

14910 = let. divisor.

14700x6 = 88200

6X6X210 7560

6X6X65 216

95976 – 1st.subtrahenda

76x76x300 = 1732800 = 2d. triple square,

76X30 = 2280 = 2d. triple quotient.

17350802d.daiser.
• 1732800X3 = 5198400

2280x3x3= 20520 .. .. . . !

3X3X3 7. 27 .... .

521894729d.sübtrahench

-
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2 . What is the cube root of 3034644487 .

: : 3 . IVhat is the cube root of 436036824287 ?

4 . What is the cube root of 41,063625 ?

. 5 . What is the cube root of ,002197 ?. .

6 . What is the cube root of 2 :39017 .

7 . What is the cube root of 5735339 ?

8 . What is the cube root of, 32461759 }

9. What is the cube root of 122615327232 !

10 . What is the cube root of 219365327791?

11. Whatis the cube root of 36155 ,027576 ?

. 12 . What is the cube root of 15926 ,972504 ?.

Ans.-672 .

Ans. 7583.

Ans. 3 ,45,

Ans . , 13.

Ans. 73 . .

Ans. 179,

Ans. 319.

Ans 4968.

Ans. 6031.

Ans. 33,06.

Ans 25, 16 .

APPLICATION AND USE OF THE CUBE ROOT.

The use of the Cube Root is to find out thedimensions of like .

solids, as globes, cylenders, cubes, & c.

RULE.

Asthe content, or weight, of a given solid , is to the content,

or weight of another like solid ; so is the cube of the side or di

ameter of the one, to the cube of the side or diameter of the

other. Then the cube root of the quotient will be the length of

the side, or diameter required .

EXAMPLES

1. If a bullet that weighs 721b . be eight inches in diameter,

What will be the diameter of that bullet that weighs 91b . ?

The cube of 8 is 512 ; ;

then as 72 : 9 ; : 512

) 4608 64 ; The cube rootof64

432 is 4 , the diameter

required .

288

288

.

J

2 . If a ship of 100 tonsbe 44 feet long at ' the keel, of what

length must the keel of a ship be that carries 220 tors ?

Say, as 100 : 220 : : so is the cube of 44 , viz 85184 , Yo 187404,8 ;

whose cube root is 57,226 feet, the length of the keei sought.

To find the length of the Masts of a ship .

RULE .

Two thirds the length of the keel, and the breadth of the
beam is the length of the mainmast ; therefore multiply the

length of the keel by 2 , and divide the product by ihree, then

add the breadth of the beam to the quotient, and the total will

be the length of the mainmust.



. 106 ARITAMETIC .

EXAMPLES

1. Suppose a ship to be 108 feet by the keel, and 40 feet bly

: the beam , What is the length of her mainmast ?

108 keel.

;

3 )216

im

72-aſ of the keel.

40 = the breadth of the beam .

112 = length of themainmast. Ans.

2 . If a ship be 84 feet by the keel, and 31 feet by th : beam ,

What is the length of her mainmast ! . Ans. 87 feet. .

To find the length and thickness of Masts and Parde. .

RULE.
Add the breadth of the beam , and the depth of the hold , in

feet, together, divide the product by 1 , 5 , and the quotient will

be the length of themainmast in yards.

EXAMPLES.

1. If the keel of a ship be 73 feet in length, and the breadth of

the beam 28 , 5 feet, and the depth of the hold 12 feet What

is the length ofthe mainmast ? ?

28, 5 breadth of the beam .

12, depth of the hold . :

1, 5) 40,5 ( 27 yards, Answer.
30

105

105

To find the thickness of the mast, having the length given ,

day , i fl. in . thick: f.l.

If 84 : 28 : : 81

81

28

224

84 ) 2268(27

168 -

- 588 : :

588

To find a Ship's Burthen:
The forms of ships are so various that no general rule can be

applied to answer all varieties ; however, the following rules

are practised .
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1. Multiply the breadth , and half the breadth , at themain

: beam , together , and that product by the length ; divide the last

product by 94, and the quotient is the tons.

* 2. Divide the continued product of the length , breadth and

depth , in feet, by 100, for ships of war, and 95 for merchant

ships, in which nothing is allowed for guns, & c . and the quotient

is the tons.'

3. Takethe length , from the sternpost to the upper part of

the stem ; subtract two thirds of her breadth from that length ;

multiply the remainder,by the whole breaduh , and that product

by half the breadth ; in feet, and divide by 100 for war, 94 for

merchant-ships:

4 . The weight of a ship 's burthen is half the weight of water

she can hold.

. EXAMPLES.

1. What is the tonage of a ship , whose length is 97 fået,
breadth 31 feet; and depth 151 feet ?

By Rule 1st. By Rule 2d.

breadth 31 length 97

breadth 15, 5
breadth 31

97155

155

31

291

480, 5

length 97 i

3007 .. .

breadth , x 15 ,5

95 )46608,5(490,61 tons.

43245

94)46608,5 (495,83 tons.

100 )46608,5 (466 tons.

By Rule 3d .
length = 97

of breadth = 20,66 sub.

76 ,33

, mult. by breadth 34

: . . 2366 ,23

breadth x 15,5

. 94 )36676,565(390,175 tons.

The proportions of Noah's ARK were as follow , viz. length

of the keel 300 feet, breadth by the midship -bcam 50 feet, depth.
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in the hold 30 feet ; What was its burthen as a man ofwar ,
merchant ship .

300 X 50 X30 = 450000 - 100 = 4500 tors ase man of war. . .

450000 -- 95 = 473689 tons as a merekantship .

K
O
T

Extraction of the Biquadrate Root.

By discovering a number, which, being involved 4 times in

to itself, produces another number, is the extraction of the Bi.

quadrate Root.

RULE .

First extract the square root of the given number, and then

extract the square root of that square root, and it will give the

biquadrate root.

EXAMPLES,

1 . What is the biquadrate root of 27 ! Ans: 531441. .

3. What is the biquadrate root of 275 ? Ans. 5719140625 .

4 . What is the biquadrate root of 531441 ? Ans. 27 .

5. What is the biquadrate root of 33362176 ? Ans. 76.

6 . What is the biquadrate root of 5719140625 ? Ans. 275 .

· SUPERFICIAL, OR BOARD MEASURE.

THE dimensions of boards, glass, & c . are generally taken

in feet, inches and parts .

RULE. : : :

If the board be regular, multiply the length in inches by the

breadth in inches, and divide the product by 144 , it will give

the answer in feet : Or, if you multiply the length in feet by :

the breadth in inches, and divide by 12, it will give the answer :

in feet.

EXAMPLES.

1 How many square feet in a board, 18 feet long , and 13

inches wide ? Ans. 19ft. or, 193 feet.
Length 18 . feet. :: :

Breadth 13 inchesi

54 .,

: - 18

12)234219 6
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... 2. How many square feet , in a board. 15 . feet 4 inches in
length , and 9 inches in breadth ?

f . in .

15 4 Length = 184 inches. I

12 Breadth 9

184 144) 1656( 11 ) feet , the Answer ,

144

216

· 144

72- ** of 144

If the board be wider at one end than the other, then take

the breadth in the middle, or add the measure of both ends to .

gether , and take half the product for a mean breadth , which

multiply by the length .

3 . How many square feet in a board 10 feet long, and 13 inch

es wide at one end , and 9 inches wide at the other ?

"Ans. 9 feet arge
13 10 feet.

11 inches.

1122 · 12H110

112 mean breadth 9ft.2or,

: 9

4 . How many .square feet in a board , 14 feet long , and 15 in .

ches broad at one end , and 12 inches at the other ?

Ans. 15 feet oor

13 .5

15
14 feet.

12

540

$) 27 . 135

131 = 13,5 12)189,0(15,75

90

60
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CROSS MULTIPLICATION .

THIS Rule is made use of by Workmen and artificers , in : .

casting up the contents oftheir works.

Dimensions are generally taken in feet, inches, & c. as follow ,
viz .

1 foot contains 12 inches or primes, G .

1 inch , or prime, contains 12 seconds, ( 1 )

1 second contains 12 thirds, . .. ( r ) & c .

.
. . .

ches or primes , ( i )

RULE. -

1. Write the corresponding denominations of the multiplier

.under the multiplicand .

2 . Multiply each term in the multiplicand; beginning with

the lowest , by the highest denomination in themultiplier, and

write the result of each under its respective term , observing to

carry an unit for every 12, from each lower denomination to its

next superior, and so for other numbers.

3. Multiply, in the samemanner, all the multiplicand , by the , . 1

primes, or second denomination , and set the result of each term

one place removed to the righthand of those in the multiplicand . - .

4 . Proceed in the same manner with the seconds in the mul.

tiplier, setting the result of each term two places to the right -

hand of the multiplicand , and so of others . "

EXAMPLES.

ft. ' or in . Here I begin with the 4 , and say 4

Multiply 7 3 times 3 are 12 ; get down 0 and carry

By : 4 7 , 1 ; ther 4 times 7 are 28 , and 1 1 car : .

ry make 29, which I set down.

29 0 Next I begin with 7 , and say 7

· 4 2 9 times 3 are 21, set down 9 in the

consent place of seconds and carry 1 prime, .

Product. 33 2 9 or inch ; then 7 times an are 49, and

1 make 50 inches, or 4 feet 2 inches, which set down ; then add

tkem together, and the product is 33ft. 2in . 9sec.

1 . 2 . If a board be 17 feet 7 inches long and 1 foot 5 inches wide ,

How many square feet does it contain ?

Ans. 24ft. 10it . 11sec.

.

N
Y
I

. .

17

1 5

177

in 31

...

24 ' 10 11

3 . How many square feet' in 10 boards , each 13 feet 8 inches

in length , and I foot 3 inches in breadth ?

Ans. 170 feet 10 inchesir



GLAZIERS' WORK,

13 8

1 3.

0
0
1

.c
o

13

3 0

in one board.17 1

. 10

170 10 in ten boards.

GLAZIERS'WORK BY THE FOOT.

IF the windows be square, multiply the length by the

breadth , the sameas in board measure

Note :-- If the windows are arched, or have a curved form ,

no allowance is made on account of the extraordinary trouble ,

waste , & c . The length is taken from the highest part of the

· arch down to the bottom ,

EXAMPLES.

1. If a window be 4 feet 5 inches in length , or height, and

2 feet. 9 inches in breadth, How many square feet does it con

tain ? Ans. 12 feet, 1 in . 9 dec.

fé.
4 5

2 9

8 10

3 . 3

11

9 .

. . . tt !

12 1 9

2 . There is a house with 3 tiers of windows, and 4 windows

in a tier ; the height of the first tier is 6ft. 8 ! : of the second

5ft. 91 , of the third 4ft. 6 ! ; and the breadth of each is 3ft. 51 ;

How many square feet in the whole ? Ans. 173 ft : 41 9 !!

6

..

50g .
.

8
. .

· 5 9 : 3 5

46

1523 H

16 11 21 1 . 9 - :

3 = num . of tiers. . .

173 4 9

50 9
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CARPENTERS' WORK. :

To know how many boards itwill take to cover a frame. .

RULE.

the frame together, and then double the sum , or multiply by :

2 ; then multiply that product by the height, and it will give

the content.

2 . For the gable ends. Multiply the height of one gable end

by its breadın , and it will give the content of both .

3 . For the roof : Multiply the length of both rafters , added

together, by the length of the frame, and it will give the content.

EXAMPLE .

How many boards will cover a barn that is 50 feet long, and

30 feet wide and the height of the gable ende 13 feet, and .

11 : : frers 20 feet each ; and the body of the frame 15 feet in

height ?

50 ft length. Gable end 13 ft. height:

30 ft. breadth . 30 ft. breudth .

390 ft. for both.

160

800

40 ft. both ratters.

50 length of the frame

100

2000 fo. for the roof.
2400 ft. for the body.

390. ft. gable ends.

2000 ft. roof
Ans. 4790 feet.

4790

Note. - The rafters are , generally, two thirds of the breadth "

of the frame in length .

: : Do know how many shinglesst will take to cover a roof.

RULE.

Multiply the length of both rafters, added together, by the .

length of the building , and that product by 144 , and it will

give the content of the roofin square inches Then multiply

The width of a shingle by the breadth of the course for a divi.

sor ; by which divide the content of the roof, and it will give

the number of shingles.

EXAMPLE .

How many shingles will cover a barn 50 feet long, and 20

feet rafters, allowing each shingle to be 4 inches wide, and

cach course 5 inches ?
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20 .

. . , 20 : . : : : : : 4 . . . . .

40 rafters.

· 50 length of building .

20 sg .in. in a single. ..

2000

144 2) 0928800 (OC

8000 14400 .

8000

2000 A

Ane. 14400 shingles ,
288000 sq . in . in the roof.

Note. -- In 'measuring roofs, no deduction is made forsky n

lights , chimney-shafts, & c . -

In measuring flooring , from the content of the whole floor

in feet, take the content of the vacancies for the stairs,hearths,

& c . in feet, and the remainder is the content.

To know the contents of the ceiling of a room , multiply the

number of feet round the room by the height ; from which sub

tract the doors and windows, and the remainder will be the ,

content.

WOOD AND TIMBER MEASURE.

To measure wood.

128 feet make a cord of wood, or bark ; that is, 4 feet high,

4 feet wide, and 8 feet long.

? RULE .

: Multiply the length by the breadth , and that product by the

height, and divide the last product by 128 , and it will give the

number of cords.

· EXAMPLES.

1. If a load of wood be 8 feet 4 inches long, 3 feet 8 inches

wide , and 4 feet 6 inches high , How many cubic feet does it

contain , and how many cords ?

ft. I

8 4 . length . 128 ) 137 661 cord -9ft. 61 cubic feet. Ans...

3 8 breadth 128

5 0 11 . . . 9

5 6 8

. : i . . . Note. It is customary, in some

306 8 - places, to call of a cord 1 foot, %

4 6 height.
or of a cord 2 feet, 3 feet, & c .

To find the contepts of a load of

122 2 8 m wood , or number of feet, as above,

15 3 4 . 0 . divide the whole content, in cubic

feet, by 16 , and it will give the and

137 6 0 O cubic feet, swer.

A
D

K2
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:-?2 . If a load ofwood be 8 feet long , 4 feet wide, apd 2 feet 6

inches high, How many cubic feet, and feet representing parts

of a cordi

16 )80 ( 5 feet or, é of a corda Ans.
80

80 cubic feet,

3. How many cubic feet, cords, and feet representing parts

of a cord , are there in a load of wood , 9 feet 4 inches long , 3

feet 8 inches wide, and 4 feet 9 inches higfi !

128) 162 6 . 8( 1 cord 34 ft. 6 . 8.
3 . 8 128

28 0 11

6 2 8

C
o

j
o

34 .

34

4

2

9

&

.

18 )46% 0 8 10% feet

25 8 00

162 6 8 cubic feed.

4 . How many cubic feet, cords, and feet representing parts

of a cord, are there in a load ofwood 9 feet long , 3 feet 5 inches

high , and 4. feet 3 inches wide ?

( 130 ft. & 7.3 ! ! cabic feet,

Answers. * 1 cord., ft. 8 ' 371

C 8f feet, 873 "

To fonul the contents of a torinut esiib .of tâmber of eqamibgness from

end to end

: : RULE.

· Find the area at one end, by multiplying half the circumfer.

encer by balf the diameter ; multiply that by the length , and

divide the last product by 144 , it will give the contents.

Note. To find the circumference of a circle , say, 23 7 : is

1 22 : * so is the given diameter : to the circumference.

: : : : : . . : ÉXAMPLES.

3. How many solid foet are there in a round stick of t

. of equal bigness from end to end , whose diameter is 14 incbet ,

and length 20 feet

.
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: 22 : : .14 . : 22 < half 'etrouni.. . ' '

; 7 half diam .

88 1545area of one, onda

20 = length .

7) 308 144)3080 ( 21-7 feet, Ans.. .

441- circum . 388

22

i

200

144

56 .
2 . How many solid feet are there in a round stick of timber,

of equal bigness from end to end , whose diameter is 202 in .

ches, and length 30 feet ?

As 7 : 227 : 20, 5 : 64,42 = circuit.

. 32,21half circuna .

10,25 half diam . .

330,1525

30 = length .

i 144 )9904,5750 (68,781 feet Ano. "

to find the solid contents of a tapering stick of timber , whether

squtireor round , when one end is a point. .

. . RULL

Multiply the area ofthe great end, by one third of the tengtk .

EXAMPLES.

1 . How many solid feet in a tapering round stick of timbet,

21 feet long, 28 inches diameter at one end , and a point at the

Other ?

As 7 : 22 : : 28 : 88 cir. : 44 = circum .

14 = 1 diam . ". 2

6163arca at one end. "

7 = 1 of the length,

144 )4319( 29, 94 feet. Ans.

2 . How many solid feet are there in a tapering square stick

of timber, 30 feet long, 12 inches square at one end, and a point

at the other ?
1 %

. .

.- 12 . .

144

10 = 1 of the length .

44)1440 ( 10 feet. Ans.
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To find the contents of a tapering round stick of.timber, when the
• small end is not a point.

- - RULE .

Multiply each diameter into itself ; múltiply one diameter by

the other ; multiply the sum of these products by the length ; .

annex two cyphers to thatproduct, and divide by 382 ; . the quo

tient will be the solid contents.

:

How many solid feet are there in a round stick of timber,

whose diameter at one end is 18 inches, and at the other end

12 inches, and length 20 feet ?

18X18 324 684

12x12 = 144 20 = length . : : : : : : :

12X18 - 216

382) 13680( 3581- - 144 = 24,8 feet.
684

To find the solid contents of a tapering square stick of timber, when

in the small end is not a point.

Rulė.

Multiply each end into itself separately ; multiply one end in .

to the other, and then multiply the sum of these products, by

one third of the length , and the product will be the solid con

tents.

Ans. . .

:

.
.
.

1 , EXAMPLE .

.
:

:
.

.
1

How many solid feet are there in a lapering square stick of -

timber, whose largest end is 15 inches, and least end 9 inches,

and length 24 feet ?

15X15 = 225 441 : .

9X 9- 81 : - . 8 third of the length . ..

9X15 = 135

144) 3528 (24,5 feet. Answer. !

441

De find how many solid feet a round stick of timber, equally large

from end to end, will contain , when made square.

RULE .

Multiply half its diameter into itself, and that product by

twice its length .

EXAMPLE . '

: : If a round stick of timber, werehewn square, which is 20

feet-long and 18 inches diaineter, How many solid feet would
it contain ! --

9 = diameter .

.40 = twice its length .

144)3240(22,5 feet, Answer.
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. . CASK GAUGING .

AMONG the many different rules for gauging, the follow
ing is as exact as any.

Rute ,

Take the diameter at the bung' and head , and length of the

cask : Subtract the bead -diameter fiotr the bung -diameter,

and note the difference.

If the staves of the cast be much curred or bulging between

the bung and the head , multiply the difference by 7 : if not

quite so much curved , by ,65 , if they bulge yet less, by , 6 $ .

and if they are almost or quite strait , by ,55 , and add the pro

duct to the head -diameter ; the sum will be a mean diàmeter

t

the length divide the product by 359 for ale or beer gallons,

and by 294 for wine gallons.

length of the stave.; then take the depth of the chimes, which ,

with the thickness of the heads (which are 1 inch , 17 inch or 2

inches, according to the size of the cask , ) being subtracted from

the length of the staye , leaves the length withio .

Note 2. In taking the buig -diameter, observebymoving the

rod backward and forward , whether the stave, opposite the

bung , be thicker or thinner than the rest, and if it be , make al.

lowance accordingly.

EXAMPLE .

A cask, whose bung-diameter in 30 inches, head.diameter 25

inches, and length 40 inches , How many ale and wine gallons

will it contain ?

Bung -diameter 30

Head -diameter = 25

Differences

3, 5

Add the head-diam . 25

Mean-diameter = 28,5

28,5

1425

570

Squared 812,25

Square of the diam . = 812 ,25

. Length = 40 . .

359)32490,00( 90,50 dle gat.

294 )32490( 151,10 Wine gal. -
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BY THE SLIDING RULE .

On D . is 18,94 , the gauge-point for ale or beer gallons,marked :

A . G . and 17,14 the gauge.point for wine gallons, marked Wpi

G . S : t the gauge point to the length of the cask on C . and

against the mean diameter, on D . you willhave the answer in

ale or wine gallon's according to which gauge-point you make
use of.

BY THE SCALE.

Take theextent from the gauge-point to the mean diameter,:

set one foot of the dividers in thelength , and turning them twice

over, they will point out the content.

TO GAUGE ROUND TUBS, & c.

RULE .

Multiply one diameter by the other, and to that product add

one third of the square of iheir difference ! multiply this sum

by the length , and divide by 359 for beer, and 294 for wine gal.

lons.

: : EXAMPLE. ;

What is the content, in beer and wine gallons, of a -round ' ..

tub , whose diameter at the top , within, is 40 inches, and at

the bottom 34 inches, and the perpendicular height 36 inches

40

- 34

6 = their difference:

1360 6 359)49392( 1374 ale gas
12

1136

1372

36 - height 12 = 3 of the square.

8232

4116

34
.

294 )49392( 168 hine gallons.

TO GAUGE A SQUARE VESSEL,
RULE.

Multiply the length by the breadth , and that product by the .

depth , and then divide by 282 for beer or ale , ( the inches in a

beer or ale gallon, ) and by 231 for wine, brandy, & c . ( the ' :.

: inches contained in a wine gal.on ,) and the quotient will be the
answer .

EXAMPLE.

- If a square vessel be-80 inches in length , 60 in breadth , and

40 inches deep, What is the content in beer and wine gallons !



FOSITION ,

80 length .

60 breadth . .

4800

in : 40 depth. 282 )192000C680,85 beer gal.

- 231 ) 192000(831,12 wine gal.

Note - The content of any vessel, in feet, gallons, and bush .

els , may be thus found : Measure the inside of the vessel, ac- -

cording to the rule of the figure, and find the content in cubic

inches, then ,

( 1728 ) is282 and the quo. Cubic feet,

Divide by Stient will be
10 ) Leor beer gale

Wine gallons. .

( 250.425 thecontentin Bushels.
Bushele .

To exercise the pupil, we shall exhibit some more examples,

under SuperficialMeasure, Cross Multiplication , & c .

EXAMPLES.
1. Required the value of a marble etratum , 5ft. 7in. in length ,

and ift. 10in , in breadth , at Idol. per foot. Ans .. 10dol. 23c.

2 . What will it cost to glaze'a house , having tbiee tiers, of

windows, and three in a tier. Of the first tier, the height is

7ft. 10in , ; of the second, 6ft. 8in . ; and , of the third , 5ft. 4in .

The breadth , 3ft. Ikin . ? The glazing per foot being 14d.

Ans. £ . 13, 11, 10 , 2 .

3. What are the solid contents of a stone, 7ft. 6in . long ;: 3ft.

3in . brpadl, and ift. 10in . in thickness ? Ans. 44ft. 8. 3. in ,

4 . The walls of a painted room , are , in length 97ft. 8in . , in

height, 9ft: 10in . What was the price of painting at 28. 8d.

Fors. per yard ? . . . . . Ans. $ .14 , 11, 1 .

5. In 173ft. 10in , in length , and 10ft. 7in , in breadth , How

many squares ? . .
Ans. 18 - squares, 39ft . 8in . 10 parts.

6 . A house measures within the walls , 52ft. Sin . in length ,and

30ft . 6in , in breadth ; the length of the rafters is the breadth

of the building. . What will it cost, per square, to roof the

house ? Ans. £ .12, 12 , 11, 3 .

7. What is the tonage of a single decked vessel,wbose length

is 60 fl. ; breadth , 20ft, and depth , 8ft. 2 . Ans. 101

8 . What is the tonageof a ship , 74ft.by thekeel, and 26ft. 6in ,

by the beam ? Ans. 2734 tons.

• POSITION .. .

To discover, by false or supposed numbers, the true one, is ;

the intention of Position. It is single and double. "

SINGLE POSITION .

By using one supposed number, and working with it as the

true one, the real number is discovered, by the following :
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.

"RULE. , .

Asthe totalof the errors is to the given sum , so is the sup. .

posed number to the true number. 7

N . B . To prove the work , add together the several parts of

the result, and if it agrees with the giren sum , it is right.

EXAMPLES.

1. An apple woman being asked the number of apples in her : : .
. . ]

basket, replied , that if she had as many, half as many, and one

fourth as many more, she should have 88, How many apples

were there in her basket ?

Suppose 46 46 110 : 88 : : 40
Asmany 40

1 asmany 20

asmany 10 ( 11) 0 )352( 0 (32

33 Ans.

K
.

21
0

22 88 proof
222 .

- 2 . A sharper being asked thenumber of dollars in his trunk ,

-tepliod, that if s, and of them were added together, they :

would make 54. The number of dollars is required . ARA. 72. . .

2 . A gentleman bought a sleigh , harness, and span of borses

for £ .120 . For the horseshe gave twice the price of the har. .

ness and for the sleigh ,twice the price of the horses and Barness,

How many pounds did he give for each ?

Ans. for the horses , £ .26, 13, 4 ; for the hamess, £ .13, 6 , 8 ; '

in for the sleigh ; .80 .

4 . A money -kender loaned an unknown sum of money, at:6 1

per cent. At the expiration of 10 years, be received for princi.

paland interest, 1200, How many pounds were loaned ?

Ana 6 .750 .

5 : A beef seller was asked, whitherhe was driving his 30 fat

oxen ; I have not 30 , he replied , but if I had as many more, 1 .

as many more, and 5 more , I should have 30 , How many oxen

had he in his drove ? ? Ans. 10.

DOUBLE POSITION

IS the using of two supposed numbers ; and if both prove

false, they, with their errors, must bemanaged according to

these rules :

SER UIEI.

Place each error against its respective pusition .
2 . Multiply them cross-wise.

3. If the crosses are alike; that is, both greater ,or both less
than the given number , take their difference for a divisor, and

be difference of their products for a dividend. But if they be

unlike, you must take their som for a divisor, and the sum of

theip products for a dividend. The quotientwill be the answer .
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EXAMPLES
1. Thompson asked Gregory the price of his chaise. Grego

ry answered , had it cost-me 3 times asmuch as it did , and 15

dollars more, it would have costme 300 dollars. What did it

cost ?

dol.

Suppose 90 . Suppose 96

. 3

270

15 .

285 too lit, by 15.

90 15

303 too much , by 3.

X :

96 3

2703 1440

270

Sum of errors 18 18 )1710( 95 Ans.
162

285 :

300 proof.
2. A silversmith hath two silver tankards, of unequal weigbt,

and but one lid to both , weighing 100 % . If the lid be placed on

the less jankard , it will double the weightof thegreaier. But

if placed on the greater tankard , it will be thrice as heavy as

the less. Required the weight of each .Cankard .

1918 tess tankard , 6oz. ; greater tankard , 802. ..

3. Three fishermen , in company, caught. 196 liaddock . Fal

ling into a contention ; each seized as many as he could , A . .

seized on a certain number : B . on asmany as A . and 16 more ;

and C . On the sixth part of both their numbers. On lidw me.

my dicl each seize ? Ans. A . 76 ; B . 92 ; and C . 28. - .

4 . Robert, stealing peaches, was apprehended by the owner' s

son , and to still lim , delivered up the son gave him back 20 .

Meeting with John , he was robbed of half hehad left, and John

gave him back 8 . William soon met him , and forcibly takes

away half of what he hail, but returns one. Arriving at a safe

place, he counted his peaches, and found 26 only , How many did

he steal A128. 120 .

GEOMETRICAL DEFINITIONS. :

1. A point is that which hasno parts, being of itself indivisi
ble . As, A .

2 . A line has length ; butno breadth . As, London
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3. The extremities of lines are points. . As, - s

4 : a right line is the shortest, that can be drawn between any

tuo points . Ab,A B

5 . If it be not the shortest, then it is called a curved line.

As,AaB

6 . Superficies, or surface, is length and breadth , without any : :
thickness.

7. The inclination of two lines, meeting one another, or the

: opening between them is called an angle. As, 2

8 . If a right line fall upon another, so as to incline to nei.

ther side, and making the angles equal : then tbe angles are cal.

led right angles ; and the falling line is called the perpendicu . .

lar. As,

9 . An obtuse angle is greater than a right angle : An acute

angle is less.

10 . If a right line be fastened at one end, and the other end be . .

carried quite round , then the inclosed space is called a circle , i .

and the curve line, described by the other end of the line is cal

led the circumference, or periphery. 3

11. The place wbere the first end is fixed is called the cen .

tre ; and tlie describing line , the semi-diameter, or radius.

12 . The diameter of a circle is a right line drawn through the

centre, and terminales on each side of the circle . And it di.. .

vides the circumference and circle into two equal parts called

the semicircles.

15. The circumference of every circle , is supposed to be divi. .

ded into S60 equal parts , called degrees ; and each degree, inas

to 60 equal parts, called minutes , and each minute, into 60

equal parts, called seconds, and (bese into thirds, fourths, & c.

14. Parallel lines are equidistant from each other .

15. A figure, having three equal sides , is called an equilateral

figure : Having two sides equal, Isoseles : Having three sides

unequal, scalene.

16. Any four sided figure is called a quadrilateral figure.

17 . Quadrilateral figures, having opposite sides parallel, are

called parallelograms.

-

its angles, right angles, is called a square.

19. A parallelogram , having opposite sides equal and angles
right, is called an oblong .

20. A rhombus is a parallelogram of equal sides,and has its an .
gles either obtuse or acute .

21. A rhomboides is a parallelogram whose opposite sides are

"equal and angles obtuse, or acute

*22. A quadrilateral figure , that is not a parallelogram , is called

å trapezirme

23. Figures , having more than four sides and four angles, are

called palygons , and they often take their name from the number

of angles ; as pentagon , five angled ; hexngon , six angled ; septa.
soir, seven angled ;. octagon , eight angled , & c.

. : : N . B. Let the instructor illustrate each definition ,by,exemples
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GEOMETRICAL PROBLEMS. .

PROBLEM 1. .

To'erect a perpendicular near themiddle of a given line , as from . 1.

Set one foot of the

compasses in the giv. . .

en point, n , open them

to anydistance at pleas

ure as to B , and with

that extent make the

marks B and C . Set

one foot of the coma

passes at B at any ex .

tent above half the dis .

tance from B to C , de .

scribe an arch above B
AS APC

the line, and with the same extent, and one foot in C , describe

an arch crossing the former ; draw a line from the insersection :

of the arches to the given point A , which willbe the perpen

dicular required . ..

PAOBLEM2.

To divide a line, as AB into two equalparts.

Set one foot of the

compasses in the.

point A , & opening

them beyond themid .

dle of the line, de

scribe arches above

and below the line i A

with the sameextent,

set one foot in the

point B , and describe

iwo arches crossing

the former : draw a

line from the inter :

section of the arches ;

above the line, to the intersection below the line, and the line

AB, will be divided into two equalparts . This

. PROBLEM 3 .

To erect a perpendicular upon,the end of a line.

Set one foot ofthe compasses in

the given point B , open them to

any convenient distance , and de

scribe the arch CDE ; set one

foot in C , and with the sameex.

tent, cross the arch at D ; with

the same extent cross the aroh

again from D to E ; then with

one foot of the compasses in D ,

and with any extent above the half A .

of.DE, describe an arch a , tako

.

.

.
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the compasses from D , and keping them at the same estent

with one fuot'in E , intersect the former arch a , from thence draw

a line to the point B , which will be the perpendicular required .

PROBLEM 4 .

From a point assigned , to let fail a perpendicular upon a given line.

.

n
y
i

H
e
h
e

. . .

.

C

: *

* *

:

:

With one foot ofthe

compasses in the point

a , extend the other so

as to reach beyond the

line AB, and describe

an arch to cut the line

A B in C and D ; set.

one foot of the coin .

passes in C , and with

any extent above half

£ D , describe an arch

b , keeping the com - . .

passes at the same extent, set one foot in D , and intersect the

arch b ; through which intersection , and the point d , draw a

E , which will be the required perpendicular.

:: PROBLEM 5 .

To draw a line paraliei to a given line A B . . .

Set one foot ofE

the coinpasses in Roelo

any part of the

line, as at c ; ex .

tend ite compas.

ses at pleasure , A

unless a distance

be assigned , and describe an arch b ; with the same extent, in .

some other part of the line A B , as at e , describe the arch a ;

Jay a ruler 10 the extremities of the arches, and draw the line

E F , which willbe parallel to the line A . B .

PROBLEM 6 .

To form a triangle with three given lines, provided any two of tļiem :
be longer than the third.

Let A , B , C , be ile . A m

three given lines ; draw B

a line, AB; át pleasure ; C .

take the line C in the

compasses , set one foot

in A , and with theoth

er make a mark at B ;

then take the given line

Bin the compasses,

and setting one foot in

A , describe an arth at

C ; then take the given

line A , in your com .

passes, setting one foot

in B , intersect the arch A

C

.

.
.
.
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C in C ; lastly, draw thelines A C and B C , and the triangle
will be formed:

PROBLEM 7.

• Tomakt a 'aquare, having equat sidos, equal to any gizen line. .

o
AN

draw a line A B ; equal toD

the given line, from B raise

a perpendicular to C , equal

toAB, with the same ex

tent, set one foot in Cand '

describe the arch at D ; al

90 with the same extent;

sect the arch at D ; lastly ,

draw the lines A D and D .

C , and the square willbe

completed.

A parallelogram , or long square, may be constructed in like

0

21
0
1

breadth .

DE PROBLEM : Bi

To describe a circle, which shall pass through ' any three giden :

points, which are not in a straight line.

Let A B C be the three

given points through which

the circle is to pass. Join

the points A B and B C with .

right lines, and bisect these.

lines ; the point D , where

the bisecting lines. cross

each other, will be the cen .

tre of the circle required .

Place one foot of the com

passos in D , extending the
C

other to either of the given

points; and the circle described by that radius, will pass

through all the points .

PROBLEM 9 .

To describe the Carpenter's ovali
Take one fourth of the

intended length of the

oval, in the compasses, . 8 .

and describe a circle at

pleasure , and tbro ' ' the

centre thereof, at 1 , draw a l. .

a line as A B . On the two **

points where the circum

ference of this circle cuts h

the line A B . as centres,

describe circles with the

game extent as before

11

1
0

L . . .
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Dr . " ,

draw d c perpendicular to A B , passing through the centre of the

middle circle From the points cand do draw ce, ch and dog d .gr

set one foot of the compuşies in dg.and extend the other to side.

scribe the arck g f ; with the same extent, and one foot in a de.

scribe the arcbh e ; these arches, with the circular parts , will forma

the oval required .

PROBLEM 10 .

To describe a rhombur

Make the angle, ACB of any

magnitude, at pleasure ; then taking

the length of one of these lines in the

compasses, set one foot in A , and de .

scribe an arch , as at D '; then with the

same extent, and one foot in B ; de.

scribe an arch intersecting the other ;

Lastly , from the intersecting of the

archas draw the lines A . . and D . B ,

and it will be completed .

V

O

D

U

: : PROBLEM 11.

omike a hexagon , or six -sided figure

Draw .a circle at pleasure ,

then without altering the ex ;

tent of the compasses , mark i

out the hexagon required

round the circle ; for the se.

midiameter of any circle is

the side of the greatest hex- :

agon that canbemade with .

in the same circle . By this

method coopers find out the

bigness of heads for their

casks ; ,ihat is , they take &

sixth part of the circumfer

ence of the inside of the

chines to describethe circle

.

PROBLEM . 12 .

: : To rauke an angle to contain any number of degreer. .

Note To do this it is recessary to have a soale , of which there

are soveral sorts, both large and small. On one sideof the scalt

. there art generally two lines with brass centres, marked at the
· ends Cho, which this tines of chords for laying down and men

w ing angles. At the left band of the line of chorda, and on the

..

m
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other side of the scale , are likes of equal parts for laying down

chains and links, rads, & c .

It is required tomake an angle that shallcontain 45 degrees

· Draw a line at plea

sure, as a B , then set

ting one foot of the

compasses in the brass

centre at the begin

ping of the line of
chords. see that the

other fall just on 60

degrees, or the other

brass centre : With

that extent setone foot

in A , and describe the A * -

arch CD. Then take

from your line of chords 45 degrees, and setting one foot in D

make a mark upon the arch at C , through which draw the liner

AE : So shall the angle A E B be 45 degrees. If you would erect

a perpendicular, by the line of chords, upon a given line , it is no

more than to make an angle that shall contain 90 degrees.

• The reason why you are to take 60 from the line of chords 10

make your arch by, is , because the chord of 60 degrees is the se :

midiameter of a circle , whose circumference is divided into 360

equal parts. :

. : PROBLEM 13 .

Tomake a regular Polygon or any figure of 5 , 6 : 7 , 8 , or more sidesi

i by the line of chords.

Divide 360, the number of degrees contained in a circle , by the

pomber of sides you would have your figure to contain ; the quor

tient taken from the line of chords will be one side of such a figure

To make a pentagon, or a figure of five sides ; divide 360 by 5.

the quotient is 72, equal to one side of a pentagon.

Take 60 degrees from the

line of chords, and describe

a cirale ; then take 72 from

the line of chords, and be

ginning at any part of the

circle , set off that extent

round the circle, then draw

lines between those marks ,

and the figure will be com

pleted . And so of any oth

er Polygon , bę the number

of sides what they will.

When IRAN IRATUARE!
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LAND MEASURE, OR SURVEYING . : - )

Note.- 12.inches make one foot, 3 feet one yard , 54 yards, or
16 % feel, one rod , 4 rods one chain of Gunter 's, eighty chains

or 320 rods, one mile.

There are buttwo material.things, towards themeasuring of

a piece of land , to be done in the field ; the one is to measure

the lines, the other is to take the quantity of the angle each

line makes with the meridian ; then drawing meridian lines

upon paper, which -represents the needle of the instrument, and

by the help of a protractor ,which represents the instrument, we

readily lay down the lines and angles in such proportions as

they are in the field.

Temeasure the lines there are several sorts of chains, as Mr;

Bathorone's of two rods in length , containing 50 lirks ; others

of one rod in length . But that which is the best to cast up the

content of a field by, is Mr. Gunter's, which is 4 -rods long , and

contains 100 links, each link being 7 . 5 inches long . But this

chain is too long to be used in uneven ground and thick woods.

When this is the case you may measure with a chain two rods

in length , remembering when you put down the measure of the

lines in your field book , that you set down but halfof the chains

and odd links, carrying 50 to the odd links for every odd chain ;

as, if a line measured by the two rod chain , 9 chains, 30 links,

you must get down 4 chains, 80 links ; which will be the same

asifyou had measured by the 4 rod chain .

To take the quantity of an angle each line makerwith the meridian,

there are many instruments ; as the planetable, semicircle ,-theo .

dolite , circumterentor or compass, & c . To desc:ibe these to

you , with their several parts, is needless ; as one hour's ưse .

of them will better describe them , 'than the reading of many.

sheets of paper. The compass is most generally used in Amer

ica, to take the quantity of an angle , and is generally divided

into quadrants , of 90 degrees, proceeding-both ways from the

north and south points:

Let the line N . S .

represent a meridian

or north and south :

line , and you are de .

sirous to know what

point. A is from N .

Place your compass

at N , with the foro .

er-de-luce towards

you ; see thatthe top

of the compass be

level, and that the

needle vibrates free

Ly : 29,soon as the .N S

I needle is-settled , which is bere represented by the line N . S .

A :

+
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direct your-sights to A, and see whiat degree is cut by the south

end of the needle , which let be 40 , then is A , south 40 degrees

east. .

: : Now to measure the line N . A . or any other line, care must

be taken that those who carry the chain do not deviate from a

straight line, and that they make no mistake in the number of

the chains.

Suppose the line N . A . to be 4 chains, 60 links ; and the

point, south 40 degrees east, and that the bound at A , be a

rock ; you must put it down in the following manner in jour.

field book ;

Station

N .

Bearings. Ch. Lin . | Bounds. | Upon whom

bounded .

1 S . 40° E . | 4 , 601 A röck Joseph Nye.

" It frequently happens, in surveying , that you cannot see from

one bound to the other, by reason of the unevenness of the

ground or woods. When this bappens, if you can at any place,

directly between the bounds discover both , you may, by look ;

ing through the sights both ways, move your compass until you .

get it in a direct line , and then take the bearing . Or you may

direct your sights to someobject which sou think is the nearest

in course to the bound , observing that those who carry the chain

follow -in a direct line to that object, and if it be distant as far

as the bound , and if you happen to run one rod

from the bounds, and the line be 60 rods, you

must allow one degree ; for one degree . will

gain a rod in about 60 ; and so in proportion

for a longer or shorter line, or greater or less

distance from the bound. But the following

method is , by some, preferred to the last ; as,

surpose it be required to run a line from A to

3 , but being uncertain whereabouts Bjs ; to C

find it, I run N . 400 W , 60 rods, to C ; from

thence I obserre B to bear from me N . 13° E .

36 rods ; now to find the -true course from . A

10 B , I put down the hearings and length of

line from A to C , and from c to B , then I

draw the line . A B ; then apply the protractor

to the point at A , and find The true course to

be N . 20 . W . and by taking tl e line A B , iv

the.compasses, and applying it to the same.

scale the other lines were taken from , I find

the length to-be 85 rods. So I find that B is

N . 200 W . 85 rods.

The common method to survey a field, iş to go round it, and

find the bearings of every corner, and lengih of every line be

tween the corners, which are generally taken in rods and parts,

unless the field be large .
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To Plot a field from the following field -book .

Stations. Bearinga i Rode.T Bóunde,

N 140 .E 60 bounded.

s . 720 . L . 50

| N , 450 . E . i

B .
1

100

to 18t bounds.

10

.

First draw a

line, as N S . to

represent a me.

ridian , or north

and south line.

Upon any con

venient place on

the line, make a

yxark as at A ;

upon which lay

themeridian line

ofthe protractor ,

(which should

be gralnated

with twice 90

degrees, of in A

the same man .

nerthat the com .

pass is gradua .

ted , ) to theme.

ridian line on

the paper, ands

against 14ºmake

a mark , through

which draw a line ; then take 60 from which line you please,

of equal parts, on the scale , and set off from A to B ; obserye .

ing io use the same line you begin with thro ' the whole ploti

Through the mark of B , draw a meridian parallel to the other ;

turn your protractor the other way, because the line runssouth ,

placing it on the meridian at B and against 729. make a mark ,

and proceed as before, setting off 50 rods from B to C ; do tho..

like by the other angles and lines, until you come round to the

place where you began

To find the content of a Plot of land. :

In casting up the content of a piece of land measureá by the 4 *

rod chain , multiply the cbains and links by chains and links, as

. . : , wholenumbers; and from the productcutoff five figures to find the

acres ; then multiply the 5 figures, cut off, by 4 ; from that pro.

duct cut off five figures , and the other will be roods ; then 'mul.

tiply by 40, cut off as before , and the remainder will be rods.

If the lengths be in rods, multiply them together, and divide by

160 ; the product will be acres, and the remainder rods.

- - .

.

. : i . .



SURVETING . 131

1. Tomeasure a square having equal sides.

RULE .

Multiply the side of the square into itself, and the product

will be the area.

10,000Let A be a true square, each side mea.

suring 10 chains ; multiply 10 chains, 00

links,by 10 chains, 00 links, thus,

10 , 00

10 ,00 1
0,

0
0
0

10300000

the product is just 10 acres for the square,

. 2 . To measare a Parallelogram , or long square.

RULE .

Multiply the length by the breadth .

20,50
· Let B represent a parallelogram ,

.whose length is 20 chains, 50 links,

and breadih 10 chains, 00 links.

20 , 50 1
0

,0
0

10 ,00

Acres 20 )50000 Area 20 A. 2 Roods.

Ronds 2700000

3. Tomeasure a Triangle.

: : RULE .

Multiply half the base by the whole perpendicular , or the

whole base by half the perpendicular ; or multiply the whole

base and whole perpendicular together, and take half that pro

duct for the content. Eițber of these three ways will do .

The longest side of a criangle is usually called the base , except

in a right angled triangle , where the longest of the two legs,

which include the right angle, is called the base. .

In the right-angled triangle , A B C , .

right angled at B ; the base A : B 10 .

chains; theperpendicular B C 13 chains,

70 links.

Perpendicular 13 70

the base 500

: :6 )85000
4 Area 6 2 . 3 R . 16

rods,

3 40000
A Comment

• 40

116)00000
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The oblique-angled trian

glc ABC, being given , let

fall a perpendicular from the

angle at B on the base A C ,

. And the perpendicular is the

height of the triangle. The

base A C , being 30 rods,

and the perpendicular B DA

17 rods.

Half of the base 15

Perpendicular 17

Or, whole tase 30

Perpendic. 8, 5

: 150105

15 240

Rods in an acre 1609255 ( 1 4 . 265, 0

160 Area 1 A , 2 R . 15 rods. . .

Rods in a rood . 40:95( 2 R .

80

15 rods.

4 . To measure a Trapeziun , or figure of four unequal sides, and numbe

equai angles.

.

:

.

B
E

: : RULE. .

Draw a diagonal line from one of the angles to the opposite

angle as A B , and then will the trapezium be divided into two ·

triangles , of which the diagonal is the common base : then lot

diagonal, adil those perpendiculars together, and multiply half .

that sum into the diagonal, or half of the diagonal into the sum

of the perpendiculars, and that product will be the area of the

Trapezium . In the Trapezium ACBD, the diagonal A Bis

A chains , 58 links, the perpendicularDE, 1 chain , 55 links, and

the perpendicular CF, 2 chains, 23 links.
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1, 55

2,23 :

Diagonal

the sum of the perp. =

4 58

1 . 89

378
41 22

366 4

4581,897

0 )865 02

in

n
i
r
m
w
r
n

nnn111

Area 0 A . 3 R . 224 rods. 3)56 48

40

223499 20
$. To measure an irregular figure:

RULE .

Divide the figure into triangles , by drawing diagonals from

one angle to another ; then measure all the tri ngles, by either

of the rules, already taught, alld the sum uf their several

areas will be the erea of the given izure

In the triangle A
E

F B . the base F A

26 , 5 rods, and the.per

pendicular B a 12, 5

rods ; in the triangle

FB. E , the basé B E

28 rods, and the per

pendicular F d 131ds .

in the triangle E 3D.

the base B E 28 rods,

and the pe pemelicular

Dc16 ; in the triangle

DCB, the baseDC

22 rods, and the per .

pendicular B 612 rods.

See the work .

13,25 = } "A F . 14 = 1 BE. .
12,5 = per a B .

13 = per F d . .

6 625 '
42

· 26 50

132 5 : 3

165,625 Area ofAF B. . 182 = Arca of F B E . .

14 = BE.
| 11 = p c .

* 16 = per De. . ,
12 = per 8 . 6.

84 .
132 Area of DC.B. . .

.

o

n

u

n
A

T

M

D
R
I
L
I
N

!

"
.

q
u
e

c
o
n
d
i
d
o

14

224 = Area of E BD.

M . .
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AF B 165.625

FBE5182

E B D = 224

DC B = 132

The figure contains

4 A . 1 R . 23. rode. .

:

160 )703,625( 4

640

40 ;63( 1

40

H ,

23

The number of triangles, in any irregular figure, will be
less, by two , and the diagonals less, by three, than the num .

ber of the sides of the figure. . . )

10 measure a circle and its parts.
In the annexed

i circle A D BÉ G

· E , the arch line A

DBFGE is cal.

Jed the periphery,

thelengtirofwhich

is called the ciř .

cumference : Any

line as a B , p4s.

sing thro' the cen - . A

tre C , cyis the cir. 1

cle into two equal

parts, called semio ,

circles , or half cir .

,, clęs,and such lines

are called diame. ?

ters, of the circle .

To find the con ....

tent ofthe whole circle, you must first know the length of the

diameter, or the circumference ; one of which being known, the. ..

other is easily found ; for as 7 : is tu 22 : : so is the diameter ::

to the circumference ; and as 22 ; is 10 7 : :- 50 is the circum . ;

ference to the diameter.

In this annexed figure, the diameter A 3 is 2 abains or 200

links ; wbich , multiplied by 22, and the product divided by 7,

gives 6 ch . 28 lin and something more for the circumference

Now , to find the superficial content, multiply half the circumfer

rence by half the diameter, the product will be the content ; half

the circumference is 3 ch . 14 lin . ; half the diameter, 1 ch . 00

lin . ; i which , multiplied together , the product is 3 ,1400 square

* Jinkes , or 1 rood , 10 .rods, the content of the circle .

i . To find the contentby the diameter only .

is . Ar 14 . is to 13 Mois the square of the diameter to the content.

. . . The square of the diameter is 40000 ; which multiplied.by 11,

. . . . makes 420000 , which , divided by 14, gives 31428, or ovėrood ,

: - 14 rods, and somethingmore!



: To find the content of the sector of a circle:

Multiply half the eompass thereot by the semidiameter of the .

circle ; the product willbe the answer.

- " In the foregbing circle I would know the content of that lit .

tle piece DCB ; the arch D B is 78, 5 links ; the half of it is.

39,25 lin . ; which , multiplied by the semidiameter, 1 ch . 00 lia .

gives 3925 square links, or 6 ,25 rods.

To find the contentof a segment of a circie, without knowing the die

ameter,

Let E F , G , in the foregoing figure be the segmentof a circle ,

the chord E , F is 1 ch . 70 lin . or 170 lin . ; the perpendicular G

H , 50 links ; now multiply ofthe one by the whole of the other,

the product willbe the content nearly ; the two- thirds of 170 is

the nearest 113, which , inultiplied by 50 , produces 5650 square

links, or 9 rods. :

. 7 . Tomeasure an Ellifisis or Ovak.

Rube.

Multiply thetwodiameter ofthe oval together ; tben;multiplying
the productby ,7854 , this last product willbethe area of the oval.

In the annexed o .

val, ABCD, the

transversediameter

A C , is 34 feet, and

the conjugate diam .

eter, BD, is 24 ;

to find the area.

34

: 24

- B -

2
4

336

68

816

,7854

3264

4080

6528

5712

610 ,8864. : : Area 640,8864 feet.

To Plot and find the content of a lot af land from the minutga:in the

field-book.

Sta . onet Bearings. Rode. Boundoom On whom bounded .

N . 21%, E . .19,5 A stake. Likewise, if there

N . 43°. E . 24 . A rock . he any thing you

S . 25º, E . 19 Stake Listenes. wish to remark , as .

N . 489. E . 12 25 White oak tree rivers, roads, buil

5 . 25°. El 18 | Apple tree . ldings, & c , you may

s. 41º W 54 corner of a wall. set them down in ! ..

A . (N . 23° W . 33, 5 !Heap of stones. Ithis column.

ត
់
ប
ង
់
៤
៤

be
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First plot the field , by the foregoing rules ; then divide it in

to triangles, and measure their bases and perpendiculars ; then

work as follows.

D

B K
: . . . . . . . . . .

:
:

. .
.

.
.

.
.Triangle A B G , Baše A G 54r. ,

Halý perp . B h 15

.270

.

6 )
810

• BE G . Bare, B G 50

Half perp. E i 5 ,75

BCE. Base, B E 36 ,75

Half perp .Ch 6 .

220,50250

350

250

287,50
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. : CD E . Base C D . 24 : :

Half perp.Em : 8.75

: E F G . Base- F G . 18

. Hulf perp. E c 5 87

120 126

114168

192 .
90

105 ,66. 210:00

810 ,

287,50

320,50

105 ,66

.. 160 ) 1633,66 ( 10 4 . O R . 33. 6 rods Area.

160

T
r
e

33

Note. You must always use the same line on the scale, to

find the content, that you used in plotting .

TO LAY OUT LAND .

To lay out any number of acres in a square figure.

RULE.

Annex to thenumber of acres given , 5 cyphers, which will

turn the acres into links, extractthe square root from the ouin - '

, ber thus increased , which will be the side of the proposed square .

: It is required to lay out 100 acres in a square figure. I join

to the 100 five cyphers , and then it is 100 ,00000 square links ;

the root of which is 3162 nearest , or 31 ch. 62 lin . the length of

one side ofthe square. .

To lay out any number of acres in form of a Parallelogram , whereof

i one side is given . .

RULE .

First turn the acres into links by annesing five cyphers ; di.

vide that number by the given side,the quotient will be the oth
' er side.

It is required to lay out 100 acres in a parallelogram , one side

of which shall be 20 chains ; to the '100 I annex five cypbers, ,

and it is 100,00000 , which divided by 20 chains, or 3000 links,,

gives 50 chains for the other side ofthe parallelogram

To lay outany number of acres in form of a triangle upon a given
. . buse.

RULE.

To double the number of acres, annex five cyphers, and di

vide bymebure, the quotient willbe the length of the perpen
dicular required :

It is required to lay out 100 acres in form of a triangle upon a
given base, whose length is 40 cbains. . . .. . . .

To doubla lhe 100 acres, I aníex five.cyphers, wlrich sake

200,00000 ; which, dividedby 40, gives 50 chains for the height

of the perpendicular.

M2

i
s
t
i
n
g

.

L
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. . To find the length of the diameter of a cirole, which was

Sumber of acres negatirti . . .. .

RULE.

As 11 : is to 14 : : so is the number ofacres given : to the

square of the diameter, of the circle , required.

It is required to lay out 100 acres in form of a circle : the

length of the diameter is required . :

Add Ave cyphers to the 100 , and it makes 100,00000 ; then, . .

as 11 : 14 : : 100,00000 : 12727272 ; the root of which is 35

ch. 67 or 68 lin . the diameter of the circle required .

OF DIVIDING LANDS.
To admide a triangle scotral roays:

Suppose A B C contain 60 acres, to be divided between two

men , one to have 40 acres cut off towards A , and the other 20.

acres towards C , and the

line of division to proceed

from the angle B . First,

measure the base A C ,

viz. 50 chains ; then say

by the Rue of Three , if:

the whole content, 60,

give 50chains for its base ,

What will acresgive ?

Multiply and divide, the quotient to be ch . 33 lini; whickt .

set oft upon the base from A to D , and draw the line B P ; which

To divide a triangle into any number of unequal parts, by lincs prom
ceeding from any afstgned forrit .

The triangle A B C contains 60 acres, to be divided between .

3 men , the first to have 15 acres , the second 20 , and the third . .

25 acres, the lives of division to proceed from D . First tea

sure the base, which is 50 chains ; then as 60 : 50 : : : 15 : 12

ch . 50 lin . to be set off from A to E , for the first man 's base . .

thou as 60 : 50 : : 20 : 16th . 66 fin , which set or from 'E to . . .

man’ s báse'vie from Fto6 ,must be 20 chains,84'Ithks. This dorrer

draw . a line from the

point assigned, D ,to the

opposite angle B ; and

from E and F draw the

LIRSEH F ' G parallel

tq : B D . Lastly , ifrom D

drig the lincs D - G , D

W which made theori .

angle into three. puch A ..

PRAEsre megdodir. . . E .

min : :. . . : .: . .



SUUTENING :

To divide a piece of land , in form of a Triangle, decording any

' 'proportion stuen , by.a lino parallel to one of the sides.

The triangle A B C . : : B

contains 60 acres,the base

A Cis chains. It is re .

quired to divide it , by a

line parallel to B C . into

two parts ; the one to

contain 40 acres, the oth

er 20 .

Divide the base as be . A

fore taught,and at the line

of division fall in D ; A RD

Đ being 33 chains, 33 links, and D C 16 chains, 07 links. Mul.

tiply the whole base 50 by A D 33 chains, 33 links, the product

is 1666 ,5000 , extract the square root, and it gives 40 chains, 8 %

links ; set this off from A to E . From E dra v E F parallel te

B C , which divides the triangle as required.

To cut off fron # square any esetzned powe, letnje i form af a par.
allelogrami

RULE.

Extract the square root ofthe number of rods contained in the

square ; divide the number of rods, to be cut off by the root, the

quotient will be the breaslth of the side to be taken off.

The square A B B

C D contains 34 A .

3 R . 20 . rods ; and

it is required to cut

off 8 A . 2 R . 35

rods. . .

The 34 A . 3 . R .

20 rods reduced to

rods, are 5580, the ** *

square root of

wbich is 74, 99 eu

qus to one side of.

the square. Then . .

the - A ... 2 R . 35 . E

rods, reduced to de

rods, are 1395

which divided by the

74 69, give 18 , 6 Albanian dan melihatadlarinin aradan da han de ser les mans

rodo, to be set of

from A to Ej and from 0 to F . Their will the paralelogram A

EFD contuin 8 " R . 35 sods.

To divide a circle according to any proportions.by a mine concentris

· with the fingi.

The areas of circles are in proportion to one another as the

squines of their semidiameters ; dherefore if you divide the

square of the semidiameter by the proportion given , and exno

the square root, you will have your desire

T
A
R
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1 : -
B 's

. .

Let A CB D . be a . .. . Ci

circle to be equally di.

• vided between iwo .

man . The diameter .

thereof is 2 chåins. .

The semidiameter 1

ch . or 100 links. The

square thereof is

10000 . Halfthesquare A

is 5000 : The foot of

the half is 71 links, ..

nearly ; which take

from your scale , and

lipon the.sajne centre

describe the circle G

EHF, which willdi.

vide the circle ABC

Dinto twoequalparts .

TO MEASURE DISTANCES GEOMETRICAL

If you weru at A , and were de.

sirous of knowing the distance

from : A to C ; but by reason of a

river or some other obstacle, you

could not measure it, you might ,

in tlie following manner, obtain

the true distance. .

Thith a compass, or any other

instrument uscd in taking angles,

placed at A , observe what point

C bears from you , which let be S .

750 E . then turn your compass to

wards some other object, as B ;

note the bearing and distance ,

which let bc S . 30 rous. Then

remove your compass to 13 , and 30 rots ,
note the bearing to C , whicli let

be N . 670 E . A

. Now to find the distancei dra.w .a Ime A B , representing å

sorth lihe , and from any scale of equal parts , lay thereon 30

from A to B : then lay your protractor on the point at A , and ; .

set off 73 ' , drawing a line from A through that point ; then.lay

youg protractor on the pointat B , and set off 670 , drawing an i

other line intersecting the former ; the meeting of thiese two

: liries in C completes:the triangle ; then taking the line in ' c in

: your compasses, and applying it .to the same line of equal parts,"

it will give the distance required , 457 rods.

Note the ground between your two stations, as A and B ,

shqald be lepel. : . . . : . "

O .MEASURE HEIGHTS GEOMETRICALLY *

LTH B reprüdent'a tree or building, standmg perpendicu-*

.
6
7
0
.

:

_

.
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farly on lepel ground. At any convenienti distance , as atc

place your semicircle or such other

instrument as you judgebest for ta .

king an angle of altitude, as aiqua .

drant or the like ; observe that your

semicircle .be placed horizontally,

by making a plummet-line fixed to

the centre fall just upon 90 % . Then

move the index up and down, till

yöu espy the top of the tree or buil.

ding , thro' the sights at A ; see

then what degree upon the limb is the

cut,by the index, as suppose 55º.

Then measure the distance CB,

between your instrument and the

object, which let be 30 feet. : 30 feet.
с .

B

: : Draw a line C B at pleasure ; at B erect a ' perpendicular .

From B set off 30 feet towards C , taken from any scale. Lay

. .

-
- through which , and the point C , draw a line intersecting the

perpendicular at A ; then tuke the line A B in your compasses

and applying them to the same line on the scale , you will find

the height of the object A B to be 45 feet, from the level of

your instrument ; to which add the height of your instrument

from the ground , and you will have the height of the object.

: : Tomeasure heights by a staff or rod.

. . . 1. By the aid of a quadrant, a carpenter's , or mason 's plumb,

erect perpendicularly a staff of a given length , -above the sur .

face .

2 Having erected your staff, in a fair day, measure the

length of its shadow , and also the length of the shadow of the

. object, whose height you wish to ascertain ; and then you will

haye all the requisites necessary for operation : Suppose a

The length of the shadow of the staff, 15 ft.

The length of the staff, 10 ft.

The length of the shadow of the object, 135 ft. . .

By the Rule of Three, thus: As 15 : 10 : : 135 : 90 the

height of the object.

N : B . In all operations of this description , the person is sup:

posed to stand on an horizontal plane ; otherwise biswork will :

be erroneous,' On such a plane, the perpendicular height of

any object, may be taken , in a clear day.

Tomeasure distances by the chain only ; or by a cord equally divided

into feet and inches

By eith : r of these instruments, maybemeasured the distanee

of an object on the opposite side of a river, pond , lake ; or,

the distance of any visible, inaccessible object, on the.earti...

.
.

.

.

*7'
'
.
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The breadth of a river, pond, or lake, is required. Ai ! !

OPERATION .

Trect a staff, or any object, at the

waters edge, as B . Move directly

backwards, two or more rods to C ,

SJ that C and B may make a right

line with the object A , on the other

side of the river. On the brink of

the river læy off three, or more rods,

to E . Then complete your parallelo .

gram ; whether it be a square , or

rhombus, or rhomboides, is imma

terial. Take your station at D , cauze

an object to be erected at the water' s

edge, as at F , in the direction of A ,

on the opposite side of the river,

Measure the distance , in rods, or

feel, or inches, from E . to F . Meas .

ure also the distance from D to F ,

and fronu D . to E . Note your meas.

urements on paper, or slate. The

distance from F to B is also known. E

Then sav, as EF :ED : : FB : BA.

Suppose the distance

ch. L .

E . F . 2 30

DE D . 5 20

F . B . 8 30

ch L.
As 2,30 : 5 , 20 .: : 8 ,50 : 18 76 the breadth of the river, ;'

N . B . This measurementis founded on the geometricaltheoreng,

that, if in two triangles, all the angles of one be each respecte

ively equal to all the angles ofthe other ; then the legs opposite

to the equal angles will be proportional. ..

Jl. is.plain , that the sum of all the angles, in the less triangle ,

D , E , F , is equal to the sum of all the angles in the greater

A , B , F . And of course there must be a proportion between :

their respective legs And , consequently, by ascertaining the

length of the base and perpendicular of the less triangle , and

also the base of the greater triangle , you may easily find the

perpenalicular of the greater triangle , which is the breadth of

the river. This is done by the Rule of Three Direct.

The above principles account forthe measurement ofheights,

by,a staff and shadews.

of the line of numbers on Gunter's Scale.

On Gunter's scale there is a line , marked at the right hand,

Tham : which is divided . The marks of the large division being

numbered from left to right, the marks of the smaller division

immediately below the preceding , not numbered.

To prove the line by compasses, observe that the distance

Hot Ito 2 , is equal to the distance from 2 to . 4 ; and from 6 .



2 : SURVEYING. . iis

: 10 is equal to the distance from 4 to 8 ; and from .4 to 8 is equal
to the distähíce from 3 to 6 .

. . . To find a number on the line, as suppose 134 .

For the 1 Hundred , account one on the line ; and for 3 , take 3 :

of the largé divisions ; and for 4 , take 4 of the smaller divisions,

and that is the point. To find 750 , for 7 , take 7 on the line ; for

50; aké 5 of the great divisions ; and that is the point. To find .

a smallnumber as 12 , 'for 10 take one as before , and for 2 , take .

2other tätigéditisions, and that is the point. .
pirkliplication by Gunter 's line.

To mültiply 3*by 7 , set one foot of the compasses on 1, in the

lefthand line , and extend the other to 3, towardsthe right band,

and with the same extent place one foot in 7 , and the other foot

will fall on 21 in the right band line, which is the answer. . .

Division by Gunter's linie.

To divide 63by 3 . extend from 3 10 1 , towards the left hand,

and that extent will reach the same way from 63 to 21, the an .

Frer.

Noté. To multiply jou must extend your compasses filom 1 ,

towards the right band ; and to divide you must extend them to

the left hand ..

· 2 Divide 350 by 25 ; extend from 25 to 1 , towards the left

hand ; and that extent will reach the same way from 350 to 14,

the quotient.

Rule of Three Direct.

1 . If 4 bushels of oats cost 9 shillings, What will 36 bushels

cost Extend from 4 to 9 , towards the right hand , and that ex .

tent will reach the same way from 36 to 81, the answer in sbila .

lings.

2 . If 5 järdsof cloth cost 10s. 6d. What will 3qr yards cost ?

Extend from 5 to 10 , towards the right hand , and .tbat extent

the same way will reach from 30 to 63, ilie answer.

. . . To Measure Boarda. )

1. If a board be 9 inches wide, and 18 feet long , What is the

content in iperficial square feet -- Extend from -12 , (tte cen .

tre of foot measure ) to 9 , towards the left hard, and that extent

the same way will reach from 18 to 13 ) , the answer.

To Measure Tianber by: Gunter' s Line.

A piece of timber 20 inches square and 9 feet long, What is

the content in solid feet i - Extend from 12, the centre, to 20 ,

towards the righthand , and that extent twice the sameway will

reach from 9 to 25 feet, the content.

TO MEASURE A SPHERE OR GLOBE. .

A Sphere or Globe, is a round solid body, in the middle of

which is a point, from which all lines drawn from the surface

ere equal.
. RULE .

M riply the cube of the diameter boy ,5236 , and the product

will be the solid content.
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The diameter of a Globe, A B , is

12 ; to find the solid content.

:

2

1728 = the cube of the diameter.

,5236

10368

5184

3456

8040

904 ,7808 solid content.

Note. When the solidity of a Globe is given , the diameter

mar be found by dividing the solidity by ,5236 , and extracting

the cube root ofvie quotient.

To measure the solidity of a Frustrum or Segmentof a G 'obe.

The frustrum of a Globe , is any part cut off by a plane. ;

• RULE .

To three times the square of the semidiameter, of the base,

add the square of the heighe ; then multiply that sum by the

height,and the product by ,5236 , you willhave the solid content,

• Let A D C represert a D

coal-pit ; · the height at the

chimney , BD, 9 feet ; the

diameter,AC, 24 feet ; to

find how many cords of wood

it contains, making no allow

ance for the chimney. .

12 = semiuiam .

12 . . . ,

144e-square.
15 OC 61

ă

432
4617

,5236

81 = square of

th eight. 27702
513 13851

" 9 height., . 9234 - ! .

23085

4617..,

feet in a cord = 128 )2417,4612 (18,886'com

:

.
.

rd. And

.

N .

* *
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