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PREFACE.

PRS-

TO render the following system plain

and easy, no pains have been spared. Trea-
tises of this kind have often ahounded with
abstruse and intricate questions, more pu7-
zling than beneficial to the learner. And
- soine'authors have dwelt too much on trifling
questions, which, when understooed, afford
no useful knowledge. To shun these ex-

tremes, to féed the wmind, and form our youth

for active life, has been the principal aim, in
.this work. As the Fedéral-mode of reckon-
ing is well adapted to business, and is rapidly
growmg into use, partlcular attention’has been

. given to this mode, in the rules under Deci~

mal Fractions. 'To the patronage of a gene-
rous public, this work is humbly dedicated,

by :
THE AUTHOR.
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ARITHMETIC. .

SECTION I.-
Explanation of Characters.

+chnxr'ins Addition ; as 4-{-5 make 9,

: Subtraction ; as, 6—4 leaves 2. * -
Multiplication ; as, 7 X3 makes 21.
Division ; as, 12-:-6 quotes 2.

.
v

FX

-

te 8, so i§ § to 10.
Equality; as, 4and 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. - -

Il

et BlD 5 QS———— .
NUMERATION ' -

Suows the different value of figures, as they may be differ-
ently arranged, and teaches how to read and write, by the fol-
lowing ten characters 0, 1,2,3,4, 5,6,7,8,9. The firstis
called a cypher ; the rest, figures.

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

from the eypher, which of itself has no value. As it is placed, it
may serve to increase or decrease the value of the figure o
figures, with which it is connected. Thus, 4is but four. 1If
the gypker be placed after it thus, 40, it becomes forty. When
the cypheris placed before any figure, as in decimal arithmetic,
it decreases the value of the gure. Thus, 4 in decimals, is on-
ly the 4 tenths of any thing. But when the cypker is placed be-
re it thus, 04, it becomes 4 hundpedths of any thing.

The nine figures have a certain, or an uncertain,value.. When
they stand singly, or alone, their value is cerézgin. Thus, 4, 5, 6,
are but-four, five, 4nd six. If another figure be added, theyare
increased, invalue, temtimes. Thus 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, atthe left hand, increases the value tenfold, in
pioportion to its distance from the right hand figure, or the
place of units. Thus, 6is six; 66 are sixty and six; 666 are
six hundred, gisty, aond six ;A6666 are six” thopsand, six hun.

A2

Yroportion ; as, 4:8: :5:-10. Read thus as 4 is
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dred, sixty, and six; 66666 are sixty-six thouund, six hundred;
nxty, and six.

2 Quadrillions,

& Hundreds of thousands of mlhonn, .

© Tens of thousands of tnlhonl. .
& Thousands of trillions, - B

@ Hundreds of trillions,

X Tens of trillions,

& Trillions,

= Hundreds of thousands of hillions,

& Tens of thousands of billions, .
& Thousands of billions,

*© . Hundreds of billions, Ty

o Tens of billions,

¢« Billions,

& Hundreas of thousands of millions,
# Tens of thousands of miltions,
%o Thousands of millions,

< Hundreds of millions,

“X Tens of millions,
& Millions,

» Hundreds of thousamds,

o Tens of thousands,

o Thousands,

o Hundreds, : N
~r Tens,

» Unius, A

To exercise the pupil, let him write, in fgures, the following
nupbers :

Sevventy-seven 3 exghty-mne: .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:
twenty-five ; two billions; one miltion, seven hundred, txgh‘ty--
seven thousand, four hundred, and thirty-two; six tnlhom,
three thousand, four huhdred, and fifty-seven billions, nine

FTIAV Y, NOILVEIRAN TH]L

- hundred, and su:ty-ﬁve millions, and twenty-nine.

To facilitate enurneration, accomptants often dut.mgmsh their
Egres thus : .

T+ 428,678,943,278,742,684,937,867,423.

Let the following numbers be written in words-;

’

9 " 748 © 648 . 4%
74 6329 _ o« 7329 " 86
239 . 87243 98654 . 2849
847 : 98476 . 841265 60487

. w82 . 347632 3640873 26743

»

oy




ADDITION. o 7.

' ADDITION
18 the putting together of two or more numbers, so as-their
total value may be known 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 .

RULE. -

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 mannet
with each row ; and your work, having set down the whole sum
of the last row, will be done. ) . ’

- EXAMPLES. . :
a2 8472 94836 . 47836427
364 3674 78324 92342874
43678 742689 9936847334
24736 733746 . 6248736429
04238 634287 - 8426738724
162632

To prove Addition, begin at the top, in the place of units,
and compute the figures downwards, in the same manner yow
did-upwards ; if your work be right, the aggregate sum will be
the same as the former:

4367423 : 4236743
- 2467836 - | 3468273
: 4258204 : . 4967326
| 6237420 8423678 .
8746348 - 4628743




426347
238742
634267

~ 9742567
2346724
8962347
2746374
5236742

4626342
9437876
3785210
7426784
3642792

s .

6342678

| 1478356
o 4167265

314689
© 6234367

6342678
2074623
6742378
9236787
2030607
4263789
5678742
. 6403074

S t———

T

6342187 °

- 2369289 ~

8463426

ARITHMETIC.

734264
873072
637493

Semt——

4936742
-8647893
2786374
7634276
6237437

8426378
9345629
7465546
2140367

© 2467896
6784263

e

- 7493642 -
6020304 ,
6708420

. 3670842
6468103
4263426
7423678

—————

63784236
49874236
78942367

. 23462364
28976342
59623426
78923426
47934628

e

— i a—

. SUBTRACTION .

1S the txﬁng of aless number from a
&iﬂ‘erence. And, like addition, it is simp! and compound.

7236423
8246374
2371694

8463742367
2367423674
1072073042
6342674672 .
8964236746 . . -

—————

7423642
6342674
9267846
3427643
- 6426789
7236402

9423678
2050406
0267087
6958423
3678942
6374367 -
0426789 ¢
. 6342687

23467842
37426346 _
28674342
37867463
49367426
- 34020708
. 67433678
2378462

..

oo, N

aa'er;, to show the

* SIMPLE SUBTRACT'ON

Is the ﬁndmg of the differenee of two numbers of the lxke
kind, by taking the less from the g‘reattr.




SVBTBA‘CTI_ON. .o .. 9

o RuLe. T

Place the less aumber under the greater, and observe t9 set,
exactly, units under units, tens under tens, hundreds umder
hundreds, &c. Draw a line_underneath; afld, beginning it
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 mustborrew 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 sum; set down the excess, above
ten, in the place of units, and carry one, for the tén you bor-
rowed, to the row of figures, in the place of terfs, in the lower
line. In this manner, proceed carefully with every row, and
your work will be complete. ) )

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

number : If your work be ri

ght, the aggregate will be like the

greater number.
: ExAMPLES. S0
From 467 893 746238 9236842784
“Take 324 742 635127 8125731673
Rem. —143_
From 976 924 497843 723463487
Take 187 867 346974 6349297649
—— m— -
From 43672342 - From 97236423 ~ From 4362497433
Take 37496274 Take 2487238674

N

From 9423674
Take 8647289

Ta——

From 6234897
Take 4367489

Take 78427964

From 4236742
Take 3787964

From 4236742
Take” 3674964

|

Fyom 6237426

N

Take 3749627

rt——

From ¥42367429
Tukg 463749736

~




10 ARITHMETIC.

From 4323674 From 7423674 From 8423674
Take 346788 Take 4632789 Take 3687496
From 8462374 From 30704067 From 704060809
Take 3987429 ‘Take 17040609 - Take 670403070
From 7423674 From 406070804 From 63742674 -
Take 6374396 Take 030708070 Take 38763698

The distance of any time, since any iémarhble event, may
bhe found, by subtracting the date from the date of the presen
year.

In the year 59, Nero put his mother and brethren to death.
How many years between that and the present year, 18011

Christianity was introduced into England by Paul, as is sup-
Pposed, in 63. How long since ? - : .

In 306, Constantine the Great began to reign.—How long
since? --- - - : .

In 516. the computing of tinge, by the christian xra, was in-

troduced by. Dionysius the Monk, How long since ?

In 622, Mahomet, the false prophet, fled to Mecek, How-
Iong since? .
In 1180, glass windows began to be used in private houses, .

"in England. How long since ! -

In 1340, gun-powder and guns were first invented by Swartz,
2 Mok of Cologne.. How long since ? .

An 1492, America was first discovered by Columbus. How
long since ? . . .

King Cbarles I. was born in' 1660, and beheaded in 1649.
How long since he was born, and since he was beheaded, and
how old was he when beheaded } Lot

In 1759, General Wolfe was killed in the batte bafore Que-

~ bee. Howlongsince! . .
1 1793, Louis XVI King”of France, was gullioting®; How .

long since?

. American Independence was declared in 1776 —~The bréqent
_ year is 1801, How long since the declaration ?

The Spanish Invasion was in'1588 ; the present year is uﬁ.

7 How long since ?

. The fire of London was in 1666 ; the present yeg:"i'i. 1801.

How long since ? ; .
, 1801 1801 - 1801
1776 Am. In. 1666 Fire Lon. 1588 Sp. In.

25 Answ.er., 135 Answer. 213 Answer.




| MULTIPLICATION. 11 -

MULTIPLICATION. .

Oy all the rules in Arifimesic, Multiplication is the most use-
ful. By two given numbers; it teaches us to find out a shird,
which shall contain, or increase, the greater as many times ag ..
there are units in the less.’

By this rule, many sums, in addition, may be. wrought, in
the most compendious manner. :

By this-rule, greater denominations are brought into smaller ;

. a8 pounds into shillings ; shillings into pence; and pence into
futhings. - ]

Kwowing the léngth 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.mluph'cané P {hat

‘hy which the number is multiplied is called the mulsiplier ; which

is, commonly, the less number: The product is the result of
the work, or the answer. The multiplicand 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 pérfectly to his memory, the following table.

.- MuvrTirLicATION TABLE.

2 times 21is 4 |4 times 7 is 28 |7 times 8 1is 56
-2 X S 6 4 8 3217 9 63
2 4 8 4 9 36 {7 10 70 .
2 5 10 |4 10 40 {7 1L 77
2 6 12 {1 4 11 44 7 12 84
‘2 7. 14 |4 .12 4818 X 8 64
2 8 16 |5 X 5 25 |8 9 '
2 9 18 |5 6 30 {8 10 80.
2 10 .20 |5 7 35 |8 11 88
3 X 8 9 -5 8 40 |8 12 96
3 4 12 |5 9 /45 19 X 9 81 -
3 s 15 |5 10 50 |9 10 90
3 S~ 6. 18 |5 . 11 5549 11 99
3 7 21 {5 12 60 |9 12 108
3 8 2|6 x 6 36|10 x 10 100
3 9 16 7 42 110 11 110
S 10 30 16 8 48 |10 12 120
3 11 33 |6 9 54 |11 X 11 121
3 12 36 |6 10 60 j11 - 12 13
4 X 4 1616 1166 |12 X 12 144
4 5 '3 36 12 72 i
4 6 AU 17 X 7 49 -



13 ARITHMETIC, . : .o

To #rove multiplication, divisionis the'most sure and expe.
ditious mode. ‘Or you may inver:. your factors, and if the pro-
duct be like the former, the work is right. As the pupil is sup«™ 1
posed not to have learned division, he may prove multiplication, - .
by the excess of nines. o .o

RuLe. -
Reject all the ninee out of the multiplicand, myltiplier, and .
product, and place the excess of eash directly opposite their T 4
respective terms. You must then multiply the excess of mnze :
in the multiplicand, by the excess of nires in the multiplier ;.
reject all the nines from this. lal:usroducg, and if the excess be -
equal to the excese in the first product, the work is right. v !

Case 1. ]
When the multiplier does not exceed 12. e :
RuLk. -
Having placed units under units, and tens under tens, pro-
ceed, in the work, as the table directs, being careful to carry
ene for evéry ten, to the place of tens, or to the next superior :
row, as in simple addition. coe

ExawmpLES. ‘
| 1 2. 3. 4. 5,
| Multiplicand 4 36 87 4236 4623 - .
| Multiplier 2 4 5 6 7.
| Product . 8 144 435 . 25416 .32361 ,
| 6. T 8. 0.
| 87423 9423 4237 84567
‘ 8 9 11 12
\
| . 699384 84807 o 1014804
? ' Case 2.
| ‘When the multiplier is more than 12.

' Ruvre. -

" Multiply separately each figure, in the multiplicand, by each

|
ﬁfpre in the multiplier, beginning with the place of pnits, and .
placing the first ﬁiure of each product directly undep its multi- " ;
plier ; them add the several products together, in thé same or- :
der, ap they stand, and their sum willbe the total product.
T . ExaMrLES. S
Multiplicand 42367 v 42367 - A
T . Multiplier 13 . -4 o
| . . . . . % 169468 | .
A . . : 84734 . Lt
ST : - 1016808 T
) ——




Set the first figure of the multiplier under the first figure of
the multiplicand.  And then, not regarding the cyphers, pro-

ceed as inCase 1. or 2. 3s the operation may require. . Lastly,

to the produet annex all the cypliers in the multiplierand muylti-

plicand. - .
ExamMrLES. :
4678,8 43000 7800000 ©  56700000D™
" 80 9000 700000 Y 97000000
13710000
63426006 8793600000 - 782360000000
463000 84200000 8420000000
'936400000° - 7426000000 962300000000
634200000- " 4634000000 645700000000

r—_ ) M
: ' © MULTIPLICATION. 18
< orasy 8273562 - 73939879864 . _ i
-, 84 . 142 T 4362 .- !
L e s axnae M——-."' e =
¢ menese— ~ ——————— t———-i—-—— - .E
793642 | . S4gd6r . 743364 682367¢.
16 <18 - 27 86 j
465374 742264 822674 25678423
92 s 175 7632 :

46789 347896 426989 7403679 .
. 3478 B457 34778 196347 - \

845236 634978 . 425678% 8674236

57897 96786 3678974 4236789
Case 3, S 5

‘Wehen either the multiplicand, or multiplier, or :both, have
cyphers-at the right hand. :
" Ruix.

..ﬁl‘a'& TR
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in length, and 70 in breadl.h 1.

T

uubriyLIcATIAY. - 34

~,

_ What are the snperﬁohlmm. infeet, ofagnrden 80 feot

70 breudth.
. 5600 Anmswer,

L2

JEEEIEY
r,

2. If the wagwes of one man, fora yeu'. be 112 dolhrl, Wha.‘

are the W of 24 men? .
w 112 dolhrs
24 men.
448
22

2'688 dollars, the afiswer.

~

3. If one ynrd of broadcloth cost 5 dollaxs, What i i tbe cost *

‘of 63 yards, at the same rate?

63 yards.
5 dollars.

§

315 dollars, | the answer.

4, 1f one dozen of eggs cost 10 cents, what is the cost of 13

-dozen i Answer, 130 cents, or 1 dollar and 30 cents.

. If one pound of flax cost 17 cents, What is the cost6f 245
pounds? Answer, 4165 cents, or 41 dollars and 65 cente. -

6. H one gailon of rum cost 133 cents, What is the cost of &
gullons! Answer, 7 dollars and 98 cents,

7 If 1 give 6cents a wile for the hite of a horse, What will

hruln‘ 76 cents.

. a journey of 146 miles cost me! Amiwer. 876 cents, or 8 dol-

f;mfxve 14 cents a mile for the hire of a borse and chaise, -
What a journey of 237 miles cost me ? Auwer. 3318 cents,,

" or 33 dollars and 18 cents.

9. If one pound of butter ¢ost 20 oents, What is the cast.
of a firkin of butter contsining 86 pounds ! Answer, 1720

eents, or 17 dollars and 20 cents.

10. If one poand of livé geese fenthm cost 75 centd, What -

is the cost of feathers for a hed, contsining 44 pounds? An-

swer, 3300 cents, or 33 dollars.

11. If one piece of nankeen cost 116 cents, What is the cosg
of 4 dozen pieces ! Answer, §568- cents, or 55 dollars and 68 _

cents,




and, bring down; the next figure of the dividend. to’ the right 4
hand of the remainder ; then proceed as in.the first instance. * *
If the figure, breught down, be less.than the divisor, youmust' -~
_place & cyplier in the guotient, and. bring down another figure .
..10 meke asecond dividend. You must proceed carefully, in’~ ~ ]
this .manner, wich all the figures of the dividend, till youp” - |
work is finished, Lo S e .
e " EXAMPLER, ) o by C*
"“ ol .. [ 7)865(52 H #
o 35 ]

15 :

14 .

N

- If the product be like the dividend, your work isright ; if other-

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

.act the product under the left hand figare, or figures, of the .

i ARITAMETIC: B

DIVISION. o -

TO know how many times one number is containedin anoth.-
er, is the use of Division. It teaches also, to separate any -° -
number, or quantity, into any number of parts assigned ; and’' -
shows how, 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, dr number to be divided ; the divisor, or number
by whioh you divide ; the guotizme, or answer to the qxuﬁou,
which shows: how many times the dwhor is contained in thie
dividend ; and the remainder, which is always less than thedi-
visor ; and of the same denomination with the diwidend.
remaindér is- uncertain : for there is sometimes a remaindery. 1
and sometiraes none. b

Division is cither simple or compound: Simple, when the. .
divisor consists of but one figure ; and the dividend, of two,”
gr more. Compound, whenthe divisor consists of two, or mere,

ures. .

g_’I‘o ProvE Division, you may multiply together the quotient.
and divisor, taking heed to add the remainder, if any there be:

‘wise, it is wrong.
Cask I, and Ruts, L.
Inguire, first, how many times you can have your diviscr.in
quotient ; then multiply the, divisor by this quotient figure, and

dividend, as the case may be ; then subtract this product from
the figure or figures, of the dividend, under which it is' placed, -

, (’ wm cannot kivve your divisor in the first figure of the dislm )
§ou mudt 1ake twoy three, or four figures, ae.the case may requive. -
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= " - .

A

B Sk

.

DIVIAION. ' M

“ . ~ . .
- By fully phdsrstanding the above examples, you expedi-' - -
tio\r!ly dl&'ﬂe, by 110, 120, 1100, or 1309, &c. For,fa the op-
© €ération you have nothing to do, except cuttingoff, orsepurmting __
the ¢ s from 11, and 12, {(when these umbers happen to
be the diviasis) aod separating, or cutting ofl, the ke num. -
ber of Sgures, or cyphers, from {he right hand. of your dividend.
exatmples. bl o

@dtben',p«cnd.u,inthe aheve
Ditisor 11)0j3458(7 ~ ~. ©
st e,
. : - Case 4. L
To divide by 10, 100, 1000, 10000, 106000, &c.
RuLE.

Cut off, ot saparate, as many figures or cyphers, fropt' the.
Fight hand of your diridend as you have cyphers in the divisor,
and your work is done ; for the rem_aiqinﬁﬁgureo of your divi-
dend will be the quotient; and those cut off, the remainder.

| 10)123456789 . 100)123456789 . 1000)133456789
10000)123¢56789  100000)123456789 . 1000000)123456789
1000)463346 . 1000)72364236 .  10000)7236742

10000)634267423 - 100000)36423674 1000600}6236742643

\ :”T'o exercise the pupil, we shell #dd some promigcuousexam-
ples and questions, under addition, subtraction, multiplication,
and division,. R . e

1%:'; Add together 42, 602, 7046, 47823, 460786, and 74, Ans, a
516373, . : -

2. What is the number, being added to 24078792879, thag
~ will produce 46324674236 t Ans. 21345881357, - .

3. Jobn owes Peter6342 dollars, and has paid. 5986, what
sum is still due to Peter? Ans. 356. _

4. The smount due from A. B. C. andD. to-F. is 63487 dol.
lare y- A. B paid 279; B.:37844 C. 742, and D, 46, What
is stildue.to F? Ans, 58576 dols. . . '

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

. which M. put in 436; L. 792; S. 4623; N, 6742; and Q,
2763; whatdid H. putin? Ans. 59272 v .

o R A e
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20 ARITIMETIC.
» ~ L9
6. How many pence are there in one dollar, a half dollap,-w - =.
qisrter of a dollar, a shilling, and six pence, estimating a dob, ~ =
ut 8 shillings 7 Ans. 186 pence. . I
7. A vessel, eontaining 422 pieces of nankeen; 456 chests
of Hyson tea; 397 pieces muzlin; 4276 yards silk; 674 yards . .
eassimer, and 7496 yards of chintzes, was taken by 86 men, .|
and equally divided among'them. How much of each kind foll - -
to eni man’s share !}  Ars. 4 pieces nankeen, and 78 remain. '1
ing : 5chests of Hyson, and 26 remaining; 4 pieces muazlin,
aad 53reminh;§z 49 yards of silk, and 62 remaining; 7 yards.
cassimer, and 72 remaining ; 87 yards chintses, and I4 remain- |
ing. . . - -
%. The undivided remainders of the above cargo were sold
Jor 5276 dollars. How many dollars fell to each man’s sharef -
Ans: 61 dollars, 34 cents, 8 mills,” and Z£ of a mill . i
9. Socrates, the famous Grecian philosopher, was put to =
death 400 years before the birth of Christ.—General Washing. .
ton died 1799 after the birth of Christ. What is the diﬁ'ef?wc D
of time ! And Fiow old would Socrates be, if he had lived to -
this year 18062 1 Ans. 2199, 2 Ans. 2206. The last answer~
makes no allowance for Socrates” age. i .
10. The world was’ creited 4004 years before the birth of.
Christ. Gen. Washington was born 1732 years after the birtk .
of Christ. How old was the world when. Washington was- - -
born ' Ans. 5736. ’ - s

.Y

D

[
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COMPOUND' ADDITION. B
Coxrouxnp Addition is the adding of several numbers: -
gether, having divers denominations; : e -
o RuLs. ‘ - o
« ¥ Plice the numBers of-a similar denomination’ under esich.
other, and separate each ‘denomination, by a comma. - The . N
. Jowest denomination should, ever, bein'the right-hand column.~
"2. Begin with the riglit hand columis first ;- add.itup, and see’. -
. how many.of the next denomination are containgd -in_the first - | -
* eolumn, carry the ones, orthe sum to the second column, set
the overplus directly under the first column. - Then.begin with+) )
- the second colutnn, and proceéd. in the above manmer, il thes. .
eperation be finished. . S C e ’
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Lo i - courewks ADDHGION, . H
_ AroTnEosnmt’ WEIGHT.!.
* 90 Gratvn(gr.)” make 1 scyuple, D.
- 3 Scruplés iew: 1 dram, %

‘r ’ 8 Drams -1 ounce,

| 12 Dunces - 1 pound - ,

| .o : - EXAMPLES. - - S
% 3 D s b % ‘3 D s
&4, 9 5 2, 18 g4, 10, 7, 1, 17
67, 10, 6, 1, 16 67, %1, 6, % 16
54, 8, f,' 2 17 &, 10, M LY, 18

4

2. 16 46, 8 6 2, 19

46, 6,

) CLOTH MEASURE. ~ -
4 Nails, (na.) mdke 1 quarter, qr.
4 Quarters e 1y 4.

rd, :
5 Quarters —— 1 ell.English, ..
3 Quarters —we— 1 ell Flemish, E.FL

6 Quarters 1 éll French, E. Fr.
. ExAMPLES. ' ",
’ vd. gr. ma EE. g na. BFL gqr. ma
268, 3, 2 786 4, .3 78 2 2
38 2, 3 ®s43, 3 3 86 2 3
| ye7. 3. -2 486, & 2 ° 8, L. -2
| 846, 2, 3 764,/ 3, 1 9%, % 3
\ coR
AY
. .
Dry MEASURE. . N

g Pints ("Pt.) make 1 quart, q‘t(

8 Quarts - ——— 1 peck, Pk.

4 Pecks a1 bushel, bu* .
. IN

| - ® ‘@rgin, Salt, Sc. are mensured By viriked measre : but Pears,
| : JApples,” Potatoes, Turnips, &, -are heaped tow handsome rounding
A measure, = N : ' .

/
«
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24 : ARITHMRTIC. N
ExsurLes. . .
bu. pk . pt " bu. pk. gt - pt
384, 3, ? 1 78, 3, 5 1
47 6. s "7’ l N 19. ‘2, 64 0
?86, 2. 6: ! N 28, 3, 5. 1
185, s . 4 3 86, 2, 7, 1

Liquip MEasvae.*

“4 gills (gl ) make-1 pint, - pt.’
2 pints —_— 1 quart, qt.
4 quarts Ea\lon, gal.
B31jgallons bl.
42 gallons = —~— 1 tierce, . tier.
63 gallons — 1 hogshead. hhd.
2 hogsheads ——— 1 pipe, = p.-
4 hogsheads ——=— 1 ton, T .
: ExaueLes. T
T. hhds. gal. - qt. Dt bbd. "gal..- gt. pt. gl
48, 3, 60,. 2, 1 2, .48, 2,1, 3
69, 2, 58, 32, 1 3, ‘46, 3, 1, .2
87, 3, 62, 2 1 3, -28,. 3 .1, . 'AB
19, 2, 46, 3, 1 2% -5, 2 IL,.-°2
. ‘MgeasuRg or Timg. .
60 seconds (“ser.) make I minate, _ min. -
-, 60 minutes.. 1 hour, h. .
‘24 hours - . —1 ay, d.
7 days —— 1 week" w.
4 weeks . .| 1 month, mon.

days, 5 hours, 48 minutes, and 55 seconds. _But by the calendar, & it

. 13 months, or .
365 dnys and, 6 hours. 1'} — 1y €8T ¥

* 'Brmdy Spivits, Perry, Cider, V‘negar, .M&ad, Honcy. 0il, and
Milk, are measureddy.thiz measure -
4 According to the best oomputaam, a )olar year consists afS65

Mded in the follrwing manner.

. No more da,,n thmx 30, hath the month of September,

. Exceptihat short mﬂn, I‘e&ruary. alone,
Which to iself claimeth just 8 and a score, |
. B inevery (eapmr we give dt one more,”

~
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’ COMPOSND ADTHAON, - g
| .
| ’ Exasrrzs. Co
|~ . R . . .
B Jo WM we.d h min s .y d - X _
RSN Y 'Ry 20, 28, 40 78 985 18 -
. 1,5 8 1 48, 28 % 16 a9 .
8. 9 3 6 9 4 5 g 817, 38
69 7 -2 ». 18, 56, 39 . 96, ,28_4, 19
‘» : R <
Loxe Mzasure.® - ;
% 3 barley corns (be¢) make 1 inch, in.
| 12 inches N "1 foot, ft. N
i 3 feet — 1 yard, yd. -
53yards or 16} feet = 1 rod or pole, rd orp.
40 rods - ~—1 furlong, fur.
8 furlongs — 1 mile, m, K
3. mileg (w1 league, - lea. :
- 694miles —— 1 deg. oit the earth,s .
~ degrees. = circum. of the earth.
B Exaumprxs. A
m.  fur. rd, yd. ft.in. bc. m, fur. rd. yd. ft..in. be:
9723, 7, 28, 3, 1,7, 2 786, 6, 30, "5, 2, 10, 1
7864, 4, 35, 4 2,9 1 , 7, 38, 4, 1, 9, 2
3074, 5, 27, 3 2 5 2 487, 6, 36, 3, 1, 8§ 1. )
7402, 6, 29, 2, 1, 8 2 678, 5, 38, 2, 2, 1, 2 _ |
| SoLip, or Cusic Mzasvag, .
r‘ 1728 inches make 1 foot, Ei
| 40 ;'eet of ti m})er make 1 ton, or load, T.. s
| 128 feet, or 8 feet long, . p y , .
| 4 feet high, and 4 feet wide, § 1 c0rd of wood, C. |
! ) Examrrz, ]
| C. ©fe, in, 5
| 678, 112, 1600 o
| ) 776, 114, © 1560 ‘ i
| 489, 76, 860 . K
376, 118, 18 - P
* 66.1"eet;or4mdc, wakhe-a Gunter's chain, ~
60 Geometrical miles make a degree.
€ Feet make one fathomeet et‘tlclm one hend,
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26 ARITHMETIOC,

LAND, OR SQUARE MEASURER.

144 inches ("in. ) make 1 foot, fr.
9 feet ' - 1 yard, yd. )
80} yards or 272} feet 1 rod, rd.

49 rods —— 1rood, .
4 roods ———- 1 acre, 2.

640 acres —— 1 mile, m.

L]
. ExAMPLES.

a. r. rd. a. S d, # in.
789, 3, 28 78, 2, 20, 212, - 120
678, 2, 36 69, 3, 36, 182, 116
437, 3, .29. 78, 2, 380, 196, 134
267, 2, - 38 67, 3, 38 107, 140
e ——————

B e ———
COMPOUND SUBTRACTION

Tracxes how to find the

two sums.of divers denominations,

SusTrACTION OF MoONEY,

difference, or inequality, of any

i

RuLE., )

P those nuinbers under each other which are of the same
Jdenomination ; the less being placed below the greater, begin

with the least denomination,

and if it exceed that in the upper,

Gu must borrow as many units as make one of the next great-

_er; and then proseed as you
remembering always toadd

were directed in eimple subtraction,
one'to the next superior denomi-

nation towards the left hand, for that which you borrowed..
_ Proof, same a8 simple subtraction. IR

~ -

- ExaMrLes, |

R R A & d& g
Y Frow. 96, - 12, .8, "1 .
Y Teke 74, 18, 9 2
o " Remsins 21, - 13, 10, 3
L% Prof.96 - 12 8 1, - O
R,
- - -‘ v
° ey

s
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COMPOUND SUBTNACTION. W,
6 & d. qr. £- A A

From 14, 13, 7 , 11, 6, 1 . 84, 10, 74

Take 9, 18,9 = 46, 18, 8, 2 . 46, 8 8}

& nd £

Proof . ‘
£ & d grn £ o dogn £ = d g
97, 15, 6, 2 842, 16, 4, 1 742, 7, 9, 2.
56, 19, 7, 3 497,18, 11, 3 657, 5 11, 3

£ o d g. £ o d gn £ s d gn
942, 14,,4, 1 274, 7, 3, 2 7023, °15 9, 1
206, 17,5, 3 197,18, 7, 3 6746, 18, 11, 3

£ . d g £ e gn £ & d g
497, 19, 4, 1 874, 10, 3, 2 Or4, 11, 10, 2
978, 16, '10, 3 495, 16, 8, 3  796-18, 11, 3

*E & d. b &£,

o & d .
Borrowed 580, 16, 8 . Lent 620, 17, 8
Paidaty 120 16 6 . poiay M), 13 6
seve =68, 12 7 .__ at sevefal &= -+ 671*14, 7
time 132, 14, 6 times 84,%1s5, 9
8 76, 18, 7 g 184, 17, 6
Puidthanl  Recdinall
Rem. anp’d . Rem. due
. - ]
-« Troy Wricur.
. oz pwt gr ..~ 1b. oz pwt. .
36, 4, 13, 14 - 87, 6, p12, . g;
2, 9, 10, - 16 69, - 9, 18, 20
h . . f“:{'
< Avommpurors Werenrs”

ewt. qv. b, oz ,T. cwt. qr. b o0z. ‘dr. .~
78 2, 19, 14 78, 18, 32, 20, 14, 13
49, 3, 22, 16 39, 19, 1, 26, 13, 13

- *




23 . ARITEMETIC. -

AroTEEcARixs’ WEIGRT, .

%2 3 D g % 33
4 4, 1, 14 98, 4, 3, 0, 16
38, 7, 6, 2, 18. 69, 2 6 2 17

v

8

CroTH Mzuunn.

d. qr. na. EE. qr. na. -EF qr. na.
-g8, 3 2 61, 2, 1 98, 1, 2
49, 8. 8

46, 3, 38 19, 2, 8

Liquip» Mzasvee.

T. hhd. gal. qr. pt. T. hhd. g'al. qr. pt.’ ’
867, 2, 48, 2, 67, 1, 20, 1,
848, 3, 59, 3, 1 69. 2, 38, 2, 1

_ Messoms or Tius. _
y: mon. w. d. h. min. sec. yo &  h. min,

79, 19, 1, 4, 20, 36, 40 48, 112, 18, 22
69, 12, 5, 6, 19, 38, 54- . 29, 226, 23, 23 -

e - ——— . -
Lo e —— il

T Loxe Mnnsvnn.

m. far. rd. yd & in. be.  for. »d. yd ft.
%68, 4, 15, 4,.1, 8, 1 28, 20, 3, 1
387, 6, 24, 5, 2, 10, 2 19, 38 4, .2

.. . COMPOUMD MULTIPLICATION

Ts the muluplying- of divers denominations by one, or more in-

) texer-, or by a multiplier of divers denommmonl.

Casz 1.

When thc muliiptier does not exveed 12 : of, when the price -
muluplu:d by the qmuty.

- . Rm.:.

Muluply lepantely asch dénomination Qn the nuluphmdo

S > |
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COMPOUND :wz.urucu'xon. g

bepinning at the lowest donommmon and carry to the next su-
.perior denomination, as in Compound Addition.
Exampizs. “
T - b, . d
Multiply 7, 12, 6
by 6
T A—————

Jns. £.45, 15, O

In this example, I say, 6 times 6 make 36 pennies, which are
3s. Set down 0, in the place of pence and carry 3. to the place
of shillings. Then say, 6times 12 make 72, and 3, that were
carried, make 75s. or 3L 158, Set down 15in the place of shil~
fings, and carry 3 to the pounds; and then say,-6 times 7 are
42, and 3, that were carned. make 45/,

) £, e d £ 8 & g £ s d
Multiply 38, - 10, 6 28,."17, 4y 2 38, 16, 7%
. by 5. ) .7 8

Ib. oz pwt. gr.  cwt. gqr. 1b. oz 'dr.
Multiply 76, 6, 14, 20 8, 2 M, 13, 12
by 4 * 5

—

~

£ e d gr.- £ s d..gr. £ s d

" Maltiply 68, 7, 7, 3 = 93, 14,6, 2. 146, 14. 4%

by 9 ) 8 : 5.

T. cwt qr. Ib. oz. dr. T. ewt. qr. ab. oz. dr.
76, 15, 3, 26, 12, 1; 794, 18, 2. 24 10, 12
8

bu pk gqt. pt.  bu. pk. qt. pt.” bu pk qt. pt.
286, 2, 6, 71 ) 79 3, 5 -1 1472, 3, qb, If)l
' -9 8

e

T. bhds. gal. qt. pt. hhd. gal qt pt. gl & r
87, 3, 62 2,.(1i 3, 28, 2 1, 3 - 6873

_935'

—— e _c?_ T e, e

el o




3 . anrrowefie. .. . -

4 , ’
Quns'rypns. . Y
What is the amount of 6 pieceg6fisthbon, at -
20 gd pen:pi?ace 10,

Jdns. 155 Od. )
‘What is the amount of 7 Ibs. of tea, at 45, 643. per Ib.1
‘What is the amount of 8 days labor, at 5s. 943, per day ? N
‘What is the amount of S5cwt. of sugar, at 3/. 14s. 6d. per cwt. ¥ ‘
1f.1 yard of.cloth cost 14¢. 6d. what will 9 yards cost -
9’ . .

N

. £.6, 10, 6 JAns: ’
‘Wiliat is tlie weight of 4 hhds. of sugar, eachi weighing Gewt.
2qr. 201b.? ‘ o
What is the weight of 6 silver spoons, each weighing 1oz.
1pwt. 14gr.? " ‘
How mang acres in 6 lots, each containing 75a. 3r. 28rd. 2
‘What is the amountof 15 firkins of butter, each containing .
68lb. at 1s. 4d. per 1b.?2 . .
What is the amount of 23%hdb. of fum, each containing
115gals. at 7s. 94. 3¢r. per gal.? .
A husbandman wishing to stock his farm, bought 4 horses at ’
453 dols: each s 7 cows at 15} dols. each; 35 sheep at one dol. § o
each ; 12 yearlings at -4% dols. each ; 4 colts at. 19} dols. eaches
and 16 swine at €5dols, each. . Whatis the amount of the whole
-stock ; and the separate amount of each ?
What is the amount of 56 cases of gin, each case containing
| 8 bottles, at 6s: 11d. 3¢gr. per bottle? + - . .
| " What is the amount of 642 bushels of wheat, at 1 dol. and a
| quarter per bushel ! e .
| What is the weight of 25 loads of hay, each weighing 16cwe
o 3.qr. 251b. 70z.? . L . . N
‘l * ‘What is the weight of 125 fat oxen, each ox fweighing'895wt. 1
14 oz:? . o
| What is.the weight of 376 fat sheep, each quarter*weighing 4
| . 226, 130z.1 . L. B L ..
| _ ‘Whal is the amount of 649 pieces.of callico; &aclt pieeé con.
‘ taining 50yds. at 3. 7d. 3:{ peryd.i- o . :
| What is the amount of 1249 pieces of tape, eachi piece cons. .
| taining 75yds. at 1d. 3qr.‘p¢ryd.r E : Lo
..” What ia the amoant of96.bales of cotton, each bale containing - |
2331b. at 34. 7d. 3¢gr. perlb. - e S e
. .What js the amount of 84hhds. of sugar, each bhd. containing .
" the wt. of 3 barrels, aid each barrel contaming 3631b, at 14k

!

| T hat I the ssaouiit of 94 bhds, of moladsés, eah hbd. cone
| tadning 127 gals. at &s. 94. Sgrper?al. ? e

| .. ' What s the amount of 44 barrels of linseed oil, ¢ach el .
-7 containing 31 gala, ¢ & dol, 0d 4 quarter per gali} 0

~

"
ol T , B
| . . . -

.




*  GOMPOUND MULTIPLICATION. ' 3

e ufWhtt is the cost of 89 dozen penkrives, each knife costing 1s.
Wzﬁt is the amount 6f 23 days labor, at 4s. 64, 2¢r. per day ?
‘What is the amount of 749yas. of broadcloth at 1/. 125 6d. 3gm

per yd.? .
Ify 1 gal. of brandy cost 7s. 4d. 2¢r. what is the cost-of 347hhds.
- each containing 127 gals: ! - .
. Lo F)
: . " - - JCase 2.
\ When the multiplier is any number, .preduéed by multiplyin
together any two numbers found in the table of mdﬁp!i{:auon.g “

. RoLe. .

Multiply the given price by two such numbers as, when mul. |
tiplied together, will produce the given quantity; as, supposa -
it to be 42 ; by the multiplication table you will find that 6 times. :

¥ make 42.—Multiply the given price by the 6, or 7, first, and
- that produét by the other : The last product will be the answer,.
‘What is the amount of 42 bushels of corn, a¢ . -
4s. 64. per bushel . T
6 . .

6X7=4

L,7,0 , s
” :

' £9, 9,0 -, :
‘What is the amount of 72lbs. of flax, at 1s. 23 pér1b. 7
What is the amount of 24 bushels of potatoes, at 2s. 64 per-
bushel? Ans. 3L
_ What is the amount of 96 acres of land, at 47 16s. 84. per
acre! Jns. 464l . N -
“Wht is the amount of 144 sheep, at 6s. 837, per head ? .4ns..
L 6. ’ - ’
What is the amount of 49 yds. of cloth, at 18s. 4d. per yard } ‘
Vins, 441 18q: du. . ' .- pe . L
What is the amount of 81 days labor, at 55 6d. 2¢x. per day ? ‘
]What is the smount of 54 gals. of spirits, at 8a 74. 2gr. per .
gal.? - . :
N V:hlat is the amount of 72 bushels of wheat at 8s. 4d, 2¢r. pep
ushel ¥ . ’ : ‘
What is the amount of 24horses at 161 14s. 64. per horse 1.
‘What is the amount of 631b. of butter, at ls. 44. perlb.? -,
. W%mt is the amount of 56 cases. of knives, at 10s. 9. 3¢r. per
What is the amount of 45 yds. of chintz, at 4s. 94, 3gr. per 3d.2
‘What is.the amount of 79lb, 70z, at 13+ per 1b.? ~

i
®




33 ARITHEMETIOC.

Case 3. ' o]
When the multiplier cannot be fpmdm:ed by multiplying te«_ 1
gether any two, or more numbers, found in the Tab%,
. RuLe. '
Multiply by the numbers that comé the nearest to the multl. R

plier, and then multiply the multiplicand by that number, which Lo
makes up the defioiency ;—add the two products together, and .-
. you will have your answer. - ’

ExaMrLEs.

LA e d i -
At 3, 4, g the bag, what will 38 bags of cotten cost ?

19, 7, 0

.

. ’116, 2, O price of 36, : ’
6, 9, O price of 2 added. . - -

|

£.122, 11, 0 Jne.

At 4. 6d. per bushel, what will 74 bushels of corn cost ? Ans,
¥y oo Sgr. per bushel, what is the amount of 61 bushels of
::‘51::5}' 3gr. per doz?n, w}rat is the amount of 65 doze;:_ of '

At Sa. 64, per day what is tte amount of 73 days.labor 2

Af 8. 6d. 2gr. per gal. what is the cost of 43 gals. of brandy } . 1

At 12s. 7d. 29r. per yd. what is the amount ofp;«t yds of sitk ? . 44

. To multiply by fractional parts, observe the following ool - L o

' . . . Ruim e R
Multiply the price by the numeratar, or upper figure of the" L

. frattion, and divide the product, by the denominator, or lower:
. . figure of the fraction. - - . : o
. N. B, -If the upper figure be 1 only, you may divide the sum _." -

by the lower figare, and you will have the answer. . - s
X. B. By fractional parts ace means these; 3§ 74 4§ &¢r

- -
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* COMPOUND: MULTIPRICATION, 38

T ExAMPLES. T
‘What is the amount of F of a yd. of callico, at 2¢. 62 per yd. b
: 9, 6 : - .
7

S ety e——

817, 6

: Ane; 20 24 1gr. - .
What is §'of 355, 1 Or the amount of §of & barrel of rice, at
35s. per barrel? . -
3 . B :

4)105

: 26¢.3d,
mat is the amount of § of a yd. of sattin, gt 12.7s. 6d.per -

At 3s. 4d. 2¢r. per yd. what is the amount of § of 1yd. of -
durant ¥ . ) . :

At 9. 4d. per bushel, what is the amount of § of a bushel of
wheat ? . : )
At 6s. 4d. per gal. what is the price of % of .a gal. of brandy?
At 14e. 7d. 3gr. per yd. what is the price of § of a yd. of

.

-eloth ?

At 28Be. 9d. 2gr, per yd. what is-the amount of § of & yard
of broadcloth ¢ - - . L

At 11 4e. 6d. per yard,* what will 99 yards come to 7 Jne
121U 3e. 6d. : .

Case 4,

‘When the multiplicand and multiplier are of unlike denomj.
nations, but of the same kind, as pounds, shillings, pence,snd
farthings, multiplied by pounds, shillings, pence and farthings. |

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

1. Pounds multiplied by p‘g:lundl, produce pounds.-

2. Pounds multiplied by shi
rest shillings. :

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

llings, every 20 is one pound, the

4. Shillings multiplied by millingt, every 30.is ane :hilling-:
evf:ryhs is 3pence, and each oneis 2 farthings, and four tenths of
a farthing. . B ) - .

5. Shillings multiplied by pence, every 5 is a farthing, and
eich one 2 tenth parts of a farthing. ’ : !

' * Gaw 2.
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6. Pence multiplied by pence, every 60isa faﬂh’xﬁg,m‘_l eve

ery 6, one tenth part,

ExaAvrrEs.
Led L ad L s d Los d
5.,6x4..4 8 10, 7 X 9, 14, 3

Led L o d
3 5 6 X 2 12,9 -

The Wp"kv N N . ]

v L. 8 &
* 3 5, 6
2 12, 9

e

d g,

6
3
3

© o
&%

4
9

,cs, 13, 9, 0,8 - N

""-- Casz 5. -

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

" To work examples under this case, observe the following di-
rections
‘L. Shillings multiplied by shrllmgs, produce- shﬂlmga

pen
8. Shﬂlmgs by farthmg's, each one is & farthmg,‘ ‘
4. 'Pence by pence, every 13is a penny, and each 3 2 farthmg'.
§. Pence by farthings, every 12 is a far thing, and every Jisa -
quu-ter of a farthin

6. Farthings by iEm.hmgs. eich 12 is a quarter ofa Tarthing. -

Emurms. . . -

. ed . a.,d.' Cacd A wd voed
8, 4 X 6,3 . - 14, 9_*’13:7 . '2.&)'(‘2,6

" The last example is thus wrought : ’ C

1. 2X2 make 4; vhich, ;ecordangto d.itee—- . d
Xion 1, are 4 shillings. L2 6,

2. 2X6 make 12, and ﬁxG make 12, whose 2. 6

sum is_24; which, by direction 2; is/2 shil- S e
lings. 4, 0.

3. 6x6 ‘make 36 whiclhu by du'eeuon 4, Vo2 0

e makea?enne. . ) 3
i N l .~ ) M ‘ - _7 - . ) 6." a .

' s ’ Vi -~

2 Shnhngs by pence, every 1718 a- -hlllmg, nnd the r.ﬂt -
ces -




( . : . comgvim DIVISION. '~ w .

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

¢t od L o d. L e d . L & d.
43, 6, 7 X 37, 16,-4 74, .14, 6 X 44 15, 9

C 0 843,14, 9,2 X 637,18, 4, 3.

As a complete knowledge of this ¢ase is of great use in the
mensuration of boards, glass, plasterings, &c. 1shall state afew
questions for the exercisé of the learner. He will please to ob-
serve, that every foot is divided into- 12 inches, and every inch
into 4 quarters.s and of course he can-work according to the di-
rections, as ifthe statement 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. :
. - s Wt i gee
! . 8’ 6, 2 . -

. 2 9 8
1st_direction, 8X2 make 16= . 16, 0, 0
24" do 6X2=12, IXBe=x72412==84=m - 7, 0, 0
3d do. '2X2=4, 8X3=U4=36= , . 7o
4th do. 9X6=54= R ‘4, 2
_5th do. - 6X3=18, 9X2==18-4-18=36= -3

6th do. 3X2=6= Y 4 X
24, 0, 1§

‘9, What are the contents of a board 16 feet, 10 inches, and 3

3. What are the contents of a plastered wall 34 feet, 8inch- f
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, ind 1 foot, 11 inches and 3 quarters wide ? .-
What are the contents of a fldor 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-

©s, 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 ? 3
What are the contents of & garden, 27 feet, 8 inches 1 quar-

ter long, and 196 feet, 5 inches, and .‘unarters broad ?

R - T —
COMPOUNR DIVISION. B
13 the dividing of numbers of different denominations.
. &

-




% ARTTEMETIC..

Casz )
‘When different denominations are divided, by any number net

exceeding 12.

kULE.

. Divide the highest denomination first. The remainder, if
any, must be brought to ti.e next. lower denomination ; and, afs .
ter adding it to the next lower denpmination, divide the sum b;
your divisor ; aud proceed thus, with all the dgnominations, ti

the work is finished.
ExaAMPLES. -
. &, (s d. qr. £. 8 d. .
3)7, 16, 10, 2 4)22, 12, 6, ® N
£2 12, 3, 2  Aamgs 13 .1, 3
A . d g L. s 4 g!‘o
5)21, 16, 4, 1 6)78, 14 4, 2 -
‘d. N

. A e
4 Men spentat a tavern, 2, 16,
JAns. 14, 1d.

L o
If 5 bushels of corn cost 1, 2,

d.

4; what must each payd

qr. -
8 2; what is that pe

bushel - JAns. 4. 6d. 2qr.

Ib. oz pwt gr ewt. qr. Ib. oz dy -

422, 9 18 16 5)18, 2, 13,. 14, .-10._

\ . o .
© T, bhds 'gal, qt ph - bhd, . gl gt pt @il
s, 3 o & % gy B &N S
bo. . pk. gt pt. “bu.  pk. gt pt
0)384, -2 6 1 678, 38, 7, 1

T. cwt. qr. Ib. oz, dr

078,18, 3, 7, 15, 4. 90 T, 5 2, 11, 10

T. cwt, qr. b, 0z, dr,

A

¥

Y

s

h
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“ COMPOUND | nrv':'titonl

. - CASE 2.
( " When the divisof is the_ product of two, or more numbers

multiplied together, as they are-found in the Lable

RuzE. -
- Dmde, ﬂrst, by one of chose numbers, and the guotient by

the othber.

The laot quotient will be the answer. -

ExaMPLES.

L s d gr
36)12, 16, 7, 2

| 6)12, 16 7, 2. -
i

K ———--—-—-—.—

6)2 2 9, 1.

L0, 7

7, 1, 2.} Ans.

. R | L.
| 20)i8, 16; 4 72)84,

o8 d
-1, 9

In this exainple, as 6 times .

6 are 36,.s0 6and 6 are the.
two divisogs. : :

\
PO
~

8,
15,

d. qre
6, 3

pwt. gr.
16, 23

K
721973,

ib. oz.
54)69, 7,

dr.
13

T. cwt.
45)84, 17,

oy
49)67,

qr. 1. oz
2, 3, 14,

3 D g
9 5 1, 18

bu.
48)384,

pk. qt. pt.
2, 6, 1

r. rd.
3, 37

&
- 120)6723,

h. min
18, 56,

. om. w. d.
99023, 7, % 5

sec. vy d
34

S ———————

AL, s d gr
96)5246, 19, 8,.2..°

wt.

o0z, | gr.
16, 19

7

1b.
63)84,

T. cwt. qr. Ib. oz. gr.
81)94, 18, 3, 5, 13,

tb % 3D e

93)97, 11, 5, 2, 16

bu, pk. qt. pt. .
132)674, 3, ?5, p?.

. a. r. rd.
108)579, 2, 25

'96)146, 234, 23, 59

Multiplication and divisicn mutually prove each otber.-

£ = @
142)986, 16, &

]

10

h. min.
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3 " ARITHMETIC.

Quesiions resulting from the preceding Rulesy

1. What is the sum of 47-4-294-764-34-4-981 "

2. What is the sum of 24789—19867 ? .

3. There is an orchard, in which grow 40 trees, and each
trce hath ten limbs, and each limb has 20 branches, sud on each
branch there are 30 apples ; how many apples are there inalt? -. - -

ne. 240,000 apples. . '
4. 456 men take a prize worth §1569 what must each receive.?

5. What is the sum of 24/, 13s. 6d. 2¢r.-|-984 18s. 7d.4-36(,
14¢. 6d. 1 gr.4-100L 17a. : 4

6. What is the product of 4s .7d. 3¢r.X612 S

7. What s the quotient of 9L €s 8d. 3¢r'+-81 e

8. A feast for.26 men cost 192 17s. 9d. 3¢r. what must each E
man pay? : . . .

9. 18 men took a prize worth 463L 18s. 6d. what is each * -
man’s share ? ' " . e

10. What are the contents of a floor 18 feet, 10inchesand 3 *
quarters long, and 12 feet 8 inchies and 2 ‘quarters broad 2 *-

11. What is the product of 4s. 64 X2s. 8d.?

5

L. a8 d gr. £ & dogr. (
| 12, - 467 4 496, 7, 6, 2 . 216, 14, 8§«
- 258 536, 14, 9, 3 198, 19, 11, 3 -
—— —— - — vt
L. & d g . 8 d 4L s d.gr.
13. x 147, 15, 6, 2 -+ 237,18, 2 -} 678, 15,7, 3
by 7 by 74 by 72 :
| : £ s dogr. Ib. oz pwt.gre. . ]}
| 14. X 346, 14, 7, 3 -+ 379, 6, 9, 16 :
| : by 48 by 81 . - . .

15. 163 me took a prize worth 723. 16z 94. of which- the - -
| . captain had four shares ; the first lieutenant, three ; the second
- ~ Keuténant, two ; what was the share of edch officar, and each

rivate { ' : ) - .
P 16. A tract of land, containing 14378e. 9r. 37rd. Sft. 137in. "
ja to be equally divided.among 236 men, .what is each man’s i °
share ? ! : : : :

. 17. A West India.cargo of 69T. Zbhds, &7gal. Sqt. Ipt. of - "
s+ . molasses, is tobe equally divided among 27 men, - what is eack, ~¢
| 7 . tawssherel ¢ . .

- ,ib. : %, 3. 9 g o ‘i‘b . 5' 2. g RN
- o 187 84, 6, 5 4, 15 "X 47,8, 6, 2 19

>




' T. cwt qr. .1b. 6z

r - gepvCTION. B
¢ dr.

i . == 86,,2-5  4-76°18, 3, 25 14 13
n - Cby3 R
K - - e 5 ——

REDUCTION.

. . of one denomination into another, and yet rétaining the same

) " value, Ofthis there are two kinds, viz.-Reduction Descending,
and Reduction Ascending.' . R

| 1. Reduction Deséending is performed by multiplication.

| 2. Reduction Astending is performed by division, °

|

REDUCTION DESCENDING.
: " RuLe. '

Multiply'the highest denomination, by the nurgber-of the next
less which makes one of that highest ; bé careful to add to your -
yproduct the figures of your nextless denomination, and proceed .

-in this manner till you bave finished the work.

- . . Or Mowey.
l 1. In 86l 14s. 6d. 2¢r. How many farthings?
£ & d gr » .
86, 14, 6, 2 ’ R
X 20==shillings in apourid. -
1734_zshillings. ‘
X 12==pence in a shilbng,
208142=pence. : .
X 4==furthings in a penny. ) .
. 83258=sfarthings ; the Answer. '
In multiplying by 20, I added the 14¢. ‘X812, Tadded the 64,

Tax4, Ia 2gr. Which must always be done in similar

cases, o . .
To prove questions in this rule, change the order of them.
The foregoing question” will become~—1In 83258 farthings, How

many pounds ?
B 4)83258

- 12)20814d, 2gr.
2)0)173(4s. 6d. .
JAne, 86/, 14s. 6d. 2¢r. proof.

By Reduction we chauge mon’ey,.-meuureé, weights, &e. out
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40 ARITHMETIC. -
2. In 5971 168. 7d. 3gr. How many farthings? Aws. 381919
3. In 136 dollars at 6s. How nuany farthings ! Jns 44928, .
4. In 46L 12s. 84. How many half pence ! JAus. 22384. - .
5. In 48 guineas at 28s. How many farthings? .Jms. 64512, j

6. In 68/, How many groats, or fourpences ! Jns. 4080.

7. 1n 1796lb. Troy Weight, hew many grains? -

8. In 4678 oz. Troy Weight, how many grains ? : 3

9. In 2347T. 15cwt. 1gr. 18lb. 90z. 14drs. How many drams?

10. Almxlmander, the Grecian philosopher, lived about 600
years prior to the birth of Christ, How many seconds since, “to

the year 1806 b
11. Gen. Washington died, December 14, 1799, How many
seconds since, to December 14 18061 s
12. American Independence was declared, July 4,.1776, How -}
many minutes since, to July 4, 1806, and hou.ra, and days, and
. weeks, and montbs, ‘and yeirs? .

13. ln 7296 miles, Howamany mches?
14. In 3476 acres, How many inches, feet, 10(19, and roods {

15. In a pile of wood 37 feet long and 14 feet high, Fow ma- - -
Ry cords ?

16. In 86hhds. brandy, each contnmmg 146 gals. Bow mmy S
gills? - -

| — .
L
REDUCTION ASCENDING.
By Reduction Ascending, less denominations are broughl in-

() lughe!'. ) ) -

RULI.

!"nrst, divide the sum by that nurber, which it takes to make *
one in the nexthigher denomination ; secondly, divide the great-

est, which it takes in that denomination, to make one in the next - 4
higher; and proceed in the same roanner, through all the de- .

nommauons, till the work be done. o

“ Ex.uupx.:s. : -

" 1 I 86435 fmhmgs. How many ponce, alu'lhng's, and - »

pounds } - -

Fartlxmg: in g penny 4)86405 IR -

Pence in a.ahz‘llmy 12)21608& 3gr
Khllmgo ina pmmi' 2)0) 180(0: 8d.

———

"~ £.90, Or, Bd, 391'_. e .




‘ ' . ) RESUCTION, < &3\ .
’ By inverting the Quesuon it becomes In 901 Os. 8¢ 3qr How

A _ many fmhmgs .
B ) £ s o gyr-q : . _—
, - : 9% 0, 8 -5 4 -
= ; "1800 B
! - - 12
60 . T
0 21608 :
" - JAns. 86435, proof of the ﬁnt question. 7 ’
v In 68160 farthings, How many pounds ? Jns. 7 1 :
d In 7864 pence, Howmany pounds? Jns. 320 15s. 4d. = °

. In 8674 half pence, How many pounds ! .4ns. 18/. 1s. 5d.
In 78640 farthmgs, How many dollars at 6s. each ?
. JAns. 273D. and 44,
In 3452 sixpences, How many pounds ! irs, 86/, .
In 9763.. How inany farthings { -
¢ . 8 In 52371b. Troy Weight, How many grains?
’ 9. 'In 7365T. Avoirdupeis Weight, How many drams’?
) 10. In 6321b. Apothecaries’ Weight,” How many grains ?
11. In 22T, Liquid Measure, How many giils? -
12. In 360 degrees, How many barley corns ?

REDUCTION DESCENDING AND ASCENDING
This is performed by Multiplication and Dnvxs:on

NO Rl

1, In 22761 125, How many pence ? R
5532 S o
12 - . .
r 66384 .Ans, .
i . 2. In 66384 pence, How many pounds?
! 12)66384
: 2)0)553(2 ' -
i . 2761, 12s. ./!m, .
| { 3. In 39/. How many farthings and dollars at 6¢.?
- . 20
; 780  6)780==shillings. )
o, 13 —
. — 130 doliars, ns, .
' 9360 - :
4 .
37449 firthings, vins. L e

D2
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4. In 6/. 1s. How many threepences, fourpences and' stxpen-.
ces ? Jng. 484 threepences, 363 fourpences, 2R sizperices. o,
5. In 12180 threepences, How many shillings, pence, and' :
fourpences ! Jns. 304525 365404d.; 9135 fouvpences. oLt
6. In 144 guineas at 28s. How many pounds? Jns. 2017, 125,
7. In 78 dollars how many ninepences ! J2ne. 634. *

. 8. In 841/. How many sixpences and crowns, at-6s. 84. 1
Ans.2523 crowne ; 33640 sixpences. .o .o
9. In 73920 farthings, How many pounds and guiness at 28s. 4
4 each i Jns. 771 ; 55 guineas. )

10. In 28/. How many sixpences, fivepences, fourpences, :
. threepences, and twopences, and of each an equal number ? t,
6d.4-5d.4-4d.4-3d.4-2¢. ==20d. snd 28Le=6720d.~30=336 of ]

aach sorsy Ans. ]
"Tror Weienr. . -
b. , oz. pwt. gr. ) Cod
‘'L In 86, 10, 19 21, -How many grains -
X 12==ounces in a fiound. o : .
77> S LT
X 20==penny weights in ax ounce, - : ?
nmn—— N . oL - o
20859
X U=mgraing in ¢ penny weight.
83437 \ ~ .o~ A
41720 ' . o
| —— . -3
| 500637 agraine ;. the'unmwer. -
B . Ib. oz. pwt. '

| 2. In78, 5, 18, How manypenny weights? JAne 18838 gmoes- -
| 193‘ In’25100637 grains, How many pounds? ,Asa 86lb,10 oz. |
| pwt. 21. gr v ’ .
4. In 18838 pwt. ‘How many pounds ? Jus: 781, 5oz, 18pwt.




" Avoimpurors WEIGRT. .~
cwt. gqr. 1b. oz i : T
{ In36, 2, 14, 13 How many ounces? R
4 - - - :

’~

146 o
. 28 Proof. .
— 16)65645
urz - .
293 28)4102, 130,
———— D e ——
4102 . . 4)146, 14lb.

16 : — .
© — 36, 2qr.-141b. 130z. -
24615 ) . .

4103

65645 0z. Ans. - b o
2. In 3 tons of hay, How many pounds} .2na 672005,
cwh qr. 1b. o o
3 In 7, 3, 10, How many drams ! .ins. 224768dr.
4, In 6720ibs. How many tons ! .ns. 3 tons. - - .
5. In 224768 drams, How many ewt.? /nsa. 7cwt. 3qr: 10lb:

6. In 5hhds. of sugar, each weighipg 9cwt. 121b. How many

pourds? .Ins. 5100b.-

" APOTHECARIES’ W BIGHT,
15 % 3 D e ,
-1. In8, 6, 4, 1, 12, How many grains?
12
102.
8

820
3

_._2..0 5
49232 JAns,

# Z 3. i - .
92 In 12, 8, 3, How manydrgms? ,4ns. 1219dr.

3. In 49232 grains, How many pound$? Ane. 8Ib. 6%. 43, .

1D. 19gr.
94. In 73140 grains) How many pounds ! /s, 12Ib. 8%. 33.

;. mERveEIGWs . 4%

N
| |



" 2 In 1361818409 -sctonds, How inany years.
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44 ARITHMETIC.

Crotr MEAsSURE. -

yds. qr. na. ey
~ 1. In 47,. 3, 2, How many nails?

4

191 _ i
4 . _ : s

766 JAns.

2. In 766 nails, How many yards ? J2ns. 47yds. Sqr.2na.

3. In 748 ells French, How many ells English, ells Flemish, ..
yards, quarters, and nails ? ../ns, 897E.E. 3qr.——1496E.Fl.~
1122ds.—4488qrs.—17952na: : -

4. In 4 pieces of cloth, each 14 yards, How many nails? .. .
+2ns. 896na. : . :

DRry MEASURE.

‘bu. pk. qt. pt. . : : ]
1, In 36, 2, 6 1 How-many pints? ns. 2349 its. :
2. In 2349 pints, How many bushels? ns. 36bu. 2pk. 6gt. Ipt. ,

Liquip MEASUKE.

1. In 6048 gills, Ylow many hogsheads? .#ns. Shhds, . ° -

2. In 67892 pints; How many barrels? Jns. 269bls. 13gal:

3. If a person drink3 quarts of cider a day, How much °
would that amount to in a year ? .2ns. 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 esth an

cqual number, How many must he have ! /Ans. 144 of eachsort. -

TiME,

v. m w. d h. min sec. LT
1, In 46, 10, 3, 4, 18, 53, .-29-How many secinds? .
T Jns. 1361818409 seconds. * .
i Ans. 46y, 10m. Sw. 4d. 18h, 53m. 29dec. .
3. Since Christ, have elapsed 1799 years ; in whichhow many
hours, minutes, and seconds, -allowing thie year to contain-365 -
days, and 6 hours ? .2ns, 15770034h. 94&2202040min. 56772122400°

° LoNe MEeasure, . = -~ -

“"1. In 5 miles, How many barley corns i J2ne. 950400b.c. . . -

2. In 570240 barley cores, How.many miles ! Jns, 3 miles. ..
, 3 The circumference of the arth is 360 degress, and gach _

’ -

DRTS
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~

degree 651 miles ; How many barley corns will reach round it }

. JAns. 47555801600 b.c.

4. How miany 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 ¥ Jns.”

'

1351, -

. Sorip, orR CuBzc MEASURE.

1. In 6 cards of wood, How many solid inches ! 61281728
=1327104 in. JAns. \ ) - :

2. T 3 solid feet, How many solid inches 1 3X3X3X1728=
46656in. JLns. . . o

3. How many feet in a stick of timber 35 feet long, and 2 feet
square ! 2X2X35=149 feet, Ans.

Here observe, if you multiply the length, breadth, and depth,
of any regular solid, together, % will give the contents.

1f ‘two dimensions, (éither length, breadth, of 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 feet.

4. How many feet in a stick”of timber 30 feet long, 2 feet
wide, and 13 inches thick ? 30x2x13=780-:—-12=65‘feet, Jne.,
5, If*a stick of timber be 28 feet long, 8 inches.wide, and 6
snches thick; how many feet 1 28X8X6=1314--144=9% feet,
Jns.

LAND, OR SQUARE MEASURE.

a1 rd
1. In 24, 2, S$6, Hew many rods?
"4

98
40
9956 JAns. . :

9. If a room be 14 fect lang, and 13 feet wide, how many feet
of boards will it take to laythe floor? 14X 13==182 feet, Jins.

3. If a field be 60 rods long, and 45 rods wide, How many
acres does it contain ! 60X 45=2700~-160=16 acres, 140 rods,
vine. .

4. 1fa 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 dut 5 inches ? Jna.

145153,

K]

s rea
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RULE OF THREE.

Fox its usefuluess, in JArithmeric and other parts of Mathemate
fcallearning, this rrle is sometimes, called the Goiden Rule. And
as the terms, of which it is composed, bear a certain proportion
to each other, it has obtained the name of the Rule of Proportions

In this Rule, three terms are always given, to find a fourth.
‘The fourth term bears such a proportion- to the third, us the
second doth to the firsz. : '

Of this Propertion there are two kinds ; one is called direct 7
and the other indirect, or reveree.

If the third term be greater than the firsf, and require tie
Jourth term to be ﬁreatet than the sesond ; or, if the third be less
thar. the firsz, an
second, the gnestion s in Direct Preportion.

But if the third termbe greater than ghe first, and require the
Jourth to be less than the eecond; or, if the third be less than
the fraz, and require the fourth tobe greater than the second,
‘the question belongs to Reverse Proportion. - .

To state the questiom, or to plasg the three terms properly, is
the clief difficulty attending the Rule of Three: To remove
which, obeerve the following rales. . . -

Ruze L. T

Place that numbe#? thaf aska th » question, for your third gn_im;

ber : which generally has suth <ords as these before it, !
Jar2 What cost 2 What will? Hou tnany ? How much 2 &ec. That
- number which is of the same n.ie, op quality, of your #iird
number, place for ydur first niumber. That Bumber, which is
of the same name, or quality, of the fourtk term, or anSwer
requjred, place for your second number, orterm. =

2. Reduce the first and third numbers to the lowest denom--
ination, mentioned.in ¢ither of the two numbers ; and: reduce -

'+ your second number to its lowest denomination ; thatis, if they
consist of pounds, shillings end nence, &c. you must reduce
* them to pence, because pence is the lowest denomination men-
tioned. ) B - : R
3. 1n Direct Praportion, having stated your question and redu.
ceéd the numbers, ‘multiply your second and zhird numbers to-
gether fora dividend, divide their product by the first number,

atd the guotient will be the fourth numbe?, or answer to the =

question.

" Note, The quotient, or answer, and éema’mdef, are aw af

the same kind, o denomination, the second member was reduced to,

Y

require the fourth term to be less than the

‘"‘“.-" b

~ -

are o Nty B s
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RULE OF TEREE. . ° R ]
RULE OF THREE DIRECT. N
i E ExauprLes. : = -
=1, If 5 cwt. of sugar cost 20 what will 18 cwt. cost ? -
Ans. 72!.
cwt. L. cwt. -
Stated 5 : 20 :: 18 According to Rule 1,1 ﬁnd that -
© 20 . 18 cwt. asks the question which
— Xplace in the third place s and 5
5)360 cwt. being ‘of the same name, I .

place in

e first; and 20 being .
£72 of the name of answer required,
‘p}ace in the second place; and proceeding, according to Rule-3,
find the answer to be 72
- 2. If 721 buy 18cwt. ‘of sugar, V’\é‘hat will 204 buy! JAns, Scwt.

. cwt.
e As?72 : 18 :: 20
3 112 yards of cloth cost 6. What will 36 yards cost ?

u’ £ . d J’ . 18/.
ds. . yds. .
A.syl 6 36
4. If 12 gallons of brandy cost 4, What w:ll 134 gal!ons cosn
Ans. 44l. 13e. 4d.

| ‘gal. L. gal.
| Asl12 : 4 :: 134 -
| 5. If 61, 10z 6d. will buy 29 bushels of wheat, How many -
| busbels will. 180 15s. 9d. buy ? Ans. 83bu. pks. .
‘ 6. If 6 yards of halland cost 3L.-12s 6d. What will 64 yards -
| " and 1 quarter cost? Jns. 381 16s. 4d. 1gr.
| 7. How many yards ot\' ve\vet, at 13e. 4d. a yard, will 1362
12s. buy ? vins. 204yds. Sgrs. 23na.
8. At 10d. 2¢r. a lb. How mauch sugar can yeu_buy for 221;
1ls. 6d. 7 Ans. 4cwt. 2¢r. 1205,
r 9. How many days work can you hire for 41 4s. at 3s. 64, per
‘ day? Jne. 24 days.
| 10. If a man expend ls. 6d. a day, What does it amount to '
- fora yesr?  Ans. 271. 7s. 6d.
T ) 11. The salary, of the ‘President of the United Statea. is
i 7,5001.: supposing his daily expence is 201 What has he re-
‘ maining at the year’s end &ns. 200L "
12. What must you give for €8 acres, 34 rods ‘of hnd,,at 47

‘ 10e. anacre 1 Ans. 126 1Cs. 14d.
L 13. Bought 6 pieces of calico, each piece contained 28 yardas, .
‘, for which I gave 29. 15¢. What is that per yard ]} Ans. 3s. €1d.. .
: 14. -A drover buys 64 fat oxén, at 151 for an ox ; the expence
of driving to market, is 6/ for butchermg. 10l -of salt, 81. of
barrels and storage, 15/ and he would gam 200!, by the bar-
gain : What will bethe price of 24 of said oxen, after they are
killed and barreled? Ans. 449.' 125 64 .

LA

\

l
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15 If 1 dozen of eggs cost 94. What will 150 eggs cost?

Ans. 9s. 43d.
16 John Bankrupt -owes Peter Commerce, 296L 17¢. and

compounds at 7¢ 6d. in the pound. How much must Petgr re-

ceive for his debt ? Ans. 111 6. 4d. 2gr.

17. What is the worth of three fifths of avelsel wlneh
valued at 1160420 JAns 696L .

18. If 1607 gain 6L interest- in a year, What will 172 lOa.
gam in the same tume ! Ane. 11 15,

19. A marketer gave 20/ 13s. 4d. for aload of fowls: For
turkies he gave 3s. tor geese 25 84, for ducks 2s. 4d. for hens
Is €d. and for pariridges 1s. 2d. and heshad of each sort a like
numiser ; I demand the numb r. Ins. 50 of each sort,

20. If 13s be the vaiue of 1L of deferred stock, What is the
value of 360L 10s ? JAns. 234L 6s. 6d.

21. If 1 gwve la. 4d. for keeping a cow a week, What must
I give forn yeaur ? JAns. - 31. 9¢ 4d.

22. If three week’s diet cost s 2d. What will be the cost
of \)(.ms ? JAns. 9L 15s.

23 A eenmloman .has an estate of 2421 1¢s. How much may

he spend a day, and lay up 60l at the )ears end?
100 por .
24 As I was walking on the forest ground
Up staris 2 hare, betere my cid grey hound;
My dog, being light of fot,. did fairly sun, |
Un'o lier 15 rods, just 21.
Vo“, the distance. that she started up before,
Vas four score and sixteen rods, just, and no more :
"\ow tiis I’d have you unto me declare, :
How far he ran before he caught the hare,
A - 336 rode,

25 If a tax be lald on a town, of 273l 3s. 92 of which the ~

o polls pay 361 _and the inventory of all the estatesin the town

umoums to 12,6500, Whal is it on the pound ?
toJAns. 4 d. on the jmmd

. 96. If a tax be granted of 4%«! on the pound, What must A.
pay, whose estute is valued at 360L 1Cs. ? - #s. 61 155 23d.

27: What will a barrel of rum come-to at 12 84.. a quart}
~Jne. 104 10s.

28 ‘What is the prrce of 11b, of beef if 112ibs cost 18¢. 84.7 -

. Ans. 2d.
29. 1f 891 gals. of § gm cost. 1761, s. 10d. 2g7. What is the cost

- of I gal.?

30. A merchant, faﬂmg in traﬂe, ‘owes 21197 175. 64. he pos-

- sesses an-interest of 1324/, 18¢. 5d.1gr. How much wilthis cred-

_ itors receive on the poxmdl Jns 12s. 6d,

- 31.-What is the price of 11b. of butter, when 4 éwt. 1gr. 191!7,
~ ‘cost 18 115, 3d.}  Jns. 9d, -

“32¢ A merchant gaveat the rate of 6s. 9d-per ga! for 3"73'1\11

N fbrandy, what did the whole cost? * vins. 127/, 4s. 9d,
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+ 83, If tton of beeswax cost 22/, 8¢. what will 203T. Sowt. 3qr,
a 3lb. cust ? JAne. 45581 3s. ' -

JAns 16Mdols. 48 cents.

] 182 46 11d for Z7cwt. Sqrs. T Ane. 196, 1d. ,

| _ 36. A frigate, having 150 hands, is furnished with 18000ib. of
] bread, of which each man eats 4lb, per week, How long will’
§  the®read last? .ne. 30w. : : - .

— 37 A .carpenter gives 4.cents per foot for boards, What is
* fhe cost of 98 feet? .ns. 3d. 92c.

- 38. What is the weight of a silver tankard, costing 10/. 12s.at

the rate of 5s. 4d per ounce ?. 4ne. 390z. 15pwt. .
89. What sum of money will gain 35/, 15s. at 10 per cent.? .
. Ans 1571, 10s.
40 What is the beight of a tree, casting a shadow of 37 feet :

and 2 perpendicular staff of 3 feet, casting a shadow of 2ft 7in.1 -

Ans. 30ft 6in. 2 bar. corn, 3§.

RULE OF THREE REVERSE.:

In the Rule of Three Direct, the product of the first and foursh
faumbers is equ:l "o the Pruduct of the second und third. !
But in the Rule of Three Reverse, the product of the third and
fourth numbers is equul to the product of the firsz und second.
- The method of stating any question, in the Rule of Three Res
nerse, is the same with that in the Rule of Three Drrect.
-All questions, in which Jess requires mdre, or more requires
{ess, belong to this rule; .
" Ruiz.

Having prepared apd stated your question, as you would in
the Rule of Three Diréct, multiply the first and second terms to-
gether, divide the product by the shird, snd the quotient will be
the answer,.of the same name, or denomination, with the second

g term.
| ) EXAMPLES.
R 1. If 40 men do a piece of work in 50 days, In how many days
can 80 mep do the same 1
| : m. da: .
Stated,ifwzsgazso . N
) 4

80)12330(25 days, the A@ﬂa

~

400 .-
400

E

34. What is the interest-of 2354 dols. per yesr, at 7 percent K

35, What is the worth of 1gr of sugar if a mgrchant give-
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In this question the second term is days; and of course the
Jourth term, or quatient, oF answer, is_days. Co.

It is also evident that more requires less. For 80 are morethan
40; and it is plain, that 80 men can do the work in a3 lese time

than 40 men. And consequently, this truth. is evident, that, in . -
the Rule of Three Reverse, the oursl term, ot answer, bears the -

same proportion to the second, as the shird does to the frat, Oor
a8 50 is twice as great as 25, 60 80is twice as great as 40. - :

9. If 4 men plane 250 boards, in 6 days, How many men will -
plone them in 2 days? . 4dns. 13,

3. If 4 men can make 80 rods of wall in 20 days, How many
men can make the same number, in 10 days ? Ane. 8.

4. 1 a board be 9 inches in width, How much in.length will
moake a square foot ? Aus. 16 inches.

5. How many yards of paper, 3 quariers wide, will, paper a
room that is 24 yards round, and 4 yards high ! 4ns, 128 yarda.

6. If a traveller go 160 miles in 7 days, when the day is 16

hours long, In how many days will he go the same, when the day . . 1
g

is 12 hours long? Ans. 9 days, 8 houre. .
7. How many yards of shalloon, 3 quarters wide, will line.9
ards of cloth 8 quarters wide ! . Ans. 24 yards,
8. If 1001 gain 5L interest in 12 months, What principal will
gain the same interest in 5 months ? Ans. 240L
9. If A. lends B. 66 dollars for a year; to balance this loan, How
much cught B. to lend A. for 7 calender months.?. 4ne. 1133 doie,

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

new ‘coats, and each coat is to contain 2 yards and 1 quarter of -~ .

cloth that is § quarters wide; How much shalloon, that is 3
quarters wide, will line them ? © Ans. 3750 yards.
11. What number of dollars will galn, in 1m. the sum, that
197 dols. will gain in a year, at 6 per cent! . Ane. 1524, -
12. If 16 boarders drink a barrel of m'o25 beer in 24 days, how
long will it lastif 8 more boarders be added ! dne. 16 dage -
13, If 200 carpenters can finish a boilding in 24 days, how ®a-
ny are sufficient to finish the same, in 6 days? _4na. 800,
14. A garrison, coutaining 800 soldiers, has provision for -60
days only; how many mugt be sent off,. that the provision IRaY
last 100 days? . . Ans 320.
15, If A. lepd B. 200 dollars for 360 days, how long ought B.

to lend A. 2000 dollars, to compensatg the Kndness LI ;

. L . Ane. 36 days. .
16. Required the length-of & board 1 foot wide, to make 3
Ssquare. . - o] o P Anas. 144, -
“17.'If the catriage of 300wt. 450 miles, cost 47, da.-how far -
miay 1800 be carried for the same money} - Ans, 75 milers

!

e
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- FEDERAL MONEY axn DECIMAL FRACTIONS.
FiDERAL Moxeyis, simply, Decimal Arithmetic. It isad- .

ded, subtracted, multiplied and divided in the same manper ; and

“proceeds, -like decimals, in a tenfold preportion, as may be ob-.

served in the following Tables: - ‘ i .

- Tasns o Deciman Fracrrons.

‘& Thdusands.
& Hundreds.
- to Tens.
2o Units.
2o Tenth parts.
* & Hundredth parts.
& Theusandth parts,
@ X Thousandth parts.
© C Thousandth parts.

TaBLE oF Feperal Moxky.

o Thousands of dollars.
#» Hundreds of dollars.
. %9 Tens of dollars. -
32 Dollars. ’
o Dimes, or tenths of a dollar. -
# Cents, or hundredibs of a dollar.
& Mills, or thousandths of a dollar.
w Tenth parts of a mill,
© Hundredth parts of a mill.

Yo both these tables, it may be observed, that the numbaers in.
creage to the left hand 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 ag

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

hand 18 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 gents. .
A Decimal Fraction is an unit, supposed to be divideq into ten

equal pmci’ and each of those parts into ten other eqigy] parts ;

and so on, {decimal division, without end. .
. In Decima Fractions the denominator is not expressed, but it
is understood, whichis nfv'v:ys an unit, with as many eyphers an-
nexed as there are places of decimals; as, ,5 ,25 ,006 which are
read 5 five tenths, (that is, five tenths of an uait, or dollar,
which is five dimes;) 25 twenty-five hundredths, (of a dollars

or 25 cents ;) 1y 8ix thousandths, (of a dollar, or six mills.)
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A dollar is the Unit Money ; dimes, cents, and mills, are valo-
d according to their place from the place of the dollar. One
dime is the one tenth part of a dollar; one cent is the ene tenth
part of a dime, and one mill is the ame 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, 46,3,7,8, they must be read, 46 dollars, 3 dimes, 7
cents, and 8 mills, which have the same value as the above num-
ber of mills. ' -

Such is the nature of Federal Money, that you may pead it dif-
forently, and yet retain the same valie ; accordingly as you may
separate it difierently by eommas. Thus you may call 53.96, 53
dollars and 95 cents. If you point the same thus, 5,3,9,6, you
must call them 5 eagles, 3 dollare, 9 dimes and 6 cents, which
have the same value as the above. . :

In the following work, the comma 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 tke right hand of a figure, afier the comma,
alters not the valugof the figure immediately.preceding it ; thus,
54,70 are 543% or fifiy-four dollars and 70 cents. Buta cy-

pher at the left hand of decimals, or cents, diminishes the val- -

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 ove place of tens farther from the units or dollars.

ADDITION OF FEDERAL MONEY AND DE-
. 7 CIMALS. _ T

Note. 10 mills (m.) make one cent, o, \
10 cents —— one dime, d -

10 dimes e one dollar, B D.ord.

10 dollars —— one eagle, B,

. ‘RuLe 1. ) o .
Whether your numbers be mixed, or only decimals, place

-4

them according to their value ; that is, place anits underunits;

in wholejrumbers, and tenths under tenths, in decimals.

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

off 50 many places for decimals, as dre equal te the greatest
numbezof places in any one line of the sum. . :
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o : Exameres, - . "
1. Add-46d. 26c. 4m. 4-30d. O6c. Tm. -h4d. 09¢. 120
70¢. 3. -+20¢. 4m. into one sum, .

.

d. c.m —-.
i . 46,264
30,067°.
4,09
- 120,703
o 3204 .
- N 201,328 the sum. ‘
' d.°c.m. dcm d. c.m.
78,284 - 416,064 78,283
© 987,06 23,507 - 0&
40,705 784,37 ' 84,7 C
7,123 127,406. ¢ 7,26 -
876,95 346,75 © 50,84 -
106,703 © 56,98 - 67,909
Sum _2096,825 —
5. What is the sum of 70(& 70c. +6d 06¢. 5m. --48d. 86c,
}-74c. 5m. +73d 63c. . Ane. 200 doll,
SUBTRACTION OF FEDERAL MONEY AND,
- DECIMALS
RuLe. "
Place units under units, and tenths under tenths, and pre-
. ceed a8 in Simple Subtraction. Separate the decimals from the
r whole numpbers, by a comma, as in Addition, .
ExaMrLES. .
' d. c. m. d. c. . LT
Borrowed 745,283 896,84 _
Paid 403,095 98,985 . RS P
. Due 342,188 o
‘. 3. Bortowed 170d. 06c. paid 984, 30¢. 47 What remaing due }
‘ *d e m. T . 3
170,06 *
!98,204
.Dua 71, 856 N

® Ifthe numberqfcenu be under 10, you must akuya?mq .

W, fOlﬁGkﬁW,m Meﬂacequ' "/m Yo Qs

- B S ~

i
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4. Borrowed 800d. 56c.ul:uid at one time 76d. 44c. st another
:lime 186d. 28e. 5on. at another time, 408d: 06¢. 5m. What is new.
ue ? . :
d ¢c. m :
Borrowed 800,56
76,44
186.285
408,065
Paidin all 670,79
. Due 129,77 Anewer. .
5. Borrowed 560d. 28¢c. paid at one time 48d. 54c. 5m. at,’
another time 150d. 84c. at another time 1284. 74¢, 5m. What re-
mains due? Ane. 232d. 15¢. :

o

MULTIPLICATION OF FEDERAL MONEY
AND DECIMALS. .

Rute 1. _ K
Place the numbers accerding to their value, and ‘multiply

_them as whole numbers.

2. Separate as many figures, to the right hand for decimals, in
your product, a3 there are decimals in the multiplier and multi-
plicand counted together. 3

3. If decimal places be wanting, anncx cyphers to the left

" hand to supply the deficiency.

’ ExaMrLES,
Multiply 7,643 00367 )
by 007 - or3
- J063504 - 101 .
, ¢ 000026791

.- 2 .

. . Mote. \_Vhe;: any nember is muitiplie& by a fraction, the pro= -

duciis siways less than the multiplicand, in:the smne proportion -
o8 the multiplying fraction is less than 1, or-anunit. That is; -
dollars, or units, multiplied by dollars, produce dollars; dol- -
lats-multiplied by dimes, or tenths, produce-dimes, or tenths ;

and dimes, or tentbs, multiplied by- dimes-produce cents or.
“hundredths ; dimes, multiplied by eenta, or huridredths, produce

amills, or thousandths; centa multiplied by cents, produgs ten!
BEREE L

sfmills, or 143 thousandihia, &e,
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The same is obisérvable in pounds, shillings'and pénce' + Shil«
-lings, multiplied by pence, produge twentieths of a penny, &e.
d . d e -

m. e .
43,20 4,36 »55 ,008
28, 428 . ,08 . 007 -
S —v— N -

84560 3488 0440 ,000056
8640 T 82
| ————— S
1209,60 1,2208
- d c. o, d e
64,345 52,94
28,604 43,62
Prod. 1840,524380 .2309,2428 Prod.
d c.m. ;! . m.
76,435 A 84,067
6,073 784

‘What will 36 bushels of corn come.to at ,56¢. perbushel?
: JAns. $20 16¢.
What will 3 dozen of lemons come to at, 03¢c. Sm.. per lemon?
. JAns. $1 26e.
What will 40lbs. flax come toat 12¢. 5m. per Ib.? :
’ JAns. 5 dellars.
What will 12 days labor amount to at ,66c. 4m. per day
Ans. 7 96e. 8m.
‘What is the amount of 327 bushels of wheat, at $1 24¢. 5m.
per bushel - .
What is the-amount of 16 yds. calico, at 4c. 6m. peryd.?
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, forsix lunar months, on the following terms : 1 class
at 3¢c. 5m, per day; 2 class at 2c. 7m. per day; 3 class at 1e.
2m. per day; 4 class at 7 mills per’ day: Each class containing
10 scholars, and each scholar paying, per week, the sum above
stated ; What are the weekly, the monthly, and semiannual ex«
penses of each pupil, and the whole wages of the maater ?
A shoemaker sold 56 dozen of shoes, at $1 45¢, for each
pair ; What sum-did he recgive forthe whaole? - :
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DIVISION OF FEDERAL MONEY AND DE-
- CIMALS.

Ruie 1. °

If there be more decimals in the divisor than there are in the .

dividend, annex cyphers to the dxvndend to make it equal to the
divisor.

2. The decimal' places of the divisor and quotient, ceunted '

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 guotient will be whole numbers.

3. If decimal places be wanting in the quotient, they must be
supplied by annexing cyphers to the left hand.

HNote. If the dividend be greater than the divisor, the quo-
tient will.be greater than the dividend : but when the dividend
i9 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. .

ExaMpLES.
72),196416(,002728
144

Py . N - 4
504 .
201
144 -
576 : ' -
576 - o
ln tlus example, there bemg' no decimals in the djvisor, ¥

annexed two cyphers to the quotient, to make n; equal to the -

dividend.

2 It is required to dmde 45, by ,5365.

. »5365)45,0000(83,8769
’ d. e . doem. - dem .
.. 46, 83 - 6)78,674 9)796,869 . s
» T1s6,207% . 13,112 . - 88,541
- ’ e doe d eom i
. 446)82; 26(178 826 -

mrf.amq fmbcm msmm you;«/zmc., The

‘ K

7
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dedec dem : . d d cm.d em
5,44)86,00(15,080.8 . 41,)742,651(18,113
46,72)786,74(16,839 42,5)5,29125(,1245 "
36,5),0076345(209% 29,)153,598(5296
,684),76432(1117¢ . ,0125),7500(60t

"If 781b. of flax cost $10 53¢. What is that per Ib.?
Ane. ,13¢, 5m,
1f I have 16 50¢. for 30 days 1abor, - What is thrat per day 1

JAne. ,55¢.
If 36 yards of cloth cost $86 48c. What i 1s that -per yard ?
' 3. $52 40c. 2m.
I 84 bushels of corn cost $46 62: What xs that per bushel ?
JAns. ,55¢. 5m.
1f-20 hundred of hay cost $18 10c What is that per hu‘-
dred? ns. ,90¢. 5m.
1f 32 gullons of rum cost 37 28¢c. 4m. Whatns that per gal- .
lon? -oins. B ,1 16¢c. Sm.
If 205 yds: of calico.cost $107 62¢c. 5m. What was the price
of t vd.? Ane. 52¢. 5m,

- 1F 135 bushels of wheat cost $95, What did the purchaaer
ve per bushel ? Ans. 76,
lf 493 ydas. of t.ape cost S4 43¢. 7m What wa:’ given per

Ins.  9m.

-operating carefully the following sums, the learner will C

per!ect 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. ,0565.--80,3 by ,22. 4ns. 365.-80,3 by 2,2. 4ns. 36,5.
~+803 by 22.4ns. 3,65+-222 by ,365. Ane. 608,21.+222 by
8,65. Axs. 60, 821.—-222 by 365. Ans. ,60821; _

N. B. In dividing by 10, 100, 1000, 10000, &e. the learner

has nothing to do, but to remove the comma, or. separatrix, as
.many figures to the left hand, as u:ere are cyphers in’ the di-

yisor.

ExaxprES. _
10)462,8(46,23 100)7342,6(73,426
1000)96742,67(96,74267 10000)42367,4(4,23674

t The quesiions with this marlc are 1o exercise the learner, the que-
#Hent beu@ snpeinted. .

*
-

S
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REDUCTION OF FEDERAL MONEY AND
DECIMALS, :
Case 1,

To reduce a Vulgar Fraction to a decimal of equal value.

Note.—A fraction is called vu/gar ordecimal, according to the
division of an unit. .

A Yulgar Praetion is represented by two numbers, one above
the other, with a line drawn between them, thus,. The \ip-
per figure is called the Numerator, and the lower figure the De-
nominator, as, $, §.-which signfy three fourths, five eights, that
is, of an unit.

The denominator shews the number of parts an unit is divided
intos thus, § signifies that an unit is divided into four parts, and
the mmerator, 3, shews that three of those parts are signified by
the fraction, :

Ruie 1.

Both terms are to he esteemed whole numbers. Annex cy-
phers to the apper term, or wumerator, and divide it by @ié loiv.
er term, ot denominator, o

2. Point off as many places for decimals, in your guotient, as
you annex cyphers to the numerator, and if the decimal placel,
in the quotient, be not so many as in the dividend, annex cy-
phers, to the lefi hand of the quotient; to make them equal,

- ExamrLES.

37 Reduee } of a dollar to decimals, or into cents, dns. 25

4)1,00(,25
s ,

20
20

2 Reduce 3 of a dollar to'decimals, or to cents, Ane. ,50c.
» 2); :8(5 : .

 Inths éxampI; the decimal ,5, occupies the place of tenths, or dimes
ﬁchmhmitﬁ()mn, ™7 .ﬁ’ p f ’ t‘ _‘l.

* 3. Reduce $.of a dollar 16 decimals, orto cents. Ans. ,75¢
4: Reduce ¥ of a dollar to decimals, or to cents. Ans.,12¢. 57
¥ Reduce .1 of a dollar to decimals, or to cents. -

-’ . - - L .. Az, 08¢ 2Lm
6. Reduce'y2y to decimals; Axe.,0375.
7. Reduce 32 to decimals, 4ns. ,14028,
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Case 2.

To reduce the different currencies, of the several states, in
pounds, shillinga and pence, to Federal Money.

1. T% reduce Aew-England, Virginia, and Kentucky currency to-
Federal Money. . - .

Ruis 1. -
Add.a cypher to the pounds, and divide by half the number of
shillings in the dollar and the quotient will be doHars,

RuLe 2.

To the whole sum of the pence, contained in the shillings 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. -
:
|

Nite 2, If the shillings and pence remafd one, two, or three
dollars, you may add them to the dollarsalready found, and then
reduce the remaining shillings and pence into cents, according

<o the second rule. ] .

MNote 3. A dollar, in New-England, Virginia and Kentucky,

is 6 shillings. * = =

ExaMpLES.

1. Reduce 481, 13s. 6d. to Federal Money.
Malf shillings=3)480 T -

"160=dolla. 13s. 64.==162 pence.
2,25,

————e

Ans.  $.162,25
$ ¢ He.
ol =72)16200(235=x2,35
144 .
180 '
144 .
"360.
360

we—
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2. Reduce 246l 17s. 94. to Federal Money.
Half shillings==3;2460 .

820—-401. 17s. 9d nw 69‘-
2,978
Ans. $.822,958
. 72)6900(95:.

420

360 ‘ -

After having obtained 72: 600(8 .
the 97 cents, 1 found 60 506
remained ; to which { ad. —

ded a cypher, and divi- - ﬁ parts of a mill.

ded by 27, which produced 8 miis. with a rembamnder of 24, ,
3. Reduce 897 14s. 84. to Federal Money.
Half shillings=>3)820

* 273 § of a dollar remains=2s. .
whuh I4ake and add to the 14s. 8d. ==16¢ 8d.==2 dol.=55d-

d. ¢ m. dol.=72)5600(77c.
- 504

V978,
2777 ' —
| —— 560
Au- $ 275,77758=2qr. ' 504
72)360(7m.

q-g tarts of @ mill.

Pounds and ahmxugs, in this currency, may be more rendxly

brought into dollars and cents, as follows :
' RuLk.

Annex the figure, that represents half the even pumber of ¢
shll lings,” to the right hand of the pounds; or, if -there be only -
ong shilling, add a cypher; apd if the number of shillings be
odd, place 5 as a decimal, for the odd ehxumg. dmde by 3, the
~quotient will be theanswer.,. - &

«  Reduce 71 18e. to Federal Money.
. ¢ 3)79 0 - .
© dne. B 26.3%1}'

el

‘Bymwtctfwmm,mmﬁem ad

-

.
b4




YEUBXAL 'uml'm. : - 1

- y . ~ i . “

Reduoe 222 1s. to Federl. Money. ‘
. 3)920, A

A S‘ 73,50

Reduce 17/: 13¢. to Federal M‘onqy
3)176,5

dno. §. 58833 -

2. To reduce New-York and Nerth-Carolina currenzy.to Pederal
Jlmey E
ANote. Inthiscurrency 82. make a dollar.

.

Rure.
Proceed nccordmg to the foregomg rules, with observmg,
that 8s.=a dol. and 96d. =a dol. . ‘

1. Reduce 64/, 8. 10d. toFederal Money
Half alnllmgc=4-)640
8. 10d— 1dol.=x10d.

60 .
1,104 dol.=96d.)1000(10¢.
Ans. §. 161,104
. 96)400(44,.
\ ’ : 384
. .}% pis. m.

2. Reduce 74I 3s. 4d. to Federal Money.
Jatf Shall =4)740
33. 4d=40d.

185
o416 mass)mmam

Ans. §. 185.415 —
160"
96

N - .
)'si;g(s.auﬂlm e
- g pmofa il

3. T reduce Pwlma, MwJer .Delawr lﬂd m
knd currency to Federal M ‘% 5




63 ARITHMRTIG

Ruix.

Multiply the pounds by 8, and divide the pfoduct by 3; the
quotient will be the dollars. For the shillings and pence, you
must proceed as before, )

go‘ym. A dollar in the currency of these States, is 7s. 6d.x=

1. Beduce 24/ 18s. 4d. to Federal Money, - . -7
24 18s. 4d.—2=40d. :
x8 $==90)400060 (44° ==cents,
L 3 e ]
| ~-3)192 — . . i
400 ' A .
3860 - - . R .
Y400(b==mills, '
. 360
43 parts of a mill,
2. Reduce 47/, 6s. 4d. to Federal Maney.
X8 . e N
~+3)376 6s. 4d.=T6 '
——C, M. .
125,333 ' :
<4 4844 $.=90)7680(-8w_ t3
b g 72 -
Ans. B 126,177 —
. 400
360

. )400(4==mills. . '
360 : ; |
\ R ——

‘ 48 pis. of a mill. -

’ 4. To reduce Federal Money to New-England, Virginia; Newe - g
¥ork, &e. cutrency. T . - ¥
. . . - Rure L \ R
ultiply the dollars; by half the number of shilling: in a dol-
dar and double the right hand figure for shillngs, the rest are - .
pounds. A s o '
- . ~ . RuLe 2.

- vide by 100 ;-the quotient.will be pence.-

* When the divisar is greater thitn the pumber of pence, ix the div-
sded: with 'ones cypher added, you must plice o her in'-the place of -
: 'mtha,wditgu,mquaﬁm. . »ﬂ“.t Upher & B » B Y.

Multiply the céﬁts,.by the number of pence, }n adollar, and dn- B




’o-

FEDERAL MONRY. . B

. % Reduce 3.162 25¢. to New-England cutrency,

. A8)6=13, dobled. 25
48,12 . %= pence ina dof

16 _
et e i 50
dris. 487, lot 6d. 175

1)00)18(00=1s. 64.
2. Reduce §. 646 74e. to New-Englmd currency:
Ans. 194/ Q. 5(1. 1g. .
2. Reduce R. 161 10¢. to New-York &c. currency.

e

B 5'4/54:8, doubled. $4=='96’

L4

1)00)9(80=914:
The temamder bemg equal to 4 the divisor, produces the 2.
Ane, 641, 8s. 9idk -
5. Ta reduce Federal .Mbney o Pernsylvania, &ec. currency.

Rurs.
- Multiply the dollar by 3, and divide the product by 8; the quo-
tient will be pounds: Then mukiply the cents, by the numher of
pence, in a dollar, and divide that product by 100; it will gwnthe ’
answer in pence.
1. Reduce §. 476 20c. to Pennsylvama currency.
3

- » !
. - ;
8)1428 " O0=pence ina dole :
— 20 .
: 1784108 - —_—
b 784‘ 7 © 1)00j18(00=1s. 6d. - i
S 2, 0 d The 4eights, reduced to their - !
178210 O lowestterm, make §, that is, one -
oo 1 6. half of 20s.==210¢ pr, the 4 mul-

| e . tiplied- by 20, 7=the shillings in a
[ 4ns. £178 11 6  pound, and divided by 8, wilk
‘ give the shillin
i 2. Reduce £74 28¢. fo Pennsylvams ciitrency.

. 3
\

- ' 8)222 . 0aspencein a dollap.

27 15 - _-28
21 —— . -
720 .

Ans 37 17 1 180 Lo

S

1)00)35(20e=2e. 14




B4 ABRITHMRTIC,

8. What number of dollérs<a equivalestt to wot. llym
cutrency ?
4. What is"the sum 'of 846/. 13 10d. Delaware ourreney.
in Georgia curresicy?  ° Ans. 526, 16, 7%
5. Reduee 1556, 13, 9% New-Hampshire currency to “Penn.
- sylvania currency. . 4ns 1945, 17, 3.
6. Reduce 9000/. New-Jemy curreney to New-!’ork cumnrency
Ans.
7. What number of 6llars is contained in 8007/ North.Cara-
Tina currency? Ans. 2112,50.
& Reduce 845/. 10s. New-York k money into Federal currenty.
© Ane: 2018,75.
9 In New-England currency, what is the amount of 647, ls, ®
New-York money? 4ns. 410, 15 1, 1.

10. Reduce 1903, 16, 3 New-York money,mto Vu-gmm money. L

Ane- 1827, 17, 2, 1..
11. What is the sum of 5913. 8, 9; 3 Maryland currency im
New-Ydtk rmoney 1 Ans. 6307, 18, 5. -
12. Redice 643, 15, 7 New-York ourrency into New-Jersey
currency. - Ans. 603, 10, 10, 3.’.

Casn 8. c
: To reduce ntimbers ¢f diffsront dcmmamﬁm u decimals, ,

Ruse L.
'ﬂmtheuum&or. you areto re&uce. foi ummtu&tho
integer, you are required to reduce your number o the dedismal
a denominator. -

2, Reduce the numerator and denominator to the lowest term

. mentioned in your numerator's add cyphers to thesumerator, and'
 dividait by the deneminator, and it will give the desimal required.

. 1. Reduce 9 pence to the decimal of a pound
. X==240 pence. Thcrrﬁre,gpcm-_—x-,-a, -

240)9,00(,0375==dmm o C L
7 30 . . ‘, -' - .
'-1309 Inthumlehdde&&cyphqnw
1680- * the nemerator, convequently ry quotxenﬁ
T e mut ¢ousist of 4. plnes. syueeable to.
ot ‘1200 SN tu 2d, undenmet . ; .
"2 Redice 6 penc; to the dcumhl ofa pound-.—"
“m"‘t 2406, 00(,025 dnsmers-"
: - E

_gormn

RN




.lowest denomination at the top:-

FEDERAL MOWKY. . %

% ‘Reduce 3 pencete the deeimal of o shilling, . .
smsﬁ qfa sl - 12)3,00(,25 lnmer . "

e
~ 4 Reduce 1 shilling to the decimal of a pound. .
1.aszz.='.z,l,’ A oo 'zo)'x,‘«‘;g(.‘os dwwos -

5. Reduce. 3, 3,4, 5 and 6 ah:mnp to- the decimal' of &

pound. N
Shillings: 3 3 & 5 6 CE L
shawere - A 157,995,807 st

6. Reduoe 150 84 3¢ to the decmd'of a»po:m& i

;.m,u Sq.-u?'siiq; “; Lo : .
7.' Rt o 12pm ¥ to the dechindlol® W'
78 .
Bon Lgp. Syrcad 107y, e ]
' e U Tropeairaer. :
& Reduce 3qs. 121b. 8oz, 6dr to the detimal of a cwt,
4n¥. 2618,
9 Reduee 3qrs. Sna. to'thc decimal of swd Am 875

Different denomingtions-may be reduced to-decimals by the
fllowing rules- o

Rowe k: :
Set the numbers undeér each -othier,. for dmdends, havmg the

Pl

2. At the left band, opposite to each dmdend m that num-

’ ber that wxll g it te the next sy

or de

: € uppermost dm?:\d, Aupposing cypheri to

be annexed to it, and divide i, . letuns - the. quonem, a8: -decignal

parts; at the right haml of the' diviaend iext below it, and so

proceed with eaeh dividead, and: the-hwguohgnt will be the’

decimals required.. .
: Exfiupr"ns.

1, Reduce 120 6d. 3¢t. to the Jecimal ofa Pounds '




o8- sarrmeETIO i S C

2. Reduce dcur. 2yr. to ths decimal of Kton, " T L
2 u : Dot v
1235  JAnewer. . .
3. Reduce 1 pmt to the decimal of apﬂon. Ane. 135, .
. o CAsr.J. LA
Tojndﬁcmper q-uaamy, or-valueqfademulmthe L-nmpam ’
fou{ntega-. o
P P S
Rtn,z L et

Multiply the given decimal by the number of pam in the next
inferior denomination, cut off as many figures i to the nght hard,
as there arephoe:mtbodeuml iven.

2. The remaining res, at 1he right hand," mult: )} b the: ‘
figures, 3 o e ply Yuu

next mfene:l den:lsmmatxonl. cut oﬁ‘e as*before, anddn
have reduced it to its lowest nommau ﬂgpm at
tyho:leﬁ band, will be the answer required.. og, Tt .:

‘.

. Examprys, - w:
x. Wlut is the proper quantity of ,5396 of wpound !:

x 20=olullmg: ina Md.

W E . em—p— . TN '
R 10,7920 T
. loamuinachllmg. e ed
| -9 9,5040
| e’ ’ Lt ‘ 3 H R ..
N B I o ey RRE!
| : e, 103 92 qu..
1 .2 Wtisthepoper qmﬁtyof,ssofa pound " 2d .
. 8. lqr. .
| 3 Whatuthegm?et mti of’; 7860t‘:sh|llm
r Lo \ .." ' thsdmr
‘ . 3 3’0 M e, T sty
! ‘ lﬂmuawbag T -
A o SR
: ‘ C : 4=farthmgcm¢genny. o

.

l,
&mhﬂmpmper uantity of of
1 y m é;_rf 121b. 6oz, 14dw.’
_G-Whtuthopropetqm,fﬁwﬁ'oulb Troy? =~

L . ch. Soa- 37pwi, 1232{




F T PEDERAL- ioNRY, N £ |

&Whotuthep erqmt of?Sofanacueﬂand? .
r. i ¥ Cine. 3r. 49, 2175, Ya5in 1ic:
; . 7. What is the proper quantity of 45 of a day ? 4ns. 10%. 48m.
: 8. What is the proper quanmy of ,61 of a ton of wine ? -
E Ane. hhds. 27gal, 2gts. 1580
7 9. Whatis the r quanhty of ,3bf a year ?
¢ prope ’ . Ana 109days. lﬂlm.

r . N ' “ CASE 5. . ’
4 “TO REDUCE FEDERAL MONEY .

akmg pproperly, this is not redction, either by mu!uplmuﬁon
or division; for it is performed either by x:emovmg or addmg the
- commu. as the euemyreqmre 5

~RuLg 1.

T reduce dllars to ‘cente~Remave the comma, and add- o cy.
- pheum the dellars, and the product ‘will be cents R
.Reduce 78 dol. to cents, - - . Ans.. 7800 vents.
2 T reduce dollars to mills. —Remove the comma, and add threé
cypbers to the dollars.
. Reduce 64 dol. to mills. - 64000 mills.”
3. To-reduce doliars and cents to molla Remove tbe commna, and
add one cypher to the cents.. )
Reduce $:98 24¢. to mills, - Ane. 98240 mslls.
4 To mills into dollars.—Separate three figures to the
‘vight bmd. & comma, the left hand ﬁgum will be dollars, and
those.at she right hand; eents and mills.
In 68973 mills, How many dollars, cents and mills ?
oo 4ns. R.68 97¢. 3m.
! 5. %brmg centa into doliars. -Sepmte two ﬁgures to the right
hand, by a comma. -
o 1n7896cenu, Bowmnnydoﬂmmdeents! dns, S7896c.. '

7

RULE OF HREE DIRECT, IN FFDERA.L
NEY AND, DECIMALS. o

Ruu
" Reduce your fractions to decnmals, aceording to the foregomg
rules ; state your guestion asin the Rule of Three Drrect in whole
. numbers.. Multiply the second and third tecms'to ther. divide’
that product by, the first term, aihd the quohent will be the answer,

ExAuPL ES.

1. I£. 6lbs. of butter gost ,96¢. What will 5@bs. cost at them Tl
pakel 4ne. §8 ,96.

PR e e ee - -

:




L lv &'Wo ‘How}n

1] ARTTRMRTIC. S

b e 1b . . N
6 :,96:: 56 . ‘
56 L

576
480

6)53,76

8,96
z!f%hxyﬂ.nfbmm,w wil #8 96¢c. buy atslthat
mte
3 nssssc. buy 4 bushelsef corn, wmmﬂmw bay 2

36 Sushiier :
4 1f l4.yud:ofclothtmt$5 What mllﬂayndlcost atﬂa
same rate
s lfmylrdlddo&mﬂlmdbwmmh wm 1;;
C

6. lf‘l,iyudlol cloth oon $3 84¢. What wm 4.6 yards
cost? Jns. B62 07 bm.
7. If',943. 5o buy 8lemons, How mnyc::hl' have &tﬁls' !

408.7; o
8 If 840 buy 2 bushels of potatoes, How mhny bashels witl’
B WM ‘the ] f. f wine é ﬁﬁ llo r
8. is rice of. & 0 &t ‘a gallon
® w T e 1o, B

18. The weekly pa ofa ourneyman 57¢. & week, is
postponed for S'yurs,YQ mom?i,as wngym d‘ys, Wihat is his due !
A $:110 40, S -

i

11 Whatwmeconof 1rewt.. 3qt 14ib. :';;:uc af:?

‘$.200 20%.
12 M +55¢: a dfy, How many days work can g:u hire far

13 A. owes B, $.1753 58¢ bat B: eomg:ndo with him f&
08¢ onthedolhr.*mustﬂ recei've his debt? .. .
$.1139 82¢c. 7m-

14., If, X;37cwt. of sugeriié wokrth 5.15 @w hnéc is.. 1761b.

- worth at that rate ?

15. If my imeome, yurly. be $730 How much sy ex-
pend daily, and'have B,91 e. feft at the yearsend 2~ .
.t §.1 78,
-16. A mhm!wlt shipt i‘the ‘West-Indies 39000 foet of boards,

‘st 58 20c per thousand; 300 quintsis of fish, oi B3 66c. por

quintsd ) 1, of shingles, at §:3.30c. per: thousand 34000

" of hoops, st $.1 60c. per thousand ; ‘and 1000 dollars: and in’ -
ntum. he had 3000 gallons of rm’d. ‘at §%¢c. per- gallon ; 20000 -

long of molasses, at (20c. per gailon : 10001b of coffee, at
lb. ‘sad lecwt. of sugar, at 54- P .cwt. ; and
llgu'on the:voyage were: S153 80c. ;- Didhe e gain or!ﬂ‘.

! Jm he aexd;ergunednor M
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- - INTERESE. - - )

.- ¥7. What in..the' value of 6.;10:: of huttons, at +1%¢. 5m, per.
lozen ? . v 4ne; 9 doll,
18.°1f b tax of $574 24¢ be laid ona town, of which the

" polls pay 100 dollara, and the valuation of all the estates in the

town amounts to $§16240, What will it be on the dollay ? “

. . - 4ns. 2¢c. 6m.
19: K 2 tax be laid on a town, which amounts te ,02¢ Gox.

on a dollar, What must A.pay, whose real and personal estate

is valued at 450 28¢ 1 . Ane. $11 70c. Tm.

20. A-merchant bought 6 p'ieces of calico, each piece con- -

taining 28 yards, for which he gave $100 80 and he would

sell it so as to gain 20d. per censz. How must he sell it per yard

. Ane. 720
. 21, What does the, insurance of $2650 60c. amount to; at
“B4 500, per cent ? Ane, $119 27¢. Tm:
,22. If 30 pence and 40 groats buy 50 pints of wine, Whatis

"* the cost of 60 quarts, in Co/umbia’s Federal coin?

) ) © Ans. $6 33¢. Sm.
23. The salary of the President of the United States 1s 25000
dollars a year ; What is- his pay for a solar month, a week, a.
day, an hour, and &« minute ? : . T '
Answesre, Answere.
d e m de nm. )
" 3083, 33 3 « morith, 32,85 34k an beur,
480, 76 A e week. § 6, 4 7.‘15. & minute..

,9§‘ ‘9{31{0 ’{-"y ' .
C L — —
INTEREST. .
INTEREST is both Simp'e and Compernd: g

Sxuprx Interest is & certain sum agreed an bstween the

Jender apd borrower, to be” paid for every 100/ or dollars,

which-is called the rate ger cent. for a year. * e
Princpal_is any sum of money, lewt, for which interest is to

be reccived. .

. The principal and yutevent, vided togethey, is called the
Note. Simple Interest in applied to Commiission, Insurance;

. Brokerage, Duties, &c. or any thiug else estimated at 2 certaify

Bate per cent,
CASE t. ) N
To estimate interess for pounds, shillings and pence.
Ruir 1.

Multiply the principal by the rate, cut off the twe »ight liand




w ARITEMETIC. L . e

figures of the pounds ; multiply the two figures at the i
hf:\‘d by 20, and add the shillings of the principal, cut off g:
two nfht hand figures, and so proceed till you ave peduced it
to its lowest denomination; and the ﬁguree 4t the jeft land
will be the interest sought, for one

2. When the rate per cent. is mult (rly the Yrinc:pal by,
haif the number of months, cutting off and multip
fore directed, it will give the interest for the given time.”

“To estimate the intcrest for days, work by the uhquot pattsl

of a month, or by the Rule of Three Direct.

'Exiueres. - ‘
1. What i 1s the interest of 330 14s. 7d.. 3gr. fot one year, af.
Gl per cent 2 A :
s 5 ¢ T -0
6 i ‘ )
19)8¢ 7 10 2 ‘ e,
- 20 : ) ‘ . i N ’A
16)87 ‘ S
12 L
—— JAne, . 191.-16s, 10d. 2¢r:
10)5: . : :

2)18 ! ' .
2 What is the interest of 251 12: 64. for 10 months, at 6

por. cens 2 dne 1, 5,7, 2.
3 Wiat is the. mterest of 13€1. 14s. 84, for 11. mmht, at
A per cent $ - Ane. 7,10, 4,3 -

4. What i§ 'he mterest of 70(. 1€s. 8d._for 7 month andw
. -days, at 6L v{m Ans 2,11, 11, 1. -

Whnt the mterest of 138: 12: 8d. for 18 months, at
51. er cent 2 JAns. 10, 7, 11, 1. v,

6’ What is the mu:restof 841, 13s, 9¢l for 17. monthl, at 60, .

per cent 3 . Ans. 71. 3s. 10id. v
7. Whatis the mtereatof ‘1281 130 -6 from Jan. 10,1797,

to]uly 20, 1799, at 6L per cont?. Ane. 190 10s. 33d. o~

What is.the nterest of 230/ 14s. 7d. from the 9th of, \lah
: 1797, to the 4th of April, 1799, at 61, per cent 2 ~Ane. 6L &. .

ying as be-

LT NP |
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SNTRREST: ., . R
~ - Case 2 o L
¥ estimate the Interest of FEDERAL MOXEY. .
Rute. . :

When the rate per cent. is 6d. multi&ly the principal by half
the even number of months, and a sixth part of the remainin;
days, placing the sixth part of the days as decimalg ; ‘cut of -
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. - ! . S

Note. If there be an odd month, reduce it to days.

ExAMPLES.

1. What is the interest of 267d. 27c. for 6 months and 24
days, at 6d. per cent. 2 R

d ¢
. 207,27 .
Etlfofthe}m;:ht=3 34 .
Sixth part of 8=,4
. daye=,4 1069 08
34° 80181

: Answer.
9)08,718*=9d. 08¢, 7m.
2: What is the interest of 136d. 84c. for 15 months and 21
days, at 6d. per cent 2 .

L. d o ..
Half the monthe==7, - .. 136,84 . : o
Sixth of 51 days==,85 785.

T 78 68420
10947 2 -
95788

. Jnzwer.
~10)74,19 40=10d. 74¢c. 1.%am.
* 3. What is the interest of $.760 28c. for 19 months and 27 .

.days, at §6 per cent 2 JAns. §75.64¢c. Tm.

4. A note was given Nov.15, 1¥96, of % 282 56¢c. May 9, 1797, -
%.96 34c. were endorsed; and Dec. 20, 1797, there wete $.174 | |
96¢c. more endorsed ; and Jane 10,-1799, the note was taken up.
‘What was the last payment, interest at §.6 per cent. 2 :

: Ans. 29 71c. 3m.

* Point off a» many decimals g there are in tht muleplicand and
enultiplier, T,

O]



» Aniiitite,

v oty

s M.
xk,s =3mswuy.

8,194 ummt
© 382,56 pmdpa:am

‘990,75 4 amount. .
. 06,34 - endorsement thde‘l. . t
194,41 4 due May 9, 1797,
%3,688 ==7 nio, 11 daye.

7,16 4 intenast. - '
194,41 4 pmcnpal addzd _ i
201,57 8 amount.

174,28 endorsement m&lracml.

27,29 8 due December 20, 1797, -~ =,

X 8,85=217 mo. 21 da_yr.

2415 mtere:t
27,298 {nndyal added

89,713 du&Jm 10, 1799' Ankwer

" Note, Itis customary with some, to cast the interest of the

whole pnnclpal for the whole time, and find their sthount ; them
to cast the interest on the several endorsernents, and find. their

. amount, and deduct it from the smount of the principal.

“To cast the interest of the abeve sum, a ing to this meth.
od;'the sum due would be only $:28 7c.; which would be §.1
64c. 3m. less than the former method.

" 5. A note was given January 20th, 1797, of $.360 50c. : Sep-
tzmber 10th, there were §.200-psid, ‘and December 20th, 1798,
xt Wu taken ups What was the las payment, mtegsesltﬂ;t;i pr

4¢

6 Wbat isthe mhel'estof $.786.28¢. Tor 24 days, at 6 per cént z

3 Ydc. Sm.

. Ane .
7. Whas in_the igterest of . §.80 96c. from Apru 1st, .1793, tn -
July 71k, 12’98. mcmqt 8t per mr? Are B 15 86c. 8., -]

ond ‘va

- Casz 3. S
ﬂﬁdﬂummummmmrkmtﬁd.

S em

RuLe. - - ’

Mulhpl the principal by. the rate pér. cent. cut off the twe
nght bumg integers, a9 before, and it vuu g'ne the interest t’or
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. e ieu- ; and ifuhere be parts of'a year, you mast take parts
% .. of the sum; a8, for § months, you must take 3 of the product
‘for one year; for 6 months 3; for 4 months § &c. For 20

days §, &e.
Exaurres. )
"1, What is the interest of $.270 for 1 year and 3 months at 5
per cent ? - ’ .
d. -
270 A

’ . S==rate per cent.
3 monihe=1)13,50=interest for 1 year. ‘
. 3.365=interest. for 3, mentls.

|

. % 16,875=the Answer. .

‘2, What cominissiob must you pay on’ §890 8ic. at 33 ger
cent.? Jns: @31 17¢. Om.

3. What does the insurance-of § 2230 amount to, at 123 per
cent. ® | ‘ ST JAns. § 278 7.

4. What is the interest of $.087 27c. for 11 months and 10
<days, at 4 fper cent. 2 2 - JAns. $.37 29¢. Tm.

c.
987,27
‘ 4

14
\

| . - emonthes=12)39,49,08=xinteress for 1 yeur, -
N ) - ' . ’

20 doye==313,2909=dnterest for 1 month.

r ] . 2,1938—from one year’s éplerest.

| . . 37,297 it for 11 monthy, 10 dnye.
| .

- N . © Casn 4. IEEE
| To caiculate interes? for days, af any rate per cent.

. Ruig, - :

. Multiply the given principal by the given number of days,

| and that product, by the interest of ane doflaf for one year, at

- - the given rate per cent. (which, if 6 per cens. is ,06c. if 5

| cent. 18 ,05¢. if 44 per cent. is ,04c. 5m. &e’) divide the last pro-
duct by 365, (the days ina Erar,)_ aiid it will give the interest,
in dollars snd-parts-¢f a dollmr. : .

G

days take 2 of the product for one month ; for.15 days 3 ; for 10 .




ARITHMETIC, .

1
Enum.r.u.

1 ;Nhntuthe interest of $175 58¢. for 85 dlys, at 6 per
cent, ;
d e

175,58 given princ;
\ X 85 numbeevr :;‘m

. 87790 . , .
140464 . . .

14924, 30 -
X 106 interest of pdaﬂar

- 365)895,4580(2,4533
730

t S—_— ns, 2,45 3%_
1654 ° :
1460
“1945
1825 .
1208 : i
1095
- . 1130
1095 ‘ ; )
35 !
2. Whatis the interest of $785 28c for 220 w, at 5 pa,-
cent. ?
3. What is the. mterest of 5987 75c fpr 136 days, at 4§ ,bcr .g
d .

<o

}

cent. ?
- 937,75 . ’
. . 136 - .
L —— A P
, 592650 . e
296325 I o .
1 98775 . . . . '._q
; - 134334;00 o P .
. . . L ’w_. R ‘3 . L. ~. 1
B - < 67167000 . v
- - - 83733600 .

-mss)eou 03000(16d. 56¢. ifim. dnewer.
4., Wm is the mterestofm 25:. for &t/days, at Spermu ?
. dine, 4d. 0 . TEm.

CT
o



}. INTEREST.- 75
| ¢ . .
5. ‘What is the interest of 6894. 80c. for 20 days, at 3;}::;- cent 2
. Ans. 1d.

. .

- ' ‘. ¢ 2m.
6. What is the interest of 1000d. for 150 days, at 8% ger cent 2
. ) . Ans. 34d. Y3c. Im.
- 7 7. An obligation was givan May 9, 1796, for 4674. ; Novem-

ber 20th, there were 295d. paid, and January 18th, 1797, it was’

* taken up ; What was the last payment, interest 5 per cent 2
o : C JAne. 1854, 96¢. |

- CASE 5.

CoMrounp InTEREST is that which arisesfrom the inter-
est’s being added to the principal ; and’ being continued in the
hands of the borrowér, it becomes a part of the principal at the
end of each stated time‘of payment.

RuLe.

. Find the interest of the given principal for one year, and add
it to the principal; next find the interest of thag amount, and
add it as before ; and thus proceed for number of years.
The-given principal being subtracted from last amqunt, the
remainder will be the compound interest. .

| . - ExAMPLES.
. 1. What is the compound interest of 8554, for 3 years, at 6

percent. 2 ~
R d. ) d ¢

as'g prin. 990,678 24 amount. _
51,30 ine. '57,64,068 interest.
4855 prin. ® 960,678 B
. 906,30 ame. - 1018,318 3d amount.
6 © 855 —firet principal.

54,37,80 intd  163,31c.m.=scompound int, the dnower

, 30
% 960,678 ‘ . ' -
- 2. What is the compound interest of 7684. for 4 years, at 6 per

cent ? L Ane. 201d.  58c:
3. What is the compound interest of 560d. for 33 years, at 6
Nore, ‘After you bave gotten th Tor 3 years, matipl
ate. you have en the amount for 3 years, multi
by 3,==half the number g'o:nonths. y ’ P y
. 4 Whatis the compound interest of 720d. for 3 years, it 5
Jer cent 2 L Ane. llg.‘ 49¢,

e




| ,,,&,,,,,: k e .

76 ARITHMETIC. - .
AnorHER RuLz To casT JNTERES?.
" Ruik. -

. @imal of days anrexed to the months. -

<« , Or, Multiply by the whole sum of the months mdwhole :

Muk I‘Pi the principal by half the months and half the db-— -
the

decimal of the days, and the product will be just dogble 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 ﬁgmea on the left hand, will
be the answer in cents.

ExXAMPLES.

1. What is the interest of 1034, 50c. for 2 years, 2 months
and 17 days, ‘at 6 per cent 2°

g

102,50 principal, © Secotid mods, 102,60 .
13,28 ‘half. ST 26,56
82000. . . 64500,
20500 . ‘ _ 51250
30750. ’ ) 61500
10250 .. 20500
1361,2000 . 3)2W22,4000
- JAns. 1361 cenca, op : 1361,2 Aalf
© 13d 6le. s . JAns. 1361 cants2 mills; or
13d: 61lc. 2m.

Promiséuons examples, in !n(erest, to be cast up hy each
preceding rule, in separate operations.—To be well versed, im
* casting interest, is highly useful to all persons. lmtructors

ought, therefore, to take special pains with their pupals. in this.

art of arithmetic. The answer to some of the qpcsuons, is,

mtenuoually omm.ed.

ExAMPLEs.

. 3 .Wha; is the mterest of £80, 12, 9 for I year dld 11. .

- months, at 6 per. cent Jne: £9, 58, 1.
2. What is the, mtereut of £18, 7, 4, 2 from 10th May to:
25th Octaber, at'6 e cems 2 ~ Jns. s 6d. 2g.

3. At 6 per cons," What is the interest of £19, 13,7 from .

~3d]nmury, 1806, to 18th May, 1807.  Jne. &1, 12, 5, 1. -

4. What isthe i mteust of 8276 &ol. 75¢: for 7 years, 8mon!bs.. K

BT pér cent 7 Jne, 4441, 84. .

-8, Whatis the mtenot of 8796 dols. 57 -centy, for 7 years, 2‘_'

"~ months, ot 7 per cent #

.. 6. Whatis thmumdm d-uﬁ. 8 7 pror- cent. for??* .

Zm 4d. 2




y -

' years and a half?

~ the third number; then the q&'estion belongs
s

POUBLE RULE OF FmRmEE. - 77

¥. At 3 por cent. What is the interest of £547, 16s, for 6
years } . JAns. £164, 6, 6.
8. At 6 per cent. What is- the irterest of £325, 7, 6, for-3-
, . Jns. £68, 6, 6, 1.
- 9. At4§ fer cent. What is. the intétest of £576, 2, 7, for-
73 yesrs ! : Jins, 187, 19, 1, 2.
10. At 23 per cené. What is the intetést ‘of £256, 5, 3, for-

‘2}g years !

L1, At 4§ ger cens. What ls. the interost of £375, 6f 1, for-
2 months? . - T
12. At 5 per cent. What is- the interest of £239, 13, 5, for

8 year?

113. What is the interest of £347, 5, 9, for ¥ year, at 6 per
cent ? dnp. £5, 4, 2.

14. What is the interest of 124 dolls. for 5§ months, at & per

2 . . Ans. 3, 10.

15.- At.10 ger cens, What .is-the amount of 694 dbl. 84 cents.
for 1% yeéar? : SAne. 104 dol. 22c. 6m.

16. At 6 per cens: What must I give for the use of 136 dol 46c,
for 23 years? - - JAne. 178. 07c. "
. 17. At 6 fier cent. What is the amount of 268 Jol. 44c. for 3-
years, 5m. 26d.? “ne. 56, 19; 3.

18. On compound interest, What is the amount of £.259, - 10,-
for 3y. 9m. 10d. at 9 per cont. & JAns. £94, 0, 8, 2.

19. Un compound interest, What must B. pay A. for the-
use of £.400, for.7 years, at 6 fier cent. 2 Ane,£.981,7, 10 2.

D 3t G———- . R

POUBLE RULE OF THREE.

IN thisrule, there are five numbers given to find out a sixthy.
which is to be in the same proportion to the product of the
fourth and fifilr numbers; as the third number is to the product-
of "the first and se¢ond numbérs; in the Direcr Rule,

When the question helongs to the - Denble Rule. of Three Re-
verse, the sixth namber bears such proportion to the fourth and:
fifth, as the first bears to the second and thjrd. L

The three conditions! terms must be -placed-in the follewing'
manner, vz that number, which is-the principal cause of gain}:
loss, or action, must be set in the first place ; that number,
which denctes the space of time; or distance™of place, must be:
in the uemdphce; and that, which is- the gain, loss, or ac-

tion, in the-third place. Having done this; the other two .

sumbers, which meve the question, directly under those of the
same name ; and if the blank place, or term DOI:gtl, fall under
to

Direct Rules



8 . 'Am‘anne.'

RuLE,

Multxﬂxithe threeigntterma. for a dividend ; uid Ahe two

first for a divisor. . Divide the dividend by the divisor, the, quo-
tient will be the answer.

But if the blank fall under the first or seomd t.em. the ques-

tion belongl to the Reverse Rule.

‘RuLz. '
Multiply the first, second, and last terms together !‘oi' adiv-
idend, ang the other two for’a divisor ; divide, and the quonent
.will be the sixth term, or anawer.

ExaMPLES.

1. 1f IOOL principal, in’ 12 months, gain 5! What will 2462

prmcxpal gain in 7 months ?
L
Stated, If 10(‘)i lg: : 5 :}l:etkreemﬁhmalms

- : ¢ terms moving the question.

As the blank falls under the third term, the question belon,
to the direct rule. And of course, the three last terms must
~ultiplied together for a dividend, viz. 7 X 246 X 5=8610.

The twa first terms must be multiplied together for a diviser,

viz. 100 X 12==1200.
ﬂe qperatm; at Iarge.

s 1 100 : 12 18 1300)8610(72.
.106 - . AU6: 7 . 8400 -
12 7 ———
— — 210
1200 : 17.‘23, 20 | ‘
. — 200(3n .
8610 )é .
600
. , ) . 12
! i o . )7200(6'!-
.2 It 29'mm 181. in 24 weeks, How much will 40 uwen
nd in 38 weeks? Lo oAne T,

'3, If 10bushels of oats be sufficient for 18 horses 20 days,
How many bushels will serve 60 horses-36 days !
: Ans. 60 bushela
. 4. A man lent $350t0 recewe interest, and wheni it had con-
*  finued 9 months, he received, principal'and interest together,
: 360 dal.-50 centa 4 at what rate per cend. did he lend his money 1
. . 4 dol. per cent, .
* 87 miles, cost 16 dol. What will the carriage of 12cwt.be fron
aosgon to Wercester, whxgh is 89 ;mm i .r!m. 124 97(¢.2mn, -

"5. I the camnge ' 6f S0cwt. from. Mendon":?noston, which is -

L
F.—"' .- "o
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6. 1F 700 dol in halfa. yeu, gain 14 dol mterest; "How much
will 400 dol. gain in 5 years 1 - JAne. 80 dol.

7 If 100 dpl gain 6 dol. in ryenr ; In what time will 600 doZ
gnm 24 dol. ? . Anz. 8 months.

Here the blank - falling undet the 24 place, the question be—~
:;ng;dto reverse prapomon, and the answer must be sought by

e 2d rule.

§. 1f 305 polis pay 28 c.ents, each, toa state tax of 415 dalZ. .
_'Whnt must 112 polls pay, each, to a parish tax of 300 dellars 2

JAns. 55 cents.
‘9. If 20 cows for 80 dolls. go 40 weeks to grass ; How many
cows for 30 dolls. may winter in that place ! Ana 25 cows.

TABLI‘. L

In which the different Cvrrenelss, throughout the United

States, from One Farthing to & Thousand Pounds, are reduced
to an eqmulent Value in Dollars, Cents and Mills. -

N. Ham. | N. York. 'JV Jer. | 8. C’ara.

JMass. R. { N. Caro, Georgia,
Z6l.Conn. Dela.
Vc‘r..Ken.l Maryl.
‘Vcrmmt.i
Bol. C. M D.C.M D.CM .D.CM.
sC10 0310 03|10 0 3]0 0 4
&32 0 0 7(0 0 5/0 0 6{0 0 9
: 30 10/0 08{0 0 8|0 1 4
10 1 4/0 1t 0j0 1 1/0 1 8
20 28l0 2 1f0 2 2/0 3 6
30 4 2|0 3 1]0 3 3|0 54
4 0 56J0 4 2)0 4 4|0 7 1
] 50 69j0 5 2l0 5 6|l0 89
§< 6 0 8 $40 6 2|0 6 7|0 .10 7
Rl7o0 97{0 7 3]0 ¥ 8]0 12"2
80 11 1|0 8 3{0 8 9]0 14 3
9-012 5(0 9 4/0°10°0f0 16 T
10 0 13 9]0 10 4/0 11 1]0 17 9
11 0 15 3|0 11 4]0 12 2|0 19 6
) (1 0 16 7|0 12 5|0 13 3{0 21 4-
2 0 38 310 25 0f0 26 7|0 42 9
30 5 0flo 37 5/0 40°0|0 64 3
.51 4 0 66 710 50 010 53 370 85 7
&) 5 083 3/0 62 5f0 66 7|1 7 1
£461 00j0 75 0{0 8 of1 28 6 .
&]7 116 710 8 510 93 311 50 0
813 3jL 00|1 6 7|1 7L 4
9150 af1 12 511 2 0f1 92 9
10 1 66 7|1 25 0]1 35 8]2 14 3
A2 3 33 3|2 50 0)2 66 714 28.6

t

;
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89
* N. Mampahire, | N. York,| N.Jersey, | §.Carokina;
', e, - e, f e, &, . e, .
£ dech d ¢ T d c.m d com
1 3,33,3 2,50 | 2,66,7 4,96,6
3 6,56,7 5,00 -5,33,3 §,57,1
3 18,00,0 7,50 8, 0,0 12,85,7°
4 13,338 10,00 16,66,7 . 17,14,3
5  16,66,7 12,507} 13,33,3 21,42,9
6 20,000 1500 | 16, 0,0 95,714 z
7 23,333 17,50 18,66,7 30,00,0
8  26;66,7 20,00 21,33,3 34,286
9  30,00,0 22,50 24, 0,0 38,57,1
10 33,33,3 .25,00 26,66,7 42,85,7
i1 36,66,7 27,50 29.33,3 47,14,5.
12 40,00,0 30,00 32,00,0 51,42,9-
13 43,33,3 32,50 34,66,7 55,71,4.
U 46,66,7 35,00 37,33,3 60.00,0-
15 50,00,0 37,50 ,00,0 64,28,6
16 52,33,3 40,00 42,66,7 - 68,57,1.
17 56,66, 42,50 45,33,3 72.85,7
18 60,00,0 45,00 48,00,0 -77,14,3
9 63333 47,50 50,66,7 81,42,9*
20 66,66,7 50,00 53,3303 85,71,4 .
30 -100,60,0 75,00 80,00,0 | 128,57,1 -
40 133,33,3 100,00 106,66,7 ©171,42.9
50 166,66,7 125,00 133,33,3 214,28,6 y
100 335.33,3 250,00 266,66 7 438,57,1
200  666,66,7 - 500,00 533.33,3. | - 857,14,3
500 1666,66.7 1250,00 1333,33,3 2142,85,7
1000 3333,33,3- |, 2500,00 2666,66, 4285704 -
. . I

" To find the amount, in Pounds, Shillingy; Pence:and Farthings;
in the Currency of any one of the States, . bl Dodlars, Censsand
Mills, look for the severdl sums.in their respective columns, -
.and in the angles of meeting, i the: dolumns, at the tops of

*. which the States gre placed; you will find the amount ; add ail"
the sums together, and the sum total will be the answer. Thus,
10l (New England .currency) malie 33dol. 33¢c. 3 : 48 make -
66c. 7m. ; 54. make 6t 9m. 3 24, niake 7m. Now.33del 33c Smy
+-86c. 7m.-6c. Im |-7m. =344t Te " Eme-==10L 4o, 5d qr—-
‘What is the amount, in Federal Money, of 144 7s. 9d. 597 N.
Jersey carrency ? . - JAne. 38d. 37¢. 4m, . -

~
=

P
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TABLE 1L

. ,ﬂosung the value of any number of eents, in other ctire .

rmmea, frsm one to an hundred.

AN Hmpnhnz, Mass. R. Idaud, Conn, Vermont, Va’rg{nia,Ken.’

p C s.dgq. C.s dg. ~ C. & dg. C. s d.g.

| 1 0, 0,3 26 1, 6,3 51 3, 0,3 76 4, 6,3

f 20, 1,2 27.1, 7.2 523 1,2 - 77 4, 7,2

| 30,21 381,8l 53 3, 2,1 78 4, 8,1

| 4 0, 3,0 29 1, 9,0 54 3, 3,0 79 4, 9,0

| 5 0, 3,2 30 1, 9,2 55 3, 3,2 80 4, 9,3

- 6 0, 4,1 31 Lle,l . 56 3, 4,1 8i 4,10,2

70,50 . .32 L11,0 578, 5,0 - - 82 4,11,0

80,53 3311138 58 3,753 83 4,11,2

" 90,62 349202 59 3,76,2 - 84 5, 0,2

10 0, 7,1 35 2, 1,1 60 3, 7,1 85 5, 1,1

11 0, 8,0 36 2, 2,0 6l 3,80 - 865, 2,0

12 0, 8.3 87 2, 2,3 62 3, 8,3 87 5, 3,3

13 0, 9,1 38 2. 3.1 63 3, 8,1 88 5, 3,1

14.0,10,0 89 2, 40 - 64 3.10,0 89 5, 4.0

15 0,10,3 40 2, 4,3 65. 3,10,3 90 5, 4,3

16 0,11,2 41 2, 5,2 66 3,11,2 9L & 5,3

17 1, 0,1 42 2, 61 67 4, 0,1 92 5, 6,1

18 1, 1,0 43 2, %O 68 4, 1,0 93 5, 7,0

19 1, 1,3 44 3, 7,3 69 4, 1,3 94 5, 7.3

201,22 452 82 70 4, 22 ° - 95 5, 83

©21 1, 3,0 46 2, 9,0 71 4,°3,0 96 5, ¥,0

T 22 1, 3.3 47 2, 9,3 . 72 4,33 ° 97.5. 93

i . 231, 4,2 438 2,10,2 73 4, 4,2 - 98 5;10,2
- T 24 1, 51 49 2,11,1 74 4, 5,1 . 99 5,11, "

'25 1,60 8 3 00 75 4, 60 "10Q 6, ¢4
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. TABLE IIL -

The vatue of English and
Portuguesegold,indol-

. lars, cents and .mills,
inthe United States.

€r. Cis. M Pat. D, Cta.

1 3 71 0.89
2 7 4.2 1773
3 11 1 3 3663
4 .14 8 4 3 55}
5 18 5 5 4 441
6 22 2 6 5 331
7 25 9 7 6 22 -
8 29 6- 8 ‘7 11
9 33 8 9 8- 0
10 37 0 10 8 89
11 40 7 11 9 773
12 44 4 12 16 66}
13 48 1 13 11 551
14 51 8 1412 441
15 55 5 15 13 331
16 59 2 16 14 22
17 - 63 0 17 15 11
18 66 6 1816 O
19 70 4 19 16 89-
20: 74 O 1lozl7 773
21 77 6 MNete. 89cents
23. 81 5 istheﬁall!):eof
. one pwt.Eng.
23 85 2.&1,1.’“‘0,‘{ _

non.m RULE OF THREE. 8
©  TABLE IV,

.le-c value of French and

‘Spanish gold, in dol-

in the United States.
@r. Cée. M. Puwt. D.C. M.

. .. & Span. gold.

“ . lars, cents and mills, -

“N)QOCR'DW"I—MOWF-,—V!QWO}

13 6 1 0896
2 7 3 .2 1752
3 11 0 3 264
-4 14 6 4 350
5 18 2 5 4 38
‘6 24 9 6 525
7-2 5 7 613
8 29 2 8 700
9 328 9 7.88
10 8 5 10 8 76
11 401 11 9 63
12 43 7 12 19 81
13 47 4 13 11 38
14 51 1 14 12 26
15 54 6 1513 13
16 58 4°16 14 1
1762 0 i7 14 89
18 65 7 18 15 76"
19 69 3 19 16 64
20 73 O lezl7 51 :
31- 76 9 va‘:. 85:;:“._(2.'
: m.the value o
;g gg g 1pwt.of Frenc,
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. Fiorin, or Guilder of the Umted Neth-

" amTEMBTIC. - C Aﬁ}

TABLE V.

The value qf the several pmvec of Silver Coin now in cs’mdlau in
the United States, in Federok Monoy. '
' Cie. M.

One fourth of a pistareen, or half a dxme, - 5
Four pence half penny, - -~ - - 6
Hulf a pistareen, or dimey, - - - - 10 -
Nine pence piece, or  ofa dollar, -
Pistareen, or two dimes, - . - - 20
Quarter of a dollar, - - - - 25
Half a dollar, - - - e & - 50
Dollar, -. - - - - - 100
Half a French crown, R - - - 55
Half an English crown,” - =~ - = « 55
French crows, - - - o .= .

English crown; S

.
-
¥

-

’

’
-
—
o

]

L

-
‘Qeuobocoundws

TABLE VI

C'omnmg ahe value of Foreign Coingy m Fedcrd Mo - Y
ney, as estimated by Act of Congress. :
D. D.

, .

®

Pound sterling: of Great-Britain, -
Pound steriing-of Ireland, « - = «
Pagoda of India, - - - - - = ="
Tale of Chingy - = = = « ~ = =
Millree of Portugal, =+ - - ~ -
Ruble of Russig, -. - = - - - =
Rupee of- Bengal, - - - -

~OOCQEO OO0 mmind

[ ]
v

A ]

erlandﬁ, @ & = o @ = &
Marco Banco of Hamburgh, - =~ --
Livre Tournois of France, - - - -
Rial Plate of Spainy, = =« = = =
Rix Doﬂar of Denmark, - .-

Ge®e0 “v'rﬂem»n

Om ™3t NAWDOw D™
OO MREQRAOR




£ uTTt ot s TABLEWIL 0 v ST

s

Q&as:.w the Gomwg and d value of deu».ws &o:#.‘ as they piss‘in the UL . with ta:. mﬁz.:_n. and ﬂnaﬁ.& value,

H

T, Sterling N. 55% ' &sné..w.ns-@. .
A G ] .ma money of Massa:Con.  New-Fork. * Pennsylognia. S Q:éEa. .Feperar '
ames of Cpins. m 3 G.Britayn. » Rh. Island.  N.Carolina. Del. Mary. Georgia. VarLue,
m . PrGr. £ sd - £ ad L ed - Lo d £.6 dVE.D. d C M.
(Gold) B . . ’
m A Johannes, Y18 0 312-0 4160 6 8 0 6 00 3 4 8|1 6 000
' A Half Jobanhes, - '9 0 1160 280 340 300 117 4/1.8 0 0 0
M ‘A.Doubioon, 1612 3 60 4 80" 516 © 512 0 310 0}]1.-4 6 6 7
A Moidore, 6 18 170 116 0 2 80 250 1'8 0j0 6 0 0 O
% * AnEnglish Guinea, 5§ 6 1 10 1 80 117 0 115 0. 11910 46 6 7
2 A French Guines; 55 1'06 174 116 5 114 3 _1 1 3|0 4 5 6 2
#. A Spanish Pistole, 4 3 Q163 118 1811 171 017 3{0 3 6 1 0
B oA MMmser wv::oﬁa. T 4 4 0163 118 1 811 1711 017 310 3.6 1 0
‘m Silver, e , .
8 A French.Crown, .19 0 0 50 067 .0 8 9% 0 8 5 0 5§ 1j01 100
-@ AnEnglishCrown, 19 0 050 068 - 09 0. 0 8 4 0 52{0 11 11
Dollarof Spain, - : : . - ’ ', -
Denmgrk and 17 6 0 46 0 60 0 8 0 07 6 0 4 8]0106 00
Sweden, o S Co . ’ . ;
. A Pistargen, 311 0 0104 0 123" 0 17 016 0 011J0 0 2 0 @
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"BRACTICE. T

PRACTICE ig a contraction of the Rule of Three Direst,
~when-the first term happens to be an unit, or 1 and is a short
way of finding the price of any quantity of geods, &c. .in ster-
ling money; 3ut, whenever the reckoming in Federal
Jpecomes general, this’rule will' become almost useless ; for the -
price of any quantity of goods, in this money may be much ea-
sier found by Multiplication, ‘

Previous to working the questions, hereafter given, it is ne»
ceéssary to have the following tables by heart. :

TABLES OF EVEN PARTS.

Parts of a Shill. of a £. | Parts of a L. Parts of a ewt.
d. 8. £ole d | € gre. B, cwhs .
==i==z‘u- 10 o=% |2 o -i
= 3 = & 58=i 1. 0 = 3
d:l-f.—:.alb. 5 0 = 0 16 a%
={ =H]lso=t]os =}
b= =gy} 3 86=}]9 8 =%

3 =_-f‘!-=.§-}‘., 2 6=3 o 7 uh
i TS I LN
g- = g.-:;,"—-'- - 1 0=.§’U ' -
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If thé given price be an even part of the next higher denom-
3nation, divide the ‘quantity by the even part, and the answee?
will be in the next higher denomination; but if it be not an- .
even part, divide, by the greatest numaber that is an even part,
and take parts of the quotient, for the remainder of the priee
and the sum of these several quotients will be'the whole price;
in the next higher denomination. I T

. " ExAmpLES. \
6d=1s. 3.14680s. at6d per /6.  Here 64, being the price
cd — of each b, and the half of

=gyl -} 93y0mmumber of e, ashilling ;. therefore the
Josiglsh gk | 20 dmnumber ofe. B - teken, and

CtL - £11 Mel dne. ! gives 234s. or 111, 14o.-
4d==} & |78¢yds.at4d. Here, toking tho third psr, there

e 2 - is 4 of a shilling, or 4d ree
o 126(1 4d - muns, The remotnder is akways -
i ..+ of the same name with, the didie. .

y £13'1e 4d Ans,  dend, which here,is four ence.
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R PRACTICE. ' \ 87

}' Siizmts. 1| 960Bs at 3d,

BT ] e
; - 124 Anewer.
. Ad=W. J|4350.ar 432"  Here, after teking the third:,
| P part, I consider that a half pen-’
| Ed=%.f4d} | 145 ny is the eighth of four pence,-
| : ; 18 1id. ' - therefore ¥ take the 8th part of
_ 145s. and that produces 18s and
e 1 16(3 13 - £ of a shiling, or, 1:d.: Then
P 1 add the two lines4dgether,and’
_ 8l 3s 131 Ame they give the answer.
: 6d=fe. 1920 yds. at 74, o
| id=fs. §]460. .
| A 15,
| 7S
. 28 15
6. 8dac§l 4| 426 gai. ot 6o, 84 |
1420 Answer: '

4a.==H.  3]395%. at 4. 62. Here; after taking 1 for-

. : " et the 4+ I consider that 6d. is-
6d==f'of 40. 3 | 79: - the eighth of 4s. therefore I
9176 . take the 8th of 79L'and §- of
ag. or 17s 62 remains.
i A.88 17 6 Ans. -
v 6de=f2 1426 yds. at 42.9d: When the price is shillings
i Sde=sdee 4 and pence, or shillings, pence
. — and farthings, and not an even
3 1704 part of a pound, multiply the
! 213. > giveri nfiber by the shillings,
106 64" - and take even parts for-the
N : — pence, or pence and farthings,
30| 202(36- and add the several lines to-
U] — getber, and they will be shil.
- - V101l 3u 6d. 4pe lings, which bring into poupds; .
° /s . * i




a8 "anirEdETIC. :
6a=1r.  3)339gal at7s 84. ' S
~a =gs -:— 7 -
2373
169 6
56 6 -
"
2(0 § 259(9 -

1292 1G8, JAnewer.

, | 436 e. butter, at 164, : L
1%} 4360 : WWhen the price is 10a

t—— . _annex a cypher to the -
3k | 3003 4d. - “right hand of the %ieyen )
Se— ot number, ‘which divide by -
181 3s. 4d. Ans. 12 and 20. . .

-

426.1s. at 11d. C
When the price is 11d. -

426
— “ . get down the quantity
B 12 | 4686 N twice in the form of Mul- .
e . tiplication ; add the two
2(0f 39(06 . lines together: then di-
— vide by 12and’20." -0 o

. 19/, 10s. 6&. Ans.

378 yds. at 2s. .
— kN When the price is 2. -
371, 168, Ans. double the right hand fl-
. . guare for -shilling,
the figures at the

Liand are pounds.

What is the prieé¢ -~ .
of 3cwt.Igr.14lbs. ~ When thequantityig of dif-
: 2t9/.10s.8d.acwi. . ferent denominations, multk.
Igqr.e=}} 2/ 10s. 8. " . ply-the price by the mtegérs
: ' 3==integer. of the highest.denomination,, .

and take parts for. the infe~" 7%
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: 712 0 rior Genominations. - -,g}.

. ‘Mbe=faqr 12 -8 - Lt

Sy 6 4 . e :4.‘._

| - 82 1):. 0d. Ans.. W - - . 33
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{ y _ TARE AND TRATT. 89
L ..Qucmm. Pn‘m;" dnewers. . - . "\- ;
yds. . £ 8 d . . :
204. at- lo. Id. == 11 1 0 :
142 2s. Bd. = 1818 8 :
104 16s. = ‘86 4 8 !
391 3s. 651 = 62 14 3% :
. 6000 Os. " 8fd =218 15 0 ) :
86 6s.. 10d. = 29 7. 8 |
Scor. 2gr. 261, 4L 10s 4fd = 4319, 6 .
v TARE AND TRETT ..

GROSS WEIGHT is the whole weight of any sort of goods,

) tog'ether with the box, batrel, of bag, &c. which contains them.

-

Fare is an allowance wade in the wel{ Lofgoddl..’lbl'ﬁiabox, !
barrel. firkii, &c. in which they are packe
Tvett is an allowance of 41b. in every 1041b. for waste dust, &c.
Cloff is an allowance of 21b, upon every Scwt. " - ' ©:
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 20 much per box, barrel, &, . . i

Multiply the number of boxes, &¢. by the ‘tare, subtract it
from the gross, and the remainder will be the neat Wexght. .

‘ : ExaMrLes.
L In 5ho shead: of sugar, eich weighing Scwt. 1qr. 9iby
gruss; tare 241b pek hogshead i How much neat we:ghti S

cwt, qr.db, ewtiqr.lb, -
UX5=1 0 8. .8.1 9
. .~ . 5 -
.‘..‘:‘ ,_.._“.-..Ayl.217gron._._'. '
IR S (R 8-tare, - A T
N Ana 40 2 9 neat. . .
2..In 12 caks, of indigo, containing 45cwt. 1qr. 14ib. gross,
tare 30tb, per cask'; How mush neat weight ?
. dns. 42cwt. 1qr. 181b,

CAsn 2.
Whn the Taré se at 20 much per cwt.
Divide the g’rosl. by. ‘the even parts of a cwt. to find the tnre :

éubtracx the quouent ﬁnm the gross, and 1t: wxll gwe the ncas b
l-‘:e.l‘ht. B : ﬁ 2 ' )




9% ARITEMETIC.
ExXAMPLES. ) E
1. What is the neat weight of 330wt 2qr. 18lb, gross, tare
.161b. per cwt, ? : R

cwt. qr. Ib.
16b.=))33 2 18
4 3 6§

. Ars, 28 3 ll.g seat. :
2. What-is the neat weight of 84cwt. ’ﬂ" 141b. gtross, tare

Alb. percwt? Ans. 74ewt. Ogrs, 54, neat. :
. Case. 3. .
When Trett is allowed with Tare. '

Divide the suttle by 26, and the quatient will be the trest,
‘which subtract, and the remainder will be the neat.

Exaurrzs.

1. In 342cwt. 2qrs. 14lb. gross, tare 161b, per ewt. and: tretk
Alb. per 104lb. What neat weight @ - .

- c';v?t. grs. 1!2
16lb.== 2 14 pross
, 2 48 3. 2%—are.

1,298 2 20 eure. - :
1 Shetretp
A, 282 1 -;:%m - o

2. In %7cwt. 2qrs. 151b.. gross, tare 28ib. per cwt. and
- teett 41b, per 1041b. What neat weight? s

Ane. 178cwt. 2qrs. (')lb. 40:.' neat .

DISCOUNT.. RS

DISCOUNT i3 when a sum of money, due atany tinistgr -

" epme, is satisfied by paying so much present money as- beingy

put out Lo interest, would amouut to the given sum’inthe same: _

- space of time, '

The present value of53'dol: due 13'months.henee calculated!

8t 6 per cent. frer annum; it only 50 Wl Because, if 50 dol: were
tobs placed out at interest for 12 Tontha, &t 6 fer cent. i3

o .. -smeunt would then be 53 doilars,

.7 "RoLE. = .

.. .Aothe ;ﬁbun;; of 106% or dol.. for the given raté-and time,,
- s to'theinterest of 1000 or &é-Yor that time, so is.the giyen.

o #um, or debt, & the disesunt roquired: oo ceragil
L the discount from.the given sy, sad. manded |
- illbe the. presgat wardh e ik S “’, b
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* ExAMPLRS.

"1’ What is the present value .of 360 del. due 2 ytars henw,
ducount at 6 per cent. per annumd
lu of 120 dol. :.ycarl.alz dol.+100;=112 dsl,

Iflm 12 : : 360
12 .
—-—d_.cm;

11.2)4320(88,571=&acw

A ‘ o

960 d ¢ m . i
896 - 1360,000 . ’ i
- 38,571 ' ;
640

560 321,439=prevent worch, dns N

800

784
160.
112

’ 48
‘2. What ready money will discliarge a debt of 74/ 15s. duer
" @years and 6 months hence, discount at 6 per cent 2 Ane, £.65.
3. What is the present value of 3764. 26e: due I8 montlis-
- henee, discount at 5 per eent. 2' : Ans: 350 dollars. - -
4. A certain parish. settled a Minister, and agreed to givehim  °
a salary of $.300 & year; but afterwards le wishing to build’ a
houne, proposed to the parish to pay him, in ready maney, 4-
ars’ salsry, te which tliey lg'reed: How mich ready money
umsuieyanlh pay discount at 6 per-cenz. per annum ?
Ane. 81047 Ode. Im:
7 5 Whatis the discount of $.675, the ene half payable in 8
months;, the other half in & year, at 7 per cent. 2
Ans. $.37 12¢c.4m.
6. A.owes B. 450 dol.to He pnd in 6'months, What discount§,
8t 6 per cent. must be made for ready pay X . Ans. 436,89..
7. Allowing 1 per cent. f5r ready pay, What id the ducount;
ot 8 per cent. for 5150 dol. due in 4)% months? Ans. 4950 dols.

8 Wha is the discount of 275/. 10e. fon7 months at 5 per cent,2

. Anei’7, 16, 1, 1.
9. What is the discount, n&Sger cent.. of ¥51. paya.blz in l.{a'
year ? 4ns. 70, 14, 9, 1. -

10. A. owes B, 150 do/, payable in 60 dnys. For. prompt paye
ment, what ‘isthe discount at 6 per cens 2
Ans. 148 dol, 50 centi.
$. What s the discont of 853 dol. M 4p:r ozat 2 A




3 ANITENETE.

EQUATION OF PAYMENTS. .
EQUATION OF PAYMENTS is when several sums of sho-
ney, due at different times, are reduced to one propertionat pays
ment, 80 that :10 loss may be sustzined by eitherparty. . .

-t cee us

RuLE.

Multiply each payment by the timne at which it is due, and di-
vide the sum of the producia by the sym of the payments ; the
quotient will be the equated time for the payment of the whole,

ExamprEs.

1. A.owes B. 600 do!. of whie\_x 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 ? . N

200X 2= 400
150X 4= 600 .
250X 8:=2000 o

600)3000(5 months, Answer.
5000 -

. 2, B,owes C: 750/ to be paidins fallows, viz. 500/ at 3 montds,
1504 at 3 months, and 100/, at- 4} months; When niust the
whole be paid togetheér? . - dne. 2% monthi °
* 3. D. owes E. a certain sum of money, which is to-bé paid

b one half in two mouths, one third in 4 months, and the remain~_

der in 10 months; "\What is the equated time for the. whole ?
-4, L. is indebted to 2. 120/ of which 3 is payahle in 3 months,

4 in 6 months, and the other } in 9 moriths, What is the meajt
time for paying the whole ? . dAns. Tm. 8d.""

4ns. 4 months, ~

. 5. At what time must a note of £.500 be paid, which stipy-

fates, that £.100 shall be paid in 3 months, 150, in 6 mont
and,the remainder in one year ? © dns. Bm. 12d.°

. 6. What is the equated time of paying a note of 4283 5?_1. 256
.days, |
i in 90 days, } in 130 days, #in 150 days, 3 in 188.days, and |
' Lo ~Ans. 127§ .daye. . . -
. ~7. What is thie mean time of paying 120 dol. ¥ to be pai!;l' in -

stipulating to be paid, at 6 different times. viz. .}.in
in 210 days
90 days, 4 in 180 days, and } in 270 days " ° ne)-157 daye.

. 8. A note of 1400 dol. payable in 90 days, has at the expi-
ation of 60days, ‘an'endorsement of 1000 dof, "Tlow much lon- -
ger, than -the ‘stipulated time of payment, should the possese .

- w0r, i equity, -wait for the Temallrig 400 dA 7 - dre. 75 day?

.
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- feitlier mey sustain loss.
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°  BARTER. - ’

BARTER. is the exc!i!ﬁging of, one commodity for another,
and informs merchants how to proportion their guantities, that

RuLrs. T

" - Find the value of the'commodity, whose price is given, thea
find how much of the other commedity, at its given price, cas -._
be had for that money. ) :

. EximrrLes: .
- 1. How much rye at 84 cents a bushel) must be givenin bars
ter for 60-bushels of corn, at 50 cente a bushel ? .
' : . JAna. 35bu. 2pks. 6qse.
< . . 60 ; . .
) %.50° -

84)30,00(35 bushela,
252
480 ' ’
420 -

S 60 >.V . * -
. Xa==pecksin g bushei.
327;)(2 pecke.
o168 '

72 . o P
* X8==quarte in a peckh Y-
)-5_7;(6 gu;wc. ' '
504 -

— ..

T

 J— -

2. B. -bartered m&aﬁf r%un, at 6s. 84 a gallon, with C.

for 126 yards of clothr;; What was the cloth a yard ? -
T 4ns. 10s. a yard: .

3. A. bartered 340ibs. of potk, at ,07 cents a lb. 80lbs .,
of butter at 17 centen Ib. with C. for 16 bush¢ls of salt at.1.
20c. & bushel, and the remainder he reecived in sugarat 1&
oents 2 1b. ; How much sugar did he receive 2 /ns. 101115,
. 4. B, delivered I5cwt.. 3qrs. of sugar, at 7 pence alb. to C,
for 343 yards of cloth ; What did the cloth cost per yard ?

: JAns. 3e. a yard.

5. A gives B. 50lbs. of wool, at 30 cente & 1b. for 1251bs. of
flax ; What-is the flax-alb.? JAns. 12 centea Ib

6. A. bartered 380 yards of calico, at 2s. 3d. & yard, and 15
yds. of broadcloth gt 12710e. a yurd,-with C. for Jcwt. 2qrs.

-
.

o - i

- NERTER® R L



S ARITHMETIC,

« Thewbole ort 8475{ . e

of sugar at 4. 10,, 8 cwt, and the rgnﬁqderiumf)hnuat 3
6d: agallon; How any gatons did he receive ? - : ‘3; -
\

. 4ne. 218 gup; .
7. How many pounds of cotton wool, at 4s, per 1b, must be.
given, in barter, for 2cwt. of Hyson, at 9. per b, } ot

8. How much cash must A. pay B. inB’s bartering with him
8 pieces of cloth, at 4.3, 14e. per Ppiece for 28 wt, of cheese, .p¢ B
£, 1,6 percwi? D dne, £8, 2

9. For 320 dozen of candles, at 4q, 64, per doz, 8. gave A,
£ 30; and the remaining sum he paid in raising, at 8¢, per 1b.
How-many pounds of: raising did B, deliver to A, .

X - dne. e, 1gr.

10. What is the price of tallow per cwt. when 85cwt. 2qr.
41b. with the addition of £.125, 12. in cash, pay for 608
bushels of wheat, at 12/, 750, per bushel ' gyq .3, 10,

' 11 A’s. young Hyson selis at 75 64. per lb. in cash; ¥y bar.
ter A. demands 8s, The wcw& of D’ tobacco is 94, perib, in
cash ; In bartering, what must he ask per Ib. that he may have"
an equal profit wiSz A ' dne. R

12. In bartering, M. estimates hiy cloth gt 2. 4d. pér yd.
N’s. cloth- cost him ls. 10d. per yd. ;.and ke estimates it at 9y, .~
1d. To gain 10 per cens ore than N. what mygy 31, demand
for his cloth 2 4us.-2. 114, por yuds

LOSS AND GAIN. : ’

JOSS AND GAMY s aruic witich reacheth merchanty what'

they shall tEain ~or lose, in the sale of their ds, having the
Prife that they bought and solq them for bot knowi ; and is

-generally perfo. by by Rule of Three, -

) - Examrris. L .
1 Bought 18cwt. of Clicesey at 4d. 67¢, a cwt, which I sel}-
®ut again at ,05¢. a 1b, ‘} What is the whole gainl dno. 164, 74c, .
- s d. e ews, S
- 4,67 18
- 18 2
3736 o
%7 28

. t

2016 .
. 508
. . .. N . o - ~ ey .
N - 100,80 sold fors - N
84,06 Prime coots

m

T

..-‘«’ . B . - " c—n

s o 16,74 gan, RIS J

’ .




"ALLIGATION WEDIAL. . g% .

2. M what price must 1 'ell my cloth a yard, which cast me

3s. 84. to: itm 123 per Ans. 42. Md. ayd. -
3. At what price musv X scll my-cloth a yard, which cost thy
Se. 84. to lose 1234. pe Ame 3¢ 2%d.

4. If by sellin cloth at 4: 134, a yard, I gain 1542 percm
What id'it stan .me in per yard ? . vins. 3s. 84 ©
5. If by selling ‘cloth at 3r2}d. peryard] lose l2§1 pcr cent,
What is the prime cost? s, 8d. |
6. Bought salt for 84 cente 2 bushel, and sold u agam for 1d.
12; aimilg}; \:tﬁ:t did lﬁgam per cent.or in hymg out 109 dol.?
t a shillin fit, How much cent. 2
6 pro per JAns. 120100,
8, If dcwt. 3qrs. 141b. of sugar be bought for 15/ 8. GfL and

sold for 18¢. 15s. 44d. What i ig the rate of gain per cws. 3

4ns. 1. 8d. pcr cws.
‘9. What is the gain per cent. on wheat, bought at 11s. and sold

-at-12¢. 6d.-per bushel? Ans. £.13, 12,

.10. What is the price T yd for cloth, if 375 'yds. be sold for
£.490, at 20 per cent. profit ne. £1,°1, 9, 1.

11. What is the proﬁt on 249 gals. of molnsses, at 3z 4d. ,per
gal. and sold at 4s. 24 2 Ans. £.10, 7, 6.

12. To gain 15 per cent. What must be the price of 1yd. of line

_ en, when 124 yds. cost £.321 . JAns. 5e. 11

13. Poes 2 .man lose, or -gain, in buying wheat at 17 per

‘bushel, 4 months credit, on interest, or paying veady cash?
JAns..

14. L, bought poor brandy, at 1do! 25 cents per gal. In sellin
he was compelled to suffer a discount of 18 pe7 cent. What di
he 1eceive per gal. ? 4ns. 1d. e, Sm.

15. A corn’ merchant wishes to purchase 10,000 bushels of
‘corn. By paying the money, ‘he-can purchase at ‘48 cents per
bushel. At2 months.civ §it, he must give 50 cents. Questlou,
wrill it he profitable to'borrow the money at 8 per ‘cent, 2

.Ans. By borrowing he will lose 136 dols.
D 3 G ~ .
ALLIGATION MEDIAL
1S when the quantities and price of several things are given,

to find the mean price of the mixture compounded of those
things.

RuLz.

_As the  ~whole composition is to its total value. 80 is any part
of the cofposition to m mean price.

ExaumrLrzs.

1. A farmger mixed 12 bushels of rye at 70 cents a bushel, 15
bushels of Indian corn at 54 cents a  bushel, and 20 bn-heh of
‘barley at 40 cente-a bﬂaheh Wlmt isa bushel of this mixture
worth? . 4dns. 52.8, cento.




LY ) . ARITEMETIS.:n

bu. ¢ -de : bu. doc . b - s .
12 at 70==8.40 X 47°: 4,50 :.: X .ot
15  54=8,10 R | : L
20 40=8.0 — .
-— — 47)24,50(52
47 ’34,J0 235, .

100 ..

. 94

‘2. A grocer mixed 2cwt. of sugar at 56s, 2 cwt. and loptat'

@35, acwt. and 2cwt. at 5Gs. a cwt.; What is the price of 3cwt.
of this nuixwre? ) JAns. 7, 13s.
3. A vintner mixed 6 gal. of wine, at 4¢ 10d. a gallon with
12 gallons, &t 5¢. 6d. and. 8 gallons at Gs. 34d. a gallon ; What
is a gallon of this mixture worth ? Ans. 5s. 7d. .
. 4 What s the value of a bushel of pats and corm equally mix-
ed? The cats cost 2s. 6d. per bushel; and the corn, 4s. 64. |
. Ans. 38. 6d. °
5. Three sorts of sugar are mixed together: of which 3 cwt,
were bought'at £.2. 16 per cwt. ;6ewt. at £.1, 17, 4 per cwt. -
and 3cwt. at £.8, 14, 8 percwt. Whatis the true value of 1
cwt.? Ans. £.2, 11, 4.
6. A vintner*compounds 4 soits of wine, 20 gals. of port, at
5s. 4d per gal® 12 gal. of -white wine, ut'js. per gal. 30 gal.
of Lisban, &t 6s. per gal. and 20 gal. of Mobntain, at 4s. 6d.-
per gal. What is the value of 1 gal. of this composition ?
.- . oL . . Ans. 5. 3d. 353qre.
7, A goldsmith ynited, by fusion. 3 eorts of silver; of which,
121b. .were 6oz. fine; 8'b..70z. fine; and 10lb. 8oz. fine. Re-
quired the fineness of 1ib, " Ans. 6oz. 18pwt. 16grs. '
8. A dealer. iu tobacco, heaps together four vorts of tobac~
co Of the first sort, 501b, at 11d per lb. second, 30ib. at ls.
2d “per 1b. third, 25lb. at 18 10d. per Ib. and fourth, at 2
per18; What is the.worth of 11b,t  * dwe. 16d. 343¢re. |

—— St QR —

' ALLIGATION ALTERNATE.

1S the method of finding what quantity of each of the ingre-
d:xents, whose rates are given, will compose & mixture of a
~ given rate, . ' s
: . RuLe. . 2
Place the rates of thq simples in a column under each otheér,
end the propounded price. of the composition against them;'
link the severalrates together, 4n such a sort, that one greater
than the mean rate may be coupled to amother which is lessy
ceg, -and place them each against his yoke-fellow, R

.

- Ahke.the differentes between the mean rate and ‘the several pri- -

iy

Lo s

sriiah v,
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- or loss.

" SINGLE, FELLOWSEIP. 97

4

ExamprLEs, -~ :

-1, How 'n;nny bushels of oats at 25 €d. a bushel, Barléy ag

Ss. 8d. u buskel, corn at 4s. a bushel, and rye at 4¢. €d. abusli.
el. must be mixed togethet, that the compound may be worth
3s. 10d. a bushel ? : : T ‘

d bu. : -d b
: 30 10 of oata. . €3¢ 2 oats.
"Zé;;" 4/‘) . 2 barley. o 46 44\, 10 darley.
46 d 4% ‘2 corn., 4 - 48 ) 16 corn.
’ 567 16 rye 567 2 rye.

. 9. A merchant would mix three sorts of sugar togerher, viz.
one sort at 10d.” another at 7d and another at 6d. a lbr; How
much of each sort must he take, that the mixture may be sold
at 8d4. a 1b,? . : . R

: - d - Jb 15. o
- ‘ 6 2 " |2a 6 X
. . 8% )> 2 2 at 8d. S
T - 10, 143 |3 at 1Cd. ~

3. A farmer has a heap of corn, consisting of 4sorts. First

sort at 2s. €d. second, at 3s. 8d. third, at 4s..and fourth, at 4e. -

8d. The number of bushels of -each sort is required. Ams.
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 fs. per gal. Required the number of

gals; of each kind, allowing the brandy worth, 8s. per gal. -

wine 7s. per gul. cider 1a. per gal. and water0. .
Jns.: Brandy, 9 ; wine, 9;-cider, 5; water, 5.

5. How much rum at €s. per gal. and 4s. per. gal. must be

mixed, so that the composition may be worth 5s. per gal? .
L : 4ne. 1 gal.
- SINGLE FELLOWSHIP.

SINGLE FELLOWSHIP teaches to divide any numbes in.
to any assigned number of parts, in the same propertion ag*
these parts are to each other. .

. - RuLe.

As the whole sum of the several stocks is to the- total gain
or loss, so iseach man’s share in stock, to his share of the gain

) ) Proor:
_ Add all'the shares together, and the sum will be equal to
the given gain or loss. - . .
) ExaMrLES. .
1. A. B.and C. trading together, gained $120 which is to be
shared according to eachrman’s stock; A. putin $149 B, §390
and C. $1€0 What is each m‘in‘.s sharel -

& |




. s

98 ARITHMRTIC, (

A. putin 140 -
B. 300

C. 160 \

.
1f 600 : 120 : : 300 : 60 B’s share.

160 : 32.C’s share.
C 120 proof. .
2. A gentleman died, leaving three children, to whom he
bequeathed his estate in the following manmer : tg his eldest

§1§b s gﬁ A’s‘share\‘.

son he gave $560 to his second son $500 and to the third £450

but when his debts were paid, there were but $950 Yeft; What

. must each have in proportion to his legacy ?

3. A gentleman-left an estate of $720 to his three children,
to be divided as follows, eiz. as often as the eldest took up R7

-the second should take §5 and .the third $3 What did each

recéive ?

4. A. B. and C. trading together, gained 1010/, which is to

be shared according te . their stock; A. put in 480/ ; B. 680L ;
C. 840/. ; What is each man’s share !’ : ’
: dns. A. 2420, 8s. ; B. 3431 8s.3 C. 424/ 4.
5. Three merchants, in company, have a stock; of which A.

putin £.20; B.30; and C.40. They gain £.360. 'What is

each man’s dividend ¥ Jne. A. £ 80.:’B. 120; C. 160.
6. Three men, trading on a capital of £.100, gain in the fol-

dgwing. manner: A. gains £.3; B. £.5; and C. £8. Wha .

sum did each put into the stock? .
4ns. A. putin £.18,15; B. £.31, 5; and C. £.50.

~" 7. A merchant, failing in business, is found with £.675 in hig |

yssession. To L. he. owes £.275, 14; to .M. £.304, 7;
. £.152) and to T, £.104, 6. On dividing this property pros

_ portionally; What will fall to each man’s share? 4ns. L. will

have £.222, 15, 2; M. £.245, 18, 1, 2; R. £.122, 16, 2, 33
T. £.84, 5,°5. C _4 o
8 A. B.C. and D. gain £.100, by trading in company.. Into
the stock, A.put4; B.}; C. ‘43 and D. L "What is each
man’s part of the gain? Jns A’s part is £.35, 1, 9; B's
£.26, 6, 3, 3; C's £.21, 1,0, 2; D’ £.17, 10, 10, 2.

———— 3 G ——ie .

H

DOUBLE FELLOWSHIP.

" DOUBLE FELLOWSHIP, or fellowship. with Time, is

when.the stocks continue in an unequal term of time.

Ty i Ruxk.. ‘ . R
- Multiply-each nhan’s stock and time together ; add the seves

" * ral products_thence arisingtogether; then, as the sum of those

oductl, is td the ;whole gain orloss ; 8o ig each product, to

* {ts share of the gain or loss, Preof, the same as in Single Fel-- °

lorwship. .

L |

-
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T . Exampies.c . o
1. Thres merchants, traded in company ; A.putin 600 ded

capital for 9 montHs; B. 700 de/. for 12 months, and C. 800 dol.
for 15 months, and they gained by trade 2134, 10¢.; Whatis- .

each man’s share inthe gain ? -
d. m. R o
600X 9= 5400 - . :
700X 12=-8400 : \
800 % 152=12000 .
25600 o dem
- dc 5400 : 44,393==A’s. |
C1£25800 : 212,10': : < 8400 : 69.055==R’%. °
12000 : 98,651==C’s,

212,099 proof.

-

. 2. Two merchants trade in company; A. putin 60/ for 3 ‘

monthé, and B. 50/. for 4 months; but by misfortune they lose
30Z ; How must they share.theloss 2.. - .
s “Ane. A. 141.°4s. 23d. i B. 151, 15s. 93d.
3. Three persons hired a pasture for 100 dol.3 A. putin4Q
oxen 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. 32dol.;. B. 48 dol.; C. 20.dol..
" 4. Two men hired a pasture for 18 months, for 262 do/s A.
at first, putin 100 sheep, and at the end of 8 months he put in
0 more ; B. at first, put in 275 sheep, and at the end of 4 months

Qe took out 70 sheep ¢ What must each.man

npey?
© Jns. A. 96d 10c. 8m.; B. 165d. 8%¢. 1m.

5. Threé persons, in company, trade in the following man.

ner, A.deposits in the stock £.195, 14 for 90'days ; B. £.179,
18, 3 for 150 days ; C. 59, 14, 10 for 330 days. Atthe ex-
.piration of the last term, they settle and find a gain of £.364,
-18..and make a dividend ; What.does each man receive ?
dns. A.receives £.102, 6 ; B. £.148,1,1,2; C. £.114, 10, 6, L.
6. By trading in partnership, Peter and John gain £.70. Into
the stock, Peter.put £.40, for 90 days, Joho put £.75 for 120
days ; What is each man’s share ? -
- : 4ne. Johnhas £.50 aud Peter £.20.
7. Three farmers rent pasturage, at £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

" debr?

4ns W.owes £13, 3, 1,2; 2. £.15, 11, 5, and X.£7, 15, 11.

—————T) i Ct—ae Lt

EXTRACTION OF THE SQUARE ROOT. -
© A SQUARE number ariseth from the multiplication of &
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.

‘squARE RwGT . 9%
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To extract the square root of anynumber, is to find' another-
number ; «which, mnitiplied by. (or into) itself, produces the
given number ; and after the root is found, such a multiplication
is a praof of the work.

All the single square numbers, with their respective roots, . -

are centained in the following Table.

Roots. {11213 415 6 )7 F81] 9

ISgtares- | 1 | 4 | 9 }16 |25 {36 |4y ;64 |81
) RuLre.

1. When the square root of any number, not expre£sed n
the tatle, is required, set & point over the place of units,

another over the place of hundreds, and so on, over every se-- °

cond figrure towards the left hand, which points shew the num-
ber of figures the root will gonsist of. . .

2.'Find the nearest squate number in the first, or left hand
périod, 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. T'o the remainder anncx the second period for a dividend i -

ard on the left thereof write the'double of the root; already
sound, 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 like wise on the right hand of the divisor: mul»

" 1iply the divisor'by- the figure last found in the root, and sub.

tract the product from the dividend ; to the ramainder join the=

““pext period for anew dividend.

5. Find-a new divisor, by doubling the right hand figute of the
last divisor, and bring ft down; aud from these find the next
figure in the root, as directed last; eontinue the operation in

‘the same manner, till youhave brought down all the periods.

JNote 1. - If there be decimals in ‘the given number, it must
ke pointed both ways from the pluce of units.
9. When the divisor cannot be had in the dividend, place a’
cypher in the root, and also on ‘the right hand of the divisor.
8. 1f there be 2 remainder after extraction, add two cyphers
and’ proceed as before, and the root, arising therefrom, will-
be a decimal. ) ’ R )
- . ExAMpLES, oL
1. What is the square root of 184961 -~ -
AR 184;96( 136 the root. Angwer. -

93)84
69:

266)1596. -
1596

EPRTT P

“
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wvers noom.  1og
Z Whatis t_he'cquirc roet of 234,09 2. .
g i:u,bs(u,s the Anawer.

, . 25)134
' 125
| ———

303)909
09

>~

3. What is the square root of 6
- 6(2,449, s, the root.
4 .

44)200

176
- 484)3400
1936

4889)46400
44001
2399 : o )
4. What is the square root of 992,411. Ane. 17,1,
5. What is the square root of ,002809? *  4ns. ,053.
6. What is the square root of 301386960251 4ns. 173605.
7. What is the square root of 2138581 .° Ans. 654.
8. What is the square root of 727459221 .ns. 12062.
9, Wha is the square root of 220712042 . sns. 4693, |
10. 'What is the square root of 22687411  J4ns. 1506,23.
11, What is the square root of 75967967  Ans. 2756,928.
12. What is the square root of ;000327541 “Ans. ,01809.

APPLICATION AND USE OF THE SQUA_RE
+ ROOT. o
T» find a mean proportional between two numbers. .
RuLe. : ,
Multiply the given numbers together, and extract the squarp
root of the product, which root will be the mean proportional
sought. : . .

ExaAmrLEs. >
1. What is the mean proportional between 49 and 641
49 . . . RS S
64 . 3136(56 vime. o
—— 25
196 — ' ~
294 106)636 A
— 636
3136 — . e ‘e




* TRapy trees must there be in length, and how many in breadth?

fourth number, whose square ropt ia the number in breadth ;

182 ARITHMZTIC.

2. Wlkat is the megn proportional between 144 and 1211 .
. Jns. 132
3. What is the mcan proportional between 6 and 241 4na.’12.
4. WLkat is the mean proportional between 4276 and 842
) Ans. 1897,4.
To find the side of & Sguare egualin Ares, to any giren Superfi-
cies whatever. ) .
RuwLe. .
Find the content of the gsiven Area, and the rootis the side
of the square sought. .
ExaMPLES. N
1. An acre of land contains 160 square rods; What is the
side of a square equal in area thereto ? .

160)12,649, &c. Luswer.
1

22)60
44

246)1600
1476 ;

2524) 12400 . .
10096

. e
- 95289)230400 : :
e 297601 ) : L
H - 279’9 . ~ ) -
2, Supposé & general had an army of 567009 mén, and he
would form tliem into a square; How many men must be in -
rapk and file ! - : ' JAne. 753,
_3. Let 8192 men be formed into an oblong, so'that the nyin-
ber in rank may be double ihe file. .
Ans 8192,/2=4096r.==64 fn file. 64%2==128 :n rank.
4. Suppose .u’ geitleman’ would set’ out an orchard of 864
trees, so that the length shall be to the breadth as 3 to 2; How

To.resolve any guestion of this nature ; say, as the ratio in
Jength is to the ratio in breadth, so is the number of trees toa

then, as:the ratio in breadth, is to the ratio in length, so is the
number bf izecs, to 8 fourth number, whose root is the number
in length. . SN ) )

As 3 : 2:: 864 ¢ : 576 andy/ 576=24 gpumber in breadih.
"As 2 :73 « 1 864 : :1296 and,/1296=36 humber, in length.

“Mete. The square of the hypothenuse: or the longest side of
stright angled triangle, is equal to the sum of the squarcsof
the other two wides ;- and consequently, the difference of the-
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squares of the hypothemue and either of the other ndes, is the
square of the remaining side. .

5. A line ‘81 feet long, will exactly reach from the top ofa
fort, on the opposite bank of ariver, known to be 69 feet broad ;
The height of the wall is required !

81 81==6561 ; and 69X69==4761: ihen 6561—  *~
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?

150 150==22500. 252X252=63504, then 63504—!—22500::86004\
andy/86004=293,26. miles the Ans,

7. Aladder, 40 feet long, may be so planted, as to reach a
window 32 feet from the ground, on one side the street; and
| witbout moving it at the foot, _wdl do the same by a wmdow 21

> feet high on the other side ; How wide is the street ?
40%40=1600. 3333=1089. 21X 21==441 : then 1600—1089==
511, and/511=22,6, and 1600~~4412=1159, and,/1159=34,04:
then 23,6--34,04==56,64 feet, the Ans.

8. If a man travel 40 miles due north, and then turm and trav-
el 30 miles due west; How far is he from the place where he
first scarted? I . Ans. 50 miles,

| The area of a cirde given to find the digmeter.

| Ruik.

| ‘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 ticd to a horse’s tail, so that he may
eat an acre of grass, allowing the horse and his tail to be 5&
yds. Jns. 6,136.

Thearea of a a‘rc.’c gvven to find the circumference,

RuLe.
M‘uluply the square root of the area by 3,5449. The product
is the circumference.
1. What is the circumference of a circle, whose a is 12

rods ? JAns. 24,5596.
2. What is the circumference of a cir cle, whose ares is 320
tods } - dng. 89,1678,
——— % q——

EXTRACTION OF THE CUBE ROOT.

TO extract the Cube Rostof any number, is to find another,

which multiplied by itself, and that product by the number
found, produces the number given for extraction.

All smg-le cube numbers, with their respectlive roots are con-
tained in the following Tadle.

Roots. 1, 2]1315]6 1718 9!‘
Cubes. ‘1 {..8 }27 |125]216}345] 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.
" 3. 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 the next period, and call this tire dividend.
4. Multiply the square of the quotient by 300, and callit the

triple sguare, and the quotient by 30, and call it the trigle quo. °

Jient, and the sum of all these call the divisor. -
6. Seekhow often the diwisor may be had in the dividend, and
place the result in the quotient. -
6. Multiply the #ripie equare by the last quotient figure, and
write the product under the dividend ; maltiply the sqoare of

the last quotient figure by the rriple quotient, and set this pros.

duct under the last ; under all set the cube of the last quotient
figure, and call their sum the sabirahend. .- ’
‘7. Subtract the subtrakend from the vidend, and to the re-
mainder bring down the next period for a new dividend, with
which proceed as before, and socontinue till the whole is inished.
JNVote~Observe the same rules for pointing, when there- gre
deoimals, and continuing the operation, as in the aquare root.

ExamrLEs.
1. What is the cube root of 444194947 ! Ans. 763.
. 444194947(763 the root. - e .
TX7X7=2343 -

Rat. divis.==14910)T01194==14f. dividerd.
o 95976=21st. sultrahend,
2, divis. 1735080)5218947 ==2d. dividend.
: 6218947 ==2d. subtrahend. -

. 727 %X 300==14700==1st. triple square.
© TX S0== 210=1st. triple quotient.

- 14910=1¢¢. divisor.
14700 6==8820Q
6X6%210= 7560
Y EX6X6= 216

95976==1¢t. subtrakend.

76576 300==1732800==34, triple aquare.
76X30 =  2280=2d. triple quotient,
. 17350802224 diwizer. -
. 1739800 3==5198400 '\ .
[T T 2980%3X8== 20620 © - - S
. . 3x8x3é . ., 27 - . ‘ - ".
" 5318947 =n2d. subirqhend.

(%Y .I .V -

5y o ..
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2. What is the cube root of 3034644487 Lne~672.
3. What is the cube root of 436036824287}  .Ane. 7583.

. 4. What is the eube root of 41,063625 1 Ans. 3,48, -
* & What is the cube root of ,0021972 . . .Jns.,18.

6. What is the cube roct of 239017, 2T 4ne. 73,

#. What is the cube root of 5735339 ¢ Ans. 179,
8. "'What is the ¢ube root of. 32461759 ! " JAns. 319,

9. *What is the cube.root of 132615327232? Ans 4968.
10. What is the cube root.of 219365327791 Jns. 6031,
11. Whatis the eube root of 36155,037576?  Ans. 3$3,06.
.12, What is the Cube root of 15936,972504? s 25,16.

APPLICATION AN D USE OF ThE‘CUBE\ROO'F.
The use of the Cube Root is tofind dut the dimensions of like .

solids, as'globes, cylenders, cubes, &c.
) : ’ - Rute. - Coe
As the content, or weiglit, 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, {o the cube of the side or diameter of the
other. Then the cube root of the quoticnt will be-the length of

" the side, or diameter required.

ExanMPLES, e
1. If a bullet that weighs 72lb. be eight inches in diameter,
What will be the diameter of that bullet that weighs 91b.?
©+ . Thecube of 8is 512; - :
“theras72 : 9 : ¢ 5192

_ )4608(64; The cube root of 64
7432 is 4, the diameter
- .  — required. |
' 288
288.

—

2. 1f a ship of 100 tons be 44 feet loag at 'the keel, of what
length must the keel of a ship be that carries 220 tons?

Say, as 100 : 220 : : so is the cube of 44, viz 85184,%0 187404,8;
whose cube root is 57,226 feet, the iength of the kee. sought. )

To find the length of the Masts of @ Ship.
RuLz.

Two thirds the length of the keel, and the breadth of the
beam is the length og the mainmast ; therefore multiply the
length of the keel by 2, arid divide the product by ihree, then”
add the breadth of the beam to the quotient, ind the total will
be the lehgth of the mainmust. _ t.

-
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ExamrrEs,

1. Suppose a ship to be 108 feet by the keel, and 40 feet by
+ the beam, What is the lpx(;gth of her mainmast 7 .

S keel. . N T RN
3)216 :
72:a% of the keel. Lt s
40==the breadth of ihe beam. o

. ' 112==length of the mainmast.  JAzs. . i
2. If a ship be 84 feet by the keel, and 31 feet by ths beam, - .
‘What is the length of her mainmast ; - Jins. 87 feet. . - o
To find the length and thicknere  Moyts and Xards, ~ = :
. RuLe. - .
Add the breadth of the beam, and the depth of the hald, in
Feet, together, divide the product by 1,5, and the quotient will
be the lengtli of the mainmast in yards,
! " ExamprLes,

1. 1f the keel of a ship be 73 feet in length, and the breadthof .
the beam 28,5 feet, and the depth of the hold 12 feet; What -
is the length of the mainmast? . :

" 8.5 breadth of the beam.. Lo o
12, depth of the hold, - . :

1;5)343.5(27 yards, Angwer, . ' _ .ot

105
105 ‘ _ .
To find the-t-}:i-c':knen of the mast, having the len iien !
aay, C Floin hick gg, o8 the length given, . é
If84:28: .81 . '
S o
- . 28
. 22 ,
86)2268(27 = ST
8. .. .. :
588 © - ow P R
588 . . - ) i
R Ts find a.Ship's Burthen: -
. The forms of ships are g0 vatious that no ﬁeneul rule can'he .
L) A ] t

.applied to answer varieties ;- however, the following rules
are practised. A R
. < [ SN BN ' . .

B

.

P
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1. Multiply the breadth, and half the breadth, st the fnain

.~

* beam, together, and that product by. the length ; divide thelast -
+ product by 94, and the quotient is the tons.

2. Divide the. continyed product of the length, hreadth and
depth, in feet, by 100, for ships of tar, and 95 for merchant-

* ships, in which nothing is allowed for gune, &c. and the quotient

isthe tons.

E . .o
3. Take the length, from the sternpost te the upper part of

the stem ; subtract two thirds of her breadth from that length ;
roultiply the remainder.by the whole breadth, and that product
by half the breadth; in feet, and divide by 100 for war, 94 for
rerchant-ships: . ‘ .
4. The weight of 4 ship’s burthen is balf the weight of wates
she can hold. L :
- ExAMPLES.

1. ‘What is the. tofiage; of aship, whose length is 97 féet,

breadth 31 feet; and dépth 15 feet?
’ By Rule 1st. " By Rule 2d.
breadth 31 length 97
3 breadth 15,5 . breadsh 31
' 155 - o7 ‘
155 . N 291
31 ¢ —

: . : 8007 -
480,5 1 breadth,X15,5

¢ . fgmgth ST

. E T 95)46608,5(490,61 tone.
43635 o

43245 o .

94)46608,5(495,83 tons.
 100)46608,5(466 fons.
By Rule 3d.
longth=87
% of breadth==20,66 tub.
- 76,33
. mule. by dreadth 84
3 breadsh X 15,5
* 94)36676,565(390,175 tons,

The prbportit;m, of Noaxn’s Ark were as follow, viz. length
of the keel 300 feet, hreadth by the midship-beam 5 feet, depth

-

.

*

o o o o o ., - : T ﬁ
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in the hold 30 feet; What was its burthen as a man of war, snd

merchant ship. : T

300X 50 X 30==450000~- 100=4500 tor:s ase man of war. -
450000--95==4736 39 tons as a merchant ship. .

Ecxtraction of the Biquadrate Root.

By discovering & number, which, being involved 4 times in.
to itself, produces anotker number, is the extraction of the Bi-
quadrate Root. '

Ruiz.

First extract the square root of the given number, and then A

extract the square root of that square root, and it will give the ~

biquadrate root. .

ExAMrLES, - :

. What is the biquadrate root of 271 JAns. 531441,

. What is the biquadrate root of 761 Ans. 33362176,

. What is the biquadrate root of 2751 .xs. 5719140635.

. What is the biquadrate root of 5314411 Ans. 27. :

. 'What is the biquadrate root ‘of 333621761 Ans. 76. -

. What is the biquadrate root of 57191406250 .Aas. 275. -

O v L0

- SUPERFICIAL, OR BOARD MEASURE.

THE dimensiens of,hoards,' glass, &c. are genemllyutaken -
in feet, -inches ‘and parts, .

i ‘ Ruwe, - -

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 -

thc;.‘ breadth in inches, and divide by 12, it will give the answer
in feet. . ' . .

Examrizs, .
1 How many square feet“ina board, 18 feet long, and 13

-inches wide? i JAts. 19ft. & or) 19} feet.

Length 18. feet. .

p)

- g - Breadsth 13 inchas:

L " 54 .-
) . ~18

19 6 b

N

s .
clwer, -

2
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2 How many square feet . in a. hoarcl 15 &ex 4 xnches in -
length, and 91 x{ches in breadth ? _

ﬁo mn.
15 4 meﬂl—l&t inches,
12 . Breadtk 9 ) ~ R
184 144)1656(113 feet, the onswer.
’ ) _ 144,
S a16 .
144
72.._1} qf 144

i tbeboavd be wider st oe.end than the other,- then take
the breadth in the mddle, or add the. measuge 4f both ends to-
gether, and take half the product for a -mean ‘breadth, which
multiply by the length.

3. How many guare feet. ina board 19 feet long, and 13 inch-

€3 widg-at one and 8 inches wide at tbqother . .
Ans. 9 fegr ';!y @y %
13 - 10 feer. .
. 11 "inches, } _
5)22 N  12)i10 ‘ ' o

11:=mean breadth 9ft. T& oryd. - lf
|

LS How‘mmy square feet - in a beard, 14 feet long -n 15 in.
ches bmd at one end, aud 12 xﬁches at the other} ' 4 ;
. Ane, 15 feet or . ]
i , s iy i
T 14 feet. : ‘
12 — . v
- ' 540 S
.im - " . 135 . ] PR .\
133==13,8 ' 12)169,0(15,75 ;

1 i\‘.
69 ;
60
60

pumpao
.
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CROSS MULTIPLICATION.

THIS Rule is made use of by Workmen and artificers, in :

casting up the contents of their works,

viz.
1 foot contains 12 inches or primes, (/)
1 inch, or prime, contains 12 seconds, (/7)
1 second contains 12 thirds, e () &e.

RuLe. -

1. Write the corresponding denominations of the. mulupher
xunder the multnphcand.

2. Multiply each term in the multiplicand, begmnmg with
the lowest, by the highest denomination in the multiplier, snd
write the result of ea¢h under its respective term, oboemng' to
carry an unit for every 12, from esch lower denommltmn to ifs
next superior, and so for other numbers. -

"' 3. Multiply, in the same manner, all the multiplidand, by the .

primes, or second denomimation, and set the res'fit of each term

Dimensions are generally taken'in feet, mches, &c. as follow.

one place removed to the right hand of those in the multiplicand. - .

4. Proceed in the same manner with the seconds in the mul.

tiplier, settingthe result of each term two places to the rlg'ht

hand of the multiplicand ; and so of others.

' Exanrres. ? ' -
Jt. lorin,  Here Ibegin with the 4, and say 4 ’
Mult:ply 7 3 times 3 are 12; set down 0and CarTy
. By. 4 7 . 1; then 4 times 7 are 28, and 1 I car- .. ;
— ry make 29, which I set dawn.

2 0 .17 Next 1 begm with 7, and say 7
4 2 9 -times 3 are 21, set down 9 in the

e place of seconds and carry 1 primé, -

*Product. 33 2 9 or inch ;then 7 times 7 are 49, and
1 make 50.inches, or 4 feet 2 mches, which set down; then ndd

_ them together, and the product is 33f2. 2in. 9eec.

3. 1fa board be 17 feet 7 inches long and 1foot 5 inches v:de,
How many square feet does it contain !
~ - Jns. 24ft, 10in. 1loec. -
. 17
1
- oy
7 3 i1
1 11 - .
3. How man{ square feet' in 10 boards, -each™ 13 feet 8 mchel

foat 3 iuches in breadth ?
Ane 170 JSeet 10 inchess’

[P




P . oo

@LAZIERS’ WORK. - . ong’

S
. 13 8 B
1 3 N

17 1 Ln one board.

D

- - 170 10: in ten boards.i

—D 3% Cm—

" GLAZIERS’ WORK BY THE FOOT.

1F lhe windows be square, .multiply the length by the
breadth, the same as in board measure ; N

Note: —If the windows are arched, or havg & curved.form,
no allowance is made on account of’ the extraordinary trguble,
waste, &c. The length is taken from the hnghest parl. of the -
b.rch down to the bottom. .

7

Examx.ns.

. 1. If 2 window be 4 feet 5 inches in length, or henght, and
9 feet-9 inches in bteadth, How many square feet does it con-
tain ? Ans. 12 feet, 1 in, 9 eeg,

: R A
4 5
2 9
10
9

12 1 9

9. There is a house with 3 tiers of wmdows. and 4wmdows
in a tier ; the height of the first tier is 6ft. 8/: of the second
5ft. 97, of the third 4ft. 6/ ; and the breadth of each is 3ft. 57;
How many square feat in the whole ? , Adns. 173 fio 41 9U4

C:QO
~

. 8
- S -

Y

I S - I

-5 9 - 3 5

4 6. - el

—— . 152 3 #H

16 11 21 1.9 -
S=num. qftzero. ‘ —

— 173 4 9

50 9 .
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CARPENTERS’ WORK.
To know how many boards it will take te cover a frame. .

Ruie. ' "

1. For the body of the frame. Add the length and breadth of .
the frame together, and then, double the sum, ot 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 breadch, 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.

. Examrirt. ‘ o
‘How many boards will cover a barn that is 50 feet loug, and
30 feet wide ; and .the height of the gable ends 13 fest, and .
:g,:-.f;ers 20 feet each ; aud the body of the frame 15 feetin™
t

50 length. " Gableend13 i height.
305’;. dreadth. 30:)% mﬁ.

E'g 390 1. for both.
- " 20 ‘
160 29
it Eﬁ. Mlawﬁm ‘ ]
L d . T
ig%o . 80 lengthof the frams. ~ .
2400 fu. for the body. EANAE -
) 390. ft. gable ends. SR } . ,
2000 fo regf. :
—— ’ o M- 4790ﬂlt. .

. 4790 ‘ ety N R
Note—~The rafters are, generally, two thirds of the breadth
of the frame in length. [ORE R
B know how many shinglesit will také to erver a rocf.
1 ) R‘G‘ﬂ- : S “ .
" Multiply the length of botn rafters,. added together, by
" len oli,‘l’the building, and that :pro’duct by 144, and it vtv?l'l 3
ive the content of the roof it square inches ; Then  mnltiply %
‘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 3
the number of shingies. . e e

[l

.

.

. o Efaurre. T

- How many shinglgé will cover 2 barh 50 feet long, and 20
féet rafters, allewng eich shingle to he 4 inches wide, and

- cach course § inches T
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TYMBER. MEASURE: S

20 .' .5
. 20 . CE o 4 . ‘ )
40 rqﬁm 20 ¢g. in. in a‘aﬁc‘q'g'l'c. "
- 50 leng‘th of 6mldmg. ' . )
Tg000 -
144 2)0928800(o(
8000 T 14400,
8000
2000

./fm. 14400 a?u'ns;len R

288000 9. in. in the roof.

Wute—~In ‘measuring roofs, no daduchon is made for- oy« -

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 js.the content.

To know the contents of the ceiling of a room, multiply the .

number of feet round the room by the height s from which $ub-
tract the doors and windows, and the remainder will be the
content. .

—h—-ﬁ*on——-n
-WOOD ‘AND TIMBER MEASURE.- ‘
' To measure wood. .
128 feet make a cord of wood, or bark ; thatis, 4 feet hlgh,
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
pumber of cords.

- ExAmPLES.
1. Ifaload 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
conmn, and how many cords {
r

8 ‘4 Jength. 128 137 G(IcardS) 6'cubm eet. . Ang..
3 8 brgdth ) ﬁ f

——po— C ——

50 . 9
5 6 8
Note~It is customary, ‘in some
30 6 8 . Places, to call } of a cord 1 foot,

4 6  heighe. " or}ofacord 2feet, §3 feet, &e,
———— - To find the contents of a load of
122 2 8 rnr | "+ wouod, or number of feet, as above,

15 8 4 .0 " divide the whole coritent, in cubic
feet, by 16, and iy will give the an<
137 6 0 0 cubic feet, swer. PR
' K'2




_ 2. aload of wood be 8 feet long, 4 feet wide, and 3 foet 6
n;chesrl:lig;h, How many cubic feet, and feet represeating parts
of a co . N .

16)%(5 Seet ary § of a cordy dna.

bl ' B
.6 PR Rt
64
16

53 cubic feet, .
3. How many cubic féet, cords, and feet representiuig parts

of a cord, are there in 2 load of wood, 9 feet 4 inches_long, 3
feet 8 in:;h'es pide, and'4 feet 9 inches high? o
Y ’ - - : Y Y 2 g

will aw

F CEERY B 7 ]
9 4 128)162 6 " 8(1 cord34ﬁ. 6 8
3 8 X8 :
—" s '
28 o0 2 o 34
6 2 8
- - S 4 s YY)
34 2 & T MM63 6 8(10ffez 6 8
49 ;6.)_ . “f_ .
Seu—— at——— . . o~y
136 10 8 7/ ) TSF:%
25 8 0 0O .
it ety

i many A et rprvniog i
. Ho'w many cubic feet, cords, and feet reprosonting pavis- .~ -
of a cord, are there in a load of wc;od 9 feet long, 3 feet 5€nehes -

high, and 4 feet 3 inches wide ? : i

130 fe. 87377 cabic c.li
Anewers. ‘l{"o.rd. 2 8 '13{; i
: - 8F feet, 87317 .
To finud the congenita of & Notriad stk :of timber of egani bigness from ;

o

end to end.

PR S PT T

. -~ RoLE.” ' R
“Find the area at one end, by multiplying half the circumfer-
ences by half the "diameter ; multiply that by the Yength,” and
divide the last product by 144, it will give the contéits, . .
: Myté=~To find the circumference of a circle, siy, %3 7 is
. W32 : ¥ soia the given diameter : to the cireymferente. - :
o J - . Examrizs, S .
oflk Htﬁ;.mm; solid &a: -'m; there in a Yound stick of timber 3
. equal bignesg from end todnd, whose diameter is 14 inebes,, \
M}ength%fcet'i_ S w N P '

)
e




N

TIMBER MRASURE. Mg
An?z32:: 14 .0 Q=xhalf cirewm,.
14 i Teshelf diam.
88 154==area of ene,cnd.
23 20==length. ¥
7)308 144)3080(317%; feer, Ame.
A saciroum, 988 .
. 200
44
- 56 .

2. How many solid feet are there in a round stick of timber,

. of equal bigness from end to end, whose diametet is 2% ine

ches, and length 30 feet )
As 7 : 22 :: 20,5 : 64,4R==circum.
R .« 82,21=halif circum.
10,25half diom.
Sdsnahamy L
830,1525
80=</ength.

e e oo R *
144)9904,5750(68,781 fee? .

) Jnd the -aoliq cantenss- of a tapering stick of timber, whethor
squitre or round, when one end is a point..

. Ruwsl

Mukiply the ares of the great end, by one third of the kength.

} ExAnrLES, o -

1. How many solid feet in a tapering round stick of timber,

21 feet long, 28 inches diaeter at one end, and a point at the
other? ' )

AS 7 :92 :: #8: 8 air. ~ .44=3 circum.
. =% diam.

~

T 616==xarca at one entl.

7a=} of the lomgeh,

- ) 144)4312(29,94 feer. Am.
9. How tany 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?
19 .

——

144
10=¥ of the length.
" 144)1440(10 feet. Ans. S
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T find the contents of a tapering round atick of tsmkr, 'wlwn t&e
: mudl end is not a point.

/ "Ruik.

Multiply each dfameter into itself’; mulhply one dmmeter by

the other ; multiply the sum:of these preducts by the length ; -

annex two cyphers to that product, and divide by 382 -the quo-
tient will be the solid contents. :

merm. ) Nig

How many sohd feet, are there in a round stick of timber,
whose diametet at one end is 18 inches, and at the other end

12 inches, and Iength 20 feet? .\
18x18=324 684 : .
12X12=144 : W=length. = L
-6-;4 . 382)13680(3581+144==2¢,8 Jeet.
T find the sslid contenta of a tapering oguare atick oftimber, wheu
X he smisl! endis not a paaut.
‘RuLk. -

Multnply 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 kng\.h, and the product will be- the solid con-
tents,

ExamrrLE. o

How many solid feet are theve in a tapering square stick"of -

. timber, whose largest enid is 15inches, and least end 9 inches,

and length 24 feet 7
15%15=225 . . 441 L
9% 9= 81 e 8=tlu'rd’ of the length.
9X15=135 — . ’
—I 144)3528(24,5 feet. Anewer. .. -
44

s find how many solid feet ‘a rourtd etick qf timber, egqually large

o thce its length,

ﬁ-ommd to end, will contain, when made square. - .

Rure,
Muluply half its diameter into xt.self and thai product by

EXAMPLE.
" If a round stick of timher, were hewn square, which is'20

. feet. long and 18 mohes dxameter, How many solid feet would

it contain 7 - . -

O==% diameter.. - .8

9 ST 40-.—..-Mcem Icngth.
-8 o 144)3240(22.5 ﬁct. viﬂmm'.

s il
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, . CASRONWSING. 111
] CABK GAUGING. .
- AMONG thg many diffesnt reles fr gauging, the followd
mg'x'aaenctm mmy. . B
L ) RuLe. .

Take'the ‘diameter at the bung and head, and length of the-
cask: Subtract the head.diameter fiolit the bung-dlameter,
and note the difference. o

If the staves of the ¢tk be much curved of bulging between
the bung arid the head, muliiply the. difference by ,7: if not
quite so much curved, by ,65; if they bulge yet less, by ,65-
and if they are almost or quite strais,. by ,55, and add. the pro-
duet to the hepd-diameter ; the sum will be a mean didmeter; -

. Square the mean dizmeter, thus found, then multiply is by
the length § divide the produgt by 359 for ale or heer gallons,
and by 204 for wine gallons. -

Note 1.—To measure the length of the casky mesasure the
lenpth of the stave.: then take the depth of the chimes, which,
with the thickness of the heads (which are 1 inch, 1} inch or 2
inches, according to the size of the cask,) being subtracted from’

- the length of the stave, leaves the length within, .

* Note 2~—In taking the bung-diameter, obsérve by moving the
rod backward and forwartd, whether the stave, opposite thé
bung, be thicker or thinner than the rést, and if it"be, make al-
lowance ascordingly, ' :

o

. ExAmrLE. C
A ocask, whase bung.diameter in 30 inches, head-diameter 25
inches, and length 40 inchés, How muny ale and wine galions
will it contain? . . )
Bung-diameter=30 S . s
Head-diameter=25 . -

L : | " Differente‘s ' A

o 7 -

: ’ 53 . o

. Add the head-diam.=25 .- . - . )-
Mun—&w’ , a=;8.-;

ad ’ 28,5 ’ .

: T 14325 .. . -

T : 2280 .

570 )

r N - .

. vp—
Squared 819,25 * .
Square of the diam.=812,25 .
- Length.= 40 . - ©

: 359)32480,00(90,50 Ale poi.
b C 2952332490(151,-10 Wmﬁ, )
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By Tuk Snipixe RuULE. 09

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 Wi 4
G. S:t the gauge-point to the length of;the caskon C.and -
againgt the mean diameter, on D. you will bave the answer in R
ale orrwine gallons according to which gauge-point you make ~
use of. : : .

By TtHE Scalre. oL {
Take the extent from the gauge-point to the mean diameter,’

set one foot of the dividers in the length, and turning them twice
. over, they will point out the content. '

. TO GAUGE ROUND TUBS, &c.
' , RuLs. - o .
Multiply one diameter by the othér, and to that Yrodnct add’ o
one third ef the square of their difference ! multiply this sum
::y the length, and divide by 359 for beer, and 294 for wine gal-
ons. ‘ . :

SRS Tl

N

o ExamrLe. . Lo l
‘What is the content, in bheer and wine gallons, of a-round 3
tub, whose diameter at the top, within, i8 40 inches, and at
the bottom 34 inches, and the perpgndicular ‘height 86 inthes?
- 4 .

- 34 .34 - -
e . - . w H — .- . . o
f em—— T G=their difference. o
. lsfg B 6 359)49392(137 ale gt -
1372 - - S o
= - 86s=helght 12§ of the square. - .-

8233 ' LR LT

4116 ‘ AR S ]
994)49392(168 = éne galions. . ) .
TO GAUGE A SQUARE VESSEL, .~ . - ¢

Ruze. ‘ :

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
= 'beeror ale gallon,) and by 231 for wine, brandy, &c. (the * - A
.~inches contained in a wine gal.on,) and the quotient will.be the :
answer. ~r T e

- 1]

: ' ExA‘_u'an.‘ 3 : !
- -+ 1f a-square vessel be-80 inches in I“ES:; 60 in breadth, and - i
. 40 inches deep, What iz the conteat in beer and wine galloas? 1



,  TOSITION.' ) 3

80 lengtp. - o '
60 dreadth. . o - RN Lo

N

—— 3

o+ 40 .depth. 282)193000(680,85 beer gal.

—. 231)192000(831,12 wine gal. .
MNote—The content of any vessel, in feet, gallons, and bush.
els, may be thas found : Measure the inside of the vessel, -ac<
cording to-the.rule of the figure, and find the content in cubic
. inches, then, : :

1798 _ ¢ Cubic feet. .
and the que-\ - I
Divide tyd 322 Siens will beg e :;ﬁj}’;{“" .

250,425 ) hecontontin{ Bughels
Toesercise the pupil, we shall exhihit some more éxamples,
under Superficial Measure, Cross Multiplication, &c.

- e . Examrrrs. :

1. Refuired the value of a warble ezratum, 5ft. 7in. inlength,
and 1ft.'10in. in breadth, at 1del. per foot. Jns .. 10dol. 23c.

2. What will it cost to glaze'a house, having thiee 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, 8ft..1kn.? The glazing per foot being 14d.

s L Ane: £.13, 11, 10, 2.

3. What are the solid contents of a stone, 7ft. 6in. long ;- 3ft.
Sin. brpad, and 1ft. 10in. in thickness? Ans. 44ft. 8T3‘ii“‘

4, The walls of a painted room, are, in length 97ft. 8in.pin
height,. 9ft: 10in. What was the prite of painting at 2. 8d.
3¢rs. peryard? - - R - JAng. £:14, 11, 1.

5 In 173ft. 10in. in Jeogth, .and 18ft. 7in. in breadth, How
many squares? . dns. 18-squares, 39ft. 8in. 10parts. '

6."A house measures within the walls, 52ft. 8in. in leagth,and
30ft. 6in. in breadth ; the length of the rafters is § the breadth -
of the byilding. - What will it cost, per square, to. roof the
house ? . JAns. £12, 12, 11, 3.

7. What is the tonage of a single decked vessel, whose length
is 60 fi. ; breadth, 20ft, and depth, 8ft. 1., JAns. 101

‘8. What is the tonage of a ship, 74ft. by the keel, and 26ft. 6in,
by.the beam ? B Ars. 273%8¢0ms.

* POSITION. .

- To discovér, by false or supposed numbers, the true one, is .
| the intention of Position. It is single snd double.

SINGLE POSITION. oL
By using one suppoged number, and working with it as th
true one, the real number is discovered, by the following. :

\




“Ruie. . o o
 As the total of the errors is to the given sum, so is the mp-

~ posed number to the true number.

N. B. Toprove the  work, add t.ogéther the several partsof

‘the result, and if it agrees with the given sum, it is right. .
L

ExaMrpLes, :
1. An apple woman being asked the mimber of apples in her

" "basket, rcplied, that if she had a8 many, half as many, and one

fourth as many more, she should have 88, How many apples

were there in her hasket ? ’ .

Suppose 40 4o 110 : 88 ¢ : 40
40

demany 40 ]
% as many 20 « —— 32
4 as many 10 11)0)352(0(32 16

. 38 dna.- 8

.1“1-6 | — * ;g i
’ 2 o 704
T E e
2. A sharper being asked the number of dollars in his trunk,
-replied, that if §, 3 and 3 of them were added together, they

would make 54. The number of dollars is required’ JAms. 73.
3. A gentleman bought a sleigh, harness. and span of horses

for £.120. For the horses he gave twice the price of the har- -

ness,and for the sleigh,twice the price of the herses and Barness,
How many pounds did he give for each ?
- Ans. for the horses, £.26, 13, 4 ; for the hamess, £.13, 6, 85
:for the sleigh; £.80. . . :
4. A money-lender loaned am ynknown sum of money, at:6
per cent. At the expiration of 10 years, he eeceived:for princi-
pal and interest, £:1200, Hew many pounds were loaued ?
SR [ © ns B£.750.
5. A boef seller was asked, whither he-was driving his 30 fat

oxen ; I have not 30, he replied, but if I had usmany morg,*}
- as'many mofe, and.§ more, L should  have 30, How many oxen

‘had he inhisdrove? - ]
. - . -—-—-“*-.—-& .
' POVUBLE POSITION = . o
1S tie using of twoguppesed numbers ; and if botlr preve
false, they, with their errora, must be managed according to
thege rulee: - T R . S
o . ‘Ruze 1. :
 Place each erraer against its respective pesition.
2. Multiply them cross-wise. R
3. If the crosses are alike ; that is, both greater, or bothiess
than-she given number, tdke their difference for a divisor, and
~Abe difforence of their-products for a dividend. But if they be
unlike,  you.amst ¢ake their sum for a\divisor, and the sum' of

e, 10,

\ . theip products for a divideiid, The quatient will b2 the answer.

© o

-t o
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" GEOMRTRICAL DEWINITiONS, 13

ExamrLES. :

.- 1 Th;:.m.pson.'asked _Gregu#y tue price of kis chaise. Grego-

ry answered, had it cost-me 3 times as much as 1t did, and 15
Aollars more, it would have cost me 300 dollars, . What did it
cost? : -

“dol. ’
Suppose 90 © Suppose 96
3 : 3
— ——, [
270 288
15 . 15
985 toolit. by 15. © 303 too much, by 3.
90 15 , .
. X N
9% 3
: 15 1440 270 _
.8 270 ;
Wum of errors 18 18)1710(95 Ans, . 95 "
- 162 o 3
.90 ¢ 285 :
. 90 15 -
300 proaf.

2. A silvérsmith hath two silver tankards, of unequal weight,
and but one lid to both, weighing 100z. Ifthelid be placed on

- the less tankard, it will double the weight of the greater. But
.if placed on Lhe greater tankard, it will be thrice as heavy as
" the less. Required the weight of: each. tankard.

Ans Tess tankard, 60z.; greater tankard, 8oz.
3. Three fishermen, in company, caught 196 liaddock. Fal-
ling into a contention; each seized as many as he could, A.
seized onw certain number ; B. on as many as A. and 16 more ;
and C. on the sixth part of both their numbers. On how ma-
ny did each seize ? Ans. A.76; B. 92; and C. 28."
4. Robert, stealing peaches, was apprehended by the owner’s
son, and to still him, delivered up £,"the son gave him back 20.
Meeting with John, he was robbed of half he had lefy, and John
“gave him back 8. William soon met him, .and forcibly tukes
away half of what he had, but returns one.  Arriving at a safe
‘place, hg counted his peaches, and found 26 only, How many did
he steal ? : Ans. 120,
: : e % —— )
GEOMETRICAL DEFINITIONS,
1. A point is that which has no parts, being of itself indivisi-
ble. As, A, .
2. A line has length ; but no briadth. As, S ..

~ .

L1
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3. The extremities of lines are points, . AS, mmmees .
4: A right line is the shortést, that can be drawn between any
-two points. As, Aw=—=B ' .
5. 17 it be not the shortest, then it is called a curved Ene.
As, A~B

6. Superficies, or surface, is length and breadth, without sny '

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 ncline to nei-
ther side, and making the angles equal : then the angles are cal-

led right angles ; and the. falling-line is-called the perpendicu- .

Jdar.  As, 4 .
9. An obtuse angle is grester than a right angle : An acute
angle is less, . .
10. If a right line be fastened at one end, aud the other end be

carried quite round, then the inclosed space is called a circle, .
and the curve line, described by the other end of the line is cal-

‘led the circumference, or periphery.

11. The place where the first .end is fixed is called tlie cen-
-re ; and the describing line, thie semi-diameter, or radius.

12. The diameter of a cirele is a right line'drawn through the
centre, and terminages on each side of the circle. And it di-

vides the circumference and circle into two equal parts called

the semicircles. :

-

13. The circumference of every circle, is supposed to be diyi- -
ded into 860 equal parts, called degrees; and each degree; in-«

to 60 equal parts, called minutes; and each minute, into 60

) .&qusl parts, called secunds, and these 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, Lsoseles: Having three sides
unequal, scalene. | e : “.
16. Any four sidéd figure is called a guadrilateral figure. .
17. Quadrilateral figures, having opposite sides parallel, are
~called parallelograms. C . ’
" 18. A parallelogram having its apposite sides equal, and all
its angles, riiht 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 opposize sides ard
‘equal and angles obtuse, or acute ° L ]
'22. ‘& quadrilateral figure, that ig not a parallelogram, is.called
4 trapezinm. . ' o :
.23. Figures, having more than four sides arid four angles, ave
called polygons ; and thei often take their name from the numiber
of avgles § “as pensagon, five angled ; ‘Ié:i’mﬁn, six angled ; ecpta-

o Jyoh, seven-angled ;. octogon, eight ang' X

N. B. Let the Instructor illmstrate each definition, by;enmj;let.
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GEOMETRICAL PROBLD\GS.- . .
ProBLEM L.
Torerect a perpendicular near the middle of o gwen line, as fram O

Set one foot of the », »
compasses in the giv-. | . O
enpoint, A, openthem 3 N
toanydistance at pleas- o Y 3
ure as to B, and with E . o
that extent "make the v e !

marks B and C. Set
oue foot of the com-
passes at B at anyex-

tent above half the dis- . .
tance from B to C, de-’ — —
scribe an arch above B A ‘C .

the line, and with the same extent, and one foot in C, descnbe ’
an arch crossing the former; “draw a line from the insersection -

of the arches to the given point A, which will be the perpen-'
dicular reqmred.
PaosLEM'2,
" T divide a line, az 4 B, into taro equal parte. -

Set one foot ofthe . . . o S
compasses in the. S.3¢
point A, & opening- +h
them beyondthe mid. o ¢ 5’ B
die of the line, de- - % .
scribe arches above ) S .
snd below the line ¢ - - N |
with the same extent, . o ’
set one- foot in:-the - .
peint B, and describé: %
two arches crossing .
the former : draw a o
line from the inter- - : PO I}
section of the arches:

e
4 Ay -

above -the line, to the intersection below the line, lnd thé Tings

AB, w»ll be divided Yato two equal parts.
PronLEM 3.
To ervect a perpendicular upon, she end qf a Euc

Set one foot ofthe compasses in

asa®. -

*the-given point B, open them to ".‘=-. s

any convenient distance, and de-.- ) ¢
stribe the'arch CDE; set one v R
foot in C, and with the same ex- D ek E
tent, cross the arch at D; with | ot
the same extent cross the arch &
afain from D to E; then thh" S
one foot of the compasses.in D §
and with any extent above the hg\} Aid A -
of D-E, describe an areh a, take ; G- 3»-
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124 .nrrmn'rm - -
the compasses from D, and kecping them at the same estent
with ore fuot'in E, intersect the-former arch a, from thence dragr
a line to the point B which will be the perpendicular reqmred.
PRroBLEM 4.

Froma Point assigned, lo let fuil a perpen&cular upon a grum lﬁlc.

With one foot of the . -
compassesin the point ’
a, extend the other so
as to reach beyond the
line AB, and describe ;
an arch to cut the line ) fl1% - ;
ABinCandD; set - I &
one foot of the com. . ' (,,0‘ .
passes in €, and with A - - B
any extent above half™ ™ C e, D
€ D, describe an arch """"'"-m-"”"
b, keepmg the com- .
passes at the same extent, set one foot in D, and intersect the
arch & ; through which intersection, and the point 4, draw @
E, which will be the reqmred perpendicular, .

ProBLEM &
T dmw a-line paraliel to a given line A B

Set one foot of E e - v F
the compasses in " DR Mt
any part of the ¥ e 8

 Iine, dsatc; ex- ° . . .
tend tke compas- ' : B } -
ses-at pleasure, 4 - . — B

unless a distance

be assigned, and describe an arch b; with the sarne extcnt.

- gome other part of the line A B, as at e, describe the arch a;
lay & ruler 1o the extremities of the arches, and draw t.he lim
E F, which will be parallel to the line A B,

- 'PROBLEM 6. -
To form a triangle - -mth three given lines, provided any two q/’ ﬂlem
be longer than the th:rd .

Let A, B, Cybe the . - A . .
three given lines; draw’ B — -
aline, AB,; it plensure, .C. - T
‘take the line C in the - e
oompasses, set one foot
in.-A, and with the oth-

. eF make a mark at B ;

. then take the given line
"By, in. the comphses,

) and‘ettmgeone foot in -
‘A, describe an areh at

- "G thentake the givén

. ling A, in your .com. -

pasies, setting one foot :
1n B, intersect the arch A




‘describe circles with the
S eatent 48 beforg j=
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C in'C; lastly, draw the Imes ACand B C, and the trung!e
w:ll be fonned. )
) Pnonr.xm 7.

To mlce ‘a‘square, having equal sidse, egual to any gzqm Img

‘Let A be the given line = :
dfaw aline A B, eqaal toD | — .
the given line, ffom B raise o 1. .G
a perpendicularto C,equal |\ .
to A B, with the same ex-- . . _
tent, set onéfootin € and'’ . . o ¥
describe the archat D ; al- . . o B
80 with the same extent; . . .
set one foot in A and inter- S ™
sect the arch at D ; lastly, . . &
draw the lines A D and D~ Vo :
C, and- the square will be : : :
completed. B

497 gy,
o,
-

£
']
s

A paralielogram, or long 93 are, may be constricted in like -

ifference between the- length and

PROBLEM: 8/
To deseribe a circle, which shall pass through’ any three given :
points, which are not in q straighe line,

Let A B C be the three a A .
gvurpomts through which ! ORI |

e circle is to pass. Join 3
the points A B and B C with- @ P
¥ight lines, and bisectthese.
lines ; the point D, where o —
the blsectmg lines.- cross o e .
each ether, will be_the. cen- 5 g y
tre of the circle required. i
Place one foot of the com- \,

passes in D, extending the C "~ o
’ ¢ Wlisageauness®

manner, by attending to the
breadth

" other to either of the given

ints; and the circle described by that radms will
tnﬁ)rough an the points. ’ i pm
ProBrEM 9.

To describe the C'arpemcr’anal

Take one fourth-of the
intended length of” the.
oval, in the compasses,
and describe a circle at
pleasure, and thro’ the
centre thereof, at 1,draw
aline as A B, On the two’

ints wheré the circam-
?eormoe of thiscirclecuts A
the line A B. as ceatres,

.

c
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= draw dcperpendnculutoAB,puan 2throu tbcmd!:h

middle circle From the points cand d, draw ce, chand d £ 4,
set one faot of the.compusses in d,.and emend the oﬂm- tog.ge«
scribe the arch 2 f; with the same extent, and one foot de-
scribe the arch 4 ¢; these arches, with the circular parts, wall N
the oval required.

ProBLEM 10. . L ]

T describe a rhombusm © '
Make the angle, ACB of any . L0
mgimtude, at pleasure ; then takiog
the length of one of these lines in the
compasses, set one foot in A, and de-
scribe an arch, as at I¥; then with the
same extent, and one foot in B, de.
scribe an arch mtehectmg the other ;
kistly, from the intersecting of the
ueh-drwthc lives' A B and D.B, A
he completed.

o it will
. o
; ProprLEM 1.
. Ty make s hexagon, or six- mkdﬁgmu
Draw a qircle at pleasure, e SR . ¥

:{ witheut altgring the ex. .
of thé compasses, mark:
out the /hexagon uired
round the circle ; for ¢ 3
midiameter of any circ s 5
ths side of tbepeategt bex- 3
i that can be made'with- 2
inthesunectrcle By this 3 .
oooE ers find aut. the ¢
\blgness of heads for their <
cagks ; that is, they takea 3
sixth par-‘. of lhe ciratimfers:
entg; " of the foside of the. -
8, to-deseribe tke Gircle -
the head

,:u‘»..'."m b
Bt : Proarel. 12.

- ’ mfmﬁ?ﬁ?&ﬁm z‘lﬂln asoag.amch tlmt'

i e mw‘#‘:ﬂ%ﬁm mh brass.&em::: ':r‘;l:r"hhe'

- .ends Cho, whick aspAlie-fines of l:*\n . 3 ,-
Pring angles, Atthehfthaﬁq{thel\né cho:




' degrees, or the other
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other side df the siale, -ire Hhes of equal purts fof layitg down
&haing and dinks, rods, &c. oF equal part y‘u :".‘
It ® required to make an angle that shall ebnt;ah;s 45 dogrees;

- Draw aline at plea- N
sure, as A B, then setc . iee,, c
ting one foot of the . e

compasses m the brass
centre at the begin-
ning of the line of
chords, see-that the
other fall just on 60

P

hrass centre: With -
that extent set one foot g S .
in'A, and describe the & - i
arch CD: ' Then take . D

from. your line of chords 45 degrees, and setting one foot in Dy

. make 3 mark -upon the arch at C, through which draw the line:
A E: So shall the angle A E B be 45 degrees.  If you would erect

3 perpendicular, by the line of chords, upon a given line, it is na
more than to make an angle that shall contain 90 degrees. -
* Fhe reason why you are to take 60 from the line of chords to
make your.drch 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. )
To make a regular Polygon or any figure-of 5,6, 7, 8, or more sidesy .-
.. by the line of chords. h . ’ "
Divide 360, the number of degrees contained in a circle, by the
number of sides you would bave your figure to contain ; the quo,
tient taken from the line of chords will be one side of such a figure
To make & pentagon, or. a figure of five sides; divide 360 by 5,
the quotient is %2, equal to.one side of a pentagon. i
Take 60 degrees from the ;
lrne of chords, and describe
a cirale; then take 72 from
the line of. chords, and be-
ginning at gny 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, be the number
of sides what they will,
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LAND MEASURE, OR SURVEYING. : -3

Note~12 inches make.one foot, 3 feet one yard, 53 yards, o
16F feet, one rod, 4 rods one chaifi of Gunter’s, eighty chdins
or 320 rods, one mile. .. .

There are but two material-things, towards the measuring of
a piece of land, to be done in the field ; the one is to me,uiig
the lines, the other is to take the quantity of the angle’ e:
line makes with the meridian; then drawing meridian lires
upon paper, which-represents the needle of the instrument, and
by the help of a protructor, which represents the instrument, ‘we
weadily lay down the lines and angles in.such proportions ag
they ave in the field. . . .. T

To measure the lines there are several sorts of chains, as Mr:
RBathbdrone’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. Qunéei’s, which is 4rods long, and
contains 100 links, each link being 7,82 inches long." Butthist
chain is too long to be used in uneven ground and thick woods.
When this-is the case you may measure with & chain two rods
in length, remembering when you put down the measure of thé’
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 set down 4 chains, 80 links ; which ‘will be the same’

as ifyou had measured by the 4 rod chain. N

To take the quanlity of an anyleeach line makerwith the meridian,
there are many instruments ; as the planetable, semicircle,-theo-
dolite, circumferentor or compass, &c. To desc:ibe these to.

you, with their several parts, is needless ¢ as one hour’s use

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 ,glenerally divided
into quadrants, of 90 degrees, proceeding both. ways from the
ndrth and south points: : : ‘
Let the line N. S. ' - A
represent & meridian' - T . .
or north and south . -
Lne, and you ate de-
sirous to know what.
int. A is from N.
late your compass
at’N, with the fow-

; see that the
gf“thq compass t:g
level, and tliat the
needle vibrates free--. : ) :
1y as.soon as the™ ———— : S
necdle is-settled, which is here represeted by the line’N, S,

‘ﬂ ’ - : e

¢
1"




SURVEYING. 129"
direct yéuf%ights to A, and see what degree is cut by the south
end of the needle, which let be 40 ; then is A, south 40 degreed
-east. - 7 N '

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 Bearings. | Ch. Lin.| .Bounds. | Upon whom
T oo bounded.
N. S. 40°E. 4, 60 A 19ck. .| Joséph Nye.

- It frequently happens, in sarveying, that you cannot sec 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 bath, you may, bylooky
ing through the sights both ways, move your compass until you,
Set_ it in a dircct Tine, and then take the bearing. "Or you may
irect your sights to some object which you 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 he distant as far"
.as the bound, and if you bappen to run omne rod B -
from the bounds, and the lie be 60 rods, you : i
must allow one degree ; for one ‘degree. will * -
gn'm a rodin about 60; and so in proportion
or 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,
suppose it be required to run a line from A to
B, .but being uncertain whereabogts B is; to C
find it, Irun N. 400 W, 60¥ods, to C; from
thence I observe B to bear from me N. 13° E, |
36 rods ; now to find the-true course from. A
1o B, Fput down the hearings and lengtli of
line from' A to C, and from C to B, thenl
draw the line.A B; then apply the protractor
to the point at A, and find the trué course to
be N. 200 W. and by takingtleline A B, ip
the.compasses, and applying it to the same.
scale the éther lines were taken from, 1 find
the length to-be 85 rods. So I find that B is
N. 20= W. 85 rods. :
A

The common method to survey a field, ig te go round it, and
find the -bearings of every cerner, and length of every line be-~
tween the corners, which are generally taken inrods and parts,
unless the field be large. . 1 3

‘-
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7o Plot afild from he following foldbosk '
Stations. | Bearings. | Rode. | Bounds. | On whom .

- Al N 140, E | 60 < B Sounded.
B. s 72 k| 5 c. . ,
C. ' |N.45.E| 30 D. . .
b. |s 100 E. oo
E. N.67°. W | 89 |0 st bounds. | o A
N .-
First draw a . H » - .4

line, as N S.to * N B . E

represent a me- v M :

ridian, or north : i

and south line. : 4

Ypon any con-
venient place on
the ‘l'me,p x?icieke s
k as at A;
pon which lay
the meridianline
ofthe protractor,
‘which should
graduated
with twice 90
degrees, or in A
the same man-
nerthat the com-
pass is gradua.
ted,) to the me-
ridian line on
the. paper, and 5
against 14° make : .
& mark, through R

AL LI I R PR R P FY T RE XY
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fTUrevEvasgeIN @O T Esar DY .

of equal partg, dn the scale, and set off from. A to B ; observs-
" ing 1o use the sante line you begin with thro’ the whole ploti
Tgrongh the mark of B, draw awnieridian parallel tothe other 3

turn your protractor the other way, because the line runs sonth, -

_ placing it on the meridian at B;and against 72°. make a merk,
f‘;;% groceed as before; setting off 50 rods from B to 6 ; dothe.

y thie other angles and lines, until you come round tothe-

_ ‘place where you begany .
y To ﬁﬁd:u;ha content of a Plot of lund. -

In casting up the content of a piéce of land measured by the 4 .

rog chain, multiply the ehains-and links by chains and links, as-
-, wholgnuibers; and from the productcutoff five figures to find the
* - atEés s then multiply the 5 figures, cut off, by 4; from that pro-
. Quct cut off five g, and the other will be roeds ; then'mul-
+" tiply by 40, cut off as before, and the remainder will be rods.

1f the iengths be in rods, multiply them together, and divide by .

-160; the product will be agres; and the remainder rods.

C % -
which draw & .line; then take 60 from which line yeou please,

LY
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1. To-measure a sguare having equal sides,
Rure., . e
*Multiply the side of the square into 4tself, and the p%‘oduq‘t
will be the area. ' :

-10,000

. Let A be a true square, each side mea.

" suring 10 chains ; multiply 10 chains, 00

links, by 10 chains, 00 links, thus,
10,00 L

.

10,00 S
—— =
1000000 - 8

the product is just 10 acres for the square,
A, .

.

2. To measare a Parallé?ogram,‘ or long square.
, ) Rurs. . -
."Multiply the length by the breadth,

. 20,50
* Let B represent a parallelogram,
" :whose length is 20 chains, 50 inks,
and breadth 10 chains, 00 links, p=d
20,50 B s
10,00 - =

Acres 20)5%?06 Area20 4.2 Reods.

Roods 2)00000 :
3. Toaneasure a Triangle.
’ RuLe. )

Multiply half the base by the whole perpendicular ; -or the

whole base by half the perpendicular ; or multiply the whole
and whole perpendicular together,.and take half that pro-
duct for the content. Either of these three wayg will.do.

The longest gide-of a (riangle is dsually called the-base, except
in a right angled triangle, where the longest of the two legs,
which inslutﬁ the right angle, is called the base. .

In the right-angled triangle, A B C, . Q
right dngled at B; the base A‘B 10 . )
chains; theperpendiculac B C 13chaing, - ]
70 Yinks. . ) /

<.

" Perpendicular 13 70
4 the base 500
. .'6)85000 .
) 85 4 Area6 4.3 R. 16
) - e rods, :
B 3)40000 " A
. . 40 .

< 16)00008

AURYRYING. ' 181 -
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The oblique-angled trian-

gle A B C, being given, let 3
fall a perpendicular from the : ey
angle at B on the base A C, . Y
. and the perpendicular is the H -
height of thetriangle. The :
base A C, being 30 rods, : p
and the perpendicular B D 4 H
17 rods. .
Half of the base 15 Or, whole tase 30 : N
Perpendicular 17 & Perpendic. 8,5 LA
105 S, 10 RS
d 15 T 240 ! f‘
Rode in an acre 160Y255(1 4.~ 2650 0
: © 160 Areal A.2 R. 15 rods. b
Rods ina rood . 4095(2 R. ' ks
K 80 L
15 rods. R
4. To measure o Trapezium. or figure of four unequal sidet, and wde ...
LT equac angles. g
A : A
’ \ ""a. ¢ *
S ) ‘o, :
"'
) 0,’, . -
'...." . ‘5
. RULE' : . ‘:::.j:c'-

Draw a diagonal line from one of the angles to 'the opposite:
i angle as A B, and then will the tvapezinmg;:e divided in?g twe - -
tgiang}es,‘ of which the diagonal is the common base : then let- :
sing fall perperidiculars from the other opposite angles, on the
diagonal, add those perpendiculars together, and multiply half . 3
that sum into the diagonal, or half of the diagonal into the sum ’
of the perpendiculars, and thit product will bé' the arca of the .-

_ Trapezium.—In the Trapezium A C B D, the diagonal A B i

*# chains, 58 links, the perpendicular D E, 1 chain, 55 links, and

4

N

7" the perpendicular C F, 2 chains, 25 links.

e . . N -
y L |
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1,55 Diagonal = 4 58
233 * the oum of theperp. = . 1.89
378 | g 4192
3578 ) ' . . " gt
1,89/ . 458

0)865 o2
) . 4

Area 0 A, 3 B. 22% rods.

—
3)56. 48 .
- 40
. - , 22)499 20
8. To measure an irregular figure. .
: RuLk.

Divide the figure into triaagiss, by drawing diagonals from
one angle to'anuther ; then mcasure all the tri- ngles, by cither
of the rules, already taught, and the sum of their several
areas will be the erea of the given fgure ) o

In the triangle A - ¥
P B, the buse F A ’
26,5 rods, and the per-
pendicular B g 12,5

¥
..
’

rods ; in the triangle i
FB E, the bas¢ BE 3
.28 rods, and the per- -
pendicular F d 13 r.ds- " .m--'::""'

in the triangle E 3 D).
the base B E 28 rods,
and the perpemdicular
D c16; in the triangle
D CB, the base D ¢
22 rods, and the per.

péndicular B & 12 rods. o ' cide,
See the work. : '
13,25=4 -A F. X " 14=1 BE,
12._5.=pcr a B, : : L=per F d..
6 625" . ' 42
-26 50 14
1325 . - - .
. 165,625 4re0 of A F B. " 182=sdrea of F BE,
4={DBE. - . . UN=IDeg.
" 16=per'D ¢, ' ’ 12‘:/:” B 5.
e 152s=rea of DGB.
24=rea of E B D, )

M-




‘ads Kaffaddvie, P
A F P==165.625 . w

FBE=182 The Sigute containg -~ -
E'B D=224 4A 1R 388 rede .
D C B=1332 <o
' 160)703,625(4
640
4063(1 .
40 d

P .

“The number of triangles, in say irregular figure, will be
jess, by two, and the diagonals less, by three, than the num-
Dber of the sides of the figure. - -
ﬂomeamnaw'datmdmpanc.. . 1

. 1Inthe anhexed
.circle ADBF G
-E, the arch line A
DBFGEiscal
Jed the periphery,
thelengtiof which .
is called the cire
cumference : Any o
lme a3 A B, pas-
thro’ the ten-s A
: tre ,cqts the cir- .
cle int6- two equal :
pam, éalle] semi~
¢irtlesy or half cir-
| Lclgs, snd such lines
§ are called drame- ' :
zers, of the circle. ’ “ .
| To find the cbns.. G
| . tent of the whole cu-de, you roust first know the length of the N
: diameter, or the circumferenée ; one of which bemgknown. tht |
other is easily found ; foras 7 :istv 22 : : so isthe d:ametet"
to the curcumference and as 22 : is L0 7 :-§o i8 the circum.
ference td'the dumeter. .
In this annexed fi gure, the diameter A Bis 2 &u\ms or 200
Yinks ; which, multi é:l:ed by 22, and the.product divided by 7,
. ‘gives 6 th. 28 lin an something more for the circumfere,
A £(-w to find the supe"ﬁcul content, multiply halfthe circumfes.
. ~ . - zenge by half the dismeter, the product will be the content ¢ hatf
o .~ the tircumference is 3ch. 14 lin.; half the diameter, 1 ch. 09
© . - Jbn i which, muhtiplied together, the product is 3,1400 squwe
B 8, OF 1 food, 10-rods, thescontent of the circle.
: - o find the content by the diameter onky.
A; 14 ‘iuo 11; y wois the square of thediameter : tothe ccntent. ‘
™ . The squire af the diameteris 400005 which multiplied by 11,

oakes 440000; which, divided by 14, gives 314 8, ‘
‘ Mmdﬂ. and somethn?gmore by 14, g} 2 ““‘m@ J

. . i
‘E P T P AT AL EA LA R A




eirclé ;" the product will'be the andwer, :
" “In tie foregbing.circle I wodld know the contént of that lit.
tle piece D C B; the arch D B is 78,5 )inks; thié half of 3t Ts
39,25 lin. ;- which, multiplied by the semidiameter, 1 ch. 00 lin.
gives 3925 square links, or 6,25 rods. . ' ’
To find the content of a segment of a circle, witheut knowing the die
_ . ) ameter. b=

Let E F G, in the foregoing figure he the segment of a circle,
the chord E,F is 1 th. 70 lin. or 170 {in.; the perpendicular G
H, 50links ;" now multiply £ of the one by the whole éf the other,.
“the product will be the content nearly ; the two-thirds.of 170is

" the nearest 113, which, multiplied by 50, produces 5650 squarer

links rods. -
o m“g . 7. To measure an Ellipvis or Qval. -
Rune.

Multiply thetwo diametersof the oval together ; then;mrultiplying-

the prodyct by ,
In the“:nnzxefd o- o
val, A BC D, the : e ,
-transwerse diameter S : . :
A C, is 34 feet, and-
the conjugate diam-
eter, B D, is 24;
o find the area..
: 34
- 2%
186: -
68
) 816
) ,7854'
3264
N 4080
. 6528
. 5712

854, this lastproduct will be the area of the oval:
. B4 . o

640,8854. . Area 610,8864 feet..
7% Pivt and find the mmr.oﬁf: ;; 2;0 ;,cf land from the minutge iy the
3 s 4 .

Stallone Boarings. | Rods. “Bounder— | On whom- bownded.,

© 3 . . )

B. IN. 21%, E].19,5 A stake, Likeiise, if there

- C. IN.43°.E] 24 | A rock. any thing .you
D.: [5. 25°. E] 19 | Stake & .stones|wish to remark, as}
E. IN. 489 E |12 25] White oak ttep’frivers, roads, buil-
F. 8. 25°: E| 18 | Apple tree. [dings, &c. you may
G.  |S. 41°.W] 54 |corner of a wall,

- A, |N. 23°.W.| 33.50eap of stones.

his eolumn.

4

% s o) OO i of 0 oL

' m.lt_i']‘;l'l.hal the eompass theréqt by the semidiameter of thg ,

t them down in' .




First plot the field, by the fon'ego;ng rules ; then divideitin- ~ ~
to triangles, and measure their bases and perpendiculars ; then -
work as follows, : .
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Trigngle A B G, Bate A G 54r., S .o
" Balf perp. Bk 15 -~ -
5 |
— 35 N 6L
¢t BEG.Baee, BG50 . " BCE. Baswe, BESSYS . 4
* Half perp. B i 575 - Haolfperp.Ch . 6 . !

. 250 ‘ " 220,50
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- find the conterit, that you used in plotting.

sunvmnw. N . 137

. CDE. BawiCD.94 « .- . EFG.BaeF G 18 - -
T Ha)fperp Em-8Y5 . . Eafperp Ec 587.
g .. 126
168 - L 1144
) _ 192, AR 90
Y . 105,66
‘ . 810, , -
287,50 . )
; ‘ ‘ '320,50° %
... 10566 ,
160)1633,66(10 4.0 R. 33 85rods Area.‘
160
33

Note ZYou must always use the same line on the scale, to
: TO LAY OUT LAND.
T lay out-any number-of acres in & square figure.
) Ruue.
" Annex to the number of acres given, 5 cyphers, which will
turn the acres into links, extract the square root from the pum-'

+ " ber thus increased, w hich wiil be the side of the proposed | square.

. It is required to lay out 100 acres in a square figure. 1 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 ok‘

one side.of the square.

To lay out any number of acres in ﬁarm of a Parailelogram, 'whereqf

. . one side is given. N y ot
RewE, - ‘ "

First turn the acres into links by annexmg five cyphers ; dl- :

-vide that number by the given side, the quouem will be the oth-
‘er side.

It is. requu-ed to lay out 100 acres in aparallelogfam. one side
of which shall be’ 20 chains ; to the 100 I annex five cyphers,
and it is 100,00000, which divided by 20 chains, or 2000*111\)::,
gives 50 chains for.thé other'side of the parallelogram'™ . ..

. l‘o lay out any ]wmber of acres in form qf‘ a triang-le upon a g!nen, :

. base.
- RuLs,
To dou] the‘mm of acres, annex five cvphem, and' &i-

1
Vs

. vide by yfie\Buge, Chl‘: uoi‘h.nt will be the lenglh of the perpen-

dxcula equlize
nf requi tb‘ 3 out-lOO aéves in form of 3 tﬂangle upnna.

- giveh-base, -w gth is'40 ¢éhains.

To double.the 100 acres, I annex five. cyphers. wlm:h\mka :
200,00000 ; which, divided by 40, gives 50 cliains for the helg‘ht
of the perpendicular. N ~

2 .




19d. ST T

n,ﬁudtblm#ﬁc aamm- of a cirels, Mﬂmﬂhﬂr-
of acres regiiredd. - -
ULE,

f'*l

As 1l : isto 14 : : sois the numberof:cres ngen t ta tho—
square of the diameter, of the cir¢le, required.

It is required to Juy out 100 acres in form of a circle; the
length of the diameter is required.

Add five cypbers to the 100, ana it Yaakes 100,00000 ; then. .-
as 11 : 14 : : 100,00000: 12727272; the root of which 38
_¢h. 67 or 68 lin, tv diameter of the circle required. ’

OF DIVIDING LANDS.: S ~
© To divide a triangle several ways..

Suppose A B C contain 60 acres, to be divided betweentwo
men, one to have 40 acres cut off towards A, and the ather 20-
acres towards C; and the B
line of division to proceed
fromthe angle B, First,
measure- the base A C,
viz.' 50 chains; then gay
by the Ruleof Thies, if - |
the whole content, 60, A&
glve 50chbins for its base,

Vbat will 49 acresgive ¢

e ply and divide, the quotient wilbe 33 ch, 33Kni; whick. .
u

n the basefrom A to D, and ammmnn.mﬁ. :
slnn d'mdc the trinngle as was required.

- To divide.a tnaqgrle-t:gﬁo any numbcr of uneguir! Ptrta, lvy hm;u-'

8 Jrom oy avsign¥d it
The tmm%le AB C contains ﬂ%  Strew; t’: be divided between

3 men; the first to have 15 acred, the second 20, and the third -
25 acres the lived of division tome&fmm B. First fea-
sube the base, whith is 56-chains ; theh as 60+ : 50 : : 14 : 1.

ch 50 lin. to be set off-from A to E, for-the ﬁrst man’s - base r'.
2860z 50.: ¢ 20 : 16 ch. 86 fin. which set off frian E to .-

. the . socond nan’s Base ; -then, cttseiently, tht-: third-

mm’: bisevmfmn-t‘{o&,must be"e oham-.wm-h dou o
* draw.a line fom the . S

oty assigned, Dtk the.
upposite angle B; and
frgm E.and-F draw - the




two parts; the one to

. 3R.20 rods; and | _ - X

ﬁwqmq’m in formof-a Tnangto,mdbja my
gtaen by olmrparallel t0.one of the sides
" The triangle A B
contains 60 acresthe bnse - 4
A C'is #0.chaifis, It'is re- -
qun-ed to gdvide it, bya
line garallel to B C. into

cnthm 40 acres, the oth-

Divxdd the base as be- A
fore taught,and at the-ling ) ’ ‘ D L
of division' fall in D; A . : :
B being 33 ebains, 33 Yinks, and D € 15 chains, 97 links. Mul.
tiply thewhole base 50 by A D 33 chains, 33 links, the product
is 1666,500Q s extract the square Toot, and it gives M)chnms, 8%
links ; set this off from Ato E. From E draw E F pura}lel to-
gc which divides the triangle as required.

0 cut qﬁ'ﬁmﬁc aguare anng:;odm Waﬁnﬂfapar.
allelogrami .
- RuLe. - .

Extract the square root of the number of rads contaiited inthe
square ; divide the number of rods, te be cut off by the root, the:
quotient will be the breadth of the alde to be tzken off. -

The square A B B . R ¢
C D contains $4 A. 7 .

&

itisrequiredtocut -
of 8 A.2 R. 3§ ‘ ' 3

rods, . .

The 84 A. 3. R.
20-rods reuced to- - . .
rods, gre 5380, the ~* - ). t : 3
squafe root of . , 1

whigh is 74,89 e< . “ .
qud to one side of . .
the square. “Theft h ) .. o
the § A. R R.-353 g i “_F_
rods, rediced to L . . s
rods, ure 1395 : N
which dwuledrabz, . .
74 69, give 18, . iasnnctaia ; . !
E‘Gds'“hmhﬁuﬁ An F. The mnpmxgp b

m A to E; a o 1) to F. " A A
E F D contain 8 A. 3 R. 3§y0ds..

T6 divide a circle according.ts any preporsien;- 3y a Bne comcentris:
with the firat~

“The areas of circles are in proportion to one wriother as thé:*
squares ‘of their sewridiameters -Werefore if you divide lbe

squaré of the'semidameter by the pmporuou given, and exteads®. -

the square root, you will have your desire.

- m"m : .
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-Let ACBD.bea
circle to be equally di.
vided between two
maen. The diameter
thereof is 2 ehilins.* -
The semidiameter, 1
ch.or 100 links. The
square thereof is
10000. Half thesquare 5

. i8 5000: ‘Che foot of
the half is 71’ links,-.
nearly; which take
from your scale, and
upon the.sang centre
describe the circle G
E HF, which will di.
vide the circle ABC .
Dintotwoequalparts. ‘ D

TO MEASURE DISTANCES GROMETRICALLY. - -/
If you were at A, and werede- - C ’

sirous of knowing the distance

from A to C; Dhut by reason of a

river or some other obstacle, you

| cnuld not measure it, you might

in the following manncr, obtain

the true distance. | .
Wiih 2 compass, or any other

instrument uscd in teking aigles,

plated at A, observe what point-

‘ C bears from you, which let be 8.

| 750 5. then turn your compass to-

i wards some other object, as B ;

note the bearing and distance,

| which let be $.30 rods. Then

| ‘remhove your compass to B, and

" note the bearing to C, which let

: be N. 670 E. . .

4 . Now to find_the distance, draw.aline:A H, represenung &

| south lihe, and from any scale of egual parts, lay thereon-30

L from A'to B : then lay your protractor on the point at A, and: .

3

8.

set off 73°, drawing a line-from A through that point ; thenlsy-
A . you# protracior on the point at B, and.set off 679, drawing an-i
2, other-Iine intersecting the forter ; the ‘meeting -of tHese twox -
e livigs in C completes; the triangle ; then taking the line :A'C ‘int
% : your compasses, and applying it.to thie saine line of equal paris,”

~

2 .1t ‘.V'ﬂ,!,a:ive;htlie dis(aéu:e required, 453.rods..., .’ b .
o * Nu#é=< r'hé groand between your two stations, as A and B,
£ bt L e AR

$J0. MEASURE HBIGILTS. GEOMETRICALLY
- R Ime W B reprifsent a treeor’bimdmg, ,;mg‘mg:ée,p‘{;;};f{;‘«_-,

.-

.

2

Y 1 :';“

A




. king aw angle of aititude, as a.qua-
" drant or the like ; observe that your

“move the index up and down, till
. ding, thro’ the sightsgat A ; see
* - Then measure the distance C B,

" between your-instrument and the
object, which let be 30 feet. .

-~ 77-. o )
SURVEYING. - . T 4%

larly on level ground. At any_convenie;lt.' distance, as at C -
: A

place your semicircle or suchother
instrument as you judge best for ta-

semidircle.be placed horizontally,
by making a plummet-line fixed to
the centre fall just upon 90%. Then

§0u espy the top of the tree or buil-

then what degree upon the limb is
cut, by the'index, as suppose 55°.

. 3 .
¢ 30 feet.

. . : : ' B
Praw aline C B at pleasure; at B erect a perpendicular.

From B set off 30 feet towards C, taken from any scale. Lay .

our protractor on the point at C, and against 55° make a mark,

- through which, and the point C, draw a line intersecting the

pe&pendicu\_ar 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
}y;our instrument ; to which add the height of your instrument-
rom the ground, and you will have the height of the ohject.
. -0 measure heights by a staff or rod. - ’

, 1. By the aid of a quadrant, acarpenter’s, or mason’s plumb,
;‘;rect perpendicularly a staff of a given length,.above thé sure

ce. . : .

2 Having erected your staft,in a fair day, measure the

’ length of its shadow, and alsothe 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 -
The length of the shadow-of the staft, 15ft. .
The lepgth-of the staff, 10 ft. ) -
_The lenigth.of the shadow of the object, 135f. - - |
By the Rule of Three, thus: As 15 : 10 : : 135 : 90 the
height of the object. o : .
N. B. In all.operations of this description, the person is sup- °

_ posed to stand on an horizontal plane ; otherise his work will*

be erroneous,” On -such a plane, the perpendicular height of

" any object, may be takem, in a clear day.
. To measure distances by the chain only ; or by a eord equally divided

L into feet and inches,
By eith-r of these instruments, may be measured the distanee
of ‘an object on the opposife side of a river, pond, lake; or,

the distance of any visible, inaccessible object, on the.eagti. -

-

o
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| The breadsk of a viver. pond, o lake, is réquired. ~ &

| PERATION, e e
Erect a staff, or any object, at the "\ Ar

s Waters edge, a3 B. Move directly -~
backwards, two or more rods to C,
80 that C and B may make 2 right
line with the object A, on the other
side of the river. On the brink of
the river lay off three, or more rods,
to E. Then complete yaur parallelo-
gram ; whether it be a square, or
rhombus, or rhomboides, is imma-
terial. Take your station at D, cauze J- A
an.object to be erected at the water’s s -
edge, as at F, in the direction of A, F
on the opposite side of the river,
Measure the distance, in rods, or
feet, or inches,-from E. to F. Meas-
ure also the distance from D to F,
and from D. to E. Note your meas-
urements on paper, or slate. The
distance from F to B is also known.E

"Thensay.asEF:ED:: FB:BA. |

-~

K
:
3
§
R
2

1

' Suppose the distance o ]
i . ch. L. ] -
EF 2 30 , '
ED. § 2 . N
E.B. 8 30 (+3

ch L. ’
As 2,30: 5,20.: 5 8,50 : 18 76 the breadth of*the river,
N. B. This measarement is founded on the geometricalthéerems.
| that, ift in two triangles, all the angles of ofic be each respr:cte
| ively equal to all the angles of the other ; then the legs opposite
1 _te the equal angles will be proportional. R
Tt is-plain, that the sum of all the angles, in the less triangle, -
| . D. B, F, is equal to the sum of all the angles iix the greater,"
} A, B, E. And-of course there must be a propertion 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-
perpendicular of the greater triangle,. which is the breadth of ;
the river. , This is done by the Rule of Three Direct.
" ‘The above principles account for the measurement of hejghts,
Wy.a staff and shadews. . v
c- Of the lirie of numbers on Gunter’s Scale. ‘
. . On. Gunter's scale there is a fine, .marked at the rifht hand,
nam: whith is.divided. The marks of the largs divisin being:
sumbered from left to right, the marks of the smaller division :
imaediately below the preceding, not numbered. = .
;.2 Yo prove the .line by compassep, observe that the distance -
D ﬁon Tt 2, isequalie the distance froim 3 to.44 and from 6.6
¢ o '
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- 401is dlstance ‘from 4 to 8 and from’ 41.0'8 ise
:m&vee el

to th ﬁ'om 3te 6.
. fnd a'mumber on.the line, as suppose 134,

Foi'the T Elm&red, account one on the line; and for 3, take-3 .

of't j‘l‘ur‘get!msihns ; 'and for 4, take 4 of the smaller dmsxom,
and ig'thé’point. ‘Yo find 750, fot 7, take 7 on the line ; for
50}¥%e Sof thpgret fivisions ; and that is the peint. To find
a' Riifiter;"a812 ; ‘for 10 take one as before,: andfor 2, take
2

is7ons, and that is the point. - .
. .. “3%8&' beation by Gunter’s ne. ‘
To xhﬁlgyl 2'by 7. set one oot of the compasses on 1, in the
ieft hand line; and extend the other to 3, towards the right hand,
" and with the same extent place one foot i1 7, and the other foot
will fall on 21 in the right hand line, which is the answer, *
Division by Gunter’s link.

To dmde 63 by 3. extend from 3 1o 1, towards the left hand,
and that extent will reach the same way from 63 to 21, the an-
*miver. v

‘Noté.—To mubtiply your fittst extend ydur compusaes fioni 1,
towards the hght band ; and-o divide you must’extendihem' to
the léfe-hand. -

* 2 Divide 350 by 25; extend from 25 to 1, towards the !eft
hand ; and that extent will reach the same way from 350 to 14,

the quotient. ,
‘Rule of Three Direct. !

"4. If 4 bushels of oats cost 9 shillings, What will-36 bushels
_cost i—Extend from 4 to 9, towards the right hand, and:that ex-
“tent will reach the same way from 36 to 81, the answer m shil- -
. lings.

g 1f 5 yards of ‘cloth cost 10s. 64. What will § vanls cost ?
Extend ffom 5 to YO, towards the right hand, and'that extent
the same ‘way will.regeh from 30 to 63, tlre answer.

-Tot Measure Boards.
T If a board be 9 inches wide, and 18 feet long. What is the
“content in Miperficial square feet i—Extend from-12,'(tke cen-
-tre of foot measure) to 9, towards the left hard, and that extgnf.
the same way will réach from 18to 134, the answer.
* To' Meuasure Timnber 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 right hand, and that ¢xtent twice the samie'way will .
reach from 9 to 25 feet, the content.

TO-MEASURE A SPHERE OR GLOBE.
A Sphere or Globe, isa round solid body, in the middle of
which i I:L a point, from whxch all hnes drawn from the sur&pe
are equ

" Rure.
ﬁ\e ctibe of the diameter 5236 and the product
will &the solid content. b '

— ">

= . .“.’
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