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THE AUTHOR’S PREFACE.

Tue public will, no doubt, be surprised to find there is another »*
tempt made to publish a book of ARITHMETIC, when there are suc|
numbers already extant on the same subject, and several of them th.:
have so lately inade their appearance in the world ; but I flatter mysei”
that the following reasons, which induced me to compile it, the meth«
and the conciseness of the Rules, which are laid down in so plain a: i
familiar a manner, will have some weight towards its having a favou:-
able reception.

Having some time ago drawn up a set of Rules and proper Question-
with their Answers annexed, for the use of iny own school. and divid::
them into several books, as well for more ease to myself as the readi. -
improvement of my scholars, I found them, by experience, of infini:-
use; for when a master takes upon him that laborious (though unn -
cessary ) method of writing out the Rules and Questious in the children’
books, he must either be toiling and slaving himself, after the fatigue ¢
the school is over, to get ready the books for the next day, or else mu.: .
lose that time which would be much better spent in instructing an
opening the iminds of his pupils. There was, however, «till an mco: -
venience which prevented them from giving e the satisfaction I at fir-:
expected ; that 1s, where there are several boys in a class. some one «:
other must wait till tho boy who first has the book finishes the writin -
of those rules or questions he wants, which detains the others fru.u
making that progress they otherwise might, had they a proper book «{
Rules and Examples for each boy; to remedy which I was prompte
to compile one, in order to have 1t printed, which might not only be o!
use in my own school, but in other schools, where the instructers wis!
their scholars to make a quick progress. It will also be of great us-
to such persons as have acquired some knowledge of numbers at schoo!
to make them the more perfect; likewise, to such as have complete -
themselves therein, it will prove, after an impartia perusal, on acceur.:
of its great variety and brevity, a most agreeablc and entertaining E. -
ercise Book. I shall not presume to say anything more m favour of thi.
work, but beg leave to refer the unprejudiced reader to the remark cf »
certain Author,* concerning compositions of this nature, His worc
are as follow :—

“ And now, after all, it is possible that some, who like best to trea?
the old beaten path, and to toil at their business when they may do i
with pleasure, may start an objection against the use of this well-ir:-
tended Assistant because the course of Arithmetic s always the same :
end therefore say that some boys, lazily inclined, when they see anothe:
st work upon the same question, will be apt to make his operation pas:.

* Dilworth.



6 PREFACE.

for their own.  But these little forgeries are soon detected by the dili-
uence of the Tutor; therefore, as ditferent questions to different boys
do not in the levst promote their iuprovement, so neither do the same
auestions iinpede it. Ncither is it in the power of any master, (in the
course of hia business,) how full of ¢pirits soever he may be, to [rame
new exwmples ot pleasure in any Rule; Lut the game question will fre-
qmently occur in thie same Rule, uctwithstanding his greatest care and-
yiill to the coutrary, i .

“Ji may also Le farther cljceted, that to teach by a printed book is
an argament of jgnerance ud incapacity, which is no less trifling than
the formter. e, indeed, (if such a cne there be;) who is afraid his
_cholars will hmprove too fast, will undoubtedly decry this method, but
that mastcc's ignorance cas nrever be hronght ju guestion who cah begin

ad end it readily s aud, most certainly, that scholiv’s non-improvement
can be as little qnestioned whe mukes a much greuter progress by this
than by the commen method.”

To enter into a long detail of every Rule would tive the reader, and

well the prefice to an unnsual lengih; I shall, therefore, only give a
generzl idea of the 1z-tlind of proceeding, ard leave the rest 1o speak
S itself, which, I Liope, the reader will find to answer the title, and the
recommendation tiven it. As to the llules, they follow in the same
icanner as the table of contents specifies, and in much the samie order
as they ave geierally tunght in schools. I have gone through the four
fandamental Rules i Iategers first, before those of several denomina-
iions, in order that, they being well understood, the latter will be péxr-
{rmed vith much more ease and dorpiateh, according to the rules showh,
than by the customary method of dotiing. In Multiplication I have
: hown both the beauty and use of that excellent Rule in resolving most
Questions that oceur in nerchundising, and have prefixed to Reduction
several Bills of Purcels, which are applicable *o real business. In work-
jag Interest by Deciniala Thave added tubles to the Rules, for the more
ly caleulatingy of Annuities, &c., and have not only shown the use,
"t the method of niwking them: likewisc a Table calculated for find-
iig the Lurerést of hloney for any numlier of days, at any rate per cent.,
I:y Multiplication ard A.diiion enly, which may also be applied to the
caleulation of Incomes, Salaries, or Weges, for any number of days ; and
I may venture to say, I have gone thvongh the whole with so much
plainness and perspiceity, that there is none better extant.

I have nothing Lavther to add but a retwn of my sincere thanks to all
these gentlemen, schoolmasiers, and others, whose kind approbation
nnd encourazement have now establiched the use of this book in almost
«very school of eminence thronghont the kingdom, but I think my grati-
r=de more especially due to those who have favoured me with their re-
sarks ; though I mnst still beg of every caudid and judicious reader,
hat it he should, by chance, find a transposition of a letter, or a false
tigure, to excuse it; for, notwithstanding there has been great care taken
ia correcting, yet errors of the press will inevitably creep in, and some
may also have slipped mv obzervation; in either of which cases the ade
monition of a gocd-naturcd reader wiil be very acceptable to his
Much ohliged aud most obedient humble sérvant,

F. WALKINGAME.
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ARITHMETICAL SIGNS OR CHARACTERS.

-+ is the sign of ApprTion; and is called plus, or more.
— is called minus, or less, and denotes SUBTRACTION.
X into, and denotes MULTIPLICATION.
- by, and denotes Divisiox.
= is the sign of EquariTy,
: : are the signs of PrororTiox.
vV is the Radical Sign, or sign of EvorLuTIiox.
o> denotes the difference Letween two quantities when it is
uncertain which is the greater.

ILLUSTRATIONS.

6-+3=9 signifies 6 plus 3 equal 9 : that is, 6 added to 3 equal 9.

7—4==3 signifies 7 minus 1 equal 3: that is, 4 taken from 7
leaves 3.

4X3=12 is read 4 info 3 cqual 12: that is, 4 multiplied by 3
equal 12.

12+4==3 is read 12 Ly 1 cqual 3. Dnut Division is more con-
veniently expressed in the form of a Fraction: thus,
12 =3, twelve divided by four cguel three.

As2:4::8:16; As2 areto 1, so arc 8 to 16,

V' 16=4; the Square Ruut of 16 equal 4.

8y/64=4; the Cube Nout of L1 equal 1.

A vinculum connects two or more terms which are to be con-
sidered as forming one term or quantiry. It is signified by a
line drawn over them; or by parenthescs including them.

A point is often used instead oi the cross to denote Aulti-
plication ; and in Algebraical Theorems, &c., the multiplica-
tion of the quantitics dencted by different letters is under-
stood by placing the leiters tegether without any sign between
them. Thus 2.5+47, denctes that 5 and 7 are to be added,
and the sum (12) to Le muliplied by 2. Also, (ab+c). (n—1)
denotes that @ aud & are to be multiplied, ¢ added to the pro-
duct, and the whole to be muliiplied by one less than the num-
ber or quantity represented by n.

The common sizes of Books are marked
Folio, of which 2 leaves make a sheet, flo.
Quarto,  ceeerreenns 4 e 4to.
Octavo, e B 8vo.
Duodecimo, .............. 12 i, 12mo.

Octodecimo, ... 18 (i, cerrereen 18mo,



THE

TUTOR’S ASSISTANT;

BEIN& A COMPENDIUM OF

PRACTICAL ARITHMETIC.

Integers, or Whole Numbers.

ArrraMEeTIC i the science of numbers ; or the art of numoer!.
cal computation. A whole number is a unit, or a collection «:
units.

Numbers are expressed by ten written characters called
figures, or digits : viz. 1, 2, 3, 4, 5, 6, 7, 8, 9, which a:-
significant figures, all declaring their own values by the names ;
and the cipher, or naught (0) an insignificant figure, indicatin;
no value when it stands alone.

NUMERATION AND NOTATION.

A figure standing alone, or the first on the right of others,
denotes only its simple value, as so many units, or ones; the
second is so many tens ; the third, so many hundreds, &c., in-
creasing continually towards the left in a tenfold proportion.

Numeration is the art of reading numbers expressed in fi;r-
ures ; and Notation, the art of expressing numbers by figu-es

THE TABLE.

-]

£

.2 .

E @)’

= 3 3

‘3 = g

A~ o

. = g

g . o o

- © =]

ﬁ_g A~ ~—

“_'[-1;-3 ] ] '-g o

T g T o2 3 g °
§ 5S2 5.8 £.2 5 .
» o - @ n
H EE5 552 5HZ2 3E3
M OpE SeS DEHEE DD
3;578,695;273,841

N VN p

Millions’ period.  Units’ period.

Tlds Table might be infinitely cxtended
A2



10 NEMERATION [ruTOoR's

Notr. 7o vead any Number. Divide it into periods of six figures
rach, beginning at ilie right hand: -and each period into semi-periods
with a different mark, for the sake of distinciion. The first on the
right hand is the Twits’ pericd, tho second the Millions' period, &c. Be-
ginning at the left, observe that the three figures of every complete semi-
period must be reckoned as so many Aundreds, tens, and uni{s; Join-
mg the word fhousands v hen you come to the middle of the period, and
the proper name of the period ot the end of it.

2, T express any given Number in Figures. Begin at the left, and
~write the figures which denote (as so many hundreds, tens, and wunits,)
the number in that semi-period; ~ud proceed thus with each successive
seimi-period, till the whole is cuiupleted; placing a separating comma
in the middle of euck parii-1. or iminediately afier the thousands, and a
semicolon between the periods. Buiohserve, that though every semi-
period but the first on the left must have its complete number of three fig-
ures, that may be incomplete, and consist of only one or two figures: also,
where significant figures are not required in any part of a number, no
temi-period must be omiited, but the places must be filled up with
ciphers. ) ) )

Exump! Write in figurcs, seventy thousand four hundred billions,
two hmndred and ten thousornd milt'ions, and ninety-six.

Fivet, write 70 (seventy) with a comma, these being thousands ; then
400 (four hundre:l) with a semicolon, denoting the end of the period;
next, write 210 (two hundred and ten) and, because they are thousands,
rut 8 comma after them, and then 000 (three ciphers, there being no
wiore millions) followed Ly a semicolon, to denote the completion of
the period ; again, yut ¢35 (three more ciphiuia, denoting the absence
o[ thousands) with a comma after them, snd then 096, (ninety-six,)
which will complete the number: thus, 70,400 ;210,000 ; 000,096, °

EXLRCISES IN NUMERATION AND NOTATION.

Read, or write in words the following numbers,

*(1) 3 (13) 721 | (25) 500050005

(2) 30 | (14) 906 (26) 1010100

(3) 23| (15) (27) 11110101

(4) 300 | (16) 9423 (28) 499994949

(5) 303 | (17) 291294 (29) 3584600987

(6) 330 | (18) 3703 (30) 584610070840
(7) 333 | (19) 703703 (21) 5846100708400
(8) 127 | (20) 311311 (32) 37613590200116
(9) 172 | (21) 113113 (33) 5008000400000
(10) 217 | (22) 131131131 | (31) 601008000180070
(11)"271 | (23) 708207780 | (35) 37000000000075048
(12) 712 | (21) 807078057

*l’fho' figures in parcntheses refer to the Editor’s Key to this
WOrK.



ABSISTANT.] NUMERATION. 11

Eapress in figures the following numbers.

(1) Nine; ninety; ninety-nhine; nine hundred ; nine hun-
dred and nine; nine hundred and ninety; nine hundred and
ninety-nine.

{2) One hundred and eight; one hundred and eighty;
eight hundred and one ; eight hundred and ten ; one hundred
nnd sixteen; one hundred and sixty-one; six hundred and
eleven.

(3) One hundred and twenty-thiree ; one handred and thirty-
two ; two hundred and thirteen ; two hundred and thirty-one -
three hundred and twelve ; three hundred and twenty-one.

(4) Two thousand five hundred and seventy-two.

{5) Seventy-two thousand five hundred and seventy-two.

(6) Five hundred and seventy-two thousand five hundred
and seventy-two.

(7) Ten thousand nine hundred and ten.

(8) Nine hundred and ten thousand nine hundred and ten.

(9) One hundred and nine thousand nine hundred and one.

(10) One hundred and ninety thousand and ninety-one.

(11) Nine hundred and one thousand and nineteen.

(12) One hundred and fourteen millions, one hundred and
forty-one thousand four hundred and eleven.

(13) Four hundred and six millions, six hundred and four

* thousand four hundred and sixty.

(14) Six hundred and forty millions, forty-six thousand and
sixty-four.

(15) Seven millions, seventy thousand seven hundred.

(16) Seven hundred millions, seven thousand and seventy.

(17) Ten millions, one thousand one hundred.

(18) One hundred and one millions, eleven thousand one
hundred and ten.

(19) Twelve billions, seventeen thousand and nine millions,
and eighty-nine.

(20) Seven thousand five hundred and four trillions, sixty
thousand millions, eight hundred thousand.

Roman Numerals.

I 1 Orne. Vi 6 Bix. XI 11 Eleven.
II 2 Two. VII 7 Scven. XII 12 Twelve.
IIT 3 Three. VIII 8 Eight. XIII 13 Thirteen.
IV 4 Four. IX 9 Niue. XIV 14 Fourteen.
vV 5 0 Ten. XV 15 Fifteen.

Five. X 1
3
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XVI1 16 Sixteen. cC 200 Two bundred.
XVII 17 Seventeen. CCC 300 Three hundred.
XVIII 18 Eighteen. CCCC 400 Four hundred.

XIX 19 Nineteen. D 500 Five hundred.

XX 20 Twenty. DC 600 Six hundred.

XXX 30 DCC 700 Seven hundred.

XL 40 DCCC 800 Eight hundred.

L 50 DCCCC 900 Nine hundred.

LX 60 Al 1000 Oane thousaud.
LXX 70 MDCCCXXX 1830 One thousand
LXXX 80 Eighty. ¢izhit hundred and
XC 90 Ninciy. thirty.

C 100 One hundred.

Note. A less mumerical letter standing before a greater, must be ta-
ken from it, as I before V or X, vul X before L or C, &c., thus, IV.
Four; IX. Nine; XL. Forty ; XC. Ninety, &e. And a less numerical
letter standing after a greater, is to be added to it, thus, VI. Six; XL
Eleven; LX. Sixty; CX. One Hundred and Ten.

All operations in Arithmetic are comprised under four
elementary or fundamental Rules: Viz., Addition, Subtraction,
Multiplication, and Division.

ADDITION

Teacucs to find the sum of several numbers.

RuLe. Place the numbers one under another, so that units may stacd
ander units, tens under tens, &c.; add the units, set down the units in
their sum, and carry the fens as so many omes to the next row; pro-
ceed thus to the last row, under which set down the whole amount.

Proor. Begin at the top and add the figures downwards: if the sum
is found the same as before, it is presumed to be right.

*1) 275 | (2) 1234 | (3) 75245 (4) 271048

110 7098 37502 325176
473 3314 91474 107584
. 354 6732 32145 625608
271 2546 7258 754087
352 6709 21476 | 279738

* Say 2 and 1 are 3, and 4 are 7, and 3 are 10, and 5 are 15, set down
5 and carry 1; 1 and 5 are 6, and 7 are 13, and 5 are 18, and 7 are 25
and one are 26, and 7 arc 33, set down 3 and carry 3; 3and 3 are 6, and'.
2 are 8, and 3 are 11, and 4 are 15, and 1 are 16, and 2 are 18, set down
18: so the sum is 1835. '

After practising a few cxemples, it will be better for the learner to
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() 590046 | (6) 370416 | () 781943

73921 2890 56320
400080 60872 1693748
4987 998 300486
19874 47523 920437500
201486 9836 78632109
9883 20627 9403175

(8) What is the sum of 43, 401, 9747, 3464, 2263, 314,
9741
(9) Add 246034, 298765, 47321, 58653, 64218, 5376,
0821, and 640 together.

(10) If A has £56. B £104. C £274. D £1390. E £7003.
F £1500. and G £998.; how much is the whole amount of
their money ?

(11) How many days are in the twelve calendar months?

(12) Add 87929, 135594, 7964, 3621, 271283, 8345, 35921,
2374,642?3,42354,3560,and 152165 together.

(13) Add 6228, 27305, 7836, 287, 7664, 100, 1423, 25258,
528, 3135, and 838.

(14) How many days are there in the first six months of
the year; how many in the last six; and how many in the
whole ?

(15) In the year 1832, how many days from the Epipbany
or Twelfth-day (Jan. 6th) to the last day of July !

(16) In the common year how many days from each Quar-
ter-day to the next? Thatis, from Lady-day to Midsummer-day,
from thence to Michaelmas-day, from thence to Christmas-
day, and from Christmas-day to the ensuing Lady-day?

(17) When will the lease of a farm expire, which was
grz;zllge)d ,i\n the yea(li 1799, for ninety-nine years?

person deceased left his widow i i

£2500. His eldest son inherited prope: e o

d property of the value of
£11340. To his two other sons he bequeathed a thousand
pounds each more than to his daughter; whose portion ex-
ceeded the property left to her mother by £500. A nephew
and a niece h_ad legacies of £525. each; a ;;ublic clrarit
£105.; and his four servants the same sum to be div-ideg

add the figures without naming them. Thus, # I
X 8, in addin;
umn of the above example, sa; 2, 3,7, 10, 15; set dovgvnﬂ;olf: elt'ryt b

1, &c.
This method will tend both to quickness and precision.
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amongst them. What was the aggregate amount of his pro-
erty ?
P (1};)) Tell the name and signification of the sign put between
the following numbers: and find what they are equal to, as
the sign requires.
17244649417454004-124-999.

(20) Required the sum of forty-nine thousand and sixteen;
four thousand eight hundred and forty ; eight millions, seven
hundred and seven thousand one hundred; nine hundred
and ninety-nine; and eleven thousand one hundred and ten.

(21) When will a person, born in 1819, attain the age of 45?

(22) Henry came of age 13 years before the birth of his
cousin James. How old will Henry be when James is of age?

(23) Homer, the celebrated Greek poet, is supposed to have
flourished 907 years previous to the commencement of the
Christian era. Admitting this to be fact, how many years was
it from Homer’s time to the close of the 18th century; and
how long to A. D. 1827?

SUBTRACTION

TracnEs to take a less number from a greater, to find the re-
mainder or Difference.

The number to be subtracted is the Subtrahend, and the
other is called the Minuend.

Rovre. Having placed the Subtrahend urder the Minuend, (in the same
order as in Addition,) begin at the units, and subtract each figure from
that above it, setting down the remainder underneath. But when the
lower figure is the greater, borrow ten; which add to the upper, and
then subtract: set down the remainder, and carry one to the next figure
of the Subtrahend for the ten that was borrowed,

Proor. Add the Difference to the Subtrakend, and their sum will be
the Minuend. :

(1) From 2714754 | (4) 271508300 | (7) 1000000000

Take 1542725 72841699 987654321
(2) 42087296 | (5) 375021599 | (8) 2746981340
34096187 278104609 1095681539

3) 45270509 | (6) 400087635 | (9) 666740825
32761684 0184267 109348172
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{10) From 123456789 subtract 98765432,

(11) From 31147680975 subtract 767380799.

{12) Subttact 641870035 from 1630054154.

(13) Required the difference between 240914 and R4C91.

{14) How much does twenty-five thousand and four ékeeed
sixteen thousand three hundred and ninety ?

(15) If eighty-four thousand and forty-cight be deducted
from half a millien, what will remain ?

(16) The annual income of Mr. Lemiington, seniot, is
twelve thousand five hundred and sixty pounds. Mr. Lemn-
mington, junior, has an income of seven thousand eight hun-
dred and eighteen pounds per annum. How much is the son’s
income less than his father’s?

{17) George the Fourth, at his accession to the throne, in
1820, was in the 58th year of his age. In what year was he
born, and how long had he reigned on the 29th of Jahuary,
1829, the anniversary of his accession? )

(18) The sum of two numbers is 36570, and one of them
is twenty thousand and twelve: what is the other?

(19) Thomas has 115 marbles in two bags. In the green
bag there are 68 : how many are there in the other?

(20) Two brothers who were sailors in Admiral Lord
Nelson’s fleet, were born, the elder in 1767, and the young-
er in 1775. What was the difference of their ages, and
how old was each when they fought in the battle of Trafalgar,
tn 18057

(21) Henry Jenkins died in 1670, at the age of 169. How
Tong prior to his death was the discovery of the continent of
America by Columbus, in 1498 7—Also, how many years have
elapsed from his birth to 18272

ExaMpLE. From 32906547 subtract 8210468.

82006547 Minuend. Say 8 from 7 I cannot; borrow 10, and 7 are

8210468 Subtrahend. 17, 8 froﬁ1 17,9 rema.}n; set down 9 ahd darry
5 o 1.—1 and 6 are 7, 7 from 4 I cannot; borrow
M Difference. 10, and 4 are 14, 7 from 14, 7 ; set down 7 and
32906547 Proof. carry 1.—1 and 4 are 5, 5 from 5, nothing ; ‘set
down (0) naught.—0 from 6, 6; set down 6.—1 from 0 I cannot; but
1 from 10, 9; set down 9 and carry 1. Trocced in like manner to the
end.

When the pupil is initiated in the practice by working an example or
two, he may simplify the work by omitting to express some of the par-
‘ticulars. Thus, in the preceding example, it will be sufficient merely
to say, 8 from 17, 9; set down 9 and carry 15 1 and 6 are 7,7 from 14
7 set down 7 and carry 1, &c.
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(22) Borrowed at various times, £644., £957., £90,
£1378., and £1293.; and paid again the different sums of
£763., £591., £1161., £1000., and £847.—What remains
unpaid ?

(23) Explain the name and signification of the sign used;
and work the two following examples.

10874 — 9999 51170 — 50049

(24) John is seventeen years younger than Thomas: how
old will Thomss be when John is of age; and how cld will
John be when Thomas is 507

MULTIPLICATION

TEAcHES to repeat a given number as many times as there
are units in another given number.

The number to be multiplied is called the Multiplicand ;
that by which we multiply is the AMultiplier; and the num-
ber produced by multiplying is the Product.

RurLe. When the multiplier is not more than 12, multiply the units’
figure of the multiplicand, set down the units of the product, reserving
the tens; multiply the next ficure, to the product of which carry the
tens rescrved : proceed thus till the whole 1s multiplied, and set down
the last product in full.*

MULTIPLICATION TABLE.
3 4 5 6 7 8 9 10 11 12

2

4 6 8 10 12 14 16 18 20 22 24
6 9 12 15 18 21 24 27 30 33 36
8 12 16 20 24 28 32 3 40 44 48
25 30 35 40 45 50 55 60
12 18 24 30 36 42 48 54 60 66 72
14 21 28 35 42 49 56 63 70 77 84
16 24 32 40 48 56 64 72 80 88 96
18 27 36 45 54 63 T2 8L 980 99 108
10 20 30 40 50 60 70 80 90 100 110 120
111 22 33 44 55 66 77 88 99 110 121 132
12| 24 36 48 60 72 84 96 108 120 132 144

DR IS0 WA =
b
(=3
—
4]
]
(=)

* ExawpLE. Multiply 713097 by 4.
Say 4 times 7 are 28, set down 8 and carry 2; 4 times
713097 9 are 35 and 2 are 38, set down 8 and carry 3; 4 times
_ 4 0 (naught) and 3 are 3, set doswn 3; 4 times 3 are 12,
9852383 sct down 2 and carry 1; 4 times 1 are 4 and 1 are 5, set
down 5; 4 times 7 are 23, set down 98.
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(1) Multiply 25104736 by 2. |(7) Multiply 3725104 by 8.
(2) Multiply 52471021 by 3. |(8) Muliiply 4215466 by 9.
(3) Multiply 7925137521 by 4. | (9) Multiply 2701057 by 10.*
(4) Multiply 27104107 by 5. {(10) Multiply 31040171 by 11.
(5) Multiply 23104759 by 6. | (11) Muliiply 73998063 by 12.
(6) Muliiply 7092516 by 7.

(12) Multiply 780149326 by 3, 4, 5, 6, 7, 8, 9, and 10.

(13) Multiply 123456789 by 4, 5, 6, 7, 8, and 9.

(14) Multiply 987654321 by 9, 10, 11, and 12.

When the multiplier is between 12 and 20, multiply by
the units’ figure in the multiplier, adding to each product the
last figare multiplied.t

(15) 5710592 13. | (18) 2057165%16. | (20) 9215324 X 18.
(16) 5107252X 14. | (19) 6251721 X 17. | (21) 2571341 X 19.
(17) 7653210 15.

When the multiplier consists of several figures, multiply
by each of them separately, observing to put the first figure
of every product under that figure you multiply by. Add
the several products together, and their sum will be the total
product.i

Proor. Make the former multiplicand the multiplier, and the multi-
plier the multiplicand ; and if the work is right, the products of both
operations will correspond. Otherwise. A preswmptive or probable
gmof (not a positive one) may be obtained thns: Add togeiher the

gures in eack factor, casting out or rejecting the nincs in the sums ns

you proceed ; set down the remainders on each side of a cross, multiply
them together, and set down the excess above the nines in their product

* To multiply by 10, annex a cipher to the multiplicand, for the pro-
duct. To multiply by 100, annex two ciphers, &c.

EzxaMrLEs.

1 Multiply 96048 by 15. .
Say 5 times 8 are 40, set down 0 and carry 4; 5 times
96048 4 are 20 aud 4 are 24, and 8 are 32, set down 2 and carry
15 3; 5 times 0 and 3 are 3, and 4 are 7, set down 7; 5 times
ErrreeT 6 are 30, set down 0 and carry 3; 5 times 9 are 45 and 3
_1&72_0 are 48, and 6 are 54, set down 4 and carry 5; 5 aud 9 are

14, set down 14.

t Multiply 76047 by 249.
760

47
_ Proof.
684423 Product by 9. 0
304188 do. by 40. 6X6
152094 do. by 200. 0

18935703 Total product.
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at the top of the cross. Then cast out the nines from the product, and
lace the ezcess below the cross. If these two correspond, the work
13 probably right: if not, it is certainly wrong.
(22) 271041071 X5147. (24) 170925164 X 7419,
(23) 62310017Xx1668. (25) 9500985742 X 61879.
(26) 1701495868567 X 4768756.

When ciphers are intermixed with the significant figures in
the multiplier, they may be omitted ; but great care must be
taken to place the first figure of the next product under the
figure you multiply by.*

Ciphers on the right of the multiplier or multipticand (if
omitted in the work) must be placed in the total product.t

(27) 571204x 27009, | (30) 1379500X 3400.
(28) 7561240325X57002. | (21) 7271000X 52600.
(29) 562710034%590030. | (32) 74837000 975000.

A number produced from multiplying two numbers to-
gether is called a compésite number ; and the two numbers
producing it are called the factors, or compGnent parts. When
the multiplier is a compdsite number, you may multiply by one
of the factors; and that product multiplied by the other will
give the total product.f

(33) 771039%35. (37) 7984956 X 144.
(34) 921563 X32. -
(35) 715241X56. (38) 8760472X999.§
(36) 679998 132. (39) 7039654 X 99999,

(40) A boy can point 16000 pins in an hour. How many

can five boys do in six days, supposing them to work 10 clear
hours in a day ?

ExaMpLEs.
* Multiply 31864 by 7008. { Multiply 63175 b;
31864 irs y 45
7003 Proof. 5%9=45
254912 6
223048 4X6 315873
223302912 6 2842875
t Multiply 63850 by 5200,
63850 § For an abridged method of
5200 Proof. multiplying by a series of nines,
12770 1 see the Key.
31925 4x7
332020000
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(41) If a person walls upon an average 7 miles a day, low
many miles will he travel in 42 vears, rechoniag 365 duys to
a year?

(42) Multiply the sum of 365, 9081, and 22048, by the
difference between 9081 and 22048.

(13) Required the continued preduct of 112, 45, 17, and 99.

Notz. Multiply all the numbers one into another.

DIVISION
Teascucs to find how often one number is contained in an-
other: or to divide a number into any equal parts required.

‘The number to be divided is called the Dividend ; that by
which we divide is the Divisor ; and 1) number obtained by
dividing is the Quotient ; which shows how many times the
divisor 1s contained in the dividend. When it is not contain-
ed an exact number of times, therc is a part of the dividend
left, which is called the Remainder.

Rure. VWhen the divisor is not more than 12, find how often
it is contained in the first figure (or two figures) of the divi-
dend ; set down the quotient underneath, and carry the over-
plus (if any) to the next in the dividend, as so many tens;
find how often the divisor is containcd therein, set it down,
and continue in the same manner to the end.

When tue divisor exceeds 1¢. find the number of times it
is contained in a sufficient part of the dividend, which may
be called a dividual; place the quotient figure on the right,
multiply the divisor by it, sultract the product from the di-
vidual, and to the remainder bring down the next figure of the
dividend, which will form a new dividual: proceed with this
as before, and so on, till all the figures are brought down.

Proor. Multiply the divisor and quotient together, adding
the remainder (if any) and the product will be the same as
the dividend.

(1) Divide 725167 by 2.* | (2) Divide 721672 by 3.

* ExanrLs.  Divide 7325105 by 4.

Divisor 4)7328105 Dividend. Soy the fours in 7, once and 3 overd;
jent 1332026—1 Rewn. the fours in 32, 8 times 4 are 32 an
Quotient 13 p e 1 over; the fouyrs in lf?' 3 times; thg
N j rice; the fours in 1, 0 an
7328105 Proof. fours in 8, twicc ; '

plhiadidaing 1 over; the fours in 10, twice 4 are 8,
and 2 over; the fours in 25, six fours are 24 and 1 over.
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(14) 7210473 <37
(15) 42749467  --347.
(16)734097143 --5743.1
(17) 1610478407 --54716.
(7) Divide 2547325 by (18) 4973401891 --510834.
(8) Divide 25047306 by 9. | (19) 51704567874-+4765043.
(9) Divide 70312645 by 10. | (20) 17453798946123741+
(10) Divide 12804763 by 11. 31479461.
(11) Divide 79043260 by 12. | (21)25173221  --27100.}
(12) Divide 37000421 by 3, | (22) 725347216 -=-572100.
5,7, and 9. (23) 752473729 <373000.
(13) Divide 111111111 by 6, | (24) 6325104997 215000,
9, 11, and 12.

When the divisor is a compésite number, you may divide the
dividend by one of the component parts, and that quotient by
the other ; which will give the quotient required. But the
true remainder must be found by the following .

RuLe. Multiply the second remainder by the first divisor:
to that product add the first remainder, which will give the
true ane.

(25) 3210473278 (27) 6251043+42.
(26) 721047325, (28) 5761034-=-54.

(3) Divide 7210416 by
(4) Divide 7203287 by
(5) Divide 5231037 by
(6) Divide 2532701 by

LI R

* ExaxrrLe. Divide 403535 by 29.
L. Dividend.
Divisor 29)40855(1408 Quotient.
29 29

118 12672
116 2816
255 23 Remainder.

232 40855 Proof.

23

t When the divisor is large, the quotient figures are most suaily
found by trials of the first figure (or two) in the leading figurcs < 1he
dividend.

t Ciphers at the right of the divisor may be cut off, and as muny
figures from the right of the dividend; but these must be annesed to
the remainder at last.

$ Exampre. Divide 314659 by 21,

21=7 X 3)314659

7)104386—1

=5X3-+1=186 rem.
14383—5 z + "

—_————
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A number may be divided by 10, 100, 1000, &c., by merely

cutting off one, two, three, &c., figures on the right: the other

figures are the quotient, those cut off are the remaindcr.

Thus 70393+-10=7639 ; 238457--10=23845 and 7 rcm.

And 4598653--1000=43598 and 653 rem.

(29) 65941089=-10. (31) 18043329--10000.

(30) 7208465100, (32) 7T406572-+1200.

(33) What is the dilference between the 12th part of
107724, and the 23d part of 3466107

(34) If a ship bound to Jamaicu set sail from Liverpool on
the 25th of January, 1328, and arrived at that island on the
§th of JMarch. what was the velocity of her sailing per day
and per hour ; the distance being 1553 miles?

NoTe. This is the direct distance. The circnitous courte of the ship
would be considerzblv more.

(35) The period of Jupiter’s revolution in his orbit round
the sun, which is the vear of that planet, is 4330 of our days.
How many oi ovr vears, reckoning 365 davs to the year, are
equal to five vears of Jupiter?

(36) T would plant 2072 elms in 14 10ws, the trecs in each
row 17 fect a=under: what length will the grove te?

(37) If a chest of oranges, 129 in numbcr, be distiibuted,
one moiety among 19 boys, the other among 17 girls: how
many will fall to the share i ecach?

(38) The circumference of the earth's orbit, or annual path
round the sun, is about 596410000 miles. Supposing the
vear to be exactly 365! days, or 8766 hours, how many miles
in an hour, and how many in a minute, are we carried by this
motion?

(39) Required the sum, the difierence, the product, and the
quoticent, of 3679 and 283 : and also the quotient of the pro-
duct divided by the sum.

(40) The sum of two nwubers is 4290 ; the less number
is 143 : what is their difTcrence, product, and quotient ; and the
quotient of the product divided by the difference ?

(41) The product of a certain number multiplied by 694,
when 320 are added, is equal to 50000C : what is that number ?

(42) Allowing the earth to revolve on its axis in exactly 24
hours, and the circumference at the equator to be 24861 miles ;
at what rate per hour and poer minute are the inhabitants of
that part carried round by the revolution? Also, at what rate
are the inhabitants of [.ondon carried round, the circumference

»

in that latitude L-ing 15480 miles !
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ARITHMETICAL AND COMMERCIAL TABLES.
STERLING MONEY.

4 farthings (grs.) make 1 penny, d.
12 pence . . . . . 1 shilling, s
5 shillings . . . . 1 crown, cr.
20 shillings, 1 pound, or sovereign, £.
1d. denotes a farthing, }d. a halfpenny, and jd. threg far-
things.

Qrs. 4 = 1 pemny.
48 = 12 = 1 shiiling.
240 = 60 = 5 = 1 crown,
960 = 240 = 20 = 4 = 1 pound.

OBSOLETE COINS,

A guinea (weight 5 duwis. 9% grs.) value 21s. A moidore, 27s. A
pistole, 17s. A mark, 13s. 4d. An angel, 10s. A noble, 6s. 84. A
tester, 6d. A groat, 4d.

Notes. Gold 1s considered the standard meatal; and there is no alter-
ation in the new ccin, either in fineness or weight, from that of former
coinages; 21 sovereigns being equal in weight to 20 guineas. 1869
sovereigns wcizh exactly 40 Ibs troy. A sovereign is therefore a little
more than 5 duts. 3% grs. (5 duts. 3274 grs.) and a hall sovereign rath-
er exceeds 2 dwts. 134 grs. (2 duts. 13:637 grs.) The new silver coin
is of the same fineness as that of former coinages; but 1 #. of silver is
now cuined into 66s. instead of 62s., as it was formerly, so that one
shilling now weighs 3 duwts. 15;%g7s., and other silver pieces in pro-
portion.

The mint value of gold is £3..17..10}. per ounce, and of silver 5s. 6d.

The standard for gold coin is 22 parts (commonly called carats) of
fine gold, and 2 parts (or carats) of copper, melted together. For gil-
ver coin, 11 oz. 2 dwts. of fine silver, alloyed with 18 duwts. of copper.

MONEY TABLE.

Farthings.| Farthings.| Fence. Pence. Penge. Shillings.

grs. d. lqrs. d. | d. s.| d. s.d.| d. s d.| s £. .
4arel | 32are 8 | 36are 3| 20 are 1 8|160arel3 4| 80are 4 0
6...141 34... 84} 48... 4| 30... 2 6|170...14 2] 90... 410
8...2 |36... 9| 60... 5| 40... 3 4[180...15 0{100... 5 0
10...24] 38... 94| 72... 6| 50... 4 2]190.,.1510|110... 510
12 ...3 | 40...10 | 84... 7| 60... 5 0[200...16 8{120... 6 O
14 ...3% 42...104| 96... 8| 70... 510|—————{130... 610
16...4 1 44...11 {108... 9} 80... 6 8| Shillings. |140... 7 0
18 ... 441 46...1141120...10] 90... 7 6| & £. 5{150... 710
20...5148...1s5 [132...11|100... 8 4| 20arel 0{160-... 8 0
P ~—|144...12{110... 9 2| 3n... 110{170... 810
24...6 ence. {156...13{120...10 0| 40... 2 0|180... 9 0

26...64 4. ¢ 168...14/130...1010) 50... 210|199... 910
28 ...7 | 12are 1 |180...15/140...11 &} 60... 2 0{200...10 0
30...73) 24... 2 [192...16{150...12 6| 70... % ]{210...1010
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Note. When the units’ figure is cut off from any number of shil-
lings, half the remaining figures will be the pounds. Thus, 236s.=
£12. 16s. because half of 25=12; and the one over prefixed to the 6,
gives 16s.

WEIGHTS AND MEASURES.
TROY WEIGHT.

24 grains (gr.) make 1 pennyweight, du.

20 pennyweights lounce . oz
12 ounces . . 1pound, . I,
Grains. 24 = 1 pennywecight,
480 = 20 = 1 onnce.

5760 = 240 = 12 = 1 pound.
Gold, silver, and gems. are weighed by this weight,

APOTHECARIES’ WEIGHT.

20 grains (gr.) make 1 scruple, o}
3 scruples. . . 1 dram, 3
8drams . . . 1lounce, . . %
12 ounces . . . 1 pound, L
Grains. 20 = 1 scruple.
60 = 3 = 1dram.

480 = 24 = 8 = 1 ounce.
5760 = 230 = 96 = 12 = 1 pound.
This is used only in the mixing of medicines.
These are the same grain, ounce, and pound, as those in Troy Weight.

AVOIRDUPOIS WEIGHT.

16 dramso(dr.) make . . . . 1lounce,. . oz
l6ounces . . . . . . . lpound,. . b
Mpounds . . . . . . . 1stone, . . st
28 pounds, or 2 stones . . . . 1 quarter, . g¢r.
4 quarters, or 8 st. or 1121. . 1 hundred, . cuw?.
20hundreds . . . . . . . lton, . . &
Drams. 16 = 1 ounce.
256 = 16 = 1 pound.
3584 = 224 = 14= 1stone.
7168 = 443 = 28 = 2= 1 quarter.

98672 = 1792 = 112 = 8= 4= lcwt
573440 = 35840 = 2240 = 160 = 80 = 20 = 1 ton.

By this weight neerly all the common necessaries of life are weigh-
ed. A truss of hay=>56 . end one of straw=236 . A lozd is 36
trusses. A peck loaf weighs 17 1. 6 oz. 1 dr. Inthe metropolis, 8 B,
are a stone of meat. A fother of lead is 194 cwt. In some districts,
goods of various descriptions (as checse, coal, &c., are sold by the long
cwt. or 120 b.
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WOOL.

When wool is purchased from the grower, the legal stone
of 141b. and the tod of 281b. are used. But in the deal-
ings be‘ween woolstaplers and manufacturers,

15 pounds are . . 1 stone.
2 stones, or 30i.. . 1 tod.
8 tods, or 210#. . . 1 pack or sack.

COMPARISON OF WEIGHTS.

A grain is the elementary or standard weight.
1 ounce avoirdupois is . . 437} grains.
1 ounce troy . . . . . 480
1pound trey . . . . . 5760
1 pound avoirdupeis . . 7000
175 pounds troy =144 pounds avoirdupois.
175 ounces troy==192 ounces avoirdupois.

We may, thercfore, reduce Ibs. Troy into Avoirdupois by multiplying
them by 144, and dividing by 175, &e.

LINEAL, OR LONG MEASURE.

2 inches (in.) make . . . . 1foot,. . . . ft
3 feet, or 36 inches . . . . 1lyard, . . . yd.
2 yards, or 6 feet . . . . 1 fathom, . . . fa.
5} yards, or 16} feet . . . 1 pola, rod, or perch, p.
4 poles, or 22 yards . . . 1land chain,* . ch.
40 poles, or 10 ch,, or220yds. 1 furlong, .. fur
8 furlongs, or 1760 yards . . 1 mile, . m.
3 miles o . . 1league, . . . L
Barley-corne.
3 = 1 inch.
36 = 12 = 1 foot.
108 = 36 = 3 = 1 yard
594 == 198 = lﬁg’,‘ = 5.5 == b pzﬂt‘.
923760 = 7090 = 660 = 220 = 40 =1 furlong.
190030 = 63360 = 5280 = 1760 = 320 =8 = 1 mile.

Nore. Itis commonly supposed that the Fnglish inch waa original-
ly taken from three grains of barley, sclected from the middle of the
ear and well dried.

A twelfth part of an iuch is called a Jne.

4 inches are a hand, used in measuring tho height of horses. 5 feet
are a pace. A cubit = 1} feet nearly.

. This measure determines the lensth of 1:e:. A linc has the dimoen
sion of length only, without Lreadth er thickuess.

.- s e . . . .
The chirby ennsiets of 1060 Jinks, each liuk Leing = 7-92 inches.
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CLOTH MEASURE.

21 inches (in) make. . I nail, . . =

4 nals, or 9 fiiches . . 1 quarter, . ¢r.
4 quarters . . . . . lyard, . . yd.
5 quarters . A | Ln«llsh ell, E. e.

A Flemish ell is 3 qrs. A French cll 6 qrs.
Used for all drapery goods.
SUPERTICIAL, OR SQUARE MEASURE.

144 square inches (sg. 72.) make 1 square foat, s7. f2.
9 square feet . - . 1 square yard, sg. yd.
301 sq. yards, or 272‘ sq feet 1 sq. rod, pole, or perch.-

Also, in the measure of land,

40 perches make . . . 1lrood, . . -7
4 roods; or 4840 ymds . . lacre, . . a
10,000 square links . . . 1 square chain, sq. c.
10 sq. chains, or 100, 000 lml\s 1acre, . . a.
640 acres . . . . . . 1 square mile, sg. m.
Inches. 144= 1 foot.
1296 = 9 = 1vurd.
3920{= 972}= 30{= 1 pole.
1568160 =10390 = 1210 = {0 =1 rood.

6272640 = 43560 = 1840 =160=4=1 acre.

. Roofing; flogring, &e., are commonly charged by the Square, contains
ing 100 square feet.

By this measure is expressed th: area of anv superficies, or sw:fuce.
A superficies has measurable length and Lreadth.

CUBIC, OR SOLID MEASUREL.

1728 cubic inches (in.) malke . 1 cubic foot,
27 cubicfeet . . . . . . 1 cubic yard.*
40 feet of round timber, or
50 feet of hewn timber }
42feet. . . . . . . . 1 ton of shipping:

A cord of wood is 4 feét broud, 4 feet deep, and 8 feet long, being
128 cubic feet.

A stack of wood is 3 feet broad, 3 fect deep, and 12 feet long, being
108 cubic feet, .

This detérmines the solid contents of bodies; A solid has three di+
tensions; length, breadth, aud thickness:

1 ton, or load.

¥ A sobid wevd of oatth i called o load
B
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IMPERIAL MEASURE.

This is the standard now established by Act of Parliament,
as a gensral measure of capacity for liquid and dry articles.
2 pints (pt.) mnke . . . 1 quart, ¢t
4quarts . . . . . . 1 gallon, gal
The imperial or standard gallon must contain 10 tbs. Avoir-
Aupois weight of pure water, at the temperature of 62° of
Fahrenheit’s thermowmeter. This quantity measures 2771*
~ubic inches; being about ane-fifth greater than the old wine
measure, one-thirty-.ccond yreater than the old dry measure,
and one-sixtietk less than the old ale measure.

IN DRY MEASURE,

2 gallons (gal.) make . . 1 peck, pk
4pecks . . . . . .1 bushel, b.
8 bushels. . . . . . 1 quarter, gr.

Corn to be stricken off the mensure with ¢ round stick, or roller.
Obsolete. A coom = 4 bushels; a chnldron =4 guarters; a wey =
5 quarters; a'ast =2 wevs,
Solid inches. 2774 = 1 gul'oo.
5544 = 2= | peck.
2218 = 8= 1= 1 bushel.
17744 =64 =32 =38 =1 quarter.

OF COALS,

3 hushels muke . . . . 1 sack.
12 sacks, or 36 bushels . 1 chaldron.
21 chaldrons . . . . . 1 score.

All the measures used for heaped goods are to be of cylin-
drical form; the diamecter being at least double the depth,
The height of the raised cone to be equal to three-fourths of
the depth of the measure.

The old dry gallon contained 2684 cubic inches.

Note. The bushel, for measuring heaped goods, must be 17-81
inches in diameter, und 8.904 inches decp; or if made 18 inches ir
Jiameter, the depth will be 8717 inches. The cone to be raised 66
inches in height.

In WINE AND SPIRIT MEASURE, the old gallon contained 231
cubic inches.

63 gallons were . . . . a hogshead, hhd.
2 hogsheads, or 126 gallous a pipe or buit.
4 hogsheads, or 252 gallons a tun.

* Morv accurately, 277274 cubic inches.
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Some other denominations have been long obsoleto; as, an anker (10
gallons;) a runlet (18 gallons;) a ticree (42 gallons ;) a puncheon (84
gallons.) But casks of most deseriptions ave geuerally charged accord-
g to the number of gallons coutained.

Solid inches. 34%}= 1 pint.
69:% = 2= 1 quart.
277 = 8= 4= | gallon.
17466¢ = 504= 252= 63 = I hogshead.
310337 =1008= 504 =126 =2=1 pipe.

69867 —12016=—1008=252—=1=—2=—1 tun.
In ALE, BEER, or PORTER MEASURE, the old gallon contain-

ed 282 cubic inches; and neasures of the following denomi
nations have been in use :—

A firkin, containing . . . 9 gallons.
A kilderkin . . . . . 18 gallons.
Abarrel . . . . . . 36 gallons.
A hogshead . . . . . 54 gallons.
Abuit . . . . . . . 108 gallons.
Cubic inches 34Z1= 1 pint.
69 %= 2= 1 quart.
277 = 8= 4= 1 gallon.
24951 = 72= 36= 9= 1 firkin.
4990 =144= 72= 18= 2=1 kilderkin.

9981 =288=144= 36= 4=2=1 barrel.
14971} =432=216= 54= 6=3=11=1 hogsh'd.
29913 =864=132=108=12=6==3 =2=1 bautt.
*RULES FOR CHANGING: OLD MEASURES TO IMPERIAL.
Are. Multiply by 60, and divide by 59; or add g part. (True
within 5§55 part of the whole.)
Or,multiply by 179, aud divide by 176. (T'rue, within ;5giggo part.)
Dry. Multiply by 32, and divide by 33; or deduct ;% part
(Error, less than o4 part.)
Wine. Multiply by 5, and divide by 6, or deduct § part. (Error,
less than 5 part.) .
Or, multiply by 624, and divide by 749. (Error, less than gg5igp0
part.) )
*RULES FOR CHANGING IMPERIAL TO OLD MEASURES.

Avre. - Multiply by 59, and divide by 60, or deduct 4 part.

Or, multiply by 176, and divide by 179.

Drr. Multiply by 33, and divide by 32, or add ;% part.—That
is, add one peck 1n every quarter, one quart in every bushel, or half
a pint in every peck. )

Wine. Multiply by 6, and divide by 5, or add } part.

Otherwise, multiply by 749, and divide by 624.

. Examples appl-ﬁng to these Rules will be found in the Miscells
neous Questions in the latter part of the book.
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TIME.

60 seconds (sec) make . . . . . 1 minute, . min
60minutess . . . . . . . . . Llhour, . . In
24hoars . . . . . . . . . . bday*. . d.
7days . . . . . . . . . . lweek,. . wh
5% weeks, 1 day, 6 hours, or
-365 days, 6 hours .o
365 days, 5 hours, 48 min., 511 seconds The Solar year.t
100 years . . . . . . . . , . 1 century.
Seconds. 60— 1 minute.
3600 = 60 = 1 hour.
86400 = 1410= 24 =1 day.

604800 = 10330 =168 =7 = 1 week. .
31557600 == 523560 = 5756 == 365 d. 6h. = 52 w. 1 d. 6h. = 1 Julian year.
31556931 = 525948 = 87635 = 365 d. 5 h. 48 m. 513" =1 Solar year.

~ The year is divided into 12 Calendar months; January, February,
March, April, May, June, July, August, September, October, November,
Detember.
The days are thirty in September, | And in each other thirty-one:
In April; June, mul in November; | But every leap-ycar we assign
Twenty-eight in February alone, To Febraary tweuty-uire.
The leap-years are those which can be exactly divided by
4; as, 1824, 1828, &c. Hence it appears that the year is
accounted 365 days, for three years together ; and 366 days in
the fourth : the average being 3651 days. (The Julian Year.)
Four wecks are frequently called a month ; but in this sense
it is better to avoid the term.

.1 Julian year, yr.

L N~
.

Notk. In all questions in this book, where the proposed or required
time cousists of years, monihs, weeks, &c., allow 4 weeks to a month,
and 13 months to a year.

GEOMETRY.
60 seconds () make . . 1 minute,
60 minutes . . . . . 1 degree,©
360 degrees . . . . . 1 circle.

Many highly important calculations in the mathematical
sciences are founded on this division of the circle.

la Astronomy, the great circle of the ecliptic (or of the zo-
dias) is divided mto-12 signs, each 30°.

* A day is the time in which the earth revolves once upon its axis:
by law and custom it is reckoned from midnight to midnight; but the
astronomical day begins at noon. -

¥ The Solar, or ttie year, is that portion of time in which the earth
wmakee one entirn revolutlon ronnd the snn.
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In Geography, a degree of latitude, or of longitude an the
equator, measures nearly 69 British miles. But a minute
of a degree.is called a geographical mile.

ARTICLLS SOLD DY TALE.

12 urticles of any kind, are 1 dozen. i 24 sheets of paper 1 quire.
12dozen . . . . . . 1gross. 20 quires . . . 1 ream.
12gross . + . . . . lgreutgross.| Treamns . . . 1 bundle.

20articles . . . . . 1 soorc.

DEFINITIONS.

1. A nuwmBER is called dbstract, when it is considered simply,
or without reference to any subject ; as seven, a thousand, &c.

2. When a number is applied to denote so many of a par-
ticular subject, it is a concréte number; as seven pounds, a
thousand yards, dec.

3. A dengminationisaname of any particular distinetive pazt
of money, weight, or measure; as penny, pound, yard, &c.

4. 'The association of a conerete number with its subject,
forms a guantity. ’

5. A simple quantity has only one denomination ; as seven
pounds.

6. A compound quantity consists of more denominations than
one; as seven pounds five shillings,

REDUCTION

Is the method of changing quaniities of one denomination
into another denomination, retaining the same value.

Rure.” Consider how many of the less rame make one of
the greater ; and multiply by ihat number to reduce the great-
er name to the less, or diwvide by it to reduce the less name to
the greater.

£. s d ExaMpLEs.
38 6}
20 Reduce £8..8..64. into farthings.

1§

‘;8, s The £8. being mirltiplied by 90, aud the 8s. add-
— ed, make 168s.; théscq)e’hig multiplied by 12, and
2022 d. the 6d. added, make’20924.; which being mult-

4 plied by 4 and the 2 farthings added, make jo the

8090 .qu-. Ans. whole 3090 ferthings.
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(1) In £12. how many shillings, peuce, and furthings ?
Ans. 240s. 2880d. 11520 grs.
(2) In 311520 farthings, how many pounds? Ans. £324..10.
(3) Change 21 guineas into farthings. Anrs. 21168 ¢rs.
(4) In £17..5..31. how many farthings 7 Ans. 16573 grs.
(5) In £25..14..1. how many pence? Ani. 61694,
(63 Reduce 17910 pence to crov. .s.  Ans. 299 crowns.
(7) In 15 crowns, how wmany shillings and sixpences?
Ans. 158, 180 siapences.
(8) Change 57 half-crowns into threcpences, peuce, and
farthings. Ans. 570 threepences, 1710d. C810 furthings.
(9) How many half-crowns, and how mnany sixpences, are
equivalentto £25..17..6.7 Ans. 207 halj-cr. 1035 sixpences.
(10) Convert £17..11..9. into threepences.
Ans. 1407 threep.
(11) Change £10..13..10L. into halfpence. Ans. 5133.
(12) In 52 crowns, as many half-crowns, shillines, and
pence, how many farthings? Ans. 21424 far.
(13) Convert 17380 farthings into £.  Azs. £18.2..1.
(14) In 21424 farthings, how many crowns, hall-crowns,
shillings, and pence, of each un cqual nunber?  Ars. 52.
(15) Reduce 60 guineas to shillings, crowns, and pounds.
Ans. 1260s. 252 crowns, £63.
{16) Reduce 76 moidores* into pounds. Ans. £102..12.
(17) How many shillings, half-crowns, and crowns, an
equal number of each, are there in £556.?
Ans. 1308 of cach, and 2s. over.
(18) In 1308 crowns, as many half-crowns, and as many
shillings, how many pounds? Ans. £555..18.
(19) Seven men brought £15..10. each into the ming, to be
exchanged for guineas; how many would they have?
Ans. 103 guineas and 7s. over.
(20) In 525 American dollars, at 5. 6d. each, how many
pounds sterling ? Ans. £118..2..6.

Cénverse to the preceding ExameLE.
In 8090 farthings, how many pounds ?

4)8090 grs. Dividing the farthings by 4, we obtain 20224d.
12)2_62—2 % d. dnd 2 over, which are farthings, becanse the re-
2[0)1—6|8- 64d mainiler is a part of. the dividend. Divide 2029

8. . by. 12, and we obtain 168s. and 6d. over: these
Ans. £8..8..63. shillings divided by 20, give £3. 8s., so that the
— answer is £8..8..64.

1;;:&27 shillings. The moidore is current in Portugal, but aot in Eng-.
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WEIGHTS AND MEASURES.
, TROY WEIGHT.
(21) In 27 aunces of gold, how many grains? das. 12960.
(22) Reduce 3. 10 vz. 7 dwt. 5 gr.w grains ! Ans. 22253.
(23) In 8 inguts of silver, each 1ngot weighing 7 5. 4 o2.

17 dwts. 15 gr. how many grains? AAns. 311304 gr.
(24) How many inguts weighing 716, 4 0z. 17 dwts. 15 gr.
each are there in 341301! grains? Ans. 8 ingots.

APOTHECARIES’ WEIGHT.
(25) In 2715, 73, 23. 1 5. 2 gr. how many grains?
o Ans. 159022 grains.
(26) In a compound of 95. 43. 1 3. how many pills of 5
grains each? Ans. 916 pills.
AVOIRDUPOIS WEIGHT.
(27) In 14769 ounces, how many cwt.?
Ans. Bewt. 0gr. 271b. 1 oz.
(28) In 34 tons, 17 cwt. 1 qr. 19 6. how many pounds ?
. Ans. 78111 0.
(29) In 9 cwt. 2 grs. 14 Ib. of indigo, how many half stones,
and how many pounds ? sns. 154 half stones, 1078 1b.
(30) How many stones and pounds are there in 27 hogs-
heads of tobacco, each weighing neat 82 cut.?
Ans. 1890 stones, 26460 1b.
(31) Bought 32 bags of hops, each bag 2 cuwt. 1 gr. 14 0.,
and another of 150 /4., how many cwt. are there in the whole ?
Ans. 77 cwt. 1 gr. 10 1.
(32) In27 cwt. of raisins, how many parcels of 18 /5. each?
Ans. 168.
CLOTH MEASURE.
33) In 27 yards, how many nails? Ans. 432.
(34) In 75 English ells, Low many yards?
K Ans. 93 yards, 3 grs.
(35) In 24 pieces, each containing 32 Flemish ells, how

many English ells? Ans. 460 English ells, 4 grs.
j(36) In 17 pieces of cloth, each 27 Flemish ells, how many
yards? Ans. 344 yards, 1 gr.

(37) In 9111 yards, how many English ells?  Anrs. 729.
(38) In 12 bales of cloth, each containing 25 pieces, of
15 English ells, how many yards? Ans. 5625.
_ LONG MEASURE.
(39) In 57} miles, how many furlongs and poles ?
© Ans 460 furlongs, 19400 poles.
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(40) In 7 mmiles, how many feet and inches?
Ans. 36960 feet, 443520 inches.
41) In 72 leagues, how many yards? Ans. 380160 yards.
24?) If the distauce froin Loudon to Bawtry be accounted
150 miles, what is the number of “leagues, and also the num-
ber of yurds, feet, aud inches? o
Ans. 50 learyrs, 261000 yards, 792000 £ ¢f, 9204000 inches.
(43) ow often will the wheel of a coach, thatis 17 feet in
cireumferaycen, turn in 100 wiles 7 Ans. 51053814 times round.
(44) How muny barley-corns will reach round the globe,
the circumference being 360 degrees, supposing that each
degree were 69 miles and a half? Anasx, 4755801600,
See Table of Geomeiry, page 28.
LAND MEASURE.
(45) In 27 a. 3 r. 19 p. how muuy perches? Ans. 4459.
(46) A person laving a picce of ground, containing 37
acres, 1 perch, inteuds to disposce of 15 acres: how many
pevehies will he have 1oft? Ans. 3521 perches.
(47) There are 4 ficlds to be divided into shares of 75
perches cach; the first tield contains 5 acres; the second 4
acres, 2 perches; the third 7 acres, 3 roods; and the fourth
2 acres, 1 rood : how many shares will there be?
Aus. 40 shares, 42 perches rem.
(48) In a ficll of 9 ucres and a bhalf, how many gardens
may be made, each containing 509 square yards?
' Auns. 01, and 480 yards rem.
IMPERIAL, NEASURE.
(49) In 10080 pints of port wine, how many tuns?
Ans. 5 tuns.,
(50) In 35 pipes of Madeira, hiow many gallons and piats?
sins. 4110 gals. 35280 pints.
(51) A gentleman ordered his butler to bottle off 2 of a
pipe of I'rench wine into quarts, and the rest into pints,
How many dozen of each had he?  Ans. 28 dozen of each.
(52) In 46 barrels of beer, how many pints?  Ans. 13248.
(53) In 10 bairels of ale, how many gallons and quarts?
Ans. 360 gals. 1440 g¢ts.
(54) Tn 12480 pints of porter, how many kilderkins ?
Ans. 86 kil 1 fir. 3 gals.
(55) In 108 barrels of «le, how many hogsheads? Ans. 72.
, (56) In 120 quarters of corn, how many bushels, pecks, gal-
jons, avd quaris 7 4as. 960 bu. 3840 pks. 7680 gal. 30720 ges.



ABSISTANT.] COMPOUND ADDITION. 8%

(57) How many bushels are there in 970 pints ?
Ans. 15 bu. 1 gal. 2 pts.
(58) In 1 score, 16 chaldrons of coals, how many sacks
and bushels ? Ans. 441 sacks, 1332 bushels.

TIME.

(59) In 72015 hours, how many weeks?
Ans. 128 weeks, 4 days, 15 hours.
(60) How many days were there from the birth of Christ,
to Christmas, 1794, estimating 3651 duvs to the year?
A, 655258L days.
(61) Stowe writes, that London. was built 1108 years be-
fore our Saviour's birth. Find the nuinber of hours to Christ-
mas, 1794, Ans. 25158932 hours.
(62) From July 18th, 1799, to April 18th, 1826, how many
days ? Ans. 97701 days, reckoning 3651 days to a year.

(63) In a lunar month, containing 29 days, 12 hours, 44
minutes, 2 seconds and eight-tenths, how many tenth parts of
seconds" Ans. 25514428

(64) How many seconds are there in 18 centuries, estima-
ting the solar year at 365 days, 5 hours, 48 minutes, 51}
seconds ? Ans. 56802476700 seconds,

COMPOUND ADDITION
TEacHEs to find the sum of Compound Quantities.

Rure. Add the numbers of the least denomination; divide the sum
by as many as make one of the next greater; set down the remainder
(if any) and carry the quotient to those of the next greater: proceed
thus to the greatest denomination, which add as in Simple Addition.

Proor. As in simple Addition.

ExAMPLE. Ray 1, 2, 5, 7 farthings are 1 penny 3 fare
£ s d things ; setdown % and carry "d.—1, 10, 11,
15.. 7.. 4% 16, 20, 30, 107. are 3s. 4d.; sct down 44, and

7..15..10% carry 3x.—3, 12, 20, 27, 37, 47, 57s. are £2.
11..19.. 5 17s.; set down 17s. and cairy £2. Therest

6..10..11% as in Simple Addition.

4..0.. 93 In Addition of Monev, the rednetion of one

T45..17.. 43 denomination to the next greateris generally

done withant the trouble of dividing, by the
knowledge previously acquired of the Money
Tables.

B2
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MONEY. -
| 4 7y - 10
.‘ﬁ s(l) d. £. (s) d. £. _s(. ) d. . £. (a.) d.
213 .5} 75 3 0 21 14 7} 261 17 1}
7 9 43 54 17 1 7516 0 379 13 5
515 41 91 15 11} 79 2 4} 257 16 73
917 62} 35 16 1% 57 16 5% 184 13 5
716 3 29 19 11} 26 13 82 725 2 31
514 72 91 17 3% 51 2 7 359 6 5
) (5) (8) (11)
£ s 4 £ s. d. £ s d . s d.
27 7 0 257 1 51|73 2 13 31 1 13}
31 14 10} 73 3 72 (2512 7 7513 1
57 19 21 595 5 3 96 13 5% 39 19 7}
91 16 O 159 14 73 | 76 17 3} 97 17 331
75 18 73 207 5 4 97 14 1} 36 13 5.
97 13 5 798 16 71 | 54711 7% 24 16 31
(3) (6) (9 (12)
£ s d £ s 4 £ s d £ s 4
3517 O 525 2 4% | 127 4 T3 | 27 13 5%
59 14 101 17 35 525 310 16 12 10}
97 13 101 250 4 71271 0 0O 913 0}
37 16 i 975 3 51 | 524+ 9 1 ¥5 2104
97 156 7 254 5 7 379 4 0113719 O
59 16 I 379 4 5% | 215 5112 | 56 19 12
WEIGHTS AND MEASURES.
TROY WEIGHT, APOTHECARILS’ WEIGHT.
(13) (14) (15) (16)
oz. dict. gr. | Ib. oz. duwt. ar. b 3. 3. D. 3. 3. B gr.
511 4 |5 215 22 1710 7 1 2 1 012
71921 | 311 17 14 9 5 2 2 1-7 117
31514 (3 71519 2711 1 2|10 2 0 14
719229 11321 9 561 5 7 115
91815 (3 9 723 3710 5 27 9.5 213
8 13 12 | 5 215 17 49 0 7 0 1 4 118
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AVOIRDUPOIS WEIGHT.

35

17 B. oz. dr. (18)  ex! grs. B (19) t. cvt. grs. Ib.
152 15 15 25 117 717 212
27214 10 TS0 20 5 6 314
303 15 11 54 1 16 2 4 117
255 10 4 21 116 3153 219
173 6 2 i7 019 T 9 320
G35 13 13 S22 14 8 5 1 24

—_—
LON MEASURTD,

(20)  wis. /0 e [(Q1)lea. m. furope. (22)  m. Sfur.yda
2251 9 T2 119 s 6 38
171 0 3 27 1 722 14 7 214
52 2 6 35 ¢ 5 31 3 4 160
397 010 79 0 6 12 45 3 202
154 2 7 51 1 617 ! 17 1 1@
137 1 4 720 521 204176

CLOTH JMEASURE, I LAXND MEASURE.
(23) 1) (23) (26)

yds. qrs. m. | E.c. qrs. n. | a. P a. - 7

136 3 3| 272 2 1 | 726 1 31 1232 1 14

70 2 21152 1 2 219 2 17 527 0 1@

9 3 0] 70 0 1 ' 1135 3 14| 131 2 1o

175 1 30156 2 0 | &79 1 211219 1 13

26 0 1 79 3 1 | 455 02 14 2202 8

279 2 1 154 3 1 | ToT 0 0 236 0 0
IMPERIAL MEASURT,
WINE. ALE AND BLER
@7 (28) (29) 30
hhds.pals.gts. tohhd.gal qls. bor. fir gal L. e lore.

31 57 1 1y 3272 o2 7 76 sl 2

97 18 2| 19 2 56 3 }" 17 3 5 57 3 3

7613 1170392 | 9 2 6 97 27 3

5546 2 | 752161 || 7 1 8 22 T ©

8738 3|5t1192 | 96 3 7 32 92 3

55 17 1|97 35t3 1 75 0 5 ff___.‘ij
— —_——— e — 1 T AT S
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DRY. TIMBE.
(31) (32) - . {(33) (3¢)
qre. b p. | b p ogal gts.)| w. d. k. w. d A m
300 2 1|16 2 1 271 311 |57 21542 41
167 0 1]21 0 } 3,51 2 9|95 3212751
369 7 0| 7 3 0 0.7 021 |7 015 37 28
50 3 215 1 1 2095 321153 221 4227
74 6 3| 3 2 0 179 115/ 98 2 18 47 38
|

(35) A, B, C, and D, were partners in the purchase of a
suantity of goods : A laid out £7. half-a-guinea, and a crawn ;
B, 49s. C, 54s. 6d. aud D, 87d. What was the purchase?

) . Ans. £13..6..3.

(36) A man lent liis friend at different times these several
swns, viz, £63.—£25.15.-~£32..7.—~£15..14..10. and four
score and nineteen pounds, half-a-guinea, and a shilling.
How much was the whole loan? Ans. £236..8..4.

(37) Bought goods, for which I paid £54..17; for packing
13s. 8d.; carriage .£1..5..4 ; and expenses over making the bar-
gain 14~ 3d. YWhat waus the whole cost?  Ans. £57..10..3.

(38) A nobleman, previous to quitting town, wished to dis-
~harge his tradesmen’s hills. On inquiry he found that he
awed 82 guineas for rent ;—1to his wine-merchant, £72..5 ;—
iv his confectioner, £1..13..4 ;—to his draper, £47..13..2 ;—
w0 his tajlor, .£1§0..15..6 ;—to his coach-maker, £157..8 s—to
histallow-chandler, £8..17..9 ;—to his corn-factor, £170..6..8;
—to his brewer, £52..17..0 ;—1o0 his butcher, £122..11..5 ;—
o his baker, £37.9.5;—and to his servants for wages,
£53..18.  What money must he draw from his banker, in-
cluding £100. that he wished to take with him ?

Ans. £1032..17..3.

(39) A father was 24 years of age (allawing 13 months tq
a year. and 28 days to a month) at the birth of his first child ;
:etween the eldest and next born was 1 year, 11 months, and
14 days ; between the second and third were 2 years, 1 month,
nud 15 days ; between the third and fourth, 2 years, 10 months,
and 25 days. When the fourth was 27 years, 9 months, and
19 days old, what age was the father?

Ans. 58 years, 7 months, 10 days.

(10) A clerk having been out collecting debts, presented
AN account that A paid him £7.5.2 —B £15..18..6} ;—
© £150.13.24;—D £17..6..8 ;—E 5 guineas, 2 crown pieces,
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4 half-crowns and 4s. 2d. ;—F paid him only twenty groats ;—
G £76..15..9} ;—and H £121..12..4. How much was the
whole amount ? Ans. £396.7.64.
(41) A nobleman had a service of plate, which consisted of
twenty dishes, weighing 203 oz. 8 dwts.; 36 plates, 408 os.
9 dwts.; 5 dozen spoons, 112 oz. 8 duwts.; 6 salts, and 6
pepper-boxes, 71 oz. 7 dwts. ; knives and forks 73 0z. 5 duwts. ;
two large cups, a tankard, and a mug, 121 oz. 4 dwts.; a tea-
urn and lamp, 131 oz. 7 dwts.; with sundry other small ar-
ticles, weighing 105 0s. 5 dwts. The weight of the whole
is required. Ans. 102 1b. 2 0z. 13 dwts.
(42) A hop -merchant buys 5 bags of hops, of which the
first weighed 2 cwt. 3 ¢rs. 13 b ; the second, 2 cut. 2 g¢rs.
1] 1b.; the third, 2 cut. 3 grs. 5 lb ; the founh 2 ewt. 3 grs.
12 1b.; the fifth, 2 cwt. 3 ¢rs. 15 lb. He purchased also
two pockets, each pocket weighing 84 1. 1 desire to know
the weight of the whole. Ans. 15 cwt. 2 grs.

COMPOUND SUBTRACTION

TeacHEs to find the difference of Compound Quantities.

Rure. Subtract as inintegers: but borrow (when there is occasion)
as many as are equal to one of the mext greater devomination: obsery-
ing to carry one to the next for that which was borrowed.*

Proor. As in Simple Subtraction.
MONFEY.
1) £ s d](@Q £ s (3) £ s d
From715 2 71 316 3 5§ 87 210
Take 476 3 81 218 2 12 79 3 74

® ExamprLg. Subtract £54..17..93. from £39..12..74.

£ 1 d Because 3 farthings canuot be taken from 2, say 3
89..12..74 from 4, 1, and 2 are 3; eet down 3 and carry 1,—~1 and
54..17..93 9 are 10, 10 from 12, 2, and 7 are 9; set down 9 and

34.11.93

1.—1 and 17 are 18, 18 from 20, 2, and 12 are
14: set down 14 and carry 1 to the pounds.
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4 I 10 (13)
£, o.) d. £. ) d. ( ) d. d.
315 13| 321 17 13 5‘77 3 50 10 7 6
114 7 257 14 7 139. 5 7' 919 7
6)) (3) (11) (14)
£ s d d. L. ds £. d.
25 2 55| 59 15 31 | 50015 0 | 500 0 O
17 9 8| 36 17 2 | 296 15 10 | 499 19 11}
(6) (©))] (12) (15)
£. s i £, s d. £ s d. d.,
37 3 4] 71 2 4 68 13 9 779 1? 0
26 6 23'- 119 13 73 44 19 10-2'- 689 13 6
(16) £, s d. (17) £ s 4
Borrowed 350 0 O Lent 577 10 0
Paid at 26 5 0 Received 95 10 0
. 73 10 6 80 0 O
different 1 at several{ .
times 1 9 8 time 159
66 14 9 eS L 2317 4}
Paid in all

Remains to pay

WEIGHTS AND MEASURES.

TROY WEIGHT.

APOTHECARIES’ WEIGHT.

(18) (19) (20) (21)
b, oz.dwt. gr.| Ib. oz. dwt. gr- I, 3. 3, D.|B. 5. 3. D. ar
52 1 7 2,17 2 2 75 2 1 0l9 7 2 i13
39 015 7|5 7 1 5|2 5 2 1/5 7 3 1 18
AVOIRDUPOIS WEIGHT,
T (29) B. oz dr. (23) cwt. gr. . (24) L. cwt. grs. 1.
3510 5 35 121 21 1 2 7
29 12 7 25 1 27 911315
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LONG MEASURE, : IMPERIAL MEASURE—WINE.
(25) (20) 1) (32)
yds. ft. in. lea. mi. fur.po. || hhd. gal. gts.p!s.| tun hhd. galaqts.

107 210 {147 276 20| 4727 21042 2 372

~ ~

73 211 582 7 3312859 3 0|17 3 49 3

CLOTH MEASURL. ALE AND BEER.

@) (28) 33) 1)
yds. qrs. n. E.e. grs. n. ar. fir. gal. hhd. gal. qts.
71 1 2 3 2 1 37 2 1 2727 1

3 2 1 11 3 2 25 1 7 12 50 2

|
t
| i
|

LAND MEASURE. CORN AND COAL.

(29) (30) ) (35) (36)
a. r.!p. a r. p gr. b. p. sc. ch. sa. &,
175 1 27 W 2 1 6> 2 1 316 1 0
59 0 37 | 279 38 5 57 2 3 212 2 1
TIME
*(37)yrs. mo. w. d. |} (38) k. m. seec. t(39) yrs. m. 4.
79 8 2 4 24 42 45 10 7 20
23 9 3 5 19 53 47 5 8 29

(40) When an estate of £300. per annum is redeced by the
payment of taxes to 12 score and £11..6. what are the taxes?
Ans. £15..14.
(41) A horse with his furniture is worth £37..5; without
it, 1.4 cuineas; how much does the price of the furniture ex-
ceed that of the horse? Ans. £7.17.
(42) A\ merchant commencing trade, owed £750; he had
in cash, commodities, the stocks, and good debts, £12510..7 ;
he cleure 1 the first year by commerce £452..3..6.  What was
he then worth ? Ans. £12212..10..6.
(43) A gentleman left £45247. to his two daughters, of

* In this example allow 4 weeks to a mouth, and 13 months to the
year.
+ In this, reckon 30 days to a month, and 12 monshs to the year.
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which the younger was to have 15 thousand, 15 hundred, and
twice £15. What was the elder sister’s fortune ?
Ans. £287117.
(44) A tradesman being insolvent, called all his creditors
together, and found he owed to A £53..7..6 ;—to B £105..10;
—t0 C £34..5.2;—to D £28..16..5;—to E £14..15..8 ;—to
F £112.9;—and to G £143..12..9. The value of his stock
was £212..6; and the amount of good book-debts was
£112..8..3; besides £21..10..5. money in hand. How much
would his creditors lose by taking the whole of his effects?
Ans. The creditors lost £146..11..10.
(45) My agent at Seville, in Spain, renders me the follow-
ing account of money received for the sale of goods sent
him on commission, viz. for bees’ wax £37..15..4 ; stockings
£37..6..7; tobacco £125..11..6 ; linen cloth £112..14..8; tin
£115..10..5. He informs me at the same time, that he has
shipped, agreeably to my order, wines, value £250..15 ; fruit
£51..12..6; figs £19..17..6; 0il £19..12..4; and Spanish wool,
value £115..15..6. How stands the balance of the account
between us ? Ans. Due to the agent £28.14.4.
(46) The great bell at Oxford, the heaviest in England, is
stated to weigh 7 tons, 11 cwt. 3 grs. 4 lbs., that of St. Paul’s,
in London, 5 tons, 2 cwt. 1 ¢r. 22 lbs., and that of Lincoln,
called the Great Tom, 4 tons, 16 cwt. 3 grs. 16 lbs. How
much is the aggregate weight of these three bells inferior to
that of the great bell at Moscow, which is 198 tons?
-Ans. 180 tons, 8 cwt. 3 grs. 14 Ilbs.

COMPOUND MULTIPLICATION

Is the method of multiplying Compound Quantities.

Ruvre. Multiply the least deromination ; reduce the product
und carry to the next, as directed in Compound Addition ; and
the same with the rest.

_ When the multiplier is a compésite number above 12, mul-
tiply (as before directed) by its compénent parts. For other
numbers, multiply by the factors of the nearest compésite ;
adding to the last product, so many times the top line as wili

supply the deficiency ; or subtracting so many times, if there
is an excess, ’
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MONEY.
“ Q1 2 3 4
£. s.) d. £. .E.) d. £, (s.) d. £. (s.) d.
35 12 73 75 13 1% 62 5 41 57 2 432
2 I 4 2
e
£ s d £ s d
(5) 57 18 71 x 6. (9) 135 13 63 x 10.
(6) 81 9 11f x 7, (10) 7916 74 X 11
7) 6410 5 X 8, {11) 247 14 111 x 12.
(8) 118 6 41 x 9, ;o (12) 119 7 52 X 12,

£ o d 8. 4 .
(13) 0 6 X18. | (16) 15 31x35. | (
(14)1 2 6 x26.4| (17) 7 22x75. | (
{15) 0 7 81x2l, | (18) 9 7 x37,

(21) What is the value of 1271, of souchong tea, at 12s.
3d. per B .17 Ans. £77.15..9.
22) 135 stones of soap, at 7s. 5d. perstone? Ans. £50.1..3,
é23) 74 ells of diaper, at 1s. 41d. per ell?  Ans. £5..1,.9,
(24) 6 doz. pairs of gloves, at 1 5. 10d. per pair? Ans. £6..12.

£ s d.
19) 1 5 3x97.
20) 0 6 4x43.

Note. When the fraction 4, 4, or % is connected with the multiplier,
take kalf the given price (or the price of oze) for §, hailf of that for §,
and for §, add them both together.§

* In this example, say twice 3 are 6, 6 farthings are 13d. set down
4d, and carry 1; twice 7 are 14 and 1 are 15, 15d. ave 1s. 34. set down
3d, and carry 1; twice 12 are 24 and 1 are 25, 25s. are £1..5. set down
§s. and cairy 1; twice 5 arc 10 and 1 are 11, set down 1 and carry 1;
twice 3 are 6 ang 1 are 7, set down 7.

s. 4, £ s 4.
t9.6 $11.2.6
2%9=18  §X3+42=26
19.. 0 9.0.0
9 3
£3.11.. 0 Ans. 27.. 0.. 0
S — Multiplicand x2=2.. 5.. 0
§ ExXaMmPLE. £39.5..0 Angs.
What is the value of s. d, e D DA
11% 1bd. of tea, st 104. 94, 4%10.. 9
per #.7 11
£5..18.. 3 =the value of 11,
&X 3. 4&= .. do. .... i.
2. 8f= .. dQ-_-..‘. ‘

£6.. 6. 33 Ani.
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(25) What is the value of 25} ells of Holland, at 3s. 41d.
er ell ? Ans. £4.6. .03,
(26) 751 b, of hemp, at 1s. 3d. per .7
Ans. £4.14.41.
(27) 194 yds. of muslin, at 4s. 3d. per yd. 7 Ans. £4.2.. 10l
(28) 35‘ cwt. of raw sugar, at £4..15..6. per cwt.?
Ans. £169..10..3.
(29) 154} cwt. of raisins, at £4..17..10. per cwt.?
Ans. £755..15..3.
(30) 11721 gallons of gin, at 12s. 6d. per gallon?
Ans. £73.5.7}.
(31) 832 cwt. of logwood, at £1..7..8. per cwt.?
Ans. £118.12..5.
(3‘7) 172 yards of superfine scarlet cloth, at £1..3..5. per
yard Ans, £20..17..11.
(33) 371 1. of hyson tea, at 12s. 4d. per 5.7 Ans. £23. 2.6,
(34) 562 cwl. of molasses, at £2..18..7. per cwt.?
Ans. £166..4..7},
(35) 872 th. of Turkey coffee, at 4s. 3d. per 1b.?
Ans. £18..12..11},
(36) 1202 ewt. of hops, at £4..7..6. per cwt.!
Ans. £528..5..7].

When the multiplier is large, multiply the given quantity
(or price) by a series of tens, to find 10, 100, 1000 times, &e.,
as far as to the value of the Aiohest place of the multiplier ; mul-
tiply the last product by the figure in that place, and each
preceding product by the figure of corresponding value; that
1s, the produet for 100 by the number of hundreds, the product
for 10 by the number of tens, and the original quantity by the
units’ figure, &c. 'The sum of the products thus obtained will
be the total product.*

* ExampLe, Multiply £7..14..91. by 3645.

£ s d. £ s d times.
7..14.. 94X5= 38..13..11}= S
10
The product for 10 ~ 77.. 7..11 X4= 309..11.. 8 = 40
10
The product for 100 773..19.. 2 X6= 4643..15.. 0 = 600
10

The product for 1000 7739..11.. 8 X3==23218..15.. 0 = 3000
Ans. 28210..15.. 74== 3645
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(37) 407 1b. of gall-nuts, at 3s. 95d. per 1 .?
Ans. £77..3.24.
(38) 729 stones of beef, at 7s. 7id. per stone?
Ans. £277..3..5}.
(39) 2068 yards of lace, at 9s. 51d. per yard?
Ans. £977..19..10.
(40) What is the produce ot a toll-gate in the course of the
year, if the tolls amount, on an average, to 11s. 74d. per day ?
dns. £212.3.14.
(41) How much money must be equally divided among 1§
men, to give each £11..6..817 Ans. £258..0..9.
42) A privateer manned with 250 sailors captured a prize
of whxch each man shared £125..15..6.. What was the value
of the prize? Ans. £31443..15.
(43) What sum did a gentleman receive as a dower with
his wife, whose fortune was a cabinet with two divisions, in
each division 87 drawers, and each drawer- eoutaining 21
guineas ? Ans. £3836..14.
(44) A merchant began trade with £19118; for 5 years
together he cleared £1086. a year; and the next 4 years
£2715..10..6. a year; but the last 3 years he was in trade he
had the misfortune to lose, upon an average, £475.4..6. a
year. What was his real fortune at the end of the 12 years?
Ans. £33984..8.,6.
(45) In many parts of the kingdom coals are weighed in the
wagon or cart upon a machine, constructed for the purpose.
If 3 of these draughts amouunted together to 137 cwt. 2 grs.
10 b.; and the tare, or weight of the wagon, was 13 cwt.
1 ¢r.; how many coals had the customer in 12 such draughts ?
Ans. 391 cwt. 1 ¢gr. 12 1b.
{46) A certain gentleman lays up every year £294.12.6.
and spends daily £1..12..6. What is his annual income?
Ans. £887..15,

WEIGHTS AND MEASURES,

(47) Multiply 9 /5. 10 0z. 15 dwts. 19 gr. by 9, 11, and 12.

(48) Multiply 23 tons, 9 cwt. 3 grs. 18 (b. by 7 8, and 9.

(49) Muiltiply 107 yards, 3 grs. 2 nails, by 10, 17 and 29,

(50) Multiply 33 bar. 2 fir. 3 gal. by 11 and 12. :

(51) Multiply 110 miles, 6 fur. 26 poles, bv 12,13, and 39.

(52) A lunar month contains 29 days, 12 hours, 44 min.
3 seconds nearly. What time is contained in 13 lunar
months
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COMPOUND DIVISION
TracHEes to find any required part of a Compound Quantity.

Rure. Divide Lbe orealest denominalini ; 1v sdiicee the remedader 1o
the newt less, 1o which wdd the next; divide that, aad ploceed us Le-
fore to the end.

When the divizweis abave 12, the wo:k must be done at Jeu-ih:
less it is a compésite number, for which obscive the directions iu Limyfe
Division.

Proor by Multiplication.

ur-

MONEY.
(1 2 (3 (4
£)d .ﬁ.s).d. i)d. £s).ti.
2)25 2 413)37 7 TU4)57 5 7 (552 7 0
£ s d £ s d
(5) 78 10 91 =+ 6. (9) 87 14 0 hy 10.
(6) 2519 71 =7 | (10) 68 0 0 by 1L
(7) 16 14 1} + 8. (11) 49 14 7 by 12.
(8) 124 15 21 = 9. | (12) 496 8 6 by 12.
(13) 66 6 6225 | (16) 218 17 4 hy 99.
(14) 596 12 71 +36. | (17) 928 12 8 by 1i0.
(15) 564 4 6 —=63. | (18) 608 13 9 by 141.
(19) Divide £1407.17..7. by 243.
(20) Divide £700791 .14. 4 by 1794.
(21) Divide £490981..3..71. by 31715.
(22) Divide £19743052.. 7%. by 214723.
(23) If a man spend £257..2..5. in 12 months, what is that
per month ? Ans. £21..8..61 2,
(24) The clothing of 35 charity boys came to £o7.58.3.
what was the expensc of each boy? Ans. £1..12..832,
(25) If I gave £37..6..43. for nine pieces of c]oth ‘what
was that per plece7 Ans. £4.2. l]"

* Exampre. Divide £27..14..114. by 5.
Say the fives in 27, 5 times 5 are 25 zad 2 over;
N £ s d £2. are 40s. and 14 ave 54, the fives in 54, 10 times
5)R7..14..114 5 are 50 and 4 ower; 4s. are 484. and 11 are 59,
5.30.11% ¢ the fives in 59, L1 fives are 55.and 4 over; 4d..are
16 grs. and 2 are 18, the tives in 18, 3 times five

are 13, and 3 over, or §.
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(26) If 20 cut. of tobacco cost £27.5.41 ; at what rate did

I buy it per cut.? Ans. £1.7..318.
(27) What is the value of one hogshead of beer, when 120
hogsheads ate sold for £154..17.107 _{as. £1 5.93 5.
(28) Bought 72 yardssof cloth for £85..8. \What was the
price per yard? Ans. £1.3.81 24,
(24) Gave £275..3.4. for 18 bales of cloth. What is the
price of one bale? Ans. £15.5..82 18,

(30) A prize of £7257..3..6. is to be equally divided among
500 sailors. What is each man’s share ? dns. £14..10..3} 288,
(31) A club of 25 persons joined to purchase a lottery
ticket of £10. value, which was drawn a prize of £4000
What was each man’s contribution, and bis share of the prize-
money ! _Ans. Each contrilution 8s. and share of prize £160.
'(32) A tradesman cleared £2805. in 71 years. What was
Lis yearly profit? Ans. £374.
(£3) What was the weekly salary of a clerle who received
£206..18..11. for 90 weeks? - Ans. £2..19..33.
(34) If 100000 quills cost me £187..17..1. what is thé
price per thousand? . Ans. £1.17.63 $%.
WEIGHTS AND MEASURES:.
(35) Divide 83 1b. 5 o0z. 10 dwts. 13 gr. by 8, 10, and 12:
(36) Divide29 tons, 17 cwt. 0 qrs. 18 16. by 9, 15, and 18.
(37) Divide 114 yards, 3 grs. 2 nails, by 10, and 16.
W38) Divide 1017 miles, 6 fur. 38 poles, by 11, and 49.
(39) Divide 2019 acres, 3 roods, 29 perches, by 26.
(40) Divide 117 years, 7 months, 26 days, 11 hours, 27
minutes, by 37.

PROMISCUOUS EXAMFPLES.

(1) Of three numbers, the first is 215, thé second 519, and
the third is equal to the other two. What is the sum of
them all? : Ans. 1458,

(2) The less of two sums of money is £40. and their dif-
ference £14. What is the greater sum, and the amount of
both? . Ans. £54. the greater, £94. the sum.

(3) What numbey added to ten thousand and eighty-nine,
will make the sum fifteen thousand and forty ? Ans. 4951.

(4) What is the difference between six dozen dozen, and
half a dozen dozen ; and what is their sum and prodyet?

Ans. Diff. 708, fum 0936, producr 62208.
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(5) What difference is there between twice eight and fifty
and twice fifty-eight, and what is their product?
Ans. 50 diff. 7656 product.
'(6) The greater of two numbers is 37 times 45, and their
difference is 19 times 4 : required their sum and product.
Ans. 3254 sum, 2645685 product.
(7) A gentleman leit his elder daughter £1500. more than
the vounger, whose fortune was 11 theusand, 11 hundred,
and £11. Tind the portion of the elder, and the amount of
both. Ans. Elder's portion £13611. amount £25722.
(8) The sum of two numbers is 360, the less is 144.
What is their difference and their product ?
Ans. T2 difference, 31104 product.
(9) There are 2545 bullocks to be divided among 509 men.
Required the number and the value of each man’s share, sup-
posing every bullock worth £9..11..6.
Ans. Each man had 5 bullocks, and £48..12..6. for his share.
(10) How many cubic feet are contained in a room, the
length of which is 21 feet, the breadth 14 feet, and the height
11 feet 7* Ans. 3696.
(11) A gentleman’s garden, containing 9625 square yards,
is 35 yards broad : what is the length? ~ Ans. 275 yards.
(12) What sum addcd to the 43d part of £1429. will make
the total amount=4£240 Ans. £137.
(13) Divide 20s. among A, B, and C, so that A may have
2s. less than B, and C 2s. more than B.
Ans. A 4s5. 8d. B 6s. 8d. and C 8s. 8d.
(14) In an army cousisting of 187 squadrons of horse, each
157 men, and 207 battalions of foot, each 560 men, how many
effective soldiers are there, supposing that in 7 hospitals there
are 473 sick? Ans. 144806.
(15) A tradesman gave his daughter, as a marriage portion,
a scrutoire, coutaining 12 drawers ; in each drawer were six
divisions, and in each division there were £50. four crown
pieccs, and eight half-crown pieces. How much had she to
her fortune ? Ans. £3744.
(16) There are 1000 men in a regiment, of whom 50 are
officers : how many privates are there to one officer ? Ans. 19.
(17) What number must 7847 be multiplied by, to produce
30132487 Ans. 384.

* Multiply the three dimensions continually together.
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(18) Suppose I pay eight guineas and half-a-crown for a
quarter’s rent, but am allowed 15s. for repairs ; what does my
apartment cost me annually, and how much in seven years ?

: Ans. In one year, £31..2. In seven, £217..14. -

(19) The quotient is 1083; the divisor 28604 ; and the
remainder 1788 ; what is the dividend ?  Azs. 30979920.

(20) An assessment was made on a certain hundred, for the
sum of £386...15..6. the amount of the damage done by a
riotous assemblage. Four parishes paid £37..14..2. each;
four hamlets £31..4..2. each; and four townships £18..12..6.
each: how much was deficient ! Ans £36.12.2

{21) An army, consisting of 20,000 men, got a booty of
£12,000; what was each man’s share, if the whole were
equally divided amoung them ! Ans. 12s.

(22) A gentleman left, by will, to his wife, £4560 ;—to a
public charity, £572..10 ;—to fonr nephews, £750..10. each;
-—to four nieces, £375.12..6. each;~—to thirty poor house-
keepers, 10 guineas each ;—and ro his executors, 150 guineas.
What was the amount of his property ? Ans. £10109..10.

(23) My purse and mouney, said Dick to Harry, are worth
12s. 8d. but the money is worth seven times the value of the
purse : what did the purse contain ? Ans. 11s. 1d.

(24) Supposing 20 to be the remainder of a division, 423
the quotient, and the divisor the sum of both, plus 19; what
ig the dividend ? Ans. 105446,

_ (25) A merchant bought two lots of tobacco, which weigh-
ed 12 ¢wt. 3 grs 15 1b. for £114..15..6.; their difference in
weight was 1 cwt. 2 grs. 13 1. and in price £7..15..6. Re-
quired their respective weights and value.*
Ans. Greater weight 7 cwt. 1 gr. value £61..5..6.
Less weight 5 cwt. 2 grs. 15 1b. value £53..10.

(26) Divide 1000 crowns in such a manner among A, B.
and C, that A may receive 129 crowns more than B, and B,
178 less than C. Ans. A 360 crowns, B 231, C 409.

(27) If 103 guineas and 7s. be divided among 7 men, how
many pounds sterling is the share of each? Ans. £15..10.

(28) A certain person had 25 purses, each purse contain-
ing 12 guineas, a crown, and a moidoire, how many pounds
sterling had he in all? Ans. £355.

* Add the difference to the sum, and divide bx 2 for the greater;
subtract the difference from the sum. aud divide by 2 for the less.
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(29) A gentleman, in his will, left £50. to the poot, and
ordered that 1 should be given to old men, cach man to have
5s.—1 to old women, each woman to have 2s. 6d.-—1 to poor
boys, each boy to have 15.—; to poor girls, cach girl to have
94d. dand the remainder to the person who distributed it: how
many of each sort were there, and what remained for the
person who distributed the moncy ?

Ans. 66 mcn, 100 women, 200 boys, 222 girls ;
£2.13..0. for the distributer.

30) A gentleman sent a tankard to his goldsmiih, that
weighed 50 0z. 8 duwts. to be made into spoons, each weigh-
ing 2 0z. 16 dwts. how many would he have ? Ans. 18.

(31) A gentleman has sent to a silversinith 137 ¢z. 6 duts.
9 gr. of silver to be made into tankards of 17 0z. 15 dusts. 10 gr.
each ; spoons, of 21 oz. 11 duts. 13 gr. per dozen; salts, of
3 0z. 10 duwts. cocli; and forks, of 21 oz. 11 dicts. 13 gr. per
dozen ; and for every tankard to have one salt, a dozen spoons
and a dozen forks : what number of each vill he have?

Ans. Two of each sort, B cz. 9 dwts. 9 gr. over.

(32) How many parcels of sugar of 16 Ib. 2 oz. each are
there 1n 16 cuwt. 1 ¢gr. 15 1b.7 :

Ans. 113 parcels, and 12 1b. 11 oz. over.

(33) In an arc of 7 signs, 142 3" 537, how many seconds?

Ans. 8066337,

(34) How many Ibs. of lead wounld counterpoise a mass of
bullion weighing 100 ths. Troy 1* ins. &2 1b. 4 oz, 925 dr.

(35) If an apothecary mixes together 1 5. avoirdupois of
white wax, 4 lbs. of spermaceti, and 12 s. of olive oil, how
many ounces; apothecarics’ weight, will the mass of ointment
weigh, and how many masses of 3 drams each will it contain ?

Ans. The whole 247 oz. 7% dr. and 661 of 3 dr. cach.

PROPORTION.

PrororTION is either DIRECT, or INVERSE. Itis commonly
called the RULE oF THREE; there being always three num-
bers or terms given, two of which are terms of supposition ; and
the other is the term of demend : because it requires a _fourth

® Bullion is the term denoting gold or silver in the mass. Lead is

weighed by Avoirdupois weight.” See the Table of Comearisos of
WEiGHT:.
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term to be found, in the same proportion to itself, as thei
whiel 1s between the other two.

GENERAT. RULE FOR STATING THE QUESTION. Put the term
of demand in the third. place: that term of supposition which
1s of the same kind as the demand, the firsi; and the other,
which is of the same kind as the requir-d terni; the second.*

Also, the terms being thus arran_ed, reduce the first and
third (if necessary) into one name, and the second into the
lowest dcnomination mentioned.

THE RULE OF THREE DIRECT

Requirks the Sfourth term to be gre e than the second, when
the third is greater than the first; ovthe fourth to be less than
the second, when the third 1s less than the firse.

Rure. Multinly the secoud and third toret! or) and divide their pro
duct by the fiest: the qnotient will be the ansser, in the same denoni:
nation as the second.t

The following methods of covtrncting the operations in the Rure or
TrrEE_ re hizhlv important, and should ne-ver be lost sight of i—

T. Let the ‘1v:t and third terms be ro7.ced ne low-r than is necessary
to make them of the same dencminmtion. ]

;2. Let the dividing term and eirier ('nit ot Lol of the other terms
be divided by xnyv uamber that will divide them eract/y; and use the
quotients iastead of the original numbes..

3. When it is convenicutly pricicabic, work hy Compound Multip'i.
cation and Division, instead of rerlducing the terms,

* Some modern anthors prefer p'acing the ferin of demand the second,

and that similar to the required term the thivd. This arrangement will
answer the pirpose equaﬂy well, cbaerving that those of like kind must
be reduced (if necessary) to the same narte.
_ 1 The following Gevrrar Rure coaprebends both the cases, of
Direct and InvERSE PrororTios under sne head; which is consirlen
ed by many scientific men of the present day as a more systematic
arrangement. )

Rurs. The question being stated, and the terms prepared, consider,
frqm the nattire of the case, whether the required i-rinis to be great:
or Zess than the second, or term of similar kind: if greater, multiplv
that simildr to the answer by the greater of the other two, and divid-
the product by the less; if less, multiply it by the less and divide th:
produet by the greater. In either case the quotient will be the fernt
requized, 1o the same denomination as the similar term. )

Norz, It is evident that the zbove 2als will wnower gorarally;
whether the term of demand ic put i the secrnd or third placs

L,
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(1) If one ib. of sugar cost 4}d. what will 54 {b. cost1*
(2; If a gallon of beer cost 10d. what is that per barrel ?
Ans. £1..10.
(3) If a pair of shoes cost 4s. 6d. what is the value of 12
dozen pairs 7t )
(4) If one yard of cloth cost 15s. 6d. what will 32 yards

cost at the same rate? A:_zs. £24..16.
(5) If 32 yards of cloth cost £24..16. what is the value of
one yard? Ans. 15s. 6d.
(6) If 1 gave £4..18. for 1 eut. of sugar, at what rate did
1 buy it per 5.2 Ans. 101d.

(7) Bought 20 pieces of cloth, each piece 20 ells, for 12s.
6d. per ell, what 1s the value of the whole? Ans. £250.
(8) What will 25 cwt. 3 grs. 14 Ib. of tobacco come to, at

151d. per 6.7 Ans. £187..3..3.
(9) Bought 27} yards of muslin, at Gs. 91d. per yard, what
is the amount of the whole? Ans. £9..5..02 . ¢
(10) Bought 17 cwt. 1 ¢r. 14 Ib. of iron, at 31d. per I
what was the price of the whole? Ans. £26..7..0%. °
(11) If coffee is sold for 51d. per ounce, what will be the
price of 2 cwt.? Ans. £82.2.8.

(12) How many yards of cloth may be bought for £21..
11..1}. when 3} yards cost £2..14..3.7
Ans. 27 yards, 3 qrs. 13 nail.
(13) If 1 cwt. of Cheshire cheese cost £1..14..8. what must

I give for 3} 1.7 Ans. 1s. 1d.
(14) Bought 1 cwt. 24 Ib. 8 oz. of old lead, at 9s. per cwt.
what did the lead cost? Ans. 10s. 111 1124,

(15) If a gentleman’s income be £500. a year, and hzez;pend

19s. 4d. per day, what is his annual saving? Ans. £147..3..4.
(162 If 14 yards of cloth cost 10 guineas, how many Flem-

ish ells can I buy for £283..17..6.7 Ans. 504 Fl. ells, 2 grs.
(17) 1f 504 Flemish ells, 2 quarters, cost £283..17..6. what
is the cost of 14 yards? Ans. £10..10.
. 4. . pr- s.d.  pre.
*As 1: 4} :: 54 ¢ : P
4& i As 1: 41g 2t 144
18 1972 ¢rs. 2.14..0
T 19)243 4. 12

T 906 3d.=£1..0..3. Ans. £32..8..0. Ans.
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(18) At the rate of £1..1..8. for 3 5. ol gum acacia, what

must be given fir 29 5. 1 0z.! oAns 10.11..3.
(19) If 1 1onglish ell, 2 quarters, cost 4s. 7d. what will 391
yards cost at the same rate ! - Ans. £5.3..5) 5.
(20) It 27 yards of Holland cost £5..12..6. how many
Euglish ells can 1 buy for £100.? sAns. 381 ells.
(21) If 7 yarls of cloth cost 17s. 8J. what is the value of
5 pieces, each containing 271 yards? Ans. 17,701 1,

(22) A draper bought 120 vards of broadeloth, at the rate
of 14y.1023d. per ell English: what was the amount of the
purchase money ? slns. £250.5.

(23) A grocer bought 4 hogsheads of sugar, each hogshead
weighing neat 6 cut. 2 grs. 14 [b. at £2.2.6. per cwt. what is
the value ? “lus. £64..5..3.

(24) A draper bought 8 packs of clotl, each pack contain-
ing 4 parcels, each parcel 10 pieces, and each piece 26 yards;
at the rate of £4..16. for 6 yards: what was thé purchase
money ? Ans. £6656.

(25) If 24 5. of raisins cost 6s. 6d. whai will 18 frails cost,
each frail weighing neat 3 ¢rs. 18 16,7  Ans. £24.17..3.

(26) When the price of silver is 5s. per ounce, what is the
value of 14 ingots, each ingot weighing 7 1b. 5 0z. 10 duwts.?

Ans. £313..5.

(27) What is the value of a pack of wool, weighing 2 cwt.
1 ¢r. 19 1b. at 17s. per tod of 28 1. ?

Ans. £8.4.6} 29.

(28) Bought 171 tons of lead, at £14. per ton; paid car-
riage and other incidental charges, £1.10. Required the
whole cost, and the cost per b.

Ans. £2398..10. the whole cost, and the cost per 1b. 11d. 5432,.

(29) If a pair of stockings cost 10 groats, how many dozen

pairs can I buy for £43..5.7 Ans. 21 doz. 7L pairs.
(30) Bought 27 dus. 5 Ib. of candles, at the rate of 5s. 9d.
a dozen: what did they cost? AAns. £7.17.73.

31) A factor bought 86 picces of stuff, which cost him
£517.17..10. at 1s. 10d. per yard. How many yards were
there in the whole, and how many English ells in a piece ?

Ans. 2143 yards ; and 19 ells. 4 grs. 232 nails, in a piece.
(32) A gentleman has an annuity of .£x96..17.  What may
he spend daily, that at the year’s end he may lay up 200 guin-
g« after giving to the poor quarterly 10 moidores?
7 Ans. £1.14.8 A%,
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THE RULE OF THREE INVERSE

Rrquires the fourth term to be less thant the second, wher
the third is greater than the first; or the fourth to be greater
than the secand, when the third is less than the first.

Roce. Multiply the first «wnd second tozether, and divide their pro-
duct by the third: the quotient will he the answer, as before.

(1) If 8 men can do a piece of work in 12 days, in how
many days can 16 men do the same *

(2) If 54 men cau build a house in 90 days, how many
riien can do the same in 50 days? Ans. 971 men.

(3) 1f, when a peck oi wheat is sold for 2s. the penny loaf
welghs 8 oz.: how nuch must it weigh when the peck is

worth but 1s. 64.7 Ans. 102 oz.
{4) How many sovereigns, of 20s. each, are equivalent to
240 pieces, value 125, each? _ Ans. 144.

(5) How many vards of stuff three quarters wide, are equal
in measure to 30 vards of 5 quarters wide? Ans. 50 yds.
(6) If I lend a friend £200. for 12 months, how long ought
he to lend me £150.? Ans. 16 montkhs.
(7) If for 24s. I have 1200 ). carried 36 miles, what wéight
can I have carried 24 miles for the same money ?
Ans. 1800 5.
(8) If I have a right to keep 45 sheep on a common 20
weeks, how long may | keep 50 upon it? Ans. 18 weeks:
(9) A besieged town has a garrison of 1000 soldiers, with
provisions for only 3 months. How many must be sent away,
that the provisions may last 5 months ? Ans. 400.
(10) If £20. worth of wine be sufficient to serve an ordi-
nary of 100 men, when the price is £30. per tun ; how many
will £20. worth suffice, when the price is only £24. per tun?
Ans. 125 men.
(11) A courier makes a journey in 24 days, by travelling
12 hours a day : how many days will he be in going the same
journey, travelling 16 hours a day ? Ans. 18 days.
(12) How much will line a cloak, which is made of 4 yards
of plush, 7 quarters wide, the stuff for the lining being but 3
quarters wide ? Ans. 91 yards.

m. d  m
’AsS:]Q::]G:B%g:Gdays.Am.
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DIRECT AND INVERSE PROPORTION PROMISCUOUSLY ARRANGED.

(1) If 11 yards of broadeloth cost .£9..12. what is the
purchase of 75 vards? Ans. £31.8..63 4.
(2) If 14 pion~ers make a trench in 18 days, in how many
days would 34 men make a similar trench; working, in both
cases, 12 hours a dny ! Aws. 7 duys, 4 hours, 568 minutes.
(3) How much must [ lend to a friend for 12 months, to
requite his kindncss in Laving lent me £G4, for 8 months?
Ans. £42.13. 4.
(4) Bonght 59 cuwt. 2 grs. 21 1b. of tobacco, at £2..17..4.
per cwt. what does it come to? Aws. £171..2..1.
(5) A woollen draper purchased 147 vards of broadcloth,
at 1is. 6d. per vard. Suppose that he sold it in pieces for
coats, euch 12 vard, how much must he charge for each, so

as to gain £16..10..9. by the whole? Ans. £1..9..32.
(6) 1f £100. gain £4..10. interest in 1:2 mouths, what sum
will gain the same in 18 mouths? Ans. £66..13..4.

(7) .\ draper having sold 147 vards of cloth, at the rate of
£1..9..33. for 12 yard. found that he had gained £16..10..9.
What did the whole cost him, and how much per yard?

Ans. The whole £106..11..6. and Y4s. 6d. por yard.

(8) If £100. in 12 months gain £4..10. interest, in what
time will £66..13..4 gain the same interest? Ans. 18 months.

(9) If a draper bought 147 vavds of cloth, at 14s. 6d. per
yard, and seld it in pieces for coats, cuch 1% yard, for
£1..9..32.; how much would he guin per yard, and by the
whole ? Ans. 25.3d. per yard. £16.10..9. by the whole.

(10) If 1 cwt. cost .L)2..12..5. what must be given for 14

cuwt. 1 gr. 19177 Ay, £152.0.11% 735.
(11) If £100. gain £1..10. in '} months, what interest will
£375. gain in the same tine ? Ans. £16.17..6.

(12) A regiment of soldiers, consisting of 1000 men, are
to have new coats, each to be mzile of %L yards of cloth, 5
quarters wide, and ty 1= lined with shalloon of 3 quarters
wide. How many yards of shalloom will line them?

Ans. 1160 yards, 2 qrs. 22 nails.

THE DOUBLE RULE OF THREE
Has five terms given, three of supposition and two of demand,
to find a sivt/, in the same proportion with the terms of de-
mand, as that of the terms of supposition. It comprises two
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operations of the siNGLE RULE.—But it may comprise three,
four, or more operations of the Single Rule; as there may be

seven terms given to find an eighth, ox nine 1o find a tenth, &ec.
In this respect it is unlimited ; and is therefore more properly
called coMPOUND PROPORTION.

Rute 1. Put the ferms of deimand one under another in the third
place; the terms of supposition in the same order in the first place;
except that which'is of the same nature as the required term, which
must be in the second place.

Examine the statings separately, using the middle term in each, to
know if the proportion is dirret or inverse. When direct, mark the
first term with an asterisk: when inversc, mark the zhird term.

Find the product of the marked terms fur a Divisor, and the product
of all the rest for a Dividend: divide, and the quotient will be the
answer,*

Rure 2. (1) Of the conditional terms, put the principal cause of
action, gain or loss, &c., in the first place. () Put that which denotes
time or distance, &c., in the sccond, and the other in the third. (3)
Put the terms of demand under the Zike terms of supposition. (4) If
the blank falls in the zhird place, multiply the first and second terms
for a divisor, and the other three for a dividend. (5) But if the blank
is in the first or second place, divide the product of tle rest by the pro-
duct of the third and fourth terins, for the unswer.

Note. It will save much labour to write the terms of the Dividend
over, and those of the Divisor under a line, like those of a compound
fraction, and to cancel them accordingly. Sce Reduction of Vulgar
Fractions, Case 6.

Proor. By two operations of the Single Rule of Three.
(1) If 14 horses eat 56 bushels of oats in 16 days, how
many bushels will serve 20 horses 24 days 7} ‘

* See also Supplemental Questions, Nos. 6 and 7.

1t By Rule 1. 1
k. h. $ 10 12
As *14 b 20 . :
d S :56:: 24\ w:lw bushels.
*16 24 YAX X6
’ zZ 2
1 1
By Rule2.

By two single statings
12 B b h. b
56 X 20X 24 21' (1) As 14:56::20: 80
TAX16
féx g -d. b d. 5.
.. £ (2) As 16:80::24:120

k. d. b.
14:16 : 56 8 10
20:24 . —
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(2) If 8 men in 14 days can mow 112 acres of grass, how
many men can mow 2000 acres 1n ten duys?  Ans. 200 men.
(3) If £100. in 12 months gain £6. interest, how much

will £75. gain in 9 months ? Ans. £3.7..6.
(4) If £100. in 12 months gain £6. interest, what principal

will gain £3..7..6. in ¢ months? Ans. £75.
(5) If £100. gain £6. interest in 12 months, in what time

will £75. gain £3..7..6. interest’ Ans. 9 months.

(6) If a carrier charges £2..2. for the carriage of 3 cut.
150 miles, how much ought he to charge for the carriage of
7 cwt. 3 grs. 14 1. 50 miles!? Ans. £1.16..9.

(7) If 40 acres of grass be mown by 8 men in 7 days, how
many acres can be mown by 24 men in 28 days? Ans. 480.

(8) If £2. will pay & men for 5 days’ work, how much will
pay 32 men for 24 days’ work ? Ans. £38.8.

(9) If a regiment of soldicrs, consisting of 1360 men, con-
sume 351 quarters of wheat in 108 days, how much will 11232
soldiers consume in 56 days? Ans. 15035, grs.

(10) If 939 horses consume 351 quarters of oats in 168
days, how many horses will consume 1404 quarters in 56
days? Ans. 11268.

(11) If T pay £11.10. for the carriage of 60 cut. 20 miles,
what weight can I have carried 30 miles for £5..8..9. at the
same rate’ Ans. 15 cwt.

(12) If 144 threepenny loaves serve 18 men for 6 days, how
many fourpenny loaves will serve 21 men for 9 days?

Ans, 189,

PRACTICE

1s so called from its general use among merchants and
tradesmen. )

It is a concise method of computing the value of articles,
&c., by taking aliquot parts.

The GenEraL RULE Is to suppose the price one pound, one shilling,
or one penny each. Then will the given number of articles, consider-
ed accordingly as pounds, or shillings, or pence, be the supposed value
of the whole; out of which the aliguot part or parts ure to be taken for
the recal price.

Note. An aliguot part of a number is such a part as being taken a
certain number of times will produce the number rractly : thus, 4 is an
aliquot part of 12 ; because 3 fours are 12.
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56 PRACTICE.
ALIQUOT PARTS.
of :a!ouna:: Of apenny. | Of a guarter. Of an oz. Troy.
5. a. | 945 are 3d. | b, q7. -
110 Oare ! | 1o s 14 | 14 are ¥' The same as
[ 6 8.4 *: 7 . i the parts of a
: i 8 % Of a ton. g} g £. changing
3 4. g | cwt ton. | 9% .. ﬁ.f; the names
2 6 .. Il; 10 are % 13 ... %5 | from shilings
i ? g ves ?,- Z ....... ;{ 1 18 ’fl‘é to dwts.
con n ------- 5
] i g .- 1:3 21397‘12115,:, Of a lb.
l 0 e ;:;— 124,- ....... —‘I;;y 0z. lb.
el 2 5 ]
0 8.4 | 1 is & | 8 2 4 Of a dut.
C 0 6 .. gy . A B B - | g dwt.
e 2 . 312 are -%
LOf a shilling. | Of @ cwt. Vs 5%l 8 . g
codo T s gr. M cwt -———II-J-—'-I'——— 6 ..
i 6 are 1| 2 or56are} Of alb. Troy.| 4 .. %
4 Il 1,or28.. 8 | o2 | 3 ... 3
I S 3 16..1 | 6 are 3] 2 .. b
2 eeriens ;| 14 ... % 4, &e.,asin 13 .. Z
i 1 o %{ 8 ...-,-:T the parts of| 1 18 o
’ 1 s % 7.7 | ashilling.
Rure 1. Wheu the price is less than a penny, call the %ven num-
her pénce, and tnhe the aliquof parts that are in a'penny; then divide

by 12 and 20, to reduce

(1) 3is 157047p. at 1

the unswer to pounds.

(2) 7695 at Ld.

e

(4) 6547 at 2d.
Ans. £20..9..2}.

12)1426 Ans. £16..0..71.
2(0)1118..10 | (3) 5470 at %d (5) 4573 at 3d.
Ans. £5.158.10.] Ans. £11..7.. Ans. £14..5..93.

Bure 2.

vier chillings, tuke the ali- quot pavt cr part.s that
divide by 20, as in the preceding rule.

Jiotients wﬂether, and

(1) 7547 at 1d.

H2) 3751 at 1}d.

When the price is less than a s]nlhng, call the given num.

are in a shilling, add the

(3) 54325 at 1}d.

Ans. £31..8..11.] Ans. £19. 10 82.| Ans. £339..10..7}.
*1d. = L 75475 t1d. = % 3751s.
210)62]8..11 {=14T3127
Ans. £31. 811, __78.1%
— £i0)2910..63

£19.10.83. Ans.
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(4) 6254 at 13d.
Ans. £45..12..0L.

PRACTICE.

(18) 2715 at 51 d.
Ans. £59..7.07%

(5) 2351 at 2d.
Ans. £19..11..10.

(19) 3120 at 5.

(6) 7210 at 21d.
Ans. £67..11..101.

57

(32) 9872 at 83d.
Ans. £359..18..4.

(33) 5272 at 9d.
Ans. £71..10.

Ans. £197..14.

(20) 7521 at 53d.
Ans. £180..3..03

(34) 6325 at 91d.
Ans. £243.15..61.

(7) 2710 at 21d.
Ans. £28..4.7.

(21) 3271 at 6d.

(8) 3250 at 23d.
Ans. £37..4..91.

Ans. £81..15..6.

(35) 77924 at 93d.
Ans. £313.13..2.

(22) 7911 at 6d.

{(30) 2150 at 93d.

Ans. £206..1.104, Ans. £87.6..10},

(9) 2715 at 3d.
Ans. £33..18..9.

(23) 3250 at 61d. (37) 6325 at 10d.
Ans. £88..0..5. Ans. £263..10..10,

(10) 7062 at 31d.
Ans. £95..12..71.

(24) 2708 at 63d.  |(38) 5724 at 101d.
Ans. £76.3.3] Ans. £244.9.38.

(11) 2147 at 334.
Ans. £31.6..21.

1(25)

3T at 7d. [(39) 6327 at 104d.
Ans. £270.4..38,

(12) 7000at 334.
Ans. £109..7..6.

Ans. ﬂﬁﬁsil_
(26) 3254 at 71d.  [(40) 3254 at 101d.
Ans. £142.7..3,

(13) 3257 at 4d.
Ans. £54.5.8.

Ans. £98.5..111.
(27) 2701 at 73d.  j(41) 7291 at 103d.
Ans. £326.11..61.

(14) 2056 at 414d.
Ans. £36..8.2.

Ans. £84.8..11. A
(28) 3714 at 73d. |(42) 3256 at 11d.
Ans. £119.18.7L)  Ans. £149.4.8.

(15) 3752 at 43d.
Ans. £70..7..0.

(29) 2710 at 84.  |(43) 7254 at 111d.
Ans. £90..6.8.) Aus. £340..0..7%.

(16) 2107 at 42d.
Ans. £41..14..01.

(30) 3514 at 81d. |(44) 3754 at 111d.
Ans. £120.15..10L Ans. £179..17..7.

(17) 3210 at 5d.
Ans. £66..17..6.

RurE 3.

(31) 2755 at 83d. |(45) 7972 at 112d.
Ans. £97.14..3%.| Ans. £390..5..11.

When the price is more than oue shilling, and less than two,

take the part or parts for the czcess above a shilling, add the quotients

to the given quantity, and reduce the whole to pounds as before.

when convenient, take

*(1) 2106 at 121d.
Ans. £107.9..10}

Or,

the aliguot part of a pound.

(2) 3715 at 121d. (3) 2712 at 12%d.
Ans. £193..9..91. Ans. £144.1..6.

*d (& 2166s. This example is worked by taking
1 - 1 1 r .
i=30f 175, 5, and then § of that; because a
I (——S—Gl, t"a,z;thing is £ of a shilling ; which
__43..10; is =% of }, or § of {5, because 4
2|0)214/9..103 twelves are 48.
Ans. £107..9..10}.

C2
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(4) 2107 at 1s. 1d.
Ans, £114.2.7

PRACTICE.

(19) 2750 at 1s. 43d.
Ans. £191..18..64.

[TuTOR'S

(34) 7104 at 1s. 83d.
Ans. £606..16.

(5) 3215 at 1s. 13d
Ans. £177..9..107

(20) 3725 at 1s. 5d.
Ans. £263..17..1.

(35) 1004 at 1s. 83d.
Ans. £86..16..1.

(6) 2790 at 1s. 11d.

Ans. £156..18..9

(21) 7250 at 1s. 51d.
Ans. £521..1..101.

(36) 2104 at 1s. 9.
Ans. £184.2.

(7) 7904 at 1s. 13d.

Ans., £452..16..8

(22) 2597 at 1s. 53d.
Ans. £189..7..31.

(57) 2571 at 1s. 91d.
Ans. £227..12..93.

(8) 3750 at 1s. 2d.
Ans. £218..15

(23) 7210 at 1s. 534

Ans. .5533..4..9%;

(38) 2104 at 1s.94d.
Ans. £188..9..8.

(9) 3291 at Is. 21d
Ans. £195..8..03

(1) 752t at 1s. 6d.
Ans. £564..6.

(39) 7506 at 1s. 93d.
Ans. £680..4..7}.

{10) 9254 at 1s. 23d
Ans. £559..1..11

(25) 7103 at 1s. 61d.
Ans. £540..2..5%.

(40) 1071 at 1s. 10d.
Ans. £08..3..6.

(11) 7250 at 15.23d

Ans. £445..11..51.

(12) 7591 at 1s. 3d
Ans. £471.8..9

(26Y3251 at 1s. 614d.
Ans. £250.16..7.

(41) 5200at 1s. 103d.
Ans. £482..1.8.

J(rry7ossat Ls. 62d.
| sAns. £619..2..92.

-y
pol

(13) 6325at ) s. 334

Ans. £401..18..01.

(42)2117atls. 101d.
Ans. £198..9..41.

(253) w27l at 1s. 7d.
AAns. £733..19..1.

(13)1007 at 1s5.102d.
Ans. £95..9..1}.

(14) 5271 at 1s. 31d.
Ans. £340.8.4}.

(29) 7210 at 1s. 74d.
Ans. £578.6..0}.

(44) 5000 at 15.11d.
Ans. £479..3.4.

(15) 3254 at 1. 33d

Ans. £213..10..10}.

1(30) 2310 at 1s. 71d.
Ans. £157..13..9.

(45)2105at1s.1114.
Ans. £203..18..5

(16) 2915 at 1s. 44.
Ans. £191..6..8.

(31) 2504 at 1s. 724.
Ans. £206..1.2.

(16)1006atls. 11}

(17)3270 at 1s.41d

Ans. £221..8..11.

1(32) 7152 at 1s., Sd.
Ans. £596.

Rl = R

Ans. £98..10
1

(47)2705at1s.113
Ans. £267..13..7

2

T'

(18) 7059 at 1s5. 41d
Ans. £485..6..11

RuLe 4.

[(35) 2805 at Ly, 814
Ans. £245..‘3..‘2%.

J(48)5000at1s.111d

Ans. £489..11..8.

When the piic: is an cren number of shillings, the given

guantity may be multiplicd by kalf that number, doubling the units’
gure of the product for xlillings, and the rrst of the product will be
pounds. Or tuke the aliguot part of a pound.

(1) 2750 at 2s.
Ans. £275

(1) 1572 at 8s.
Ans. £628..16.

(7) 5271 at 14s.
Ans. £3689..14.

(2) 3254 at 4s.
Ans. £650..16

\3) 2710 at 6s.

Ans. £813

(5) 2102 at 10s.
Ans. £1651.

(8) 3123 at 16s.
Ans. £2498..8.

(6) 2101 at 125.

(9) 1075 at 16s.

Ans. £1260..12.

Ans. £860
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(10) 1621 at 18s. Note. At 2s. take the tenth, and at 10 tuke
Ans. £1458..18. | the Lalf of so many £.

Rute. 5. When the price is an odd number of shillings, work by
Rule 4th for the greatest even number, and add #; of the giveu
quantity for the onﬁlr shilling.—Or, take such parts of a pound as
will make the given price.

*(1) 3270 at 3s. (4) 3214 at 9s. (7) 2150 at 15s.
Ans. £490..10. | _.ins. £1446..6. \ Ans. £1612..10.

(2) 3271 at 5s. (5) 2710 at 1ls. 1 (%) 3142 at 17s.
Ans. £817.15. Ans. £1490.10. | Ans. £2670.14.

(3) 2715 at 7s. (G) 3179 at 13s.

(9) 2150 ut 19s.
Ans, £950..5. Ans. £2066..7.

Ans. £2042..10.

Ruce 6. When the price consists of shillings and pence, suppose the
given number to be pounds, and take such aliquot part, or the sum of
such aliquot pdrts, as will make the given price.—Or, work for the
shillings as in the preceding Rules, and take parts for the residue.

+(1) 2710 at 6s. 84.J{(7) 2710 at 3s5. 241(13) 71522t 17s.63d.
Ans. £903..6..8.] Aas. £429..1..8. Ans. £6280..7.

(2) 3150 at 3s. 4d. | (8) V514 at 4s. Td.(14)2510at 145.7}d.
Ans. £325| Ans. 1721..19..2.§Ans. £1832..16..54.

(3) 2715 at 2s. 6d. | (9) 2517 at 55, 34.(15) 3715 at Os. 4341
Ans. £339..77.6.] Ans. £650..11..3. Ans. £1711..8..11.
(4) 7150 at 1s. 8d. {(10) 2547 at 7. 31/ (15) 2578t 135. 74/,
Ans. £595..16..8..4ns. £928..11. .10 Ans. £1752.3 6.

{(5) 3215 at 1s. 4d. \(11) 3271 at 3. 91 (17)7251 at1ds. 8L,
Ans. £214..6..8. Asis. £643..16.13..ins. £5324..19..03.

(6) 7211 at 1s. 3d. |(12)2103at155 414 (18)32.0at15s.75¢.
Ans. £450..13..9|4ns. £1616..13..71. Ans. £2511..3..14./.

RoLe 7. When the price consists of pounds, shillings, and pence,
multiply the given quantity by the number of pounds, and :ake aliqunt
parts for the residue.—Or, work for the ehillings as in i 2 precediny
Rules, &ec.—Or, when the given number of articles is vtt farge, work
by Compound Multiplication.

s, s. s. d. £. s. d. £.
* 9= 3270 t 6..8=} 2710 12.62, {2710
1=1 327 Ans. £903..C 8. B8<¢ ""338.15
163..10 - T 9 ¢

" Yaw

Ans. £490..10. 497
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at £7..4.

*(1) 7215
' Ans. £51945.

PRACTICE.

(7) 2107 at £1..13.
Ans, £3476..11.

[TUTOR'S

(13) 3210 at £1..18..63.
Ans. £6189..5..74.

(2) 2104 at £5..3.
Ans. £10835..

(3) 2107 at £2..5.

) Ans. £5036..

12.

16.

(8) 3215 at £4..5..8.
Ans. £139§113v4

(5 21547at £7..1..3.
Ans. £15212..12..6.

(14) 2157 at £2..7..35.
Ans. £5109..7..108.
(15) 142 at £1..15..24.
Ans. £250..2..64.

{4)7156 at £5..0.
Ans. £37026..16.

Ans. £5852..3..4.

(16) 95 at £15..14..7%.
Ans. £1494..7..4%.

{3y 2710 at £2..3..7 5.
And. £5911..3..9.

{11y 2715 ot £1..17..9.
Ans. £5051..0..75.

{17 37 at £1..19..53.
Ans. £73..0..8%.

{6y 3215 at £1..17.
Ans. £5047..15.

(13y2157 at £3..15. 2%,
Ans. £8108..19..5.

(18) 2175 at £2..15..44
Ans. £6022..0..74.

Rute 8.

Wheun the given rantity consists of several denominations,

wdtiply the price by the muuber of the highest, and take aliquot parts
Ior the ‘inferior denominations.

(1) At £3..17..6. per cwt. what is the value of 25 cuwt.
2 grs. ki . of soap 7t '
(2) At £1..4..9. per cwt. what is the value of 17 ewt. 1 gr.

1707

Ans. £21..10..8.

(3) Sold 85 cwt. 1 gr. 10 1b. of iron, at £1..7..8. per cwt.

what is the value of

the whole ?

Anrs. £118..1..03.

(4) If hops are sold at £4.5.8. per cwt. what must be
aiven for 72 cwt. 1 gr. 18 157
(5) What is the value of 27 cut. 2 grs. 15 1b. of logwood

at £1..1..4. per et

7

Ans. £310..3..2.

Ans. £29..9..6].

(6) Bought 78 cint. 3 grs. 12 1b. of molasses, at £2..17..9.
per cwt. what must | give for the whole ? - Ans. £227..14.

(7) Sold 56 cwt. 1 gr. 17 1b. of sugar, at £2..15..9. per cuwt.
how much is the whole charge ?

(8) What is the value of Y7 cwt. 15 /b, of currants, at

£3..17..10. per cwt.

(9)
13 16.

?

Ans. £157. 4.41.

Ans. £378..0..3.

At £4..14..6. the cwt. what is the value of 37 cwt. 2 qrs.
of raw sugar? '

Ans. £177..14..8,

&
* 4=} 7215
7

50505
1443

£51948 Ans

t2 grs.=} £3..17..6

5X5=25
19.. 7.6
5
2. 96..17..6
14=1 1..18..9
9..84

£99..5.114 Ans.
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(10) Bought sugar at £3..14..6. the cwt. what did [ give

for 15 cwt. 1 gr. 10 16.7 Ans. £57.2..9.
(11) Required the value of 17 oz. 8 duts. 18 grs. of gold,
at £3..17..10%. per ounce. Ans. £67..17..11.
(12) At £37..6..8. per cwt. the value of 1 cwt. 2 grs. 10}
1. of cochineal is required. Ans. £59..10.
(13) Required the value of 13 Akds. 42 gals. of Champagne
wine, at £25..13..6. per hid, Ans. £350..17..10.

(14) A gentleman purchased at an auction an estate of
149 a. 3 r. 20 p. at £54..10. per acre. What was the whole
purchase money, including the auction duty of 7d. in the £.
the attorney’s bill for the deeds of conveyance, £33..6..8. and
his surveyor’s charge for measuring it, at 1s. per acre? '

Ans. £8447.5.0}.

Rure 9. To find the price of 1 . at a given number of shillings per
cwt. . ‘
Multiply the shillings by 3 and divide the product by 7; the quotient
will be the price of 1 %. in farthings.* ’

(1) What is the price of 1 Ib. at 44s. 4d. per cwt. 7t

(2) What are the respective prices per lb. at 86s. 4d. ; 91s.;
and 116s. 8d. per cwt.? Ans. 92d., 93d., and 1s. 03d.

Rure 10. It is sometimes expedient to change the price and the
quantity for each other. Thus 48 yards at 2s. 9d. will be equivalent to
33 yards at 4s.; because 2s. 9d. = 33d. and 4s. == 484d.

(1) What is the value of 72 yds. at 3s. 5d. and at 14s. 7d.
per yard ? Ans. £12..6,, and £52..10.

(2) 80 yds. a1 15s. 3d. and at 165s. 8. per yard?

Ans. £61., and £66..13..4.

(3) 42 Ibs. at 111d. and at ls. 31d. per ib. ?

Ans. £2..0.3., and £2..13..4}.

TARE AND TRET.

Gross weight is the weight of any goods, together with that
of the package which contains them.

-* Multiplying by 3 reduces the shillings to fourpences, and 7 four-
pences (or 2s. #4.) are the value of 1 cwt. at 1 farthing per 5.

t 44s. 4d.
3

7)138
19 farthings = 4§d. per 2. Ans.
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Neat weight is that of the articles alone, or what remains
after the deduction of =all allowances.

Tare is an allowance for the weight of the package. Itis
sither so much in the whole, or at so much per bag, box, bar-
cel, &c., or at so much in the cwt.

Tret is an allowance of 4 5. in 104 Ib. (or 5% part) for waste.

Cloff is an allowance of 2 1. in 3 cwt. on some goods: but both
‘hese are nearly obsolete. N

Suttle is the remainder when any particular allowance has been
leducted.

N

RuLe. When the Tare is at so much for each bag, &c., the whole
Tare may be found by multiplying by the number of them. When it
s at so much per cwt. take the aliguot parts of the Gross for the Tare.
Jubtract the T'are from the Gross; the remainder is the Neaz; unless
here is Tret allowed.

If Tret is allowed, it is %5 of the T'are sutile, which boing sub-
racted from it, the remainder is the Neat. DBut if Cloff also is to
se allowed, the cwts. Tret suttle, multiplied by 2. and divided hy
3, will be the lbs. Cloff, which subtract to find the Neat.

(1) In 7 frails of raisins, each weighing 5 cut. 2 grs. 5 1b.
mross, tare at 23 1b. per frail, how much neat weight 7*

(2) What is the neat weight of 25 hogsheads of tobacco,
welghing gross 163 cwt. 2 grs. 15 lb. tare 100 1b. per hogs-
1ead ? Ans. VA1 cwt. 1 gr. 7 1D,

(3) In 16 bags of pepper, cach weighing 85 Ib. 4 o0z. gross,
are per bag, 3 1b. 5 0z. how many pounds neat? Ans. 1311 7b.

(4) What is the neat weight of 5 liogshecads of tobaceo,
weighing gross 75 cwt. 1 gr. 14 1b. tare in the whole 752 15.7?

Ans. 68 cut. 2 grs. 18 1b.

(5) In 75 barrels of figs, each 2 ¢grs. 27 L. gross, tare in
‘he whole 597 6. hiow much neat weight?  Ans. 50 cwt. 1 g¢r.

(6) What is the neat weight of 18 butts of currants, each
8 cwt. 2 qrs. 5 1b. gross, tare at 14 Ib. per cwt. 7t

cwt.qr. . cwt.gr. Ib.
* 5.2.. 5 gross. t8.2.5
23 tare. 9x2=18
5..1..10 neat of 1 frail. 76..3..17
7 . 2
Ans. 37..1..14 neat of the whole. 14=} 153..3.. 6 wholegross,
— 19..0..254 tare.

Ans. 134..2.. 8% neat.
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(7) In 25 barrels of figs, each 2 cwt. 1 gr. gross, tare per
cwt. 16 Ib. how much neat weight ?  Ans. 48 cwe. 0 gr. 24 1b.

(8) What is the neat weight of 9 hogsheads of sugar, each
weighing gross 8 cwt. 3 grs. 14 Ib. tare 16 Ib. per cwt.?

Ans. 68 cwe. 1 gr. 24 1b.

(9) In 1 butt of currents, weighing 12 cwt. 2 g¢rs. 24 Ib.
gross, tare 14 Ib. per cwt, tret 4 1. per 104 {b. v-hat is the neat
weight 7*

(10) In 7 cwt. 3 grs. 27 Ib. gross, tare 36 Ib. tret according
to custom, how many pounds neat? Ans. 826 1b.

(11) In 152 cwt. 1 gr. 3 1b. gross, tare 10 Ib. per cuwt. tret
as usual, how much neat weight? Ans. 133 cwt. 1 ¢r. 12 .

(12) What is the neat weight of 3 hogsheads of tobacco,
weighing 15 cict. 3 grs. 20 1b. gross, tare 7 Ib. per. cwt. tret
and cloft as usual 2}

(13) In 7 hogsheads of tobacco, each weighing gross 5 cuwt.
2 grs. 7 1b.; tare 8.1b. per cwt. tret and cloff as usual, how
niuch neat weight? - Ans. 34 cwt. 2 ¢grs. 8 1D,

INVOICES; OR BILLS OF PARCELS.
(1) Mrs. Bland, London, Sept. 1, 1830.
Bought of Jane Harris. )
£ s d

s.
15 pairs worsted stockings at 4
1 doz. thread ditto . . at 3
1 doz. black silk ditto . at 8
1} doz. milled hose . . at 4
2 doz. cotton ditto . . at 7
17 pairs kid gloves . . at 1 .
1. cwt.qrs.1b. . cwt. grs. 1b.
*14=3 12..2..24 gross. t7=1{% 15.. 3.. 20 gross.
15. 1..2.. 10 tare. 3.. 271 tare.
4 = 4 11.. 0.. 14 suttle. 26)14.. 3.. 203 suttle.
- 1.. 19 tret. 2.. 8 tret.
Ans. 10..2.. 23 neat. 14.. 1.. 121 suttle.

14X2+3= 91 cloff.
Ans. 14..1.. 3 neat.
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(2) Mr. Isaac Pearson, Derby, June 3, 1830
Bought of John Sims and Son.

s. d. £. s d
15 yds.satin . . . at 9 6 per yard
181 yds. floweredsilk . at 17 4 ... .
12 yds. rich brocade . at 19 8 ... .
161 yds. sarcenet . . at 3 2 ...
131 yds. Genoa velvet. at 27 6 .........
23 yds.lustring . . at 6 3 ...

£62.11..91
(3) Miss Enfield, Nottingham, June 4, 1830.
Bought of Joseph Thompson.

s. d. £ s d
41 yds. cambric . . at 12 6 peryard . -
12} yds. muslin. . . at 8 3 ... .
15 yds. printedcalico. at 5 4 ... .
2 doz.napkins . . at 2 3 each ..
14 ells diaper . . . at 1 7 perell
35 ellsdowlas . . . at I 1} ... .

£17.14..11

Received the above,
Joseph Thompson.

(4) Mrs. Mary Bright sold to the Right Honourable Lady
Anna Maria Lamb 18 yards of French lace at 12s. 3d. per yd.
5 pairs of fine kid gloves at 2s. 2. per pair, 1 dozen French
fans at 3s. 6d. each, two superb silk shawls at three guineas
each, 4 dozen Irish lamb at ls. 3d. per pair, and 6 sets of
knots at 2s. 6d. per set.—Dlease to make the Invoice for her.

Total amount £23..14..4.

{5) Mr. Thomas Ward sold to James Russell Vernon, Esq.
17} yards of fine serge at 3s. 9d. per yd. 18 yds. of drugget at
9s. per vd. 152 yds. of superfine scarlet at 22s. per ya. 162
yds. of Yorkshire black at 18s. per vd. 25 yds. of shalloon at
1s. 9d. per yd. and 17 yds. of drab at 17s. 6d. per yd.—Make
an Invoice of these articles. Total amount £60..10..5L.

(§) Mr. Samuel Green, of Wolverhampton, sent to Me;srs
Wright and Johnson, agreeably to order, 27 calf skins at
3s. 6d. each, 75 sheep skins at 1s. 7d. 39 coloured ditto, at
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1s. 8d. 15 buck skins at 11s. 6d. 17 Russia hides at 10s. 7d.
and 125 lamb skins at 1s. 23d.—Draw up the lovoice,
Total amount £39..1..8%.

(7) Mr. Richard Groves sent the following articles to the
Rev. Samuel Walsingham : viz. 2 stones of raw sugar at 61d.
per . 2 loaves of sugar, 153} b, at 114d. per ib. a stone of
East India rice at 3}d. per ib. 2 stones Carolinarice at 5d. per
. 15 oz. nutmegs at 51d. per oz. and half a stone of Dutch
coffee at 1s. 10d. per ib'—Make a copy of the Invoice.
C ' Totel amount £3..5..53.

BILLS OF BOOK-DEBTS.

(8) Mr. Charles Cross, Chester.
To Samuel Grant and Co., Dr
1830. s d £ s d
April 14. Belfast butter, 1 cut.  at 0 6} per b.
Cheese, 7cwt. 3¢rs. 121b.at 56 0 longcwt.
May 8. Butter,  firkin, 28lb.at 0 5} per B.
July 17. 5 Chesh.cheeses, 127/h.at 0 61 ¢«
Sept. 4. 2 Stilton ditto, 15.at 0 10} «
’ Cream cheese, 13.at O 8F

£30..1..6§_

Dec. 28.  Recetved the contents,
Samuel Grant.

(9) Mr. Charles Septimus Twigg, Newark.
To Isaac Jones, Dr.
1829. s. d. £. 5. d.

Oct. 22. Tares, 39 bushels at 1 10 per bush.
1830. Pease, 18 bushels at 30 4 perqr.

Feb. 18. Malt, 7qrs. . at63 6 perqr.
Hops, 2cwt.lqr.at 1 5 perbh.
Feb. 20. Oats, 6qrs. . at 2 4% per hush.
Beans, 17 qrs. . at 37 4 perqr.
£84.9.11

1830. Julv 1. Recerwrd the above for Isane Jones,
' Thomas West.
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SIMPLE INTEREST

Is the premium allowed for the loan of any sum of money
during a given space of time.

The Principal is the money lent, for which Interest is to be
received.

The Rate per cent. per annum is the quantity of Interest
(agreed on between the Borrower and the Lender) to be paid
for the use of every £100, of the Principal, for one year,

The Amount is the Principal and Interest added together,

I. To find the Interest of any Sum of Money for a Year.

Ruie. Multiply the Principal by the Rate per cent, and that Pro-
duct divided by 100 will give the Interest required.

Note. When the Rale is an aliquot part of 100, the Jnterest
may be calculated more expeditiously by taking such part of the
Principal. Thus, for 5 per cent. take 5% ; for 4 per cent. 3, or }
of }; for 2 per cent. ;';; for 2} per cent. j%; for 3 per cent.
plus § of that; &ec.

This Rule is applied to the calculation of Commission, Bro-
kerage, Purchasing Stocks, Insurance, Discounting of Bills,
&c*

1. For several Years. Multiply the Interest of one year
by the number of years, and the product will be the answer.

For parts of a year, as months and days, &c., the Interest
may be found by taking the aliquot parts of a year; or by the
Rule of Three: and it is customary to allow 12 months to
the year, and 30 days to a month.t

* To discount a Bill of Exchange is to advance the cash for it before
it becomes due ; deducting the Interest for the time it has to run. Bank-
ers alwayn charge Discount as the Interest of the sum.

t At the rate of 5 per cent. the interest of £1. for a year is 1s.3 or
one penny for a month. Therefore, the principal X the number of
months, gives the interest in pence.

Or, take the parts of a yeur for the months, out of as many shillings
as there are pounds in the principal.

Thus, to find the interest of £40..10. for 2 months, say 404d. X 2 =
81d. =6s. 0d.; or, 2 months being } of a year, 40s. 6d. -~ 6 = 6s. 9d,

ns.

For days, take the aliquot parts of a month. The interest for days
at 5 per cent. may elso be found by multiplying the principal by the
number of days; and the product divided by 365 will give the answer
in Shlc{hng“ or divided by 7300 (— 385 x 20) will give the answer in
pounds.
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(1) What. is the interest of £375. for a year, at £€5. per
vent. per annum ?*- .
(2) What is the interest of £945..10. for a year, at £4. per

cent. per annuin ? Ans. £37..16..43.
(3) What is the interest of 8547,.15. at £5. per cent. per
annum, for 3 years? - Ans. £82..3..3.
(4) What is the interest of £254..17..6. for 5 years, at £4.
per cent. per annum ? Ans. £50.:19..6.
(5) What is the amount of £556..13..4. at £5. per cent.
per annum, in 5 years ? Ans. £695..16..8.

NoTe. - Commission and Brokerage (commonly called Brokage) are
allowances ‘of so much per. cent. to an agent or broker, for buym° or
seélling goods, or traysacting business for “another.

(6) My correspondent informs me that he has bonght g voods
to the amount of £754..16. on my aceount, what is his com-
1ission at £21, per cent. ? P Ans. £18,.17,.43.

(HIfl allow my factor £32. per cent. for commission,
what will he require on £876. 5.107  Ans. £32..17.24.

NoTE. Stock is a general term to designate the Ca.pxtals of our: T:ad-
ing Companies; or to denote Property “in the Public Funds; ; which
means the Money paid by Government for the interest of the National
Debt. The quaumy of Stock is a nominal sum, for which the owaer
receives a certain rate of interest while he holds the same.

- (8) At £110%. per cent. what is the purchase of £2054..16.

South Sea stock ? Ans. £2265..8.4.
£9) At £1042. per cent. South Sea annuities, what is the
purchase of £1797..14.1 Ans. £1876..6..113.
(10) At £963. per~cent. what is the purchase of £577..19,
Bank annuities ? Ans. £559.3.33.
(11) At £124. per cent. what is the purchase of £758.,
17..10. India stock Ans, £945..15..4},

(12) What sum will purchase :£1284..0f the 3 per cent.
Consols, at £597. per cent. ; including the broker’s charge of
1, or 2a. 64, per “cent. on the amount of stock ?

' Ans. £770..7..114.

* £ 375
5 Better thus:
£18]75 -5 £.
5. l5l00 Ans £18 15.
Ans. £18.15.

Cautting the two figures in the abova div 1des the numbe«r by 100; see
Division, p. 21.
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(13) If I employ a broker to buy goods for me, to the
amount of £2575..17..6. what is the brokerage at 4s. per
cent. 7*

(14) What is the broker’s charge on a sale amounting to
£7105..5,.10. at 5s. 6d. per cent.? Ans. £19..10..9¢.

" (15) What is the brokage on goods sold for £975.6..4. at

6s. 6d. per cent.! Ans. £3..3.4%.
(16) What is the interest of £257..5..1. at £4. per cent. per

anoum, for a year and three quarters? Ans. £18..0..14.

' ‘_(1'7) What is the interest of £479..5. for 51 years, at £5.

per cent. per annum ? Ans. £125..16..03.
(18) What is the amount of £576..2..7. in 7} years, at £41.

per cent. per annum ? Ans. £764..1..8L.
(19) What is the interest of £259..13..5. for 20 weeks, at

£5. per cent. per annum? © Ans. £4.19.10}.

(20) What is the interest of £2726..1..4. at £4}. per cent.
per annum, for 3 years, 154 days? Ans. £419..15..61.

(21) Compute the interest of £155. for 49 days, and for
146 days, at £5. per cent. per annum.
' R ! Ans. £1..0.9}. and £3.2..0.

(22) What will a banker charge for the discount of a bill
of £76..10. and another of £54. negotiated on the 18th of
May ; the former becoming due June 30, and the latter July
13; discounting at £5. per cent.? Aas. 8s. 11d. and 8s. 3d.
When the Amount, Time, and Rate per cent. are given, to find
' ) o the Principal. ’ '

RuLe. As the amount of £100. at the rate and for the time given is
to £100., so is the amount given to the principal required.

(23) What principal being put to interest will amount to
£402..10. in 5 years, at £3. per cent. per annum ¢

(24) What principal being put to interest for 9 years will
amount to £734..8. at £4. per cent. per annum ?

Ans. £540.
8. £ s d.
* 4=1 9575..17.. 6 03
£75]15..3.. 6 12
20 42
s. 3|03 4
Ans. £5..3..0%. - 1]68

£. £. £ s £
t £3X54100=£115. As 115 : 100 : : 402..10 : 350 Axa.
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(25) What principal, being put to interest for 7 years at
£6. per cent. per annum, will amount to £334..16.?2
Ans, £248.

When the Principal, Rate per cent. and Amount are given, to
ﬁnd the Time.
Rure. As the interest for 1 year is to 1 year, so is the whole in-
terest to the number of years.

(26) In what time will £350. amount to £402..10. at £3.
per cent. per annum ¥
(27) In what timeé will £540. amount to £734..8. at £4.

per cent per annum ! . Ans. 9 years.
(28) In what time will £248. amount to £334..16. at £5.
per cent. per annum ? Ans. T years.

When the Principal; Amount, and Time are given, te find the
Rate per cent.

Rure. As the principal is to the whole interest, so is £100. to ity
interest for the given time. Divide that interest by the number of years,
and the quotient will be the rate per cent.

(29) At what rate per cent. will £350. amount to £402..10.
in 5 years ?}

(30) At what rate per cent. will £248. amount to £334..16.

in 7 years? Ans. £5. per cent.
(31) At what rate per cent. will £540. amount to £734..8.
in 9 years? Ans. £4. per cent.
DISCOUNT

Is the abatement of so much money, on any sum received be-
fore it is due, as the money received, if put to interest, would
gain at the rate, and in the time given. Thus £100. present
money would discharge a debt of £105. to be paid a year
hence, Discount being made at £5. per cent.

£.
L
3510()’;3 = £10..10. the interest for 1 year.
£402..10. — £350. = £52..10. the whole interest.
As £10..10 : 1 year :: £352..10 : 5 years. Ans.
} As £350 : £52..10 :: £100 : £15=the interest of £100. for 5
yeurs. Then 15— 5= £3. the rate per cent.
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RuLr. As .£100. with its interest for the time dgiven is to that in-
terest, so is the sum given to the Discount required.

Also, As that Amount of £100. is to £100., so is the given sum to the
Present worth. .

But if either the Discount or the Present worth be found by the pro-
portion, the other may be found by subtracting that from the given
sum.

(1) What are the discoutit and present worth of £386..5.
for 6 months, at £6. per cent. per annum ?*

(2) How much shall I receive in present payment for a
debt of £357..10. due 9 months hence, allowing discount at

£5. per cent. per annum ? Ans. £344..11..62 15. -
(3) What is the discount of £275..10. for 7 months, at £5.
per cent. per annum ? Ans. £7..16..13 25,.

(4) What is the present worth of £527 .9..1. payable 1n 7
meonths, at £41. per cent. per annum ?
Ans. £514..13..10} 5930
(5) Required the present worth of £875..5..6. due in 5
months, at £41. per cent. per annum.  Ans. £859..3..33 ;1§

(6) What is the present worth*of £500. payable in 10
months, at £5. per cent. per annum ? Ans. £480.

(7) How much ready money ought I to receive for a note
of £75. due in 15 months, at £5. per cent. per annum ?
Ans. £70..11..94.
(8) What will be the present worth of £150. payable at 3
instalments of four months ; i. e. one-third at 4 months, one-
third at 8 months, and one-third at 12 months, discounting at
£5. per cent. per annum ? Ans. £145..3..8L,
(9) Of a debt of £575..10. one moiety is to be paid in 3
months, and the other in 6 months. What discount must be
allowed for present payment, at £€5. per cent. per annum ?

Ans. £10..11 .43,

c6m=4}£6 ¢
100 -3 =103 = amount of £100. in 6 months.
£ £ £, s
As 103 : 3 :: 386.. 5 £.
3 386..5

103)1158.:15( 11..5 discount.

1133 375..0 present worth.

o

25
20
103)515 = 54,
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(10) What is the present worth of £500. at £4. per cent.
per annum, £100. being to be paid down, and the rest at two
6 months ? Ans. £488..7..81.

(11) Bought goods amounting to £109..10. at 6 months’
credit, or £31. per cent. discount for prompt payment. How
much ready money will discharge the account 7*

Ans. £105.13.4}.

Note. The Rule to find the present worth of any sum of money is
precisely identical with that case in Simple Interest in which the
Amount, Time, and Rate per cent. are given to find the Principal.
See page 68.

COMPOUND INTEREST
Is that which arises from both the Principal and Interest:
that is, when the interest of money, having become due, and
not being paid, is added to the Principal, and the subsequent
Interest is computed on the Amount.

Rurr. Compute the first year’s interest, which add to the principal:
then find the interest of that aruount, which add as before, and so on
for the number of years. Subtract the given sum from the last Amount,
and the remainder will be the Compound Interest.

(1) What is the compound interest of .£500. forborne 3
vears, at £5. per cent. per annum ?f

(2) What is the amount of £400. in 3} years, at £5. per
cent. per annun, compound interest!  Ans. £174..1:2..6}.

(3) What will £650. amount to in 5 years, at £5. per cent.
per annum, compound interest ? Ans. £829..11..71.

(4) What is the amount of £550..10. for 31 years, at £6.
per cent. per annum, compound interest? Ans. £675..6..5.

(5) What is the compound interest of £764. for 4 years
and 9 monthg, at £6. per cent. per annum?

Ans, £243..18..8.

* The discount in cuses of thia sort is 8o much per cent. on the sum,
without regard to time. It is, therefore, computed as a year's interest.

o £500 #5 £551.. 5
25 2%.11.. 3
F6¢ oSS amomntin 1 yr.  37€..16.. 3 amount in 3 years.
26.. 5 500.. 0.. 0 prineipal cubtract.

551.. 5 do. in 2 yrs. £78..16..3 .tas,
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(6) What is the compound interest of £57..10..6. for 5
years, 7 months, and 15 days, at £5. per cent. per annum?
Ans. £18..3..81.

(7) What is the compound interest of £259.10. for 3

years, 9 months, and 10 days, at £4}. per cent. per annum!
Ans. £46..19..10%.

EQUATION OF PAYMLENTS

Is when several sums are due at different times, to find 2
mean time for paying the whole debt ; to do which, this is the
common

Rure., Multiply each term by its time, and divide the sum of the
products by the whole debt; the quotient is accounted the mean time.

‘ L.

(1) A owes B £200. whereof| 40X 3= 120
£40. is to be paid at 3 months, 60X 5= 300
£60. at 5 months, and £100. at 10| 100X10=1000
months: at what time may the whole 2/00)14[20
debt be paid together without pre-
judice to either?

(2) B owes C £800. whereof £200. is to be paid at 3
months, £100. at 4 mouths, £300. at 5 months, and £200.
at 6 months ; but they agree that the whole shall be paid at
once; what is the equated time ? Ans. 4 months, 182 days.

(3) A debt of £360. was to have been paid as follows:
viz.: £120. at 2 months, £200. at 1 months, and the rest at 5
months ; but the parties have agreed to have it paid at one
mean time : what is that time ?  Ans. 3 months, 131 days.

(4) A merchant bought goods to the value of £500. to pay
£100. at the end of 3 months, £150. at the end of 6 months,
and £250. at the end of 12 months; but it was afterwards
agreed to discharge the debt at one payment: required the
time. Ans. B montks, 12 days.

(5) H is indebted to L a certain sum, which is to he paid
at 6 different payments, that is 1 at 2 months, 1 at 3 months,
{ at 4 months, 1 at 5 months, 1 at 6 months, and the rest at
7 months; but they mutually agree that the whole shall be
paid at one equated time : what is that time ? Ans. 4} months.

(6) A is indebted to B £120. whereof 1 is to be paid at 3
months, } ar 6 months, and the rest 2t 9 months : what is the
&quarad time of the whole payment ? Ans. 5} montks

Ans. T35 months.



ASSISTANT.] BARTER. 73

BARTER
Is the exchanging of commodities:

Rore. Compute, by the most expeditions method, the value of the
article whose quantity is given: then find what quantity of the other
at the rate proposed, muy be had for the same money.

NoTe. Sometimes one tradesman, in bartering, advances his good-
above the ready money price: In this case, it will be necessary to pro-
portionate the other’s bartering price to his ready money price, by the
Rule of Three.

(1) What quantity of chocolatc at 4s. per 6. must be cx-
changed for 2 cut. of tea, at 9s. per 1b. ¢

(2) A and B. barter: A has 20 cwt. of prunes, at 4d. per
. ready money, but in barter will have 5d. per b.; aud B
has hops worth 32s. per cwt. ready money: what oughi
to charge his hops, and what quantity must he give for the
20 cwt. of prunes?t

(3) How much tea at 9s. per b. can I have in barer for
4 cwt. 2 grs. of chocolate, at 4s. per /6.7 Ans. 2 cwt.

(4) A exchanges with B 23] cut. of cheese, worth 525 6.
per cwt., for 8 pieces of cloth containing 248 yards, at 4s. 4d.
per yard ; the difference to be paid in money. Who receives
the balance, and how much ? Ans. A receives £7..19..1.

/5) *low much ginger at 15}d. per 6. must be exchanged
for 31 Ib. of pepper, at 131d. pet lb.7  Ans. 3 1b. 135 oz.

(6) How many dozen of candles, at 5s. 2d. per dozen,
must be bartered for 3 cwt. 2 ¢rs. 16 1b. of tallow, at 37s. 4d.
per cwt. ? Ans. 26 dozen, 324 1b.

(7) A exchanges with B 608 yards of cloth, worth 14s. per

* 9224 X 9 =2016s. the value of the tea.
As 4s. : 115 :: 2016s. : 504 lb. of chocolate. Ans,
+ As 4d. : 5d. :: 32s. : 40s. the price per cwt. to be charge’/
for the hops.
20 cwt. = 2240 .
5

11200d. the value of the prunes.

As 40s. : 1cur. - 112004, : 3200 293 cur. 1 gr. 9}4 1. An
I 460
“180d.

D
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vard, for 85 cwt. 2 grs. 24 1b. of bees’ wax, and £125..12. in

cash. What was the wax charged per cwt. 7 Ans. £3..10
(8) A barters with B 320 dozen of candles at 4s. 6d. per

dozen, for cotton at 8d. per lb. and £30. in cash. What was

the quantity of cotton? Ans. 11 cwt. 1 gr.
(9) How much cotton, at 1s. 2d. per /5. must be given for
114 1. of tobacco, at 6d. per 5.7 Ans. 488 1,

PROFIT AND LOSS

Is a Rule by which we discover the gain or loss in the buy-
ing and selling of goods; and which enables us to adjust the
prices of articles, so as to gain or lose so much per cent., &e.

The questions are solved by the Rule of Three, or Practice

The prime cost means the purchase money : therefore
plus the gain, or
minus the loss,
the prime cost equal the gain.
the gain equal the prime cost.

The selling price plus the loss equal the prime cost. )

Gain or loss per cent. means so much on £100. purchase money, or
prime eost: therefore, when £20. per cent. are gained, £120. is the
sclling. price per cent.; when £20. per cent, are lost, £80. is the sell-
ing price. ~

Case 1. Given, the prime cost and the selling price of an integer or
quantity, to find the gain or loss per cent. - :

As the prime cost given: the gain or loss 1 1 £100. : the gain or loss
per cent, ‘

Case 2. Given, the prime cost as before, with a proposed gain or loss
per cent. to find t.ge 3clli7g pqh-icn. " . . :

. 100. plas the gain :: the prime cost : the sellin

As £100. : or £100.pminus the loss } priuc:p d

Case 3. Given, the selling price of an Integer or quantity, and the gain
or loss per cent. to find the prime cost.

As £100. plus the gain

or, £100. minus the lvss

Case 4. Given, the selling price of an integer, and the .gain per cent.
to find the gain per cent. at some other proposed price. S

As the selling price : £100. plus the. gain :: the proposed price : the
selling ;;rice per cent. frem which deduct £100. for the gain per cent.
required. o

Secondly, To find another selling price,.at a different gain per cent.

As £100. plus the gain : the selling price : : £100. plus the proposed
yasn : the selling price required. S A

A much greater variety of cases may occur; but it is presunred that

* e student who atteing a due knowledge of these will earily compre-
<enul the rest. :

The prime cost { }equal the selling price.

The selling price minus {

} : £100. : : the selling price = the prime cost.
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(1) If 1 yard of cloth cost 11s. and is sold for 12s. 6d.
what is the gain per cent. 7*
'(2) If 60 ells of Holland cost £18. what must 1 ell be sold

for to gain £8. per cent. ?}
(3) If 1 2h. of tobacco cost 16d. and be sold for 20d. what

is the gain per cent.? Ans: £25.
(4) If a parcel of cloth be sold for £360. gaining £12. per
cent. what is the prime cost? Ans. £500,
(5) If a yard of cloth be bought for 13s. 4d. and sold again
-for 16s. what is the gain per cent.? Ans. £20.
(6) If 112 /6. of iron cost 27s. 6d. what must 1 cuwt. be sold
for to gain £15. per cent.? Ans. £1..11..71.

(7) If 375 yards of cloth be sold for £490. at £20. per
cent. profit, what did it cost per yard ? Ans. £1..1..91 1258
(8) Sold 1 cwt. of hops for £6..15. at the rate of £25. per
cent. profit. What would have been the- gain per cent. if
they had been sold for £8. per cwt.? Ans. £48.2..11} 3.
(9) If 90 ells of cambric cost £60. how must I sell it per
yard to gain £18. per cent.!? Ans. 12s. 755%d
(10) . A plumber sold 10 fothers of lead for £204..15. and
gained afier the rate of £12..10. per cent, What did it cost
him per cwt.? Ans. 18s. 8d.
(11) What was the profit on 436 yards of cloth, bought at
8s. 6d. and sold at 10s. 4d. per yard ?  Ans. £39..19..4.
(12) Bought 14 tons of steel at £69. per ton, which was
retailed at 6d. per /b. 'What was the loss sustained ?
Ans. £182.
(13) Bought 124 yards of linen for £32. How should the
same be retailed per yard to gain £15. per cent. ?
Ans. 5s5. 11{%d.
(14) Bought 249 yards of cloth at 3s. 4d. per yard, and
retailed the same at 4s. 2d. per yard. What was the whole
gain, and how muych per cent. ’{
Ans. £10.77..6. profit, and £25. per cent.

cost  gain cost 190
* As 1ls. : 1s, 6d. : : £100 : —2~‘>;<§_-—-£13 12..81 12, Ans.
2 2

' sixp. ?? E sizp.
cost 8. price cost 10818 .
tAs £100 ; £108 : : £18 ; wﬁ = £10..8..9} 7y the selling

price. And £19..8..91--60=6s. 5. the price per sll.
1 For the solving of this qumnon, see Caces 1 and 2,
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FELLOWSHIP, OR PARTNERSHIP

Is a rule by which any number or quantity may be divided
into certain proportionate parts. It is applied to determine
the respective shares of gain or loss of the several partners
in a company, in proportion to their respective shares of the
capital employed as a joint stock : also in the division of com-
mon lands, and other cases of a similar kind.

FELLOWSHIP WITHOUT TIME.

Rure. As the whole stock is to the whole gain or luss ; so is each
individual share to the correspondent gain or loss.

Proor. The sum of the shares will be equal to the whole gain
or loss.

(1) A and B join in trade. A puts into stock £20. and B
£40; they gain £50. What is the share of each ?*

(2) A, B, and C joined in trade; A putin £20; B £30;
and C £40; and they gained £180. What is each man’s
part of the gain? Ans. A £40. B £60. C £80.

(3) Four persons, B, C, D, and E formed a joint stock ; B
put in £227; C £349; D £115; and E £439; they gained
£428. Required each person’s share of the gain.

Ans. B £85..19..63 182, C £132.3..9 2.
D £43.11.12 25.. E £166..5..61 ;1.

(4) D, E, and F entered into partnership. D’s stock was
£750; E’s £460; and F’s £500; and at the end of 12 months
they had gained £684. What is each man’s particular share
of the gain ? Ans. D £300. E £184. and F £200.

(5) A tradesman is indebted to B £275..14 ; to C £304..7;
to D £152; and to E £104..6; but upon his decease his
estate is found to be worth but £675..15. How must it be
divided among his creditors ?

Ans. B’s share £222..15..2—6584. C’s £245..18..11—15750.
D’s £122..16..23—12227. and E’s £84..5..5—15620.

(6) Four persons trade together with a joint capital ; of

which A has 1, B 1, C &, and D £, and at the end of 6

B ]

7 * 204-40=60
T lyec . . 20 : £16..13.. 4=A’'s share.
As 60 3 50 : g 40 : 33.. 6.. 8=B’s share.

50.. 0.. 0 Proof.
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months they gain £100. Whatis cach person’s share of the
gain ? Ans. A £35.1.0-—12. B £26..6..33—9.
€ £21.1..04—30. and D £17..10..101—86.

(7) Two persons joined in the purchase of an estate yield-
ing £1700. per annum, for £27200. whereof D paid £15000.
and E the rest: some time after, they sold it for 21 years’
purchase. What was each person’s share ?*

Ans. D) £22500. E £18300.

(8) D, E, and T, form a joint capital of £617. Their re-
spective shares are in proportion to each other as 4, 6, and 8;
and the gain is equal to D’s stock. Required each person's
stock and gain.

Ans, D's stock £143..15..6¢ gain, £31..19..04..
Fs... 215.13.4 ... 47.18.64.
F's... 287.11.13... 63.18.0%.

(9) D,E,and ¥, joined in partnership ; the amount of their
stock was £100; D’s gain was £3; IE's £5; and F’s £8;
what was each mau’s stock ?

Ans. D’s stock £18..15. E’s £31..5. and F’s £50.

FELLOWSHIP WITH TIME.

Rure. As the sum of the products of each person’s money and time
is to the whole gain or loss; so is each individual product to the cor-
responding gain or loss.

(1) D and E enter into partnership; D puts in £40. for
three months, and E £75. for four months, and they gain
£70. What is each man’s share of the gain 7t

(2) Three tradesmen joined in company; D put into the
joint stock £195..14. for three months; E £169..18..3. for 5
months ; and F £59..11..10. for 11 months: they gained
£364..18. What is each man’s share of the gain?

Ans. D's £102..6..4—5008. E’s £148..1..11—482802.
and F's £114.10..61—11707.

(3) Three merchants join in company for 18 months: D
puts in £500. and at 5 months’ end takes out £200. at 10

* The sale of a property for so many years’ purchase, is understood
to be, for so much present money as the annual rent or value X that
number of years.

t 40X3=120 . ~ip .. § 120 ¢ £20=D’s share.
75X 4=30 As 42{0 : 70 : *1300: 50=FE's chare.
420 70 Proof.
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months’ end puts in :£300. and at the end of 14 months takes
out £130; E puts in £100. and at the end of 3 months £270.
more, at 9 months he takes out £140. but puts in £100. at
the end of 12 months, and withdraws £99. at the end of 15
months; F puts in £900. and at 6 months takes out £200.
at the end of 11 months puts in £500. but takes out that and
£100. more at the end of 13 months. They gain £200.
Regquired each man’s share of the gain.

Ans. D £50..7..6—21720. E £62..12..5}—29859. and

F £87..0..01—14167.

(4) D, E, and F, hold a piece of ground in common, for
which they are to pay £36..10..6: D puts in 23 oxen 27
days; E 21 oxen 35 days; and I 16 oxen 23 days. What
is each man to pay of the said rent?

Ans. D £13.3.1,—624. Il £15..11..5—1688. and
F £7.15..11—1136.

ALLIGATION

Is a rule by which we ascertain the smean price of any com-
pound formed by mixing ingredients of various prices; or
the quantities of the various arlicles which will form a mix-
ture of a certain mean or average value. It comprises four
distinct cases.

Case 1. ALLIGATION Mepian, The various quantities
and prices being given, to find the mean price of the mixture.

Rure. Multiply each quantity by its price, and divide the sum of
the products by the sum of;, the quantities.”

- (1) A grocer mixed 4 cwt. of sugar, at 56s. per cwt. with
7 cwt. at 43s. per cwt. and 5 cwt. at 37s. per cwt. What is
the value of 1 cwi. of this mixture ? Ans. £2..4..41.

(2) A vintner mixes 15 gallons of canary, at 8s. per gallon,
with 20 gallons, at 7s. 4d. per gallon; 10 gallons of sherry,

ExaMPLE.
* A farmer mixed 20 bushels of 8 s
wheat, at 5s. per bushel, and 36 20 X 5=100
bushels of rye, at 3s. per bushel, 36 X 3=108
with 40 bushels of barley, at s. 40 X 2= 80
per buslel. What is the worth of 9% 96 m(q 5. Ans

a bushcl of this mixture 7
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at 6s. 8d. per gallon; and 24 gallons of white wine, at 4+
per gallon. What is the worth of a gallon of this misture 1
. ’ Ans. 6s. 2%2334.
--{3) A malster mixes 30 quarters of brown malt, at:28s. per
quarter, with 46 quarters of pale, at 30s. per quarter, and 24
quarters of high«dried ditto, at 25s. per quarter. What is one
quarter of the mixture worth? . Ans. £1..8.21 &d.
(4) A vintmer mixes 20 quarts of port, at 5s. 4d. per quart,
with 12 quarts of white wine, at 5s. per quart, 30 quasts of
Lisbon, at 6s. per quart, and 20 quarts of mountain, at 4s. 6.
per quart, What is a quart of this mixture worth ?
S : Ans. bs. 3% £4d.
(5) A refiner melts 12 1. of silver builion, of 6 oz. fine,
with 8 5. of 7 oz. fine, and 10 lb. of ‘8 oz. fine; required
the fineness of 1 Ib. of that mixture.
Ans. 6 0z. 18 duwt. 16 gr.

Case 2.. ALLIGATION ALTERNATE. The varwus prices
being given, to find the guantities which may be mixed, to
bear a certain average price.

.RurLe. Amrange the given prices in ong column, with the proposed
average price on the left. :

Liok eack less than the average with one greater.

Place agdinst each term the difference between that with which it
is linked and the mean: and the respective differences will be the
quantities required.

Notz. - Questions in this rule admit of a great variety of answers.
acoording to the manner of linking them: also by taking other num-
bers-proportional to the answers found.

(1) A vintner would mix four sorts of wine together, of 184.
20d. 24d. and 28d. per quart, what quantity of each sort must
he take to sell the mixture-at 22d. per quart *

(2) A grocer would mix sugar at 4d. 6d. and 10d. per ib.

Answer.  Proof. Orthus: Proof.

* 18 2 of 18d. = 36d. 18 6 of 18d. = 108d.
2220-—- l 6 of 20d. = 120 0220—’-] 2 of 20d. = 40
24— 14 of 24d. = 96 g 2 of 24d. = 48
28— 2 of 284. = 56 28 1 4 of 284. = 112
T 14)308 14 14)308

22d. Q4.
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<0 as'to sell the compound for 8d. per 6. What quantity of
cach-kind must he take?
. Ans. 2 1b. at 4d. 2 1b. at 6d. and 6 1b. at 10d.
{3) How much tea at 16s. 14s. 9s. and 8s. per b. will com-
pose a mixture worth 10s. per 5.7
= Ans. 1 1b. at 16s. 2 1b. at 14s. 6 1b. at 9s. and 4 1b. at 8s.
(4) A farmer would mix as much barley, at 3s. 6d. per
ushel, rye at 4s. per bushel, and oats at 2s. per buyshel, as
will make a mixture worth 2s. 6d. per bushel. 'How much of
cach sort?  Ans. 6 b. of barley, 6 of rye, and 30 of oats.
(5) A tobacconist would mix tobacco at 2s., ls. 6d., and
ls. 3d. per lb. so that the compound may be worth 1s. 8d.
per Ib. What quantity of each sort must he take?
Ans. 7 lb. at 2s. 4 1b. at 1s. 6d. and 4 1b. at 1s. 3d,

Casi 3. ArLLicatioN Partiar. This is similar to Case 2,
except that one of the quantities is limited.

Rure. Link the prices, and place the differences as before.

Then, as the difference opposite to that whose quantity is given, is
15 each other difference; so is the given quantity to each required
\lxlannty.

(1) A tobacconist intends to mix 20 5. of tobacco at 15d.
per l6. with others at 16d. 18d. and 22d. per #. How many
pounds of each sort must he take to make one pound of the
mixture worth 174. 1* -

(2) How much coffee, at 3s. at 2s. and at 1s. 6d. per 5.
with 20 . at 5s. will make a mixture worth 2s. 8d. per 1.7

- Ans. 35 1b. at 3s. 70 1b. at 2s. and 10 1b. at 1s. 6d.

(3) A distiller would mix 10 gallons of French brandy, at
48s, per gallon, with British at 28s. and spirits at 16s. per
sallon. What quantity of each sort must he take to afford it
for 32s. per gallon? Ans. 8 British, and 8 spirits.

(4% What quantity of teas at 12s. 10s. and 6s. must be
mixed with 20 ®. at 4s. per ®. that the mixture may be worth
be.per b7 Ans. 10 1. at 6s, 10 1b. at 10s. 20 1b, at 12s.

Answer. Proof. . B.

* 15 5205 at 15d. =3004. As5:1::20:4
16— | 1 4. at 16d. = 64d.

1714 1 4.at18d. = 72d. As5:2::20:8
- a9 2 8. at 22d. = 1764.

As 36, 6124.::1ib.: 174,
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Case4. AvrvieatioN Totar. This is also similar to Case
2, except that the whole quantity of the compound is limited.

Rure. Link the prices, and place the differences as before.

. ‘Then, As the sum of the differences is to each particular difference ;
8o is the quantity given to each required quantity.

(1) A grocer has four sorts of sugar at 124. 10d. 6d. and
4d. per lb. and would make a composition of 144 . worth
8d. per Ib. What quantity of each sort must he take *

(2) A grocer having 4 sorts of tea at 5s. 6s. 8s. and 9s.
per 6. would have a composition of 87 1. worth 7s. per .
What quantity must there be of each sort?

Ans. 141 1b. of 5s. 29 lb. of 65. 29 1b. of 8s. and 14} 1b. of 9s.

(3) A vintner having 4 sorts of wine, viz. white wine at
16s. per gallon, Flemish at 24s. per gallon, Malaga at 32s,
per gallon, and Canary at 40s. per gallon; would make a
mixture of 60 gallons worth 20s. per gallon. What quan-
tity of each sort must he take ?

Ans. 45 gallons of white wine, 5 of Flemisk, 5 of Malaga,
and 5 of Canary.

(4) A jeweller would melt together four sorts of gold, of
24, 22, 20, and 15 carats fine, so as to produce a compound
of 42 oz. of 17 carats fine. How much must he take of
each sort? Ans. 4 oz. of 24, 4 0z. of 22, 4 0z. of 20, and 30
oz. of 15 carats fine.

COMPARISON OF WEIGHTS AND MEASURES.

Tai1s is merely an application of the Rule of Proportion.

(1) If 50 Dutch pence be worth 65 French pence, how
many Dauteh pence are equal to 350 French pence 7t

(2) If 12 yards at London make 8 ells at Paris, how many
ells at Paris will make 64 yards at London?  Ams. 424,

Answer. Proof. . B,

* 12 1 4 48atl12d. =576 As 12 :4::144: 48

810—---l 2 24at10d. =240 As 12 : 2 :: 144 : 24
6— 2 24at 6d. = 144
4! 4 48at 4d. = 192

Sum 12 144 144)1152(sd,

tAs 65 : 50 0
or,as 13 : 10 :: 350 3 §ﬂ)-=2691’5. Anas.

5 13
D2
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(3) If 30 i. at London make 28 /b. at Amsterdam, how
many 1. at London will be equal to 350 5. at Amsterdam ?

Ans. 375.
(4) If 95 1. Flemish make 100 /5. English, how many .
English are equal to 275 /6. Flemish? Ans. 2895%.

PERMUTATION
Is the changing or varying of the order of things.

To find the number of changes that may be made in the position
- of any given number of things.

Rure. Multiply the numbers 1,2, 3, 4, &c., continually together, to
the given number of terms, and the last product will be the answer.

(1) How many changes may be rung upon 12 bells, and
in what time would they be rung, at the rate of 10 changes
in a minute, and reckoning the year to contain 365 days,
6 hours?

1X2X3X4X5XE6XTXB8XIX10X11X12=479001600
changes, which +-10=47900160 minutes=91 years,
26 days, 6 hours.

(2) A young scholar, coming to town for the convenience
of a good library, made a bargain with the person with
whom he lodged, to give him £40. for his board and lodging
during so lopg a time as he could place the family (consist-
ing of 6 persons besides himself) in different positions, every
day at dinner. How long might he stay for his £40.?

Ans. 5040 days.

VULGAR FRACTIONS.

DEFINITIONS.

1. A Fraction is a part or parts of a unit, or of any whole
number or quantity ; and is expressed by two numbers, called
the terms, with a line between them.

2. The upper term is called the Numerator, and the lower
term, the Denominator. The Denominator shows into how



ASSISTANT.] VULGAR FRACTIONS. &

many equal parts wnity is divided ; and the Numerator is the
number of those equal parts signified by the Fraction.”

3. Every Fraction may be understood to represent Division :
the Numerator being the dividend, and the Denominator the
divisor.t

Fractions are distinguished as follows :

4. A SivpLE FracTiox consists of one numerator and one
denominator : as 2, L1, &e.

5. A Compounp FracTion, or fraction of a fraction, con-
sists of two or more fractions connected by the word of : ax
3 of 2 of %, &c. This properly denotes the product of the
several [ractions.

6. A Prorer Fracrtion is one which has the numerator
less than the denominator: as &, %, 3, 1%, &c.t

7. An ImpProPER FracTIiON is one which has the numera-
tor either egual to, or greater then the denominator: as i, %,
£ 1% &ei

& A Mixep NuvuaBER is composed of a whole number and
a fraction, as 1%, 173, 834, &c.

9. A CourLex FractioN has a fractional numerator or
denominator : but this denotes Divisivn of Fractions. Thus,

,E_', two-thirds dicided by five-sixths, 1_82, eight divided by one
3
af:\d two-thirds.

* In the fraction five-twelfths (7%,) the Denominator 12 shows thet
the wnit or whole guantity is supposed to be divided into 12 equal
parts : so that if it be one shilling, each part will be one-twelfth of
1s. or one penny. 'The Nwneralor shows that 5 is the number of
those twelith parcs intended to be taken : so g% of a shilling are the
same as 5 pence ; & of a foot, the same as 5 inches. o

1 The fraction % signifies not only % of a unit, but 5 units divid-
ed into 12 parts, or a twelfth part of five : and itis obvious that fire
twelfth parts of one shilling (or five pence) is the same as one.
twelfth part of five shillings. This mode of considering Fractions
removes many of the student’s difficulties. .

T A proper fraction is always less than wnity : thus } wants one,
fourth, and 1t wants one-lwelfth of being equal to 1. But an im-
proper fraclion is equal to unity when the terms are equal, ane
greater than unily when the numerator 15 the greater.

T 3 5 — 89 2
Thus §, or 11, or 33, is each =1; and §=1y, $=2, §3=34%.
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10. A CommoN Measure (or Divisor) is a number that
will exactly divide both the terms. When it is the greatest
number by which they are both divisible, it is called the
GREATEST CommoN MEASURE.

Note. A prime number has no factor, except itself and unity.

A multiple signifies any product of 2 number; and is therefore divisi-
ble by the number of which it is a multiple: thus 14, 21, 28, &c., are
multiples of seven. Also 14 is a common multiple of 2 and 7; 21, of
3 and 7, &ec. N

REDUCTION

Ts the method of changing the form of fractional numbers or
quantities, without altering the value.

Case 1. To reduce a fraction to its lowest terms.

Rure. Divide both.the terms by any common measure that can be
Miscovered by inspection; which will produce an equivalent fraction in
swer terms.  Treat the new fraction in a similar manner; repeating
the operation till the lowest terms are obtained.* j ’

When the oliject cannot be accomplished by this process, divide the
«reater term by the less, and that divisor by the remainder, and so on
‘11 nothing remains. The last divisor will be the greatest common
measure; by which divide both terms of the fraction, and the quotients
will be the lowest terms.

(1) Reduce %% to its lowest terms. Ans. .
(2) Reduce 228 to its lowest terms. Ans. 2.
(3) Reduce 1£2 to the least terms. Ans. L.
(4) Reduce 2232 to the least terms, Ans. £3,
(5) Abbreviate £124 as much as possible. Ans. 3.
(6) Reduce 1254¢ to its lowest terms. Anps. 4.

* This first method of abb»r:em'ating fractions is, when practicable,
nlways to be preferred: and in the application of it, the following ob-
servations will be found exceedingly useful.

An even number is divisible by 2.

A number is divisible by 4, when the tens and units are so; and by
3, when the hundreds, tens, and uniss are divisible by 8.

A number is a multiple of 3, or of 9, when the sum of its digits is a
Luulti'p}e of 3, or of 9. ’ ' 4 &

A 5 or a0 in the units’ place, admits of division by 5; one cipher ad-
:aits of division by 10, two, by 100, &e.
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(7) Reduce °27%15; to the lowest terms. Ans.
(8) What are the lowest terms of 31987 Ans.

ooy af-a

Case 2. To reduce an improper fraction to its equivalent
number.

Ructe. Divide the ypper term by the lower.
This is evident from Definition 3.

(1) Reduce '2° to a mixed number. 129=183. Ans.
(2) Reduce &* to its equivalent number. Ans. 134.
(3) Reduce 245 to its equivalent number. Ans. 7%,
(4) Reduce ';35 to its equivalent number. Ans. 5617
(5) Reduce 3149 to its equivalent number. Ans. 1833,
(6) Reduce 115! to its equivalent number. Ans. 7114.

Case 3. To reduce a mixed numlber to an improper fraction.®

Rurs. Multiply the whole number by the denominator of the fiuc-
tion, and to the product add thc numerator for the numerator required,
which place over the denominator.

Nore. Any whole number may be expressed in 2 fractional form
by putting 1 for the denominator : thus 11="1{.

(1) Reduce 152 to the form of a fraction.}

A number is a multiple of 11, w hen the sum of the 1st, 3d, 5th, &
digits = that of the 2d, 4th, 6th, &c., dizits, after xeuenchm" the elevens
contained in each.

A multiple of both 2 and 3 is, of course, a multiple of 6; and a mul-
tiple of 3 and 4 may be div ided by 12.

All prime numbers, except 2 and 5, have 1, 3,7, or 9, in the units’
place: all others are composite.

ExXAMPLES.
(1) Reduce 1385 to the least| Now,because we cannot easily
terms possible. discover a common measure, pro-
<10 =9 -2 ceed thus :(—

— — 14
220 mo =U= % Ans.

12542 to the lowest bos ~—=1. Ans,
ter(xgl Reduce to owes! - 19)133 1. Ans

~5 =83 Il ﬁ)7‘,;30
HHE = 388 = 3 = 5

76)133(1 then 19)76

* This is the cénverse of Case 2.

t183=18%7+3 X; T3 130, Ans,
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(2) Reduce 563 to an improper fraction.  Ans. '24°.
(3) Reduce 183 to an improper fraction. Ans. 3840,

(4) Reduce 134 to its equivalent fraction. Ans. o8,
(5) Reduce 273 to its equivalent fraction. Ans. 245,
(6) Reduce 514% to a fractional form. Ans. 8229,

Case 4. To reduce a fraction to another of the same value,
having a certain proposed numerator or denominator.

RuLe. As the present numerator is to the denominator, so is the
proposed numerator to its denominator. Or, as the present denomine-
tor is to the numerator, so is the proposed deuomiunafor to its nume-
rator.,

(1) Reduce % to a fraction of the same value, whose nu-

merator shall be 12. As2:3::12:18. Ans. }4.
(2) Reduce £ to a fraction of the same value, whose nu-
merator shall be 25. Ans. 25,
(3) Reduce £ to a fraction of the same value, whose nu-
merator shall be 47, 47
Ans. —,
. 652
(4) Reduce % to a fraction of the same value, whose de-
nominator shall be 18. Ans. 1%,
(5) Reduce £ to a fraction of the same value, whose de-
nominator shalil be 35. Ans. 23,
(6) Reduce ¢ to a fraction of the same value, whose de-
nominator shall be 19. 16%
Ans. —1?.

Case 5. To reduce complex and compound fractions to a simple
Jorm.

Rure. For a complex fraction, reduce both terms to simple fractions:
then by inverting the lower fraction, they may be considered as the
terms of a compound fraction. And to reduce a compound fraction, ar-
range all the numerators above a line, and the denominators below,
with the signs of multiplication interserted: divide all the upper and
lower terms that are commensurable,* cancelling them with a dash, and
placing their quotients above and below them respectively. Do the
same with the quotients : then the products of the uncancelled numbers
will give the single fraction in its lowest terms.1

* That is, having‘a common divisor.
t This rule is of the kighest importance as tending 2o ezpedite the bu-
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(1) Reduce §§ to a simple fraction. Ans. £5.
(2) Reduce ;_';l to a simple fraction. Ans. 2.
(3) Reduce 47 t0a simple fraction. Ans. §.

654 T
(4) Reduce «11% to a simple fraction. Ans. 2.

3

5) Reduce 2 of 2 of £ to a single fraction. Ans. }

3 5 ] g ! [
(6) Reduce § of & of 11 to a simple fraction. Ans. %.

siness of computation, by abbreviating to the utmost all fractional ex-
pressious, as we proceed.
Exsampres.

. on T4
(1) Reduce the complex fraction a5 to a simple form.

v
23
Zz=2q3—=22 X 9 =-.‘Q Ans
85 T IXT
1 7

(2) Reduce ;% of £ of § of % to a simple fraction.
31 1 1
5 OXEXTX 8 _ 4 4ns
WXaxXw f
2 1 4 2
{3) Reduce the annexed fractional expression to its proper quan-
ity.
16 1Y A 6% o £ 16 g

sl

98
13

567

T . % v 137
TR §§°f24f*5°f B3 =11 X 1gs X3 ;; 7% 120 X g3
1 7
11 1 1 1 21
1 12X 3 5 49 1 63 £
X6 X YABE X 1X72 X B3 X 9B XA3X 36T 77 -‘5“
TIT X APEXABKABXIATXBEBX AP X M Rt
1 9 1 2 21 29 3
1 1 3 4 1

= £2..8}s. = £2..8..11. Ans. 1
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(7) Reduce 11 of. 133 of _2_8_2to a simple fraction.
143z 38% Ans. 143,

(8) Reduce £ of £ of 112 to a single fraction. Ans. 5.
{(9) Reduce ;3% of 371 of 5 to its equivalent number,

1 . Ans. 11277
(10) Reduce —Z of 226 of Z to its equivalent number.
14 ki Ans. 73.

Case 6. To reduce a fractional quantity of a given denomiha-
tion to an equivalent fraction of another denomination.

RuLe. Consider what numbers would reduce the greafer denomina-
tion to the less; then to reduce to a greater name, multiply the denom
inator by those numbers, and to reduce to a less name, multiply the
numerator : the compound thus produced, when reduced to a sunple
form, will be the fraction required.

(1) Reduce Z of a penny to the fraction of a pound.*
(2) Reduce 2d. to the fraction of acrown. Ans. 5 or.
(3) Reduce 4 duwts. to the fraction of a lb. troy. Ans. 515 1.
(4) Reduce 2 . avoirdupois to the fraction of a cuwt.
_Ans. 145 cwt,
(5) Reduce 155 of a pound to the fraction of a penny.}
(6) Reduce £315. to the fraction of a penny. Ans. 2d.
(7) Reduce 31y of a pound troy to the fraction of a
penny-weight. Ans. 4 duwt.
(8) Reduce 1}y cwr. to the fraction of a lb. Ans. 4 Ib.

Case 7. To find the proper value of a fractional quantity.

Rure. Reduce the numerator to such lower denomination as may be
necessary, and divide by the denominator; abbreviating as much as
possible in valuing the remainders.

Nore. Itis evident, from Definition 3, that this Case is precisely that
of Compound Division.

(1) Reduce £ of s pound sterling to its proper value.}

7
*ld =——
i 8X12X20

_TX20X12 712
t v = 1930 — @6 =}d. 4dns.

3 X20
1£=—7—=3%x5=18s. 4ns,

=Lvry. Ans.
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{2) Reduce 2s..to its proper value. Ans. 4d. 31 ¢rs.
(8YReduce £ of a Ib. avoirdupois to its proper value.
Ans. 9 0z. 23 dr.
(4) Reduce I cut. toits proper value.  Ans. 3 ¢grs. 3% 1b.
(5) Reduce 2 of a Ib. troy to its proper value.
Ans. 7 oz. 4 dwts.
(5) Reduce 14 of an ell English to its proper value.
Ans. 2 grs. 3% nails.
(7) What is the valne of £57187 Ans. 19s5. 10} 1.
(8) Reduce 225 of a mile to its proper value.
Ans. 6 fur. 105 yds.
(9) Reduce 232 of an acre to its proper valus,
Ans. 1 a. 2 r. 3} per.
431 cwt. Ans. 1 qr.221b. 331

(10) Find the value of 13 2321
Case 8. To reduce any given quantily to the fraction of a
greater denomination.

Rure. Reduce the given quantity (if compound) to the lowest de-
nomination mentioned, that it may assume a simple form: then multiply
the denominator, as in Case 6.

(1) Reduce 15s. to the fraction of a pound sterling.

15s.=£12=L£3 An~

(2) Reduce 4d. 3! ¢rs. to the fraction of a shilling. Ans. 2

(3) Reduce 9 o0z. 22 dr. to the fraction of a {b. avoirdupois

Ans. 4 1b.
(1) Reduce 3 ¢rs. 3% Ib. 1o the fraction of a cut.
Ans. T cut.
(5) Reduce 7 oz. 4 dwts. to the fraction of a lb. troy.
Ans. 2 1b.
(6) Reduce 2 ¢rs. 3} nails to the fraction of an English
ell. Ans. 5 ell.
(7) Reduce 14s. 61d. #; to the fraction of a £.
Ans. £

(8) Reduce 4d. 11} grs. to the fraction of a evown.
Ans, 28 cr.
(9) What fraction of an acre are 3 roods, 32 perches?

Ans. 12 a.
(10) What part of a shilling are £ of 2d. Ans. }s.
Case 9. To find the least common multiple of two or more

numbers.
Rure. Arrange the given numbers in a line, (omitting any one that
is a factor of one of the others,) and divide any twon or more of them by
& common divisor, placing the quotients and undivided numbers below;
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proceed with these in the same manner, and repeat the process til! there
remain not any 1wo nubers commensuralic : the continned praguct of
the divisors, quotients, and undivided nuinbers, will be the least common
multiple.

(1) Required the least common multiple of 2, 3, 4, 5, 6, 7,
8,9, and 10.*

(2) Find the least number divisible by 3, 4, 5, 6, 7, and 8.

Ans. 840.
(3) What is the least common multiple of 2, 3, 4, 5, 6, 7,
8,9,10, 11, and 127 Ans. 27720.

Case 10. To reduce fractions to a common denominator.

Rure 1. Multiply each numerator into all the denominators, except
its own, for a numerator; and all the denominators for a connnon de-
nominator. Or,

Rure 2. Find the least common multiple of the denominators, which
will be the least common denominator. Divide this by each denomina-
tor, and multiply the several quotients by the respective numerators for
the required numerators.

(1) Reduce
(2) Reduce

and 4 to a common denominator.}

, §, and £, to a common denominator.

2 8 .
Ans. 3%, 48, and 39 or 4, 8, and §.
(3) Reduce %, &, 1, and £, to a common denominator.

7 35 560 504 720
Ans. '}4 0? 8407 810° and 30"

(1) Reduce , 1, and 1, to a2 common denominator.
1 Aus. 42, 35, and. 18,
(5) Reduce 3, 4, and =% of 2, to a common denominator.

315 860 539
Ans. #%5%, £8%, and P

{6) Reduce 11,21, and ! of 11, to a coinmon denominator.

75 13 25
Ans. 18, 2, and 25,

" 2 and 4, being factors of 8, 3 a factor of 9, and 5 a factor of 10, may
be omitted. Thus,

?&7,8,9, 10 T]xeu2X3X7X4X3X5=42x60_—_
33,7, 4,9, 5 2520, the least number divisible by
<713 3 all the given numbers.

(2] —
1 ); Z; %4 Enumerators. Ans. Lgand 3§
4 X 7 =28 the denominator,
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ADDITION.

Rute. Reéduce the given fractions to a common denominator, over
which place thic sum of the numerators.

(1) Add 2 and £ together. 3+§=14+)3=32=18.. Ans.

(2) Add 2 b .,, and £, (6) Add 5 -, 61, and 41.

(3) Add 1, 41, and 2.* (7) Add li 31, and L of 7.

(4) Add 7§- and 2 together. (8) Add 5 of 61, and 4of 71,
(5) Add 2, and % of 2. (9) Add 1 of 9" and 2 of 45,

Fractional quantitics may be reduced to their proper values,
and the sum found by Compound Addition.

(10) Add 2 of a pound to & of a shilling. Ans. 8s. 4d.
(11) Add 1. gs. and L3, Auns. 14s.
(12) Add 2 1. troy, ¥ oz. and § oz.
Ans. 7 o0z. 19 duts. 20 gr,
(13) Add 4 of atonto § of a cut.
Ans. 12 cwt. 1 gr. 11 16,
(14) What is the sum of 2of £17..7..6d., 4 of £1 2, and

2 of a crown? 41115‘ £13..O..2-2L.
(15) Add 4 of 3 a. 1 .20 p.,, 2 of an acre, and 2 of 3
roods, 15 perches. Ans. 3 a. 2 7. 331 p.
SUBTRACTION.

Rore. Reduce the given fractions to a common denomiuator, over
which place the difference of the numerators.

When the numerator of the fractional part in the subtrahend is great-
er than the other numerator, borrow a fraction equel to unity, having
the common denominator ; thcn subtract, and carry one to the mteger
of the subtrahend.

(1) From 2 take £. 3—f=21— %3=;‘§. Ans.

(2) From g take g. (6) From 64} take 2 of g
(3) From 52 take % of §. (7) From 15‘ take 12

(4) Trom 28 take 2 of 1. (8) Subtract £2 from 13
(5) From 12 take 1 of 2 (9) Subtract%% from 1 of 9.

Fractional quantities may be reduced to their proper values,
as directed in Addition.

* When there are infegers among the given numbers, first find the
sum of the fractions, to which add the wmtegers.

Thus in Ex. 3, 3+3=3; then §4 =7, 4-%=11; and 44}
411 Ans.
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10) From £ of a pound take 3 of a shilling. Ans.7s. 11d.
§ p 3 2

(11) From 12s. take 2 of 7id. Ans. 1s. 3d.
(12) What is the difference between § of £14;.; and
fz of £133.1 Ans. 2d. 31 grs.

(13) Subtract § cwt. from 4 ton. Ans. 10 cwt. 2 grs. 102 B.
(14) From % of 5 Ib. troy subtract of 31 oz.
Ans. 315. 2 oz. 1 dwt. 2% gr.
(15) Subtract 7131 furlongs from 1% mile.
Ans. 4 fur. 9 yds.

MULTIPLICATION.

Rure. Prepare the %wen numbers (if they require ity by the rulec
of Reduction: then multiply all the numerators together for the namer-
ator of the product, and aﬁ the denominators for the denominator.

(1) Multiply 2 by 3. 3X3=4;. Ans.

(2) Multiply Z by 2. (6) Multiply 1 of 2 by £,
(3) Multiply 482 by 13§. (7) Muliiply 5¢ by .

(4) Multiply 4302 by 183. (8) Multiply 24 by 2.

5) Multiply ¢ by 2 of $. | (9) Multiply 2 of 9 by Z.
10) Multiply £3..15..91 by & of 5. Ans. £15..9..113 #r.
(11) Multiply 314 miles by 4 of 43%.

Ans. 8 m. 2 f. 1884 yds.
(12) Required the product, in square feet, of 14 fi. 7 in.
by 8 f1. 9 in. Ans. 12728 sq. ft.

DIVISION.

RuLe. Prepare the given numbers (if they require it) by the rules
of Reduction ; then invert the divisor, and proceed as in Multiplication.”

(1) Divide & by 2.4

(2) Divide 14 by . 2 asn by 3 of 10%
(3g Divide 5723, by 135, | () DV 833y o of 227,

(4) Divide 793534 by 182. | (8) Divide 93 by § of 7.
(5) Divide 16 by 24. (9) Divide 2 by 2 of 2 of §
(6) Divide % by 4%. | (10) Divide 3 of 16 by £ of 3

* A number inverfed becomes the reciprocal of that number;
which is the quotient arising from dividing unity by the given num-
ber : thus 1<-7=1, the reciprocal of 7; 1+%=%, the reciprocal of 3.

© W
QR -

Pt +i=—2 X1 =3 Aas

S
—
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11) Divide £11212 by 32 of 12. Ans. £3.17.10} 1.
12) Divide 1s. 41d.% by 2 of 8. Ans. 6d. 381 grs.
13) Divide 3 grs. 241 1b. by 7% of 11, in the fraction of a

cwe.; and value the quotient. Ans. 1 cwt. 1 gr. 15% 1b.
(14) What must £7..14..6. be multiplied by, to produce
£21..17.97 Ans. 28,

THE RULE OF THREE.

Rure. Prepare the terms, previous to stating, so that no subsequent
Reduction will be necessary : then, having stated the question, as pre-
viously directed, irvert the dividing term, and the continued product of
the three will be the answer.

(1) If 3 of a yard cost £5. what will 2, of a yard cost ?*
(2) If & yd. cost £2. what will 11 yd. cost? Ans. 14s. 84.
(3) If 3 of a yard of lawn cost 7s. 3d. what will 10} yards
cost? Ans. £4.19.10} 2.
(4) If 7 Ib. cost 2s. how much will 8s. buy?  Ans. 1% 16
(5) If 48 men can build a wall in 24! days, how many

men can do the same in 192 days? - Ans. 63 men.
(6) If 2 of a yard of Holland cost £1. what will 122 ells
cost at the same rate ? Ans. £7..0..82 §.

(7) If 3 yards of cloth, that is 11 yard wide, be suflicient
to make a cloak, how much that is 4 of a yard wide will

make another of the same size? Ans. 41 yards.
(8) If 12} yards of cloth cost 15s. 9d. what will 481 yards
cost at the same rate ? Ans. £3..0.91 A

(9) Tf25%s. will pay for the carriage of 1 cwt. 1451 miles,
how far may 61 cwt. be carried for the same money ?

Ans. 225% miles.
(10) If % of a cuit: cost £14. 4s. what is the value of 71

cwt.? Ans. £118..6..8.
(11) If £ 1. of cochineal cost £1..5. what will 367 5.

come to? Ans. £61.3..4.
(12) How much in length that is 7.% inches broad will

make a foot square ? Ans. 20335 inches.
(13) What is the value of 4 pieces of broadcloth, each 273

yards, at 15¢s. per yard? Ans. £85..14..3} 4.

yd. £. yd. - ; 3 ; £.
*As% : % s TQF . ?XE-(?:%:lsS Ans.
2 2 1
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(14) If a penny white loaf weigh 7 oz. when a bushel of
wheat costs 5s, 6d. what is the bushel worth when a penny
white loaf weighs but 2% 0z.? Ans. 15s. 4d. 31 grs.

(15) What quantity of shalloon that is 2 of a yard wide will
line 71 yards of cloth that is 14 yard wide? Ans. 15 yards.

(16) Bought 31 pieces of silk, each containing %42 ells, at
6s. 03d. per ell. How must [ sell it per yard to gain £5. by
th> bargain ? Ans. 5s. 91d. 288,

THE DOUBLE RULE OF THREE.

(1) If a carrier receive £244. for the carriage of 3 cuwt,
150 miles, how much ought he to receive for the carriage of
7 cwt. 3% grs., 50 miles ? Ans. £1..16..9.‘

(2) If £100. in 12 months gain £5}. interest, what prin-
cipal will gain £32. in 9 months? AAns. £85..14.31 5.

(3) If 9 students spend £10Z. in 18 days, how much will
20 students spend in 30 days? Ans. £39..18..422.

(4) Two persons earned 4§s. for one day’s labour: how
much would 5 persons earn in 10} days, at the same rate ?

Ans. £6..1..43 L

(5) If £50. in 5 months gain £277%. what time will £134.
require to gain £1.7 Ans. 9 months.

(6) If the carriage of 60 cuwt., 20 miles, cost £141., what
weight can I have carried 30 miles for £575.7 Aans. 15 cwt.

DECIMAL FRACTIONS.

In Decimal Fractions the unit is supposed to be divided
into tenths, hundredths, thousandth parts, &c., consequently
the denominator is always 10, or 100, or 1000, &ec.

In our system of Notation, the figures of a whole number
follow each other in a decimal (or tenfold) proportion. Hence,
the numerdtor of a decimal Fraction is written as a whole
number, only distinguished by a separating point prefized to it,
Thus *5 for #;, ‘25 for 27, *123 for T

The denominator is, therefore, not expressed ; being always
understood to be 1, with as snany' ciphers affized as there are
Places in the numerator. : ’ ’ T

The different values of figures will be evident in the an-
nexed Table,
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~

Integers. Decimul parts.
7654321.2345¢67,&c
= = — e
sEpo=rs proprd
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-5 =L FEE
- ® =E£ZT 8,472
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From this it plainly appears that the figures of the decimal
Sraction decrease successively from left to right in a tenfold
proportion, precisely as those of the whole number.®

Ciphers on the right of other decimals do not alter their
value: for -2=2;, -20=22%;, -200= 220, are all equal. DBut
one cipher on the left diminishes the value ten times, two
cipheis, one hundred times, &c., for -02=12,-002=1 25, &c.

A vulgar fraction having a denominator compounded of 2,
or 5, or of both, when converted into its equivalent decimal frac-
tion, will be finite: that is, will terminate at some certain
number of places. All others are infinite ; and because they
have one or more figures continually repeated without end,
they are called Circulating Decimals. ‘T'he repeating figures
are called repetends.

One repeating figure is called a single repetend ; as ‘222,
&c.; generally written thus, *2; or thus -2. But when more
than oae repeat, the decimal is a compound repetend ; as 36
36, &c.,or ‘142857 142857, &c. These may be written =367,
and -*142857°; or -36, and ‘142857,

Pure repetends consist of the repeating figures alone ; but
nixed repetends have other figures befure the circulating deci-
mal begins : as -0457, -96°354".

Finite decimals may be considered as infinite, by making
ciphers to recur, which do not alter the value.

Circulating deciials having the same number of repeating
figures ave called similar repetends, and those which have an
unequal number are dissimilar.  Similar and conterminous rep-
etends begin and terminate at the seme places.

* The firat, second, third, fourth, &c., places of decim'a.ls are called
primes, seconds, thirds, fourths, &c.. reapective].y ; and dec_lm&ls are read
thus: 57+57 fiftv-seven, and five. seven, of a decimal ; that is, fifty-seven,
and fiftv-soven hundredths.” 206-043 two hundred and six, and naugh?,
fonr three - that iv, 206 avnd forty-three thousandths.
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ADDITION.

RuLe. Place the numibers so that the decimal points may stand in a
perpendicular Line: then will units be under units, &c., according to
their respective values. Then add as in integers.

(1) Add 72:5-+32-071+21574+4-371-4+42'75.
(2) Add 30-0742-0071-+59-4324-7-1.

(3) Add 3-5447-25-+927-0142:0073+1°5.
(4) Add 52°754-47-21+724+4-31-452+-3075.
(5) Add 3275--27-514-+1-005+725+7-32.
(6) Add 27-5-4-52-+3-2675+574142720.

SUBTRACTION,

RuLe. Place the subtrahend under the minuend with the decimal
points as in Addition; and subtract as in integers.

(1) From -2754 take 2371. (5) From 571 take 54-72.
(2) From 237 take 1'76. (6) From 625 take 76:91.
(3) From 271 take 215'7. (7) From 23:415 take -3742
(4) From 2702 take 75-4075. | (8) From -107 take ‘0007

MULTIPLICATION.

Rurz. Place the factors, and multiply them as in whole numbers ;
and in the product point off as many decimal places as there are in both
factors together. en there are not so many figures in the product,
supply the defect with ciphers on the left.

(1) Multiply 2:071 by 2-27. | (7)  27-35 X 7-70011.
(2) Multiply 2715 by 24:3.* | (8) 5721 X -0075.
(3) Multiply ‘2365 by -2435. | (9) -007 X -007.

(4) Multiply 72347 by 23-15. [ (10} 20-15 X -2705.
25) Multiply 17105 by -3257. | (11) 907 X -0025.

6) Multiply 17105 by -0327. | (12) 3409803 X -0016218.

When the multiplier is 10, 100, 1000, &c., it is only removing the
separating point in the multiplicand so many places towards the right
as there are ciphers in the multiplier: thus, ‘578 X 10 =578, ‘578 %
100 = 578, ‘578 X 1000 = 578, and 578 X 10000 = 5780 ’

CONTRACTED MULTIPLICATION.

Rure. Write the multiplier under the multiplicand in an irwertcd‘
order. the units’ figure under that place which is intended to be retain-
ed in the product.

* The 2nd example may be multiplied in ¢two products, first by 3,
and that product by 8 for 24. The 8rd, 6th, 7th, and 12th may be con-
tracted in a similar way.
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In multiplying, begin with that fignye of the multiplicand which

gtands over the multiplyinz tigure, rojoviine all or the 1ight of tha: ;
and set down the first figures of all the products in a 1‘upcmhcul
row.

Increase the first figure of each product by carrying o i what would
arise from muhxplyuw the #uo next rejected fizures on the »i :lit, at th
rate of one from 5 to 14 meclusive, two tfrom 15 o 24, three from 23 to 2}
inclusive, &c.

Note. If perfect accuracy as far as the last decimal fizure be, do-
sired, it will be cligible to fiud one fi jurc more in the product than i
actually wanted.

(13) Muliiply 384672158 by 3-683, and let there be onl;
four places of decimals in the product.*
(14) Multiply 3-141592 by 327138, retaining only four

places of cecimals in the product. Ans. 1656995,
(15) Multiply 238-645 by 82173, retaining ouly the inte-
gers in the product. Ans. 1061064.

(16) Multiply 37312758 by 157524, and rescrve only one
place of decimals; and again, reserving three p.d(‘Ou
Ane. 6276:0, and 6276951,
(17) Multiply 3953756 by 73342, retuining only fou.
places of decimais. Ans. 295:0700.

] DIVIZICN.

Divipe as in integers, and the first fizure of the quotien:
will be of the same value as that figure of the dividend which:
stands over the units in the first product of the diviser, so that
the point must be placed accordingly ; ciphers being prefixed,
wlien necessary.

Note 1. After proceeding through the divi‘end, to ascertain if thu
quouent is correctly pointed, observe that thie decimal places in the di-
visor and quotient together must equal in number theze of the dividend

2. When there are Sewer decimal places in the dividend than in th -

dlvmor, equalize them by affizing ciphers; and the quotient, to fhas
extent, will be a whole number,

* Con*vocted method. Cormon method.
384672153 554972153
3863 3-683
[ -—
11540163 1151016474
2308033 377377264
307733 2303032448
11540 11540164]74

L1578 1135747557014
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3. Ciphers may be subjoined to the decimal part of the dividend, or
brought down as if they were subjoined, in order to continue the ope-
ration to any degree of exactness desired.

(1) Divide 21775 by 65. (7) 738254 - 64252,
(2) Divide 709 by 2°574. (8) -0851648 < 423.
(3) Divide 125 by -1045. (9) 267-15975 + 13-25.
(4) Divide 48 by 144. (10) 721564 +-1347.
(5; Divide 5714 by 8275. | (11) 85643825 < 6-321.
(6) Divide 715 by “3075. . (12} 1=+ 31416,

To divide by 10, 100, 1000, &c., remove the separating point in the
dividend so many places towards the left as there are ciphers in the
divisor, and the thing is accomplished.

Thus 5784 = 100=2575-4, 5734 — 100 == 5784, 5784 = 1000 =5784,
5784 -~ 10000 == -5784.

. (13) 3719+ 10. (15) 1307 1000.
(14) 374+ 100. (16) 34-012 - 10000.
CONTRACTED DIVISION.

Ascertain the value of the first quotient figure, from which it will be
known what number of figures in the quotient will serve the purpose
required. Use that number of the figures in the divisor, (rejecting the
others on the right,) and u sufficient number of the dividend, to find the
first figure of the quotient; make ecach remainder a new dividual, and
for each succeeding figure reject another from the divisor: but observe
to carry to each product from the rejected figures, as in Contracted
Multiplication.

Note. When there are fewer figures fn the divisor than the number
wanted in the quotient, proceed by the common rule till those in the
divisor are just as many-as remain to be found in the quotient, and then
use the contraction.

(17) Divide 70-23 by 7-9863, to three places of decimals.*

(18) Divide 721-17562 by 2:257432, to the extent of only
three places of decimals in the quotient.

(19) Divide 25-1367 by 217-35, to the fourth decimal.

. .. * Contracted Method. Common Method.
7+9863)70-230(8'793 7-9863)70-2300(3-793
63890 638904

6340 633960
5590 5590/41
750 749|190
719 7181767
30/4230"

2]
U 23/9589
x 616 41-
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(20) Divide 51-17542 by -123415, to the second decimal.
(21) Divide 27104 by -3712, the intcgrul quotient only.

CIRCULATING DCCIMALS,

To reduce a circulate to a vulgar fraction.

Rure. 1. For a pure repetend, make the circnlating figures the
umerator, 10 as many nines for the denominator.

2. For a mized repetend, snbitract the finite part from the whole, and
mke the difference the numerator; the demominator to which will
susist of as many nines as there are repctends, with as many ciphers
1hjoined as there are finife figures.

ExampLEs.

(1) Reduce ‘17, -3%,-9%, -°01”, and "1 {2357 to their equivalent
ulgar fractions.
g=1; ‘9'=2==1; “0l'=/; and 142857/

98 1
(2) Reduce -03’45” and 3-5'126" to cquivalent vulgar frac-’

e B345—3 )
03'45" = — e~ =% = 1iis = 4%
35126—35
3-5126" = aa - = W = 18— 3% Or thus:
5126—5
35126"=3 + 9990 = 3%%%% = SlTﬁTQF'

In Apprrion and SustracTioN of Circuluting Decimals,
iake them similar and conterminous, and carry to the figures
a the right whatever would arise from the repetends bezng
mtinued.

Note. In all cases, when the repetend is 9, make it a cipker, and
1d 1 to the next figure: for -999, &c. = L.

In MurtirLicaTION, carry to the product of the right hand
gure what would arise from the product of the repetends con-
nued ; and in finding the sum of the products, observe what

. directed in ApDITION.

In Divisiox, it is only necessary to observe that the opera-
on may be carried on with the repeating figures of the divi-
end, to any extent required.

Note When the Munltiplicr or the Div<or 18 a circulate, the most
mvenient method is. 1o change it into a common froction.
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EXAMPLES.

(3) What is the sum of 25°142857", 10 3°90%, 12:035’, ar

4-02°567/1
Similar.

25142857 = 257142857

10-3°90/ = 10-3'909090/
12-03% == 12-03'555555"
4-02'567° = 4:02'567567°

Similar and conterminous.
= 25-14'285714/
= 10-39'090909”

12-03°555553"

4-02°567567

Sum 51:539'499746”

(4) What is the difference between 567-'367” and 550'972¢
Also, between 57, and 49-8°53"7

57

567367 = 567 3'673673673673 !

550'9729" 55-0'972997299729° 49-8'53/

difference 512"2‘760676373943’ diff. 7-1'46”
(5) Multiply 65 316 by -753.(6) Muluply 5" by 33
65316 \36/ = : g;=3,4,,=¥

753 13745’

195950 37

32658337 94°18°

45721666" 403'63"

product 49-163450 11)497-81°

(7) Divide 150-9'045 by 33.

3)150:9'045
11)50-3\015
4:5'728637’ quotient.

product 45256198, &

(8) Divide 17:8054’ by 3-6.
36/ =3§=32=11

17-8054’ X 2 —

53 4163’
4-856'03’ quotient. 11

(9) What are the equivalents 10-004'354’ and 65-00063'64

Ans. 5225, and 654

411
660 000

R

(10) What is the sum of 57-575 +3:59'163' -'—210 16/

<06'3759'?

Ans. 271-397°057674235892".

(11) Required the difference between 36-30'45207' a

47-280'43'.

Ans. 10-975'9135982268".

(12) Multiply 4-428571" by 347; and 17-0'54/ by 6-'14

Ans. 1536-714285;

and 104'85'387205’.

(13) Divide 15361714285’ by 347; and 104-85'387205/

3i4ag,

Ans. 434285717, and 17-0°'54/,
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REDUCTION.
To reduce a Vulgar Fraction to a Decimal.

Rore.  Add ciphers to the numerator. and divide by the denomina-
w; the quotient will be the Jdecimal fraction required.

(1} Reduce 1, 1, 2, and 3, to decimals.
Ans. 25,5, 75, and *375.

{2) Reduce 1, 1, 1, and }, to decimals.
Ans. -3, 02, 142857, and -1”.
{3) Reduce % to a decimal. Ans. -1'923076".

{4) Reduce %3 of 11 to a decimal. Ans. -6'043956".

‘o reduce a given quantity to the Decimal of any denomination
required.
Rute. Reduce thase of the lowest denomination to decimal parts of
e next snpevior, on the left of which place the given quantity of that
momination; reduce this to the uext, and pzoceed as before, till it is
the denomination reqnired.

(5) Reduce 5s.* 9s. and 16s. to the decimals of a pound.
Ans. £235, £45, and £8.
(6) Reduce 8s. 4. to the decimal of a £.  Aas. £416.
(7) Reduce 16s. 73d. to the decimal of a £}
(8) Reduce 19s. 5‘d to the decimal of a £.
Ans. £:9729167,
(9) Reduce 12 grains to the decimal of a 1. troy.
Ans. 1h. 1002082,
(10) Reduce 1217 dramsto the decimal of a lb. avoirdupois.
Ans. 1b. 047668,
(11) Reduce 2 ¢grs. 14} Ib. to the decimal of a cut.
Ans. ciet. 62723+
(12) Reduce 2 furlongs, 1614 yards to the decimal of a
ile. Ans. -341761°36" mile.
(13) Reduce 514 pints to the decimal of a gallon.
Ans. "71]16" cal.
(14) Reduce 4} gallons of wine to the decimal of a hogs-
ad. Auns. 10714285,

t !] 300 ) qrs.
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(15) Required the mixed decimal number equivalent to
£3.9.1253.d. Ans. £3-45471.
(16) Express 7 weeks, 3 days, in the decimal of a year,
Ans. yr. "142465+

To find the proper value of a Decimal Fraction of any Integer.

Rure. DMuliiply the given decimal by the proper number to reduce
it to the next inferior denomination, pointing off the given number of
decimals in the product; reduce these to the next, and so on to the low-
est; and the wlole numbers on the left (being collected together) will
be the valne reepirel. ’

A decimal of 2 £. may be thus valued by inspection. Double the
tenths for shillinms, and call the number in the second and third, far-
things, ubating ore above 12, and fwo above 37.  But if the second 18 5,
or upwards, call the 5 one shilling, und reckon ouly the excess above
five with tle third. ’

By reversinyg these divections, any given sum in shillings, &c., may
be expressed in the decimal of a £.—Tlms, Luli the shillings are tenths,
and an odd shiliiag, 3 bundredths; the rest (in farthings) add into the
second and third pluces, inereasing one above 11 farthings, and twp
above 36.

(17) What is the value of ‘8322916 of a £.*

(18) Reduce £-740596 to its proper value.

Ans. 14s. 94..2:97216 grs.

(19) What is the value of ‘052031 of a 1b. troy?

) Ans. 19 ducts. 16-80384 grains.

(20) What is the value of -4909375 1b. avoirdupois ?

Ans. 7 0oz. 13-68 drams.
(21) What is the value of £:19895?
Ans. 3s. 11d..2:992 grs.
(22) What is the value of -625 of a cur.?  Ans. 2 grs. 14 1b.
(23) What is the value of 071428 of a hogshead of wine ?
) Ans. 4 gal. 1-999856 gts.
(24) What is the value of ‘0625 of a barrel of beer ?
' Ans. 2 gallons, 1 quart,
(25) What is the value of 142165 of a year?
Ans. 51-999725 days.

* £. -8322916

20 By inspection.
8. 166155320 £ s. d.
12 ‘8 = 16..0
d. 7719981 ;32 = 0.7%
4 832 = 16..7%

s d.
grs. 2:099936  Ans. 16..7% very nearly.
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Decimal Tables of Coin, VWright, ryg(lﬁ]![tn:swei )

TABLE 1.

. -4
SrterLING MoNEY. gqrs 8611866
£1. the Integer. 1 -020233
s. |dec.| s. dec. T.iBLE 111
ig '35 Ss) '15 Troy WricHT.
17185 17 33 1 5. the Integer.
16 |8 6 -3 Ounces the same
15 175 5 -25 s Pence in'T'able 11.
14 (-7 4 2
13 |65 13 15 | diwts. | Decimals.
12 |6 2 -l 10 ‘041666
11 |65 |1 05 9 ‘0373
10 |5 .8 ;033533
7 ‘029166
64. ‘025 6 025
5 -020833 5 ‘020833
4 ‘016666 4 016666
3 -0125 3 0125
2 -008333 2 *008333
1 004166 1 ‘004166
Sqrs_ 003125 12 gr. -002083
2 -0020833| 11 -001910
1 -0010416 10 ‘00173
9 0015562
TABLE II. 8 -001389
Exg. Coix. Is. 7 001215
Long Meas. 1 Footf 6 001012
the Integer. 5 000868
4 -000694
Pence or| 3 | -000521
Inches. D_eczmals. 2 000317
6 |8 1| -000173
5 1416666
4 .333333 | 1 oz. the Integer.
3 25 Penny-weights the
2 166666 same as Shillings
1 -083333 in the first Table.

(rains.,
12
11

“ 10

-025

-022916
-020833
‘01875
‘016666
-014583
<0125

-010416
-008333
-00625
‘~004166
! -002083

—t WA VO =Y @O

Decimals.

TABLE IV.
" Avoir. WEIGHT.

"1 cwt. the Integer.

t

| Qrs. | Decunals

I

o2 s

| 1 125

! 14MSW 125
13 ‘116071
12 107143
11 098214
10 089286
9 080357
8 ‘071428
7 r -0625
6 -053571
5 044643
4 035714
3 026786
2 017857
1 008928

I

| 8oz.| ‘004464

7 1-003906 |
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? Decimal T'ables of Coin, Weight, and Measure. ]
i 60z. | -003348 | B0& | '317I60 g ] -005052
o2 70 277777
5 |-002790 | oo | 558005 2 | -003968
4 +002232 . 1 -001984
’ 50 198412
3 ‘001674 3
40 *158730
2 ‘001116 20 119047 TABLE VII.
1 *000558 =
. 20 079365 MEASURES.
a ‘060118
¢ 10 039682 Liquid. D
3 *000279 9 035714 quid. ry.
Plws | g mng | ee
. 7 027777 gl
TABLE V. 6 .023809
Avotr. WrricHT. 5 .019841 | Pts.| Dec. i Bush.
1 1b. the Integer. 4 015873 | 4 |5 4
5 Desioa 3 |-0t1904 | 3 |[375 3
ugCeS. - ecunais. 2 007936 2 25 2
o 1 |-003968 | L [-125] 1
7 | -4375 3 [09375] 3p.
6 |37 4pts| -001984 | } lo625 | 2
5 3125 3 *001488 L |-03125] 1
4 25 2 *000992 .
3 ‘1875 1 000496 | Decimals. | Qr. Pks
2 125 ‘0234375 3
1 ‘0625 -015625 2
py 3128 1 Hogshead the | -0078125 1
r. | -0312
¥ ] -027343 Integer. 005859 | 3 pts
6 1023437 *003906 2
5 -019531 |Gallons.| Decimals. | *001953 1
4 015625 | 3 476190
3 011718 | 20 ‘317460 TABLE VIIL
2 0073812 18 }2%22 Loxg MEASURE.
1 "003906 8 126984 |1 Mile the Integer.
i, TABLE VI. ‘ g (l)(l,;,l)lé Yards. | Decimals.
' Liquip MEasurE. 5 '01952 1000 -568182
:1 Tun the Integer. . : S 900 ‘511364
' ° 4 063492 800 .
allons.| Decimals.| 3 | 047619 54545
100 | -396825 | 2 | -031746 | (00 | 397727
1 600 +340909

i 90 | -357142

015873
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Decimal Tables of Coin, Weight, and Measure.

5004d.| 284091 | 804d. | 219173
2000 | aorors | 7o | 191761 TABLE X.
300 | 170454 | 60 | -164383 | CLOTH MEASURE.
200 113636 | 50 | -136986 | 1 Yard the Integer.
100 056818 | 40 109589 Q*‘B;h‘fl same as
90 -051136 | 30 082192 e -
80 045454 | 20 054791 | Nails. |Decimals.
70 039773 | 10 027397 | 3 1875
60 034091 9 021657 | 2 -125
50 028409 | 8 | 021918 % 1 0625
40 Q707 . 7 019178
30 | 017045 | 6 ! 016438 | _ APLE XL
20 011364 | 5 | -013698 | LEAD WeienT.
10 005682 4 i -010959 A Foth. the Integer.
9 005114 3 | -008219 i Hund. | Decimals.
8 *004545 2 ‘005179 10 -512820
7 003977 1 002739 9 -461538
6 ‘003409 | 1 1w the Tutewer. 8 410256
5 -002841 1 )/“ .. fj 0 7 "358974
4 ‘002273 11 -133353 ll O -307692
3 001701 10 -416566 5 956410
2 ‘001136 o] -375 4 205128
1 -000568 8 -333333 3 ‘153346
2ft. | -0003787 7 201666 2 1102564
1 -0001891! ¢ 25 1+ | 051282
6in.| -0000947| 5 208333 3qrs| ‘038461
3 -0000474| 4 -166666 2 -025641
2 -0000315| 3 125 1 012820
1 0000158 2 083333 | 14 lBs 0064107
1 ‘041666 13 0059523
TABLE IX. 30m. | ‘020833 | 12 -0054945
TIME. 20 -013888 | 11 -0050366
10 006944 | 10 -0045787
1 Year the Integer. 9 -| 00625 9 -0041208
Months the same as 8 005555 8 +0036630
Pence in Table 11. 7 -004861 7 -0032051
6 -004166 6 00271472
Days. | Decimals. 5 003472 5 -0022893
300 | '821918 4 -002777 4 -0018315
200 | -547945 3 -002083 3 0013736
100 | 273973 2 -001388 2 0009157
90 | 246575 1 -000694 1 -0004578

2"
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THE RULE OF THREE.

{1) If 261 yards cost £3..16..3. what will 321 yds. cost*

'(2g If 73 yards of cloth cost £2..12..9. what will 140}
yards of the same cost!? Ans. £47..16..3L.

(3) If a chest of sugar, weighing 7 cut. 2 grs. 14 1b. cost
£36..12..9. what will 2 cwt. 1 ¢r. 21 1b. of the same cost?
_ Ans. £11..14..22.

(1) What will 3261 6. of coffee be worth when 13 Ib. is

sold for 3s. 6d.7 Ans. £38..1..3.
(3) What is the value of 19 oz. 3 duts. 5 grs. of gold, at
£2..19. per 0z.7 Ans. £56..10..5..2°3 ¢rs.
(6) What s the charge for 827§ yards of painting, at 103,
per yard? Ans. £36..4..3..1'5 ¢grs.
(7) If I lent my friend £34. for § of a year, how much
ought he to lend me for % of a year? Ans. £51.

(8) If 2 of a yard of cloth, that is 21 yards broad, make
a garment, how much of £ of a yard wide will make a similar
one? Ans. 2 yds. 175 narl.
(9) If 1 oz. of silver is worth 5s. 6d. what is the price of
a tankard that weighs 1 75. 10 oz. 10 duts. 4 grs.?
Ans. £6..3..9..2-2 grs.
(10) What is the value of 15 ciwct. 1 gr. 19 Ib. of cotton, at
15d. per 1b.? Ans. £107..18..9.
(11) If 1 cuwt. of currants cost £2..9..6. what will 15 cut.
3 grs. 14 1b. cost at the same rate ? Ans. £113..10..92.
(12) Bought 6 chests of sugar, each 6 cwt. 3 ¢grs. at £2..16.

per cwt. 'What do they come to? Ans. £113..8.
(13) Bought a tankard for £10..12. at the rate of 5s. 4d.

per oz. What was the weight? Ans. 39 oz. 15 duts.
(14) Gave £187..3..3. for 25 cwt. 3 grs. 14 1b. of coffee:

at what rate did I buy it per 16.7 ~ Ans. 1s. 31d.
(15) Bought 29 1. 4 oz. of snuff for £10..11..3. Whatis

the value of 3 5.7 - Ans. £1..1..8.
(16) If T give 1s. 1d. for 3} 1b. of rags, what will be the

value of 1 cuwt.? Ans. £1..14..8.

yds. £. ils. £

* As 265 : 28125 :: 5225 1 463974
3295

26-5)122-053125(4-63974=:£4..12..9§. Lns.

[ &)

oo
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EXCHANGE

Is the act of bartering the money of one place for that 1.

another, by means of a written instrument called a Bil/ -
Exchange.

.The operations in this Rule consist in finding the quantity of onc -
of money that will be equal to a given sum of the other, accordin .
the existing Conrse of Exchange.

Par of Exchange signifies the equality in the intrinsic va'-
of two sums of money of different countries, and shows 1.
much of the one is worth a constant sum (or piece of c«
of the other.

Course of Exchange is the comparative value between i

money of two different countries at any patticular time, wh' ..

often fluctuates above or below the Par.

Agio is a difference of so much per cent. in the valuc !

the Bank-money and the Current-money of some foreign cou
tries, the former being of superior value.

To change Foreign Money into British Sterling Money, or S:.. -

ling into Foreign, according to a given Course of FExchan, .

. RuLe. As the quantity of Foreign mentioned in the given cours -

exchange is to the quautity of SterTing, so is any other sum of the { . -

gign to its coneagondi.ng value in Sterling money.
And by mutual y
will serve for changing Sterling into Foreign mouey.
1. FRANCE,

Accounts are kept at Paris, Lyons, and Rouen, in livi¢

sols, and deniers, and exchange is made by the écu, or cro .

= 4. 6d. at par.
TaBrLe. 12 deniers make 1 sol.
20sols . . . 1lvre.
3livies . . 1 écu, or crown.

(1) How many crowns must be paid at Paris to receive =

London £180. exchange at 45. 6d. per crown ?*

8.4 cr. £
®As4.6:1::180

2 40

9 sixp.  9)72)0 sixp.

€060 crowns. Ans

y changing the words Foreign and Sterling, the Il ..«

B
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(2) How much sterling must be paid in London, to receive
in Paris 758 crowns, exchange at 4s. 8d. per crown?
Ans. £176..17.4.

(3) A merchant in London remits £176..17.4. to his cor-
respondent at Paris: what is the value in French crowns, at

4s. 8d. per crown? Ans. 758 crowns.
(4) Change 725 crowns, 17 sols, 7 deniers, at 4s. 61d. per
crown, into sterling money. Ans. £164..14..0}. 31§

(5) Change £154..14..0%. sterling into French crowns, ex-
change at 4s5. 61d. per crown.

Ans. 725 crowns, 17 sols, 7y denters.
II. SPAIN.

Lcecounts are Lept at Madrid, Cadiz, and Seville, in c_lollars,
rials, 2.d maravedies, 2nd exchangs is madeé by the piece of
eight=4s. 64. 2t par

Tazre. 324 maravedies make 1 rial.

8rials . . . . 1 piastre, or piece of eight.
10rials . . . . 1 dollar.

(6) A merchant at Cadiz remits to London 2517 pieces of
eiglit, at 4s. 8d. per piece: how much sterling is the sum?

Ans. £594..6.
(7) How many pieces of cight, at 4. 8. each, will answer
a bill of £594..6. sterling? Ans. 2547,

(%) 1 1 pay here a bill of £2500., for what Spanish money
may [ draw my bill at Madrid, exchange at 1s. 91d. per piece
of eight!? Ans. 10434 pieces of eight, 6 rials, 83% mar.

1. ITALY.

Accounts are kept at Genoa and Leghorn in livres, sols,
and deniers, and exchange is made by the piece of eight or
dollar=4s. 6d. at par. '

TasrLe. 12 deniers make 1 sol.

20sols . . . 1 livre.
5livres . . 1 piece of eight at Genoa.
G livres . . 1 piece of eight at Leghorn,

. B. The exchange at Florence is by ducatoons ; at Venice
by ducats.

TasLE. 6 solidi make 1 aross,
24 gross. . 1 ducat.
(9) How much sterling money may a person receive in
London, if he pay in Genoa 976 dollars at 4s. 5d. per dollar?
Ans, £215..10. 8
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(10) A factor has sold goods at Florence for 250 duca-

toons, at 4s. 6d. each: what is the value in pounds sterling ?
) Ans. £56..5.

(11) If 275 ducats, at 4s. 5d. each, be remitted from Venice

to London, what is the value in pounds sterling ?

Ans. £60..14..7.

(12) A traveller would exchange £60..14..7. sterling for

Venice ducats, at 4s. 5d. each ; how many must he receive !
Ans. 275.

IV. PORTUGAL.

Accounts are kept at Oporto and Lisbon, 1n reas, and ex-

change is made by the milrea = 65s. 81d. at par.
TasLE. 1000 reas make 1 milrea.

(12) A gentleman being dssirous to remit ‘o hiz corres-
pondent in London 2750 milreas, exchange at 6s. 5d. per.
milrea, for how much sterling will he be creditor in London ?

) Ans. £882..5..10. -

(14) A merchant at Oporto remits to London 4366 milreas,
183 reas, at 5s. 63d. exchange per milrea: lhiow much ster-
ling must be paid in London for this remittance?

Ans. £1193..17..6..3-0375 grs.

(15) If I pay a bill in London of £1193..17..6..3:0375 grs
what must I draw for on my correspondent in Lishon, ex-
change at 5s. 58d. per milrea?! Ans. 4366 milreas, 183 reas.

V. HOLLAND, FLANDERS, AND GERMANY.

At Antwerp, Amsterdam, Brussels, Rotterdam, and Ham.-
burgh, some accounts are kept in pounds, shillings, and pence,
as in England ; others in guilders, stivers, and pennings : ex-
change with London, at from 33:. to 36s. or 38s. Flemish
per pound sterling.

TaBLE. 8 pennings make .......... 1 groat.
2 groats, or 16 pennings 1 stiver.
20 SUVers ...cccevievninennnnn 1 guilder, or florin.

ALso, 12 groats, or six stivers, make 1 schelling.
20 schellings, or 6 guilders .... 1 pound.

(16) Remitted from London to Amsterdam a bill of
£754..10. sterling : how many pounds Flemish is the sum,
the exchange at 33s. 6d. Flemish per pound sterling ?

: Ans. £1263..15..9. Flemish.

(17) A merchant in Rotterdamn remits £1263..15..9. Flem-
ish to be paid in London ; how much sterling money must he
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draw for, the exchange being at 33s. 64. Flemish per pound
sterling ? Ans. £754..10.
(18) If 1 pay in London £852..12..6. sterling, how many
guilders must I draw for-at Amstérdam, exchange at 34 schel-
Jings, 4% groats Flemish per pound sterling?
- Ans. 8792 guild. 13 stiv. 1 gr. 6% pennings.
(19) What must I draw for in London, if I pay in Amster-
dam 8792 guild. 13 stiv. 142 pennings, exchange at 34 schel-
lings, 41 groats per pound sterling? Ans. £852..12..6.

To convert Bank Money into Currency ; and the contrary.

As 100 : 100 plus the agio : ; the Bank-money : the Cur-
rency.
As 100 plus the agio : 100 : : the Currency : the .Bank-
money. .
(20) Change 794 guilders, 15 stivers, Current money, into
Bank florins, agio 42 per cent.
Ans. 761 guilders, 8 stivers, 11134 pennings.
(21) Change 761 guilders, 9 stivers Bank, into Current
money, agio 43 per cent. an..
Ans. 794 guilders, 15 stivers, 4% pennings.

V1. IRELAND.

The par of exchange, long established with Ireland, was
£108..6..8. Irish = £100. English. That is, £1..1..8. Irish
= £1. English; or 13d. Irish = 1s. English.

But the English and Irish currency are now assimilated.

(22) A gentleman remitted to Ireland £575..15. sterling :
what would he receive there, the exchange being at £10. per
cent. ? Ans. £633..6..6.

(23) What would be paid in London for a remittance of
£633..6..6. Irish, exchange at £10. per cent.? Ans. £575..15.

CONJOINED PROPORTION ; OR COMPOUND ARBI-
TRATION OF EXCHANGE

Is the method of comparing the coins, weights, or measures
of one country with those of another, when the comparison
is to be made through the medium of those of other countries.

Case 1. When it is required to find how many of the first
sort mentioned are equal to a given guantity of the last.
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Rure. Place the terwms alternately, antccedents amd consequents, in
two columns. 705t and right. 'Tho lust term, being an antecedent, will
atand on the left.

Divide the product of the antccedents Ly the product of the conse-
queats for the answer.

Proor. By as many single statements as the question requires.

(1) 1£20 1. at London make 23 2. at Antwerp, and 155 Ib
at Antwerp make 180 /6. at Leghorn, how many /5. at London
are equal to 72 5. at Leghorn 7*

(2) If 12 . at London make 10 6. at Amsterdam, and
100 /5. at Amsterdam 120 4. at Toulouse, how many . at
London are equal to 40 /5. at Toulouse ? Ans. 40 1b.

(3) If 140 braces at Venice be equal to 156 braces at Leg-
born, and 7 braces at Leghorn equal to 4 ells English, how
many braces at Venice are equal 10 16 ells English?

Ans. 254

(4) 1f 10 5. at London make 36 5. at Amsterdam, and 90
b. at Amsterdam make 116 /5. at Dantzic, how many 1. at
London are equal to 130 lb. at Dantzic? Ans. 1123,

Case 2. When it is required ta find Zow many of the last
sort mentioned are equal to a given quantity of the first.

Rurk. Place the anteccdent and consequent terms as before; but the
last term, being a consequent, will stand on the right. Divide the pro-
duct of the consequents by that of thie antecedents.

(5) If 12 1. at London make 10 5. at Amsterdam, and
100 [b. at Amsterdam 120 lb. at Toulouse, how many 1. at
Toulouse arc equal to 40 /5. at London? Ans. 40 1.

(6) If 40 ib. 2t London make 36 6. at Amsterdam, and 90
1b. at Amsterdam 116 7. at Dantzic, how many /6. at Dantzic
are equal to 122 7. at London? Ans. 14132

* Antecedents. Consequents.

20 5. London = 23 {b. Antwerp.

155 1b. Antwerp = 180 lb. Leghorn.

72 lb. Leghorn = how many London?
1 8
2OX155X72 1240 _

53%ish 23 =5321 Ib. Ans.
9

1
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INVOLUTION
Is the method of finding the powers of numbers.

Any number is the first power of itself, and the root of all
its powers : and when the root is multiplied by itsell the pro-
duct is the second power; the sccond multiplied by the first
produces the third, &ec.

The second power is commonly called the sguare, and the
ihird power the cube.

Numbers called indices, or expdnents, are placed on the
right, a little above the line, to denote the respective powers.
Thus, 3% signifies the square, ot second power of 3; the small
figure 2 being the index, or expbnent.

To involve a number to any power.

Ryre. Maltiply the given number (or root) by itself gontinmaily one
timé less than the index of the power: that is, once for the second, twice
for the third power, &c.

Observe, that any two or more powers multiplied together will pro-
duce a power whose index is the sum of their indices. ‘Thus, the sev-
enth power is the product of the fourth and the #hird, because the sum
of the indices 4-4+3=7.

ILLUSTRATIONS.

The first power of 3is 3L 0r3.

The second power of 5is 5*=5XJ5=25.

The third power of 4 is 4°=4X4X4=04.

The fourth power of -03 is "05*'='05X"05X"05X-05=
-00000625. -

The fifth power of zis 2|"=2XIXFXEIXi=4-

(1) Required the squares of 43, 2174, 43, and -2174.

Ans. 1849, 4726276, 1549, and -0-17206276.

(2) Cube 111, 111, 2, and 24.

’ Ans. 1367631, 1-:367631, 22, and 182,

(3) Tnvolve 9 to the ninth power. Ans. 387420489.

(4) Find the third, fifth, and eighth powers (without find-
ing the fourth, sixth, and seventh) of 1-7.

Ans. 4913, 14-19857, and 6975757441,

(5) What are the third aud sixth powers of -05?

Ans. -000125, and 000000015625,

EVOLUTION

Is the method of extracting the roots of powers. It is there-
fore the reverse of Involution; by referring to which it will
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be obvious, that the Sguare Root of a number, multiplied by
itself, will produce that number; and that the Cube Root,
multiplied twice by itself, will produce the number (or power)
of which it is the root.

Note. The roots of complcte powers ave called rational; and those
which cannot be complefely extracted, are called surds, or irrational
roots: thus /4 =2, is rational; but 1/5 is & surd. The surd roots
may, however, be found to any extent proposed.

SQUARE ROOT.

Rure 1. Place points over the units, hundreds, &c., 5o as to form
seriods of two figurcs cach.

2. From the first period on the left, subtract the greatest square con-
tained in it; put the roof on the right as a guotient ; annex the succeed-
g period to the remainder, and call that number the Résolvend.

3. Divide the resolvend, exclusive of the unit:, by dounble the root;
annex the quotient to the root, v)m‘] also to the right of the divisor to
complete it: then multiply the divisor by that quotient figure, and sub-
tract the product from the resolvend. :

4. The remainder, with the next period joined, will form a new re-
solvend ; and double the root, a new divisor; with which proceed as
before.

Note 1. When the number of figures in the Infcger is uneven, the
first period will consist of but one figure. When there is an odd num-
ber of decimals, a cipher must be added to complete the periods.

2. When the figures of the whole number are exhausted, periods of
tiplhers may be used at pleasure, to continue the extraction in decimals.
In all cases, the root will consist of as many figures as there are peri-
ods, whether integral or decimal. '

Roors. 1. 2. 3. 4. 5 6. 7. 8 0.
Squares. 1. 4. 9. 16. 25. 36. 49. 64, 81.

(1) What is the square root of 110025 ?*
(2) What is the square root of 106929 ? Ans. 327.
(3) What is the square root of 220712047 Ans. 4698.

* 119025(345 the root. 345
9 315

64)290 1725
256 33

635)3425 1035

3425 Proof 119025.
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(4) What is the square root of 22687417 Ans. 1506-23+.
(5) What is the square root of 75967967 Ans. 2756-228-.
(6) What is the square root of 4.372594?  Ans. 2:0914-.
(7) What is the square root of 2:2710957? 4ns. 1-507014-.
(8) What is the square root of ‘00032754 ? Ans. -01809+-.
(9) What is the square root of 12700597 Ans.1:1269+.

To find the Roots of fractional Numbers.

Rute. When the terms of a Fraction are complete powers, extract
their roots for the corresponding terms of the root.

When they are surds, find an equivalent fraction, by multiplying both
terms by the denominator; or by the lcast number that will make the
denominator a square. Then divide the root of the numerator by the
root of the denominator for the answer.—Or, reduce the fraction to a
decimal, and extract its root.

Mized numbers may either be reduced to their equivalent fractions;
or into a decimal form.

(10) What is the square root of 22247 Ans. &
(11) What is the square root of 824 ? Ans. 8.
(12) What is the square root of 51317 Ans. 71.
(13) What is the square root of 27.% ? Ans. 51,
(14) What is the square root of 9237 Ans. 31,
(15) What is the square root of 22?7 Aas -89802+

(16) What is the square root of 4787  Ans. ‘93309+
(17) What is the square root of 85141 Ans. 9274
(18) What is the square root of 851 Ans. 2:9519-+,

To find a mean proportional between any two given numbers.
Rure. Extract the square root of their product.

(19) What is the mean proportional between 3 and 12 ?
V3X12=v36 =6 the mean proportional. Ans.

(20) What is the mean proportional between 4276 and
8427 Ans. 18974+,

To find the side of a square equal in area to any given surface.

Rure. Extract the square root of the given area for the side of the
square sought.

(21) If the content of a given circle be 160, what is the
side of the square equal ? N Ans. 12:64911.

(22) If the area of a circle is 750, what is the side of the
square equal ? Ans. 27-38612,
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The area of a circle given, to find the diameter.

RoLe. As 355 : 452, or, as 1 : 1273239 :: the area : the square
of the diameter; or, multiply the square root of the area by 1-12837,
and the product will be the diameter.

(23) What length of cord must be tied to a cow’s tail, the
other end fixed in the ground, to enable her to eat just an
acre of grass, and no more; supposing the cow and tail to
measure 5% yards? Ans. 33-75 yards.

The area of a circle given, to find the circumference.

Rore. As 113 : 1420, or, a8 1 : 12:56637 : : the area : the square
of the circumference ; or, multiply the square root of the area by 3-5449,
and the product will be the circumference.

(24) When the area is 12, what is the circumference ?
Ans. 12:279,

(25) When the area is 160, what is the circumference ?

’ Ans. 44:839.

Two sides of a right-angled triangle being given, to find the
third side.

Case 1. The base and perpendicular being given, to find the
hypotenuse.

Bure. The square root of the sum of the squares of the base and
perpendicular is the length of the hypotenuse.

Case 2. The hypotenuse and perpendicular being given, to find
the base.

Rure. The square root of the difference of the squares of the hypo-
tenuse and perpendicular is the length of the base.

Case 3. The base and hypotenuse being given, to find the per-
pendicular.

Rure. The square root of the difference of the squares of the hypo-
tenuse and base is the height of the perpendicular.

"(26) The top of a castle {rom the ground is 45 yards high,
and it is surrounded with a ditch 60 yards broad : what length
must a ladder be to reach from the outside of the ditch to the
top of the castle? Ans, 75 yards
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Perpendicular, 45 yards.
Height of the castle.

/ Ditch.

Base 60 yards.

(27) The wall of a town is 25 feet high, and is surrounded
by a moat of 30 feet in breadth: required the length of a lad-
der that will reach from the outside of the moat to the top of
the wall ? Ans. 39:05 feet.

N. B. These two questions may be varied for examples to the second
and third cases. )
(28) In an army consisting of 331776 men, how many must
be in rank and file to form a solid square ? Ans. 576.
(29) A certain square pavement contains 48841 equal square
stones. How many are contained in one of the sides?
Ans. 221,

CUBE ROOT.

RuLe 1. Point every third figure of the given number, beginning at
the units’ place; find the greatest cube in the first perind, and subtract
it therefrom; put the root in the quotient, and bring down the figures
iu the next period to the remainder for a Resolvend. = " o

2. Multiply the square of the root found Ly 300 for a Divisor, and
annex to the root the number of times which that is contained in the
Resolvend.

3. Add 30 times the preceding figure (or figures) multiplied by the
last, and the square of the last, to the divisor, and multiply the sum by
the last for a Subtrakend; subtract it from the Resolvend, and repeat
the process as far as necessary.* )

* The subjoined Theorems (deduced from Problem 91, page 266, Em~
erson’s Algebra) are very convenient approximations for the Cube Root.

iy (22D sy () =



ASSISTANT.] CUBE ROOT. 117

Note. As the units mast always be pointed, there will be some-
times only one or two figures in the first period.—The decimals must
always consist of so many figures as will comstitute complete periods,
as in the Square Root.—Also, what is observed in Note 2, Square Root,
will hold good in this Rule.

Roots. 1. 2. 3. 4. 5 6. 7. 8 0.
Cuses. 1. 8. 27. 64. 125. 216. 343. 512. 729.

(1) What is the cube root of 99252847 1*

(2) What is the cube root of 389017 ? Ans. 73.
(3) What is the cube root of 5735339 ? Ans. 179.
(4) What is the cube root of 324617597 Ans. 319.
(5) What is the cube root of 846045197 Ans. 439.
(6) YWhat is the cube root of 270540360087 Ans. 3002.
(7) What is the cube root of 6733730971257 Ans. 8765.
(8) What is the cube root of 12:977575? Ans. 2:35.
(9) What is the cube root of 0019066247  Ans. -124.

R, the requircd root. nearly. In which n denotes the given number,
and 7 an assumed root found by trial.

The second formula, which is more convenient than the other, be-
cause it contains no Ligher power than the square of r, may be thus
expressed.

Divide the given number by three times the assumed root. and from
the quotient subtract ;%; of the square of the assumed root: the square
root of the remainder, added to half the assumed root, will give tie
root required. See also the method of extracting axy Rroot by approz-
smation.

* 95.)‘.2525.34%(463 the root.
4°=64 .
47 % 300=4800)35252 resolvend.
720=4X30 X6
36=6°
4800 divisor.
5556
6
33336 subtrahend.
469% 300=634800)1916847 resolvend.
4140=46 X303
9=3*
634200
633040
3 .
1916347 subtrabend.
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(10) What is the cube root of 3615502756 ? Ans. 33-06+-.
(11) What s the cube root of 33230979937 ? Ans. 3-215+.
(12) What is the cube root of 15926-972504 ? Ans. 25164,

To find the Roots of Fractional Numbers.

Rure. When the terms of a fraction are complete powers, extract their
roots for the corresponding terms of the root.

When they are surds, if both terms be multiplied by the square of
the denominator, an equal fraction will be produced, the denominator of
which will Le a cube. Then divide the root of the numerator by the
root of the denominator for the answer.—Or, the fraction may be reduced
to a decimal, and its root extracted.

Mized nunibers may be reduced as in the Square Root.

(13) What is the cube root of 2§2? Ans. §
(14) What is the cube root of 2247 Ans. 3
(15) What is the cube root of 12127 Ans. 21
(16) What is the cube root of 315 ? Ans. 31,
(17) What is the cube root of 405258 ? Ans. 72,
(18) What is the cube root of 4 ? Ans. 8298265+,

19) What is the cube root of £? Ans. -8220707+.
20) What is the cube root of 71?  Ans. 1-930978+.
(21) What is the cube root of 917  Ans. 2:092845+.
(22) What is the cube root of 827 Ans. 2:0578352+.
(23) A water cistern in the form of a cube contains 60 cubic’
feet, 143 inches ; what is the length of the side ?
Ans. 47 inches.
(24) There is an excavation made for a cellar equal in
length, breadth, and depth ; which required 4913 cubic feet of
earth to be dug qut. 'What is the length of the side?
. . Ans. 17 feet.
(25) There is a building of cubic form, which contains’
389017 solid feet: what is the superficial content of one of

its sides ? Ans. 5329 sq. feet.

Between two numbers given, to find two mean proportionals.

Rure. Divide the greater extreme by the less, and the cube root of
the quotient multiplied by the less extreme gives the less mean H ml(x)l-'
tiply the said cube root by the less mean, and the product will be the

greater mean proportional.
(26) What are the two mean. proportionals between 6 and

1621 Ans. 18 and 54
(27) What are the two mean proportionals between 4 and

1087 Ans. 12 and 36.
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To find the side of a cube equal in solidity to any given solid
as a globe, cylinder, prism, cone, &c.
Roure. The cube root of the solid content given is the side of a cube
of equal solidity.
(28) If the solid content of a globe is 10648, what is the
side of a cube of equal solidity ? Ans. 22,

The side of a cube being given, to find the side of a cube that
shall be double, treble, §c., in quantity to the cube given.
Rure. Cube the side given, and multiply it by 2, 3, &c., the cube
root of the product will be the side sought.
(29) There is a cubical vessel whose side is 12 inches, and
it is required to find the side of another vessel that will con-
tain three times as much. Ans. 17-30699 incles.

BIQUADRATE ROOT.

Rure. Extract the square root of the ziven number, and then the
square root of that square root, which will be the biguadrate root re-
quired.

(1) What is the biquadrate root of 5314417 Ans. 27.

(2) What is the biquadrate root of 333621767  Ans. 7.

(3) What is the biquadrate root of 57191406257 Ans. 275.

A GENERAL RULE FOR EXTRACTING THE ROOTS OF ALL POWERS.

1. PrePARE the given number by pointing it into periods of
two figures each for the square root, t/rce for the cube root, &ec.

2. Find the first figure of the root, and subtract its power
from the first period.

3. Bring down the first figure in the next period to the re-
mainder, and call that the d:ividend.

4. Involve the root to the next inferior power to the given
one, and multiply it by the index of the given power for a
divisor.

5. Find a quotient figure by common division, and annex it
to the root; then involve the whole root to the given power
for a subtrahend, which subtract from the first two periods.

6. To the remainder bring down the first figure of the next
period for a new dividend ; find a new divisor and a new sub-
trakend, as befure o sobtvact from theee pericde. ipd proceed:
thus to the end.
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Otherwise. To find ANY ROOT by approxumation.

Rurs. Let g denote the given number or power, » the index of the
power, @ an assumed power nearly equal to g, r its root, and R the re-
quired root. i

Then, as (it Da+n—Dg taw gt r: R o r” whichdif

[

ference or correctional numbrr, being added or snbtracted, (as required,)
will give B, and by rejeuating the process, any degree of accuracy may
be obtained.
(1) What is the square root of 1113767}
(2) What is the cube root of 531575767 Ans. 376.
(3) What is the fourth root of 199871733767 Ans. 376.
(4) Required the fifth root of 250:-474615611210625.
- Ans. 4785,
(5) Required the sixith roct of 3:1416.  Ans. 112102014

SINGLE POS'TION

Ts the method of using one s1pyused aumber, and working with
it as the true one, to find the real number required.}
. Rure. As the result from the supposition is to the true result, so is
the supposed number to the true one re«uired. :
Proor. Add the several parts together, according to the conditions
of the question.
(1) A schoolmaster being asked how many scholars he had,
said, “If I had as many, half as many, and one quarter as
many more, I should Luve 88.” How many had he 2§

* This for the Cube Root willbe, As 2a4-g:apng::r: Ropn 7.
t 141376(376 the root.
9

3x2=6)51 dividend.
379=1369 subtrahend.
37 X2=274)447 dividend.
9762= 141376 subtrahend.

t.Question_s Ahelonging to this Rule have the results proportional to
their supposivbus; the condidons requiring ths number .ouzkt to be
incroaved by the sddition of , or of some krown nmiltiplo or part
thercol, or wo be diminished by the subwuc v of such part.
§ Supyose he had 40. Thew {0440+204-10=110.
And, as 120: 83 :: 20 SEXE0 832
, 10:881: 30 =7 —32 4re.
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(2) A person who had a certain number of antique coins,
said, if the third, fourth, and sixth parts of the number were
added together, they would make 54. How many had he?

Ans. 72,

. (3) A chaise, a horse, and harness, cost £60; the horse
being double the price of the harness, and the chaise double
the price of the horse and harness. What was given for each ?

. Ans. Horse £13..6..8. harnéss £6..13..4. chaise £40.

(4) What sum of money wiil amount to £300. in ten years,
8t £6. per cent. per annum, simple interest ?

.. Ans. £187..10,

(5) A, B, and C, dividing a quantity of goods, which cos¢

- £120. mutually agreed that B should have a third part morc
than A, and C a fourth part more than B. What must each
man pay? Ans. A £30. B £40. C £50.

. (6) A gentleman bought a house, with a garden, and a
horse in the stable for. £500. He paid four times the price
of the horse for the garden, and 5 times the price of the gar-
den for the house. What were their respective prices?

- Ans, Horse £20. garden £80. house £400,

DOUBLE POSITION

Rrquires the use of two supposed numbers to find the true one
required.*

Rure. Work with the two supﬁOSed numbegs, and mark the errors
in the results with 4- or —, according as they exzcced.or fall short of
the zrue result{ then place the errors against their respective positions,
and multiply them crogswise.

If the ervors be of like kinds, i. e. both greater, or both lcss than th-
iven number, take their differencc for a divisor, and the diiference ot
the products for a dividend. But if unlike, take their sum for a divisor,*
and the sum of their products for a dividend: the quotient will be the

answer.t

* Questions belong to this Rule which require the addition or sub-
traction of a number, &c., which is not any known part of the number-
required. The results are, therefore, not proportional to their suppo-
sitions. . . o

t The following Rule will, in some cases, be found more eligible

Multiply the difference of the supposed numbers by the less grror
and divide the product by the dzfcrc%fe of the errors when thoy are of
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(1) A, B, and C, would divide £200. among them, so that
B may have £6. more than A, and C £8. more than B. How
much must each have ?*

(2) A man had two silver cups of unequal weight, having
one cover to both of 5 ounces. Now if the cover is put-on:
the less cup, it will double the weight of the greater; and
put on the greater cup, it will be thrice as heavy as the less..
What.is the weight of each? )

Ans. 3 ounces the less, and 4 the greater.

(3) Three persons conversing about their ages; says K,
“ My age is equal to that of H, and } of L’s;” and L says,’
“1 am as old as both of you together.” Required the ages of
K and L ; H’s being 30. Ans. K 50, end L 80.

(4) D, E, and F, playing at cards, staked 324 crowns ; but
disputing about the tricks, each man seized as many as he
could: E got 15 more than D; and F got a fifth part of both
their sums added together. How many did each person get?

Ans. D 127}, I 142%, and I 54.

(5) A gentleman meeting with some ladies, said.to them,

“ Good morning to you, ten fair maids.”” “ Sir, you mistake,”

like kinds, or by their sum, when unlike; the quotient will be a cor-’
rectional number; which being added to the nearest supposition when

detfective, or subtracted from it when czcessive, will give the number
cequired.

£. £.
* 1st. Suppose A’s share = 40‘ 2nd. Buppose A’s share = 70
then B's = 46. then B's = 76
and C's = 54° and C's = 84
Sum 140 Sum 230
Therefore the error is Here the erroris 4 30, or 30 too
— G0, or 60 too little. much,
sup. err. £.
40 x 60 A 60
70 30 B 66
4200 1200 c_74
cHvisor: 1200 200 Proof.

60-+-30=9|0)540{0 dividend.
£60 = A’s share.
Or, by the Rule in the Note.
T0—40X30 _ 30 X30
€0-+30 90
Then 70— 10 = €0 — A's.chare. as before.
~

= 10, the correctional number. -
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answered ojie of them, *“ we are not ten ; but if we were three
times as many as we are, we should be as many above ten as
we are now under.” Ilow many were they? Ans. 5,

ARITHMETICAL PROGRESSION.

AN Arithmetical Progression is a series of numbers increasing
or decreasing uniformly by a continued equal difference. Thus,

1, 2, 3, 4, 53, &c.

2, 5, 8,11, 14, &ec.

lg’ 'Ig’ g’_ g’ (5)’ gz % are decreasing Arithmetical Series.
] 3 L 2 1 N

} are increasing Arithmetical Series.

Observe, that the terms of the first series are formed by adding suc-
cessively the common diffevence 1, and the sccond by the common dif
ference 3. The terms of the third and the fourth diminish continually

y the subtraction of 1 and 4 respectively.’

In an odd number of terms, the double of the miean (or
middle term) is equal to the sum of the exiremes, or of any
two terms equidistant from the mean. Thus, in 1, 2, 3, 4, 5,
the double of 3=1+5=2-}4=6,

In an even number of terms, the sum of the two means is
equal to the sum of the extremes, or of any two equidistant
terms. Thus, in 2, 4, 6, 8, 10,12, 6 +8=2+412=4+
10=14. . :

To give Theorems or Rules for the solution of the various’
cased, the terins are represented by symbols, or letters.

Thus let a denote the less extreme, or least term,
the grealer extreme, or grealest term,
the common difference,
the number of, terms, gnd
. the sum of all the terms.

Any three being given, the others may be found.

Nore. The twenty cases in this Rule may be resolved by the follow
ing Theorems :—

w3 avw

a=z—(h—1)21;:2—71{—z =5

S —jd(n—1)=4d FvGaFtay—2ds.

rat(n—)d=2—a = —Fjd(n—1)= V(§d—a] | 2},

z—a_ s—an 2 _nz—s 2 _(z+a).(z—a)

= = . . -
it—1 n—1 n n—1 -~ n Ry —a—2
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7—a 2s td—at/(d—a)+2ds __
n= +1= =.2
d atz d
1dtz—y/(3dFzy—2ds
d
atz z—at+d

s=%n(a—|—z)=——2——. 4 =1n.2a+d(n—1)=}n.2z—d(n—1.)
Moreover, when the least term a=nothing, the Theorems
become z=d(n—1,) and s=1nz.

Case 1. The two cxtremes and the number of terms being given,
to fiad the sum.

Rure. Multiply the sum of the extvemnes by the number of terms,
and half the product will be the auswer*

(1) How many strokes does the hammer of a clock strike
in 12 hours ’t o

(2) A man bought 17 yards of cloth, and gave for the first
yard 2s. and for the last 10s. What was the price of the 17
yards ? - Ans. £5.2.

(3) If 100 eggs be placed in a right line, exactly a vard
from each other, and the first a yard from a basket, how [ar
must a person travel to gather them all up singly, and return
with every egg to puit it into the basket?

Ans. 5 mies, 1300 yards.

Case 2. The same three terms given, to find the common dif-
Jference.

Rure. Divide the difference of the extremes by the number of terms
less 1, and the quotient will be the answer.

(4) A man had eight sons, whose ages were in arithmetical
progression ; the youngest being 4 years old, and the eldest
32. What was the common difference of their ages 7t

(5) A man travelling {rom London to a certain place,
went 3 miles the first day, and increased cvery day by an
equal excess, making thé twelfth day’s journey 58 miles.

. " The learner should find each of these cases among the preced-
ing. Theorems.” Thus, the présent Rule will Le found (Tesig'nafed by
s=4n(a+tz,) &c.

t1241X6=13 X 6 =78. Ans.

¥R —1+a - T=08=-7=14 years. Ans.
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What was the daily increase, and how far did he travel in 12
days ?
Ans. 5 miles daily increase, the whole distance 366 males.

Case 3. The two extremos ond the common difference being

' givea, to find the number of terms.

Rure. Divide the diference of the extremes by the common differ-
ence, and the quotient increased by wauify is the number sought.

(6) A person travelling into the country, went 3 miles the
first day, and increased every day 5 miles, till at last he went
58 miles in one day. How many days did he travel ? Ans. 12.

(7) A man being asked how many sons he had, said, that
the voungzest-was 1 years old, and the ecldest’ 32; and that
his family had increased one in e\ely years. How many
had he? Ans. 8.

Case 4. The greater extreme, the number of terms, and the
common difference being given, to find the less extreme.

Rure. Multiply the common dificrence by the number of terms legs
1; subtract the product from the greater extrcme, and the difference
will be the less extreme:

(8) A man went from London to a certain town in the
country in'10 days ; every day’s journey exceeding the former
by 4 mlles and the lust being 46 miles : what was the first?

Ans. 10 miles,

(9) A man took out of his pocket, at 8 several times, so
many different numbers of shillings, every one exceeding the
former'by 6, the.last being 46 : what was the first ? Ans. 4.

Case 5. The common difference, the number of terms, and the
sum being given, to find the less extreme.

Rure. Divide the sum by the number of terms: from the quotient
subtract half the product of the common ditference into the number of
terms less 1§ and the remainder will be the less extreme.

(10) A man is to receive £360. at 12 severa! payments,
each payment to exceed the former by £4. and is willing to
bestow the first payment on any one that can tell him what it
is. 'What will that person have for his pains? Ans. £8.

Case 6. The less cxtreme, the common difference, and the num-
ber of terms being given, to find the greater extreme

Rrie  Muliply the number of terms less 1 by the common differ
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ence; to this product add the less extreme, and the sum will be the
greater extreme.

(11) What is the last number of an arithmetical progres-
sion, beginning at 6, and continuing by the increase of 8t
20 places ? ’ Auns. 158.

GEOMETRICAL PROGRESSION.

A Geometrical Progression is a series of numbers increasing
or decrcasing uniformly by a eommon ratio; that is, by the
continual multiplication or division of some particular num-
ber. Thus, -

1, 2, 4, 8, 16, 32, &c., is an inereasing Geometrical Sertes,
in which the terms are formed by multiplying successively by
the ratio 2.

81,27, 9, 3, 1, 1, &c., is a decreasing Geomelrical Series, in
which the terms are formed by dividing successively by the
ratio 3. It is evident that either of these may be continued
without end.

In an odd number of terins, the square of the mean is equal
to the product of the cxtremes, or of any two terms equidistant
from the mean. ‘Thus, in 3, 6, 12, 24, 48; 12X 12=3X48
=6X24—144.

In an even number of terms, the product of the two means
is equal to the product of the extremes, or of any two cquidis-
tant terms. Thus, in 32, 16, 8, 1, 2, 1; 8X4=32X1=
16x2=32. ~
" To give Theorems, or Rules expressed in symbols, for the
solution of the various cases, as in Aritlunetical Progression,
let @ denote the less extreme, T

z the greater cxtreme,

r the ratio,

n the number of terms, and
s the sum of all the terms.

Any three being given, the others may be found.

Note. The twenty Tleorems following solye all the possible cases
in Geometrical Progression. .

Theor. I. 12" or, Log.z—l(ﬁ;.d+l=n.

?

- . kd o
* In this case, if the quotient of - be divided continually by », tili
nothing remains ; the number of divisions 41 will give 2. '
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II. 'r'z—lazs,_ or, z-i-z

p— T

=3

1
I1I. (%)“_—1=r; or, Log. z—log. a-n—1=Log. 7.

z—a s—a
V. gt—F——=s. V. =r.
i § 7\ L s—z

—_— 'n-l_l

a

VI. (s—a )'H=f_- from which » may be found, as in

S—z e’ Theorem I.

Log.z — log.a

' g +1= 11, art—t=

i Log. (s—a)—log. (s—2) T1i=n. V1L ar z.
VIIL 'i(g—i="" IX. (7’—1T)S a_ 37,, —
X. 1-__'(1'-—1)5'_{_1 . or, Log. (r—1)s+ae—log. a_,

a - - Log. r

XI. zXs—2] '=aXs5—a"™"; whence z may be found by

Double Position.  XII. %—r;'=s:a ; whence r may be

found in the same manner.
z(r"—1)

ey

=S$.

XL ~r=a.  XIV.

XV. rz—(r—1)s=a. XVI. =

rz—(r—l)s; %
Log. z-—log. ra—(r—1)s 1=
Log.r
XVIIL. aXs—g] =2 x s—zln.l. XVIIIL :n:‘f-—r"zs_%

From the two preceding, a and r are to be found by Double
Position. '

— M1
xix, s, oxx, T
—1 o1

In a Geometrical series decreasing ad infinitum, a becomes
=20, and »~ is infinite, or greater than any assignable number.
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‘Tence the three following will exhibit all the various cases
-f such a series.

T os= . 2 . IL z=s(r———l—). III. r_—_?j:.

r—1 - z r

Z——

r

Notr. In these cases, when the ratio is a proper fraction, r mustbe .
“ken = the reciprocal of the fraction. Tlus, when the ratio is §,

ey |
rE=3.

Case 1. The less extreme, the ratio, and the number of terms
" being given, to find the greater extreme (or any remote term)
without producing all the inicrmediate terms.

Rure 1. When the least term is equal to the ratio. Write downa
>w of the leading terms of the scries, and over them the arithmetical
reries, 1, 2, 3, 4, &c., as indices or exponents. TFind which of the in-
‘ices, added together, will give the indez of the term sought, end the
« antimual product of the terins standing under those indices will be the

rerm sought.
2. When the least term is nof equal to the ratio. Write down the

'zading terms as before, and over them the indices, 0, 1, 2, 8, 4, &c.
:xamine which of these, added together, will give an index one less than
he number of the term sought; multiply the terms under such indices
into each other, dividing the product of every two by the first term, and
i:e last quotient will be the term required.* :
Otherwise. By Theorem VII.

(1) A man agrees, for 12 peaches, to pay only the price of
the last; reckoning a fartliing for the first, and a halfpenny for
‘he second, &c., doubling the price to the last. What must
‘e give for them ?}

(2) A farmer, who went to a fair to buy some oxen, met
with a drover who had 23, for which he asked him £16. a
viece. - After a great deal of dodging between the parties, it
~vas finally agreed that the farmer should pay the price of the
‘ast ox only, reckoning a farthing for the first, and doubling
it to the last. How much would they cost him 7~
- ' "Ans. £4369..1.4.

* If the least term is unity, there will (of course) be no division.

t Here a=1, r =2, and n =12, @ and » being unequal.

'll' ©8], 2
©lices 0, 1, 2, 3, 4.§ Then 44 44+3=11=n~1.

tieom. series, 1, 2, 4, 8, 16.
ilence 16 X }6 X 8=2048 grs. = z, and 2048 qrs. = £2..2..8 Ans.
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(3) A sum of money is to be divided among 8 persons, the
first to have £20. the second .L'60. and so on in triple pro-
portion. What will the last have 1* Ans. £43740.

(4) A gentleman dying left nine sons, to whom and to his
executors he bequeathed his estate in the manner following :
To his executors £50., to his youngest son twice as much as
to the executors, to the next, double that sum, and so on to
the eldest. What was his fortune ? Ans. £25600.

Case 2. The less extreme, the ratio, and the number of terms
being given, to find the sum of all the terms.

Rure. Find the greater extreme as before. and divide the difference
between the exfremes by the ratio less 15 to the quotient add the great-
er extreme for the sum required. This is Theorem II. Or, by Theo-
rem VIII; without finding z.

(5) A young man conversant with numbers, agreed with a
gentleman to serve him twelve months, provided he would
give him a farthing for his first month’s service, a penny for
the second, and id. for the third, &c. What did his wages
amount to 2} Anrs. £5825..8..51.

(6) A man bought a horse, and by agreement was to give
a farthing for the first nail, three for the second, &c. Now
supposing there were 8 nails in each of his four shoes, what
was the price of the horse? Ans. £965114681693..13..4.

(7) A person whose daughter was married on new-year’s
day, gave her husbhand 1s. towards her portion ; promising to
double the sum on the first day of every month during the
year. \hat was her portion ? Ans. £204..15.

(8) A laceman, well versed in numbers, agreed with a
getitleman to sell him 22 yatds of rich brocaded gold lace,
for 2 pins the first yard, 6 pins the second, &c., in triple pro-
portion. What was the price of the lace, valuing the pins

*Indices 9, 1, 2, 3. e
Gieom. series 20, 60, 180, 540. } Then 34-34-1=7=n—1.
540X540X60_
Hence ——Qo—xgo—-—wwk 2W X 3=43740=>x.

Otherwise ar"1=20Xx3"=43740=xz.

4171 16777215

t Here a=1, r=4, and :=12. Tlercfore ¢ = yp— 3

= 5592405 grs.
2
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at 100 for a fasthing ? Also, what did the laceman gain sup:
posing the lace to have cost him £7. per yard?
Ans. The lace sold for £326856..0..9. Gain £326732..0..9

Case 3. The first term, and the ratio, being given, to find th
sum of an infinitc decreasing scrics.

Rvure. Divide the square of the first term by the difference betweer
the first and second.”

(9) What is the sum of the circulating decimal -9, or the
series 5 -+ 135 T 1559 &c., continued ad infinitum? Ans. 1

(10) Required the sum of the infinite series 14141
&c.; also of the series 3+ 1 - 3%, &e. AAns. 1, and 1.

(11) Suppose a body to be put in motion by a force whicl
gives it a velocity of 10 miles the first minute, (or any giver
space of time,) 9 miles in the second equal space, and so o1
in the ratio of % ; how many miles would it pass over, i

continued in motion for ever? Ans. 100 miles.

SIMPLE INTEREST. BY DECIMALSR.

To give Theorcms for the solution of the different cases i1
Simple Intcrest, let p denote the principel, r the ratio, t the
time, (in years,) ¢ the inlerest, and a the amount.

Nore. The Ratio is the interest of £1. for one vear, at the rate pe
cent. proposed, and may be found by Proportion: thus, at £5. per cent

per annuin, say,
As £100: £5:: 1£: £03, the ratio.

T'herefore the ratio at

3percent.is . . . -03 4] percent.is . . . -04f
35. . . . . .038l5. . . . . . . 05
4 . . . . . . . 04 |Br. . . . . .-055 &c

Case 1. WWhen the principal, rate per cent. and time are given
to find the intcreat.
Lvre. Multiply the principal, ratio, and time together, and the pro
duct will be the interest required.
That is, prt =1.
(1) What is the interest of £945..10. for 3 years, at £5
per cent. per annum ?}

* 8ee the third Jormula, Theorem I. for infinite series, page 128.
tprt=L£0455% 053 = £141025. = £141..16..6. Ans.
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(2) What is the interest of £517..14, at £4. per cent. per
ennum, for 6 years? Ans. £131..8..11..2-08 grs.
(3) Whatis the interest of £796..15., at £41. per cent. per
annum, for 5 years? Ans. £179..5.41.
(4) What is the interest of £397..9..5. for 21 years, at £3}.
per cent. per annum? Ans. £34..15..6..3-55 grs.
(5) What is the interest of £551.17..6. for 3 years, 8
months, at £41. per cent. per annum?  Ans. £91..11..1-057
(6) What is the interest of £236..18..8. for 3 years, 8
months, at £5}. per cent. per annum?
Ans. £47..15..7..2:293 grs.

When the interest is for any number of days only.

Rure. Multiply the interest of £1. for a day, at the given rate, by
the principal and the number of days, and the product will be 1l.:
puswer.,

The Interest of £1. for one day.
At L2 percent.=£-00005479452*|at £4=="00010958904

2% = -00006849315 41=-00012328767
3 = -00008219178 5 =-00013698630
31 == -00009589041 51==-00015068493, &c.

(7) What is the interest of L240. for 120 days, at £4. per
cent. per annum ?}
(8) What is the interest of £364..18. for 154 days, at £5.

per cent. per annum ? - Anps. £7..13.11%.
(9) What is the interest of £725..15. for 74 days, at £4.
per cent. per annum ? Ans. £5.17..81.

(10) What is the interest of £100. from the 1st of June,
1826, to the 9th of March following, at £5. per cent. per
annum ? Ans. £3..16..113.

Case 2. When p, r, and ¢t are given, to find a.

RuLe. prttp=a.

(11) What will £279..12. amount to in 7 years, at £}

er cent. per annum 7}

(12) What will £320..17. amount to in 5 years, at £34
per cent. per annum ! Ans. £376..19..11..2°8 g¢rs.

* The table is formed thus:—

As 365 days : £02 :: 1 day : £:00005479452, &ec.
4 -00010958904 X 240 X 120 =£3-156164352 =£3..3..1}. Ans.
$ 2796 X 1045 X7 4-279-6 = £367-674 =£367..13..5..3:04 qrs.
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(13) What will £926..12. amount to in 5% years, at £4.
per cent. per anpum ? Ans. £1130..9..0..1-92 grs.

(14) What will £273..18. amount to in 4 years, 175 days,
at £3. per cent. per annum?  Ans. £310..14..1..3-3512 g¢rs,

Case 3. When a, r, and ¢ are given, to find p.

a
RuLE. mzp
(15) What principal, being put to interest, will amount to
£367..13..5..3-04 ¢grs. in 7 years, at £41. per cent. per annum ?*
(16) What principal will amount to £376..19..11..2-8 grs.
in 5 years, at £31. per cent. per annum? Ans. £32Q..17.
(17) What principal will Zmount to £1130..9..0..1-92 ¢rs.
in 5% years, at .£4. per cent. pér annum ? Ans. £926..12.
(18) What principal will amount to £210..14..1..3-3512
grs. in 4 years, 175 days, at £3. per cent. per annum? ’
Ans. £273..18.

Case 4. When ¢, p, anq t are given, to find r.
a—p

RuLE.

=7,

(19) At what rate per cent. per annum will £279.1%.
amount to £367..13..5..3:04 ¢rs. in 7 years 7}
(20) At what rate per cent. per annum will £320..17,
amount to £376..19..11..2'8 ¢rs. in 5 years?
"Ans. £31. per cent.
(21) At what rate per cent. per annum will £926..12,
amount to £1130..9..0..1-92 grs. in 51 years ?-
Ans. £4. per cent.
(22) At what rate per cent. per annum will £273..18.
amount to £310..14..1..3-3512 grs. in 4 years, 175 days?
Ans. £3. per cent.

Case 5. When q, p, and r are given, to find ¢.
Rure. ——E—.
pT

4
. * 045 X 7 4 1=1-315; then 367-674 -~ 1:315 = £979-6 =.£279..12
Ans. o .
t 267674 —9796 _ £3-074 '
e RT T — 0573 = 045, or £44. per cent. Ans.
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(23) In what time will £279..12 amount to £367..13..5..
3:04 grs. at £41 per cent per annum ¥
(24) In what time will £320..17. amount to £376..19..11..

2'8 grs. at £31. per cent per annum ? Ans. 5 years.
(25) In what time will £926..12. amount to £1130..9..0..
1-92 grs. at £4. per cent. per annum ? Ans. 5} years.

(26) In what time will' £273..18. amount to £310..14..1..
3:3512 grs. at £3. per cent. pér annum ?

Ans. 4 years, 175 days.
ANNUITIES.

An annuity is a yearly income or rent. Perpetual Annuities
are those which are to continue for ever; Terminable Annui-
ties are 1o cease within a limited time ; and Life Annuities are
lo continue during the term of life of one or more persons.

The Amount of Annuities in Arrears.

Let u denote the annuity, 7, ¢, and «, as before.
Case 1. Given, v, r, and ¢, to find a.

Rure. (’;ﬂl__r—’—l) X k= q.

(27) If a salary of £150. be forborne 5 years, at £5. per
cent. per annum, what will be the amount 7+

(28) If £250. yearly pension be forborne 7 years, what
will it amount to at £4. per cent. per annum ? Ans. £1960.

(29) There is a house let upon lease for 51 years, at £60.
per annum, ‘what will be the accumulated rent, allowing in-
terest at £4}. per cenf. per annum ? Ans. £363..8..3.

(30) Suppose an annual pension of £28. remain unpaid for
8 years, what would it amount to at £5. per cent. per annum ?

Ans. £263..4.

Note. When the annuity is payable half-yearly, or quarterly, u will
denote a single payment, r, the interest of £1. for that interval of time,
and ¢, the number of payments.

(313 If a salary of £150., payable every half-year, remain
unpaid for 5 years, what will it amount to in that time, allow-
ing interest at £3. per cent. per annum? Ans. £834..7..6.

* 367-674 — 2796 = 82-074, and 2796 X ‘045 = 12-532; then 88-074
- 12-582 =7 years, Ans.
t[4XxX-05 vy .
5 F 1] X5X150=(2X 05-+1)X5%x150=11x%x5X%
150 = £825. Ans.
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(32) If a salary of £150., payable every quarter, were left
unpaid for 5 years, what would it amount to in that time at
£5. per cent. per annum ? Ans. £839..1..3.

Note. It may be obscrved by comparing the results of the 27th,
31st, and 32nd examples, that half-yearly payments are mere advanta-
geous than yearly, and quarterly more than hall-yearly.

Casc 2. When «, r, and ¢, are given, to find u,

Rowe. %% __ _4
(rt—=1)+2)x¢

(23) If a salary amounted to £825. in 5 years, at £5. per
cent. per annum, what was the salary ¢*

(34) If a house has been let upon leasc for 5% years, and
the amount in that time is £363..8..3. at £4}. per cent. per
annum, what is the yeavly rent? Ans. £60.

(35) If a pension amounted to £1960. in 7 years, at £4,
per cent. per annum, what was the pension? Ans. £250.

(86) Suppose the amount of a pension was £263.4. in 8
years, at £L'3. per cent. per annum, what was the pension ?

Ans. £28.

(37) If the amount of a salary, payable half-yearly, be
£834..7..6. in 5 years, at £5. per cent. per annum ; what is
the salary per year 7t Ans. £150.

(38) If the amount of an annuity, payable quarterly, was
£839..1..3. in 5 years, at £5. per cent. per annum ; what was
the annuity ? Ans. £150.

Case 3. When u, @, and ¢ are given, to find 7.

Ruie. (=20 X2 __
(t—1) Xut
(39) If a salary of £150. per annum amounts to £825. in
5 years, what is the rate per cent. 7{
(40) If a house has been let upon lease for 51 years, at
£60. per annum, at what rate per cent. would it amount to

£363..8..317 Ans. £4%. per cent.
. 83X 1650 1650 _ a0 o
(UsX34-23)x5 2@ xs 11 ’
t See note, p. 133.
1(825— 150X 5) X2 825750 75 1 _ o8
IX150X5 T aX150X5 T I50X10 20

== r: therefore the rate is £5. per cent.



ASSISTANT.] SIMPLE INTEREST. 135

(41) If a pension of £250. per annum amounts to £1960.
in 7 years, what is the rate per cent.? _.dns. £4. per cent.

(42) Suppose the amount of a yearly pension of £28. be
£263..4. in 8 years, what is the rate per cent. per annum?
_ Anx. £5. per cent.

(43) If a salary of £150. per annum, payable half-yearly,

amount to £834..7..6. in 5 years, what is the rate per cent. 7*
Ans. £5. per cent.

(44) If an annuity of £150. per annum, payable quarterly,

amount to £839..1..3. in 5 ycars, what is the rate per cent.?
Ans. £5. per cent.

Case 4. When v, ¢, and r are given, to find ¢.

var-z—-{-(e—r)?—(e—r)

t.
2r

RuLE.

Or, put—l——_';=m; then 1/(2—(1+m2)—m=t.
T ur

(45) In what time will a salary of £150. per annum
amount to L£=25. at £5. per cent. ?}

(46) If a house is let upon lease at £60. per annum till it
amount to £363..8..3. at £41. per cent. per annum, for what
term of years was it let? Ans. 51 years.

(47) If a pension of £250. per annum, having been for-
borne a certain time, amount to .£1960. at £4. per cent., how

long has been the time of forbearance? Ans. 7 years.
(48) In what time will a yearly pension of £28. amount to
£263..4. at £5. per cent. per annum ! Ans. 8 years.

(49) If an annuity of £150. per annum, payable half-
yearly, amounted to £834..7..6. at £5. per cent, what time
was the payment forborne 7* Ans. 5 years.

(50) If a yearly pension of £150., payable quarterly,
amounts to £839..1..3. at £5.-per cent. per annum, what has
been the time of forbearance? Ans. 5 years.

* See Note, p. 133

FV/8 X 05 X et (2— 05— (2 — 05)
2 X 05

V40 X 55438025 —105 _ 245—195
Y .1 -

5 —'1=135 years. Ans.
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A Table by which the Interest of any sum from £1. to £30000. may Le
easily computed for any number of days, at any rate per cent.

No. £ s.d grs. || No.| s. d. “qrs No. | grs.
30000 | 82 3 10 0-11 || 200 [ 10 11 203§ 1 263
120000 | 54 1510 274 | 100 5 5 301 || 09 | 237
10000 | 27 7 11 137 20| 411 o711 @8 | 210
9000 | 2413 1 323l 80| 4 4 241 07 | 184
8000 | 2113 4 110 70| 310 o011 06 | 1-58
7000 | 19 3 6 2961 60) 3 3 181 | 05 | 132
6000 | 16 8 9 082 50] 2 8 351 04 | 105
5000 | 131311 263 || 40| 2 2 1921 03 | 079
4000 | 1019 2 055 | 30| 1 7 290 02 | 033
3000 8 4 4 241 | 20) 1 1 0601 o1 | 096
200 5 9 7 097 1) 0 6 230| o009 024
1000 ¢ 14 9 214 9] o 5 367 | 008] 021
900 2 9 3 312 8] 0 5 101} 007 ] 018
800 | 2 310 011 71 0 4 241 | 006 016
700 | 118 4 1-10 6. 0 3 378 ) 005 013
600 | 112 10 208 5" 0 3 115 004 011
500 | 1 7 4 307 4V 0 2 235 |1 003| 008
400 1 111 005 3| o 1 389 002] 005
300 016 5 1-04 2) 0 1 196 || 0-01 | 003

The above Table is thus constructed; as 365 days : £1. :: 1 day :
2-63 grs., &c. Hence it appears tliat the several tabular sums are thoso
which answer to the respective numbers of days, at the rate of £1. per
year.

In a similar Table in Rees’s Cyelapedia, there are no fewer than 16
errors. In Dr. Hutton’s Table, (Arithmetic, page 84, 12th edition,)
there is on~ error. The above may be depended on as accnrate.

Rure.  Multiply the principal by the rate, both in pounds, and the
product by the number of duys: divide the last product by 100, colleet
from the Table the several sums answering to the several parts of the
quotient, and the aggregate amount will be the Interest required.

Example 1. What is the interest of £370..10. for 220 days,

at £41. per cent. per annum? £. s d. grs.
3705 Against 3000 stands 8 4 4 241
45 600 - 11210 2:08
18525 60 0 3 3181
14820 7 ...0 0 4 241
166795 09...0 0 0237
220 005..0 0 0013

3934500 3667-95 10 0 11 321 Ans.

333450 True to the last decimal.
3667]95-00
————————
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Example 2. ‘I'zking Ex. 8, page 131, we have

3649
5 L.os. do ogra
152145 Auainst 2000 stands 5 9 7 027
80 e 2 310 011

154
EEIENY 9 ... 0 0 5 367
T e 0 0 0 184
IO 0:03-+0 0 0 008

2309730 280973 7 13 11 197 Ans.

Example 3. What is the interest of £17..10. for 117 days
at £47. per cent. per anaum?

17:5
475 £ s.d  grs.
875 Against 00 stands 0 4 11 071
1995 i QRSN 0 0 4 241
700 02 ... 0 0 0 053
83125 005 ..0 0 0 013
117 9725 0 5 3 378:Ans
581875
914375

To find the amount of a yearly income or salary, &e., for a
number of days.

Multiply the number of pounds per year by the number of
days; collect the Tabular sums answering to the product, as
before, and their aggregate will be the angwer.

Example. What will a person reccive for 45 days, at the
rate of £105. per annum ?

105 L5, d grs.

45 Against 4000 stands 10 19 2 055

525 T0OQ ceeereee 118 4 110

420 20 ......... 0 1 1 0-60

FET 5 e 0 0 3 115
4725 12 18 10 3-40Ans.

Nore. Any of the preceding examples of infereet for days, in page
131, or examples 20 and 21, page 68, may be worked by this method.
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A Table showing the number of days from any day in the month to the
same day in any other month through the year

[ N DN I R B
EEEITIEISIZIER
= - =<l |0 & |A

—
[=]
an
Feb
. | Mar.
P
M
June

M Jan. |365] 31 59} 90i120i151|181,2121243(273/304|334
T'eb. [334!365 28| 59| 89{120{150/181,212|242,273/303
Mar. |306337 365! 31| 61] 921122|153/184[214(245275
Apr. 275 306i334 365 30| 61| 91 122|153 1832141244
May (245|276304335/365| 31} 61) 92 123153184214
 June [214 245{273 304334/365 30 61| 92,122/1531183

July 184215‘243274 304(335365] 31| 62; 92|123{153
Aung. |153/18421212431273)304/334/365. 31| 61} 92(122
Sept. 122{153/1812121242:2731303334 365, 30| 61 91
Oct. | 92/123,151|182|2121243273)304 335{365| 31| 61
Nov. | 61| 92!120/151{181;212242i273 304/334!365{ 30
| Dec. | 3] 6‘2\ 90/121/151{182/212/243 274|304/335!365

Frot

DISCOUNT.

LeT s represent the sum to be discounted, r the ratio, ¢ the
time, (in years,) and p the present worth.

Case 1. Given s, 7, and ¢, to find p.
Ruie. ;%T= ».
(1) What js the present worth of £357.10. to be paid 9
months hence, at £5. per cent. per annum 2*
(2) What is the present worth of £275..10. due 7 months
hence, at £5. per cent per annum? Ans. £267..13..10°1524.
(3) What is the present worth of £875..5..6. due 5 months
hence, at £41. per cent. per annum?
Ans. £859..3..3..3-:01824 ¢rs.
(4) How much ready money can I receive for a note of
£75. due 15 months hence, at £5. per cent. per annum?
Ans. £70..11..9-1764d.

* 357°5 05 X 75 4 1=344'5783 = £344..11..6..3-168 grs. Ans.
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Case 2. When p, r, and ¢ are given, to find s.
RuLe prt—i—p =s.

(5) If the present worth of a sum of money due 9 months
‘hence, allowing £5. per cent. per annum, be £344..11..6.
3'168 grs., what was the sum due ?*

(6) A person owing a certain sum, payable 7 months hence
agrees with the creditor to pay him down £267..13..10:152d.,
allowing £5. per cent. per annum for present payment: what
is the debt ? Ans. £275..10.

(7) A person receives £859..3..3..3:01824 ¢rs. for 2 sum
of money due 5 months hence, allowing the debtor £4]. per
cent. per annum for present payment : what was the sum due?

) Ans. £875..5..6.

(8) A person paid £70..11..9-1764d. for a debt due 15
months hence, being allowed £5. per cent. per annum for the
discount. How much was the debt? Ans. £75.

Case 3. When s, p, and ¢ are given, to find 7.

Ruwe. =L,

¥z

(9) At what rate per cent. per annum will £357..10., pay-
able 9 months hence, produce £344..11..6..3-168 grs. for
present payment 7} :

(10_? At what rate per cent. per annum will £275.10.,
payable 7 months hence, be worth £267..13..10:152d. for
present payment ? Ans. £5. per ceqt.
© (11) At what rate per cent. per annum will £875..5..6.,
payable 5 months hence, produce the.present payment of
£859..3..3..3:01824 ¢rs. ? Ans. £41. per cent.

{12) At what rate per cent. per annum will £75., pay-
able 15 months hence, produce the present payment of
£70..11..9-1764d. Ans, £5. per cent.

Case 4. When s, p, and r are given, to find ¢
—P

RuLe.

=1,

* 344-5783 X 05 X 75 4 344°5783 = £357..10. Ana
1 3575 — 344:5783

TV R E T ‘03 or £5. per cent. Ans.
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(13) The present worth of .£357..10,, due at a certain time
to come, is £344..11..6..3-168 ¢grs. at £5. per cent. per annum :
in what time should the sum have been paid-without any
discount 7*

(14) The present worth of £275..10., due at a certain time
to come, is L207..13..10-152d. at £5. per cent. per annum:
in what time should the suma have been paid without dis-
count ? Ans. 7 months.

(15) A person receives £859..3..3..3:01824 ;7. for £875..
5..6., due at a certain time to come, allowing L1}, per cent.
per annum discount: in what time should the deit have been
discharged withiout any discovnt? Ans. b months.

(16) I have received £70..11..9-1764d. for a deht of £73,
allowing the person £3. per cent. per annum for prompt
payment: when weulld the debt have been payable without
discouut ? Ans. 15 months.

———rse s

EQUATION OF PAVMIENTS.

To find the equated time for the poyment of @ sum of money due
at scveral times.

Rure. Find the present worth of cach payment
for its respective iime by Case i, Discount, page s
138, thus :— . rt+1 P
Add all the present worths together, call their & —p/
sumn g, and the snm cf all the payments s'; then Pr =e, the
by Case 4, Discount, p. 139.1 cquated time,

»* 3:

575344573 _ . o
I S L 75=9 mon‘hs. Ans.

{ The above is Kersery's Tinle. Tt produces a result something less
than the precise {ruth, Imt aufficiently accurate for any purpose of real
utility. The only Rule that is s(rictly truc for the equation of two pny-
ments at Simple Interest is that given by Malcolm, which js founded on
the priuciple, that the inferest of the money withheld after it beecomes
due, oucht to be equal to the disconnt of that which is paid before it zs
due. But Malcolm’s Rule, thongh it Lus been simplified in eicpx-eq<i(;q
by Boanycastle and oth.rs, and is capuble of further simpliﬁcatiou‘ilm;l
Vhave yct seen in print, is at best very operose, and may be regarded
s Mr. Keil justly observes, as a uscless curiosity.—Epitor & !
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(1) D owes E £200., whereof C10. is to Lie yaid at three
months, £60. at 6 months, and £100. at 9 inonths: at whut
time may the whole debt be paid together, discount being
allowed at £5. per cent. por annumn *

(2) D owes E £800., whereol £200. is to he puid in 3
montis, L:200. at 4 moaths, and 2 100. at 6 months; but
they agree to have the wholc paid at once, allowing discount
at the rate of £5. per cent. per annum. The cquated time is
required. Ans. 4 months, 22 days.

(3) E owes F £12030, which is to Le paid as follows:
£200. down, £500. at the end of tcn months, and the rest at
the end of 20-months; but they agree to have only one pay-
ment of the whole, discounting at £3. per cent. per annum.

. The equated time is required. Ans. 1 year, 11 days.

COMPOUND INTERE " ¢

THE same symbols ave adopted in this as in Simple Interest,
and denote the same things ; except that the ratio (r,) which
in Simple Interest denotes the intcrest of £1., signifies in this
Rule the awrvunt of £1. for a year, It may be tuus found by
Proportion.

As £100 : £105 :: £1 : £1:05, the ratio at £5 per cent.
per annum.  Lhe ratios are, therefore,

at 3 per cent. . .. . 1273 lat 4% per cent. . 1-CI5
3y ¢« . . . 103 5 o« . 105
4« ., .10t 5y o« . 1055, &ec.
» 40 60 1023
— =300 s s = 5853657 ——-——= 063855
To1as — 209081 = 8809865 T =9 Vi
then 200—35-50C1 +53'5365+9\5‘3i—3§3= 55719;
and 219 _ .57315=6 months, 26 days. Ans.

1944281 X U3
t The law of England does not allow the leader toveceive Componnd
Tuterest for his money when the receipt ¢f the Interest has been for-
Jborne. But in the granting or prrchasing of Anmuities, Leases, &c.,
ei.her immediate or in reversion, it is customary, and indeed pecessary,
th compute them on the prircin'is of Compourd Inferedt, fox; otherwise
the culenlation would invol.e most egregious injustice and ahonrdity.
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A Table of the Amount of £1. for years.

COMPOUND INTEREST.

[TuTOR'S

[
3
i

3 per Cwn[.l.‘.:gper Cent.

4 per Cent.

43 per Cent.|5

per Cent.

1-0300000
10609000
1-:0927270
1-1255088
1-15927 41

1-0350000
1-0712250
1-1087179
1-1475230
1-1876863

10400000
1-0816000
1-1248640
116935386
12166529

1-0450000
1-0920250
1-1411G61
1-1923186
1-2461819

1:0500000
1-1025000
1-1576250
1-2155062
1-2762316

—
SO ND| T AW

1-1940523
1-2298739
12667701
13047732
1-3439164

1 31680‘)0
1-362897 4
1-4105983

12653190
1-3159318
1-3683690
1-4233118
1-4502443

1-3022601
1-3608618
1-4221006
1-4860951
1 5)"9694

1:3400956
1-4071004
1-4774554
1:5513282
1-6288946

—
0~

e
Lo

1-33 42350
11257609
14685337

[l el B
NI Nerl )

(=
<

&

—

12 1012 ¢
e WO D

1
o

17024331
17535060
1-8061112

1-8602945;

1:9161034
1:9733865
2:0327941
90937779

1-4599607
1-5110687
156395 fyl

—_

|

agn7559

aal

1-5394541
1-6010322
1-6650735
17316764
1-3009435

1-7103394
1-7958563
1-8856491
19799316 |
2-0789282

| 18729812
1-94 70005 :
5165

12+4117140

2 12-1828746
2:2920183
2:4066192
2-5269502
26532977

0504315
L315116°

202412

191919 12

3-0054345

27859626
2:9252607
3:0715237
3-2250099
3:3863549

26
o7
28
29
30
31
32
33
34
35

736
37
35
39
40

21565913

22212400
2237277
3565655
43" ‘\(‘ )
5000803
5750827
16523352
7319033
‘8138624

a.

(22

.

I

25000
9.
.

9.

l

l

6201720 ¢
7118780

0(?7')‘31
3 0. '0’] 2
30067076
3-1119423
32208603 ¢
3 5904

za:awnyz: ww::)(ouw—u—-r—-»-u—a

1150356
2315671 [“ 88331)3(‘

27724698

3-1406790
3-9820006
3-4297000
3:5840365
37453181

3:5556727
37334563
3-9201291
4-1161356
4-3210:424

'.')ﬂﬂl) o7
33311

'3 /"l)]h

3-9160390

30133574
40300810

42740302

S 4663615

4-6673478

4-5380395
47649414
50031885
525331479
55160153

K‘OI.J (-Jl
=)
COO
Tt oo
2
o
W

3 0747834
3-1670269
32620378

3-4502661
3-571025+4
3-6960113
3-8253717
3-9592597

4-1039325
42620008
4-4388134
4-6163660
4:3010206

48773785
50968605
53262192
55658991
58163645

57918161
6-0814069
63854773
67047511
7:0399887

These tabular numbers are the successive powers of r;

1:1025, &e.*

thus, 1-05%2=

* The amount of £1. in ¢ y
metrical series, of which the
terms = ¢, bccause the

and as 1:
amount

HESE o
mﬂsue

&Ko

The successive
evidently in geouietiical Progression,

yours, as 1
amounts r, 12, )3, &c
and the amount in ¢ years is

ears is the last term of an mcreamng geo-
ﬁrxt term = the ratio, and the number of
Jirst year's amozml is ultn/zcal 'wth t’lf ratzo,
2 = the amount in ©

= the
aro
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Case 1. When p, r, and ¢ are given, to find a.

Rure. pri=a. Or, log. r Xt-log. p=Ilog. a.

Or by the Table. Multiply the tabular amount of £1. by the princi-
pal, and the product will be the amount required.

(1) What will £225. amount to in 3 ycars, at £3. per cent.
per annum ?*

(2) What will £200. amount to in 4 years, at £5. per cent.
per annum ? Ans. £243..2..0.1°2 ¢rs

(3) What will £450. amount to in 5 years, at .L.1. per cent.
per annum ? Ans. £547..9..10..2:0538368 ¢rs.

(4) What will £500. amount to in 4 years, at £:41. per
cent. per angum ? Ans. £596..5..2:232075d.

Case 2. When q, r, and ¢ are given, to find p.
RuLE. %——:p. Or, log. a—log. r X t=1og. p.

(5) What principal, being put to interest, will amount to
260..9..32. in 3 years, at £5. per cent. per annum
(6) What principal, being put to interest, will amount to
£213..2..0..1"2 g¢rs. in 1 years, at £5. per cent. per annum ?
Ans. £200:
(7) What principal will amouut to £517..9..10..2-0538368
grs. in 5 years, at £4. per cent. per annum ! _Ans. £450.

==, because the indrr alwavs corresponds with the time. By refer-
ring to Theorem VII, Geometrical Progression, it will also be seen that
such last term =r X r*=1== !, when o= r.

The immen-c inercase of money accmnluating at Compound Interest
for a long period is suilicicnt to astonish the hwinan mind, and to stag-
ger the credibility of persons who are not in sume degree conversant
with 1the properties of Geometrical Progression.  The amount of a fur-
thing, placed out at Compound Intercst at the commencement of the
Christian era, and continued to the conclusion of the eighteenth centu-
ry, would he 144035 quintillions of pounds. But of the magnitude of
tliis sum, spoken of in the abstract, no just conception can be tormed.
When, however, by a further calculation, we have ascertained that to
coin such a quantity of money (were it possible) in sovereigns of the
present weight and fineness, would require 60,308170 solid globes of
gold, each as large as the earth, we are enabled to entertain a more ade-
quate idea of the sum whose vastness, without having recourse to this
allscititions assistance, placed it almost beyond the reach of our limnited
understandings.

The amount at Simple L:tcrest. for the same period, would be only
1s. 103d.—Epi1ToR.

* 14053 X 225=1-57625 X 225=260-465625=£260..9..93. Ans.

. a5 a . {2
+ 260 46?&.) _.260 :lﬁf:»ﬁ..f» = £305. Ans.
1059 1157625
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(8) What principal will amount to £596..5..2:25207
4 years, at L1}, per cent. per annum? Ans £50

Sl
0.
Case 3. When p, @, and ¢ are given, to find 7.
RuLE. %= r, the root of which, being extracted, will give r.
Or, log. a—iog. p—t=log. r.
(9) At what rate per cent. per annum will £225. amount
to £260..9..33. in 3 years I*
(10) At what rate per cent. per annum will £230. amount
to £243..2..0..1'2 ¢rs. in 4 vears? Ans. £57 per cent.
(11) At what rate per ccat. per annum will £450. amount
to £517..9..10..2:0335368 ¢rs. in 5 vears? Ans, £4. per cent.

(12) At what rate per coent. per wunum will £500. amount
to £596:25693003125 in 4 year.? Ans. £4%. per cent.

Case 4. When p» @, and r are given, to find ¢.

« which being cantinually divided by » till nothing
Ryurc. —- ==,f{ remaius, me namber of the divisions will be equal
P

to £.
Or, log. a—log. p+—log. r=24
(13) In whai time will £225. amount to £260..9..32, at

£35. per cent. per annum ?}
(14) In what time will £200. amount to £213..2:075s. a
£5. per cent. per annum? Ans. 4 years.
(15) In what time will £450. amount to £547..9..10
20538368 ¢rs. at £4. per cent. per urunin? - Ans. 5 years.
(16) In whut time will £500. amount to .L596:2593003125
at £41. per cent. per annum ? Ans. 4 years.

THE AMOUNT OF ANNUITITS IN ARREARS.

NoTe. % represents the annuity, pension, or yearly rent; a, r, and ¢
as before.

260°465625 _ n - -
* T 1157625,a0d 31/ 11157625=1-05, or £5. per cent. Ana.
225
t In all cases of this nature ¢ cannot be found without Logarithms,
urless it be a whole number.
20465625 1-157625 1 1075 1-05
—_— e —=1'157628 ; ~—————=1-102 —=1-05 =
b4 375 157 105 =1-1025; — 0 100,10 =13
the number of divisions being *Arce, which gies the time sought == ¢
vears. Ans.
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A Table of t'e amount of £1. a

ND INTEREST.

145

nnuity for yeirs.

75,3 por Cent. Siper Cent 4 per Cont. 45 por Cent 49 per (cn'—l
1 1:002Ci o0 1-0050000 T-00Uausn  1Guougul . 1Caoudi: by
2 | 20300007 203307 20.00000] 204500001 2:0300000
3| 3:090900: 3107 812Lu00 31370250 3:1523000
4 41330050 i 1 24640400 42731911
51 5-3001)')4 362163 9 54163123 5+i707007
6 6-4GS4WJ 6350152 67 e Gl
7 1 76024622 77734075) f 80191517 | g 1420004
8 | 8:8923361] 9-0316r6R 3933001851 951010053
9 | 10-1591067 103-)849 : % 10°8021141( 110"

10 1111633704 11-7313039! 12 0001"71 12:2882092 1 12
11 1€ NED 141 B30/ 15 4863511, 135411736 14 om,m
12 114 LHGULIGLT) 15:0255055) 1546 193 1 15 i
13 113177907 15-113030L 16-6263277| 17-1599130 | 17

‘14 | 17-0863243} 17-6767253] 130919119 13-9321091 | Ly
15 | 18-50249140) 1925555 10] 20-0235876) 20-
1C 12071568311 20-0710295. 31 !

17 [217613878] 227050155, 23 2
18 (934144351 214808914 25-C 54123 2
19 °> 1168635 26-357 1506 27 7 17 :-,’

20 |26-8703745) 23-2796819] 20-rroer

51 (286761357, 302694708/ 31-9052016] 37031303 357

22 130-5367303| 325250023 342 179€27| 26 ?0,.,77, 353932113
23 |32-4328337; 34-4604150 36-5176885] 320370297 | 11 4304749

24 34"426470’ 366665284 390826040, 41-6891560 | 1. 355

25 136459251431 330483569, 416439032}, S

26 38°5530122| 413131019 443117445 475705 143

27 | 40-7026335] 437590605 47-03421 '“{ 507113233 .

23 | 45-9307225 46-2006S7A1 49-96753201 53 9933320 | ','- 4

29 | 45-2138552 41,5137596] 52 9BGSHLT 574230329

30 | 47-5754157| 5162 35776 5603 c 60 001./

31 |50°0026782] 54-42517 13, 507025335

32 | 52509758 57-3345028 f2.71

33 | 550778417 60-3412154' 67 : T 9

34 | 57-7301764 634531527, 69- 85703353 77-0202 17 850551589

35 60 4620817| 66-6740150 73 RST2246: 51-1936176 ' 90-3203 068

36 | 5327504411 7000760534 77 500315 60 1419034 | 958307507

37 66 1749224 72-4578655] 817022461, 91-911243 '101-628138Y

38 | 69-1594490 77 o?zes:9|aa 9703350 961332044 1077675451

39 80°72490621 60-109149%,101 4644236 114°095022 1

40 35302779] 95:6255135, 1070533227 |120:7997735

Norz. The rreceding Table is formed thus : the firgt yerr's amou:,

]\ll

8 £1.,and 131 0;-&-1.—2 0), the an
4 1=7315273, T' ~ thid vear's amoua
T

f' &

as's amount. LEX L
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Case 1. When u, ¢, and r are given, to find al-
rt—1
r—1

Or, by the Table. Multiply the tabular amount of £1. anuuity by
the given ennuity, and the product will be the amount required.

Rutrk.

Xu=a.

(17) What will an annuity of £50. per annum amount to-
in 4" years, at £5. per cent. per annum 7* ,
(18) What will a pension of £45. per annum, payable
vearly, amount to in 5 years, at £5. per cent. per annum?
Ans. £248..135..3:27 grs.
(19) If an annual salary of £40. be forborne 6 years, at
£4. per cent. per annum, what is the amount? )
Ans. £265..6..4..2:25775616 g¢rs.
(20) If an annuity of £75., payable yearly, be omitted to
Le paid for 10 years, what is the amount at £5. per cent. per

annum ? Ans. £943..6..10-0656d.4+
Case 2. When g, r, and ¢ are given, to find u.
RurE. ;: i Xa=u.

(21) What annuity, being forborne 4 ‘years, will amount to
£215..10..1%. at £5. per cent. per annum %

(22) What pension, forborne 5 years, will amount to £248..-
185..3°27 grs. at £5. per cent. per annuin? Ans. £45.

(23) What salary, being omitted to be paid 6 years; will
amount to £265..6..4..2:25775616 g¢rs. at £4. per cent. per
annum ? Ans. £40.

(24) If the payment of an annuity, being forborne 10 years, -
amount to £943..6..10:0656d. at £5. per cent. per anmum,
what is the annuity ? Ans. £73.

Case 3. When %, g, and r are given, to find 2

10541
* —?05 X 50 = (1-21550625 — 1) X 1000 = 215-50625 == £215.
10..13. Ans.

Or, by the Table, thus: 4-310125 X 50 = £215-50625; as before.

N 05 X 215-50625 ‘05 X 215-50625 °

1058 — 1 = '215506'25_= ‘05 X 1000 = £50. Ans.
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(r—1)a which being continually divided by r till
T-{- 1=+, nothing remains, the number of divisions
will be equal 10 ¢

Ryre.

(25) In what time will £50. per annum amount to £215..
10..11. at £5. per cent. per annum, for non-payment!* .. ,_

(26) In what time will £45. per annum amount to £248..
135..3:27 grs. allowing £5. per cent. per annum for forbear-
ance of payment? Ans. 5 years.

27) In what time will £40. per annum amount to £265..
6..4..2:25775616 grs. at £4. per cent. per annum ?

Ans. 6 years.
(28) In what time will £75. per annum amount to £943..
6..10-0656d. allowing £5. per cent. per annum for forbearance
of payment? Ans. 10 years.

NoTe. The examples reluting to the Present Worth of Annuities at
Simple Interest are now expunged from this work, becanse, being en-
tirely useless, except as a mere arithmetical exercise, it is presumed that
the judicious teacher will prefer the substitution of other matter of more
real utility which is intreduced to supply their place. The Theorems
are, however, retained in a note, page 148, in order that the ingenious
student, who may wish to calculate any example Loth ways. may have
an opportunity of indulging his curiosity, and of comparing the true and
the false results. That the principle of computing their value by Sim~
ple Interest is erroncous and absurd, will be manifested by the follow-
ing observations i— .

The present worth of an anmity of £150., to continue only 40 years,
calculated at £5. per cent. per annum, Simple Interest, (by Theorem 1,
Note, page 148,) would be £3950. But this sum, put out at the same
rate, will produce £197..10. annual interest (or £47..10. a year moro
than the proposed annuity) for ever. If computed on the ¢rue principle,
(by the Theorem, Case 1, page 149,) the present value is £2573..17..3.

The present value of any perpetual annuity (great or small) computed
ay Simple Interest, is an unlimited or infinite sum; but by using Com-
pound Interest, we shall obtain a rational result. For instance, an en-
nuity of £150., to continue for ever, will, (by Cuse 1, Perpetual Annui-
ties, page 152,) at £5. per cent., be worth £3000. purchases which, it
is evident, is the sum that will yield £150. annual interest.—EDpITOR.

o 05X 21550625 |\ 501 x 21550625 - 1= 1215506253 which

being continually divided by 1-03, the number of divisions will be 4
the years required. Ans.
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']E‘HE PRESENT WORTII OF ANNUITIES.*
A Table of the present wortlh of £1. annuily for years.

A3 per Cent.|3hper Cent. it per Cent.[1per Cont}5 per Cent.
0-97038738] 0:9661836 0-8615335 09560378 0:9523810
1-9134697] 1-8996943| 1-8860947 1:8726677] 1-8594105
9.8986114| 28016370} 27750910 9-7489643] 2:7232481
3-7170984] 3-6735792] 3-62989532 3-53753256| 3-5459306
4-5797072] 4-5150524| 4-4518223 4-339976G6; , 4-3294768
5-4171915] 5'3285330] 52421363 5:1578723] 5-0756922
62307330 6-1145140f 60020546 5-3997008] 57863733
7:019692%| 6-8739556] 6° 6-5058859] 6-4632129

7

8

::

0
7

O 00 =IO ol OO P

7-7861039| 7-6076356] 7-4353315 7-2687903 "7-1078218
10 | 8-5302028| 8-3166034| 8-1108756] 7-9127180 7-7217351
11 | 92596241 9:0015511) 87604765 85289167 8-3064144
12 | 9-9540010| 9-6633344} 9-3350735] 9-1135306 8-8632518
.13 | 10-6349553] 10-3027355] 9:9856474) 9-6823522 9-3935732
14 | 11-2960731|10-9205203] 10-5631227] 10-22 | 9-3986412
15 §11-9379350| 11517 4109] 11-1183872| 10-7393455/10-3796583
16 | 12:5611019| 19-0941168| 11-6522954] 11-2340148]10-8377698
17 | 13-1661183! 12-6513206 12:167:6686| 11-7071912 11-2740665
18 | 137535120 13-1896817| 12:6302967| 12:1599916'11-6893872
19 | 14-3237989] 13:7093374] 131339391 12-5932934/12:0353210
90 | 14-8774747] 14-2124033 13-5203260) 13-0079363(12:4622105
51 | 15-41502.10) 14-G0707 42} 14-0291596) 13:4047257112-5211539
99 [15-9369165) 151671215 14-4511150; 13-7844246 13:1630028
23 | 16:4436033; 15-6204104| 14-8568413 14-1477747(13-4885741
24 |16-9355420) 16-0383673, 15 14-4954782(13-7986420
‘95 |17-4131476| 16-4815145, 15-6220796 14-823203814-0939448
96 | 17-8763423| 16-8903522| 15-0327688( 15-1466113{14-3751855
97 | 18:3270314| 17-2053644| 16:3295854 15-4513027(14-6430338
28 | 18-7641082( 17:6670187] 16:6630629| 15:7428734,14-8981274
29 |19-1884546| 18-0357669| 16-9837143 16-0218834/15-1410737
30 | 196004414 18-3920453| 17-2920330| 16-2888884(15-3724511
31 |20-0004286| 18-7362757| 17-5384933} 16-5443908|15-5928106
32 |20-3887656| 19-06858654| 17-8735512| 16-7838907(15-8026768
33 | 207657919 19-3902081 18-1476454] 17-0228619(16-0025493
34 {21-1318358] 19-7006842] 18:-4111975| 17-2467576]16-1929041
35 | 21-4572202( 20-0006611| 18-6646130] 17-4610122(16-37 41944
36 |21-8322526,20-2004938| 18-9082817| 17-6660404;16°5468518
37 | 22-16723535, 20-5705254| 19-1425785| 17-8622396{16-711287 4
38 | 22:4924617] 20-3410873] 19-3678639| 18-0499900(16:8678928
39 |22-8082153] 21-1024998| 19-5844845| 18-2296555117°0170408
10 | 23-1147721| 21-3550723| 19-7927735| 18:4015842{17-1590865

* Present Worth of Annuities at Simple Interast.

Theor. 1. "= +2
2¢tr4-2

tr41
X tu=p. 17 —— I
u=p (r.(t-—l)-}-g),'gx?p—"’
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Note. The above table'is thus formed: £1. = 1-05="9523810, tho
pregent worth of the first year; this = 1-05="9070295, which, added
‘to'the first year’s present worth, gives 1-8594105, the present worth of
2 years; then 9070295105, and the quotient added to 1-8594105=
2:7232481, the present worth of 3 years, d&e.

Case 1. Whea u, ¢, and rare given, to find p, the present worth.
Ruie. (u——iﬁ—),;(aj—l):p.

Or, by the Table. Multiply the tabular present worth for the time
given by the given annuity, and the product will be the present worth
required.

(29) What is the present worth of an annuity of £30,, 10
coutinue 7 years, at £5. per cent. per annum 1*
(30) What is the present worth of a pension of £40. per
annum, to continue 8 years, at £5. per cent. per annum ?
Ans. £258..10..6..3:264 ¢rs.
(31) What is the present worth of an annual salary of £35,
to continue 7 years, at £4. per cent. per annum ? :
o ’ Ans. £210..1..5-04d.
(32) What is the yearly rent of £50., to continue 5 years,
worth in ready money, at £5. per cent. per annum ? '
Ans. £216..9..5..2:08 grs.

Case 2. ‘When p, ¢, and r are given, to find u,

pri(r—1)
T ™

(33) If an annuity be purchased for £173..11..10:084., to

Rore.

(tu—p) X2 —r
2p—(@—1)u)t

. Pﬁb —11_——('%+—;;)=m; then 1/(2—5+m2)——m==,t.

IIL

For Annuities in Reversion, it is only necesgary to observe the Rulea
for Reversionary Annmities at Compound Inierest, and to calculate (ac-
cording: to the directions therein given) by the Theorems for Simple
Interest. .

30 30
* o0 — 355 pu—
0157 =30 *T1°4071
=~ 05 = £173-592 = £173..11..10:08d. Ans.

Or, by the Table, 57863735 X 30=2£173-591205. Ans.

=30 —21-3204 = 8-6796 and 8-6796
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[}

be continued 7 years, at £5. per cent. per annum, what is the
annuity 7* )

(34) If £258.10..6..3:264 grs. be paid down for a salary
8 years to come, at £5. per cent. per annum, what is the
salary ? Ans. £40.

(35) If the present payment of £210..1..5:044. be required
for 3 pension for 7 vears to come, at .L'1. per cent. per annum,
what is the pension ? Ans. £35.

(36) If the present worth of an annuity, 5 years to come,
be £216..9..5..2:08 grs. at £5. per ceat. per annum, what is
the annuity ? Ans. £50.

Case 3. When «, p, and 7 are given, to find ¢.
which being continually divided by 7 till

==7t, nothing remains, the number of divisions

Ruire.
N will be equal to ¢

K3
pFu—pr

(37) How long may a lease of £30. yearly rent be had for
£173..11..10-084., allowing .£5. per cent. per annum to the
purchaser 7}

(38) If £253.10..6..3-264 ¢rs. is paid down for g lease of
£40. per annum, at £5. per cent. per annum, how Jong is the
lease purchased for? Ans. 8 years.

(39) If a house is let upon lease for £35. per annum, and
the lessor disposes of the lcase for £210..1..5-044d., allowing
after the rate of £4. per cent. per annum, what term of the
lease remains unexpired ? o Ans. 7 years.

(40) For what time is a lease of £50. per annum purchas-
ed, when present payment is made of £216..9..5..2:08 g¢rs.,
at £5. per cent. per annum ? ' Ans. b years,

ANNUITIES, ETC., IN REVERSION.

To find the present worth of annuities in reversion.

Rure 1. Find the present worth of the annuity, for the time of its
continuance, as if it were to commence immediately, by Case 1, page
149. Then find what principal will amnount to that sum in the given

* 173:592 X 1:4071 X -05 = 4071 = 12-213 — 4071 =£30. Anas.
Or, by the Table, 173-592 — 57863735 == £30. Ans.

t 173-592 - 30 — (173-592 X 1:05) = 203-592 — 182-2716 = 21:3204;
oand 30 =-21-3204 = 1-4071; which being continually divided by 1-05,
the number of divisions will be 7 : thereFore t=7 years. Ans. Or, by
the Table, 173:592 = 30 == 5-7864 ; and referring to the column of 5 per
sent, we find the number 57363735 against 7 years;
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time before the annuity commences, (b{ Case 2, Compound Interest, pagr
143,) which wall be the prosent worth.

Ruire 2. Find the present worth of a similar annuity supposed v
commence immediately, and continue during the shole period; and als-«
the present worth of the same #l the time when the reversionary au-
nuity actually commences, and the difference of these two will be th.
present value required.

Note. When calculating by the Table, this is the most eligibir
method.

Rure 3. Find the amount of the annuity at the time of its cessation.
(by Case 1, page 146,) and the present worth cf that amount (beis.
found by Case 2, Compound Intcrest, page 143) will be the value 11
quired.

(41) What is the present worth of a reversion of a lease of
£40. per annum, to continue for 6 years, but not to.commencc
till the end of 2 years, allowing £5. per cent. per annum to
the purchaser ?*

(42) What is the present worth of a reversion of a lease of
£60. per annum, to continue 7 years, but not to commenc.
till the end of 3 years, allowing £5. per cent. per annum 1.
the purchaser? Ans. £299..18..2-16d.

(43) A houss is let at £30, per annum on a lease, of whicli
4 years are yet unexpired, and which the lessce is desirous &7
renewing at the same rental, to continue 7 years beyond th:
term of the present lease. What will the lessor expect as a
bonus for such a renewal of the lease, considering the houso
to be worth double the present rent, and allowing interest for
the money now advanced at £5. per cent. per annum?

Ars. £142..16..3..1'152 g¢rs.

To find the annuity ta reversion whick a given sum will pur-
chase.

Rute. Find the amount of the given sum for the time before the anr-
nuity commences, by Case 1, Compound Interest, page 143, which wil
be the value of the annuity at its commencement.

Call this value p, and then find the annuity as in Case 2, page 149.

(44) What annuity, to be entered upon 2 years hence, ar!

. 40 40 . =10 . ;
® 40— 1058 =40 — 15900956 = 40 — 20-84861 == 10-15139; ean.
1015139 — ‘05 = 203-0278; then 2030278 = 1-05° = £184-1522 =
£184..3..0..2-112 grs. Ans.
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then to continue 6 years, may be purchased for £184..3.0..-
2:112 grs. at £5. per cent. per annum 7* _ o
(45) The present worth of a lease, taken in reversion for
7 years, but not to commenceo till the end of three years, is
£299..18..2°'16d., allowing £5. per cent. per annum 10 the
purchaser: what is the yearly rent? Ans. £60. .
(46) There is a lease that has-yet 4 years to run, and the
lessee has purchased the reversion of a renewed lease, at tho
same rental of £30. per annum, for the term of 7 years, com-
mencing at the expiration of the present lease, for which he
has paid down £142..16.3.1'152 ¢grs. 'What increase of rent
‘1s reckoned on the property according to this contract, allow-
ing. £5. per cent. per annuin for present-payment? Ans. £30.

PERPETUAL ANNUITIES, OR FREENOLD ESTATES.'

Case 1. When v and » are given, to find p, the presénz worth,
3 or purchase money.
Rorr. d

r—1 =rt

(47) What is the worth of a freehold estate of £50. yeatly
rent, allowing £5. per cent. per annum to the buyer 7}

(48) What is a real estate of £140. per annum worth in
present money, allowing £4. per cent. per annum to the pur-
.chaser? Ans. £3500..

(49) What must the purchaser give for a freehold estate of
£437..10. yearly rent, so as to make £3}. per cent. per an-
num by the investment of his capital ?. Ans, £12500Q..-.

" Case 2. When p and 7 are given, to find u.
RULE, pXr—l=u. .

(56) If a freeliold estate is bought for £1600., what must

* 184-1599 X 1-1025 = 203-0278 ; then
2070278 X 1-3400556 X 05
© e LT 13400956 -
2030278 X 1 - (202-0278 X -3400056) . 2030378
: 3100956 = 3400356

~-203-0278 X -05 =800-0005 X -05 = £40. Ans.

Or, by the Table, 184'1522—:—(6'4632129—1‘8594105):184'1522+
4-6018024 == £40. Ans. ’
.} This rule is deduced from the formula in page 149; for, in Anmui-
ies continuing for ever, f ia infinite, and the subtractive quantity %
= r!==0; thierefore the theorem assumes the above form. H

} 20+ 05 = £1000. 4ns.

i
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be.the yearly rent, to pay the purghaser £5. per cent. per an-
num interest for his money *
(51) If an estate be sold. for £3500., what is the yearly
tent, allowing to the purchaser £4. per cent. per annum?
o } Ans. £140.
(52) If a freehold estate is bought for £12500., and will
vield the purchaser £3%. per cent. per anaum, what is the
yearly rent? Ans. £437..10.

Case 3. When p and u are given, to find 7.
RuLE. % +.‘1 =r.

(53) If an estate of £50. per annum is bought for £1000.,
what is the rate per cent. per annum %}
(54) 1f .a freehold estate of £140. per annum is sold for
£3500., what interest will it pay to the purchaser ?
- Ans. £4. per cent.
(55) If an estate in perpetuity of £437..10. per annum is
sold for £12500., what interest will it pay to the purchaser?
Ans. £3-;— per cent.

FREEHOLD ESTATES IN REVERSION.

To find the present worth of a frechold estate in reversion.

Rure. Find the value of the estate, supposing it were to come into
imigediate possession, as in Case 1, poze 152.  Then suppose that value
(p) to be a, and find what principal will amcunt to a in the time to come,
previous fo possession, by Cuse 2, Compound Interest, page 143. Such
principal will be the present value,

(56) What must be paid down for the purchase of “a free-
hold of £50. per anaum, to be entered upon 4 years hence,
allowing the purchaser at the rate of £5. per cent. per annum
for his pmchase mensy 1

(57) What must be paid down for the reversion of a real
estate of £200. per annum, so as to pay the purchaser £4.
per cent. per annum for his' capxml supposing 2 yeats to elapse
before the estate comes into posses'smn ?

" Ans. £4622..15..7..1-76 grs.

* 1000 X -05 = £50. Ans.

$ 1280 + 12=1-05 = £5. per ‘cent. Ans.
t 50 =05 =1000; then 1000 -~ 1'2155 == £892-7067 == £322..14..1.,

0-432 qrs. Ans a
x 2
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(58) A freehold, producing £280. annual rent, is to be dis
posed of, with a reserve of the next 3 years’ rent to the pre
sent proprietor. What is it worth in ready money, allowin
L3L. per cent. per annum to the purchaser?

Ans. £7:215.10..9..3:36 grs.

To find the yearly rent of an estate in reversion, having @
present value gicen,

Rute. Find the amount of the given present value in the t/me befo

possession ! thus, prf=a. Then ccpsider that amount to be the prese

value (p) of the perpctual annuity, and find ‘the annuity thus: p
(r—1)=u. ' )

(59) What must be the rent of a freehold property, to con
into possession 4 years hence, for which £822..14..1 .24
grs. is paid down, allowing the purchaser .£5. per cent. p
annum 7* ‘

(60) A freehold estate is sold for £4622..15..7..1'76 ¢r.
the vender reserving to himself the first two ycars’ rent. R
quired the annual value to pay the purchaser £1. per cer
per annum for his capital. Ans. £200.

(61) A freehold estate has been purchascd for £7215..1
9..3:36 ¢rs., the possession of which is not to be given up t
after the expiration of 3 vears. What must be the annu
rent to pay the purchaser at the rate of £31. per cent. f
annum ? Ans. £280.

DISCOUNT, ON THE PRINCIPLLS OF COMPOUND I.\'TEREST."’

Note. The following Table is constructed by the continual divis
of 1 by the ratio (r): thus 1= 1-05="0523510, the firat ycar’s pres:
worth; then -8523810 = 1:05=-207020,, the second yeur’s pres.
worth; and ‘9070295 — 1-05 =-86:33:37¢, the third, &c.

* 82270625 X 1-2155=1000; then 1000 X 05 =.L30. Ans.

t This is merely a repetition of the varions cases in (ompound
terest.  For instance. to find the present worth of any debt due so
time hence, is precisely the same operation as finding what princi
will amount to that sum in the given time; and this observation y
equally apply to the identity of the other cascs. The entive omissi
therefore, of Discount, (at Compound Intcrest,) arranzed under that s
cific head, would be no detrimeut to the learner. 1t is, however,
tained here, for the sake of those who may thivk snme repetition of
subject desirable.—EpiToR.
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w

A Table of the present worth of £1. due any number of years hence,
Srom 1 to 40.

Yrs. 3 per Cent.3yper Cent.|4 per Crat.

1 9708738 | ‘9661836 | ‘9615385

21 9425050 | 0335107 | 9245302 .

3| 9151417 | 9019427 | '83349G3 | 6762966 | ‘8638376
4| 3884870 | ‘8714422 | ‘8548042 | -8385613 | 8227025
5| -8626088 | -8419732 | ‘8219271 \ 3024510 | ‘7835262
6| "sB7dzd3 | SI3%006 | 700315 | 7678857 | G215
7| 8130915 | 7859910 | 7599178 | 7348235 | 7106813
8 7894092 | 7504116 | 7303902 | 7031851 | -6763394
9 | 7664167 | 7337310 | 7025257 1 -6729044 | -6446089
10 | 7440730 | -To°01e8 | 6755641 | 6139277 | 6139133
1 -7924-21” 6349157 | 6495809 | 6161987 | 581693
12 | 7013799 | ‘6617833 | -6243970 | -5896639 = -5568374
13 | -6809513 | -€304041 | 6005741 | -5642716 1 -5303214

14 | -6611178 | 6177318 | -5774751 | -5399729 | 5050680
15 | +6413619 | 5988906 | 5552645 | 5167204 | 4310171
16 | 6231669 | 5767059 | 5330082 | -49414693 | 4381115
17 | -6050164 | -5572033 | 5133732 | 47317C¢4 | -4362967

18 | -5873946 | 5383611 | -4936281 | 45280014 i 4155207
19 | 5702860 | -5201557 * 4746424 4333018 | 3957340
20 | -5336758 | +5025659 | 15638369 | -1116420 | -37€8395

9] | 3375493 | 4855709 ! -1288336
23 | 5218925 | -4691506 | ‘1219554
23 | 5066918 | -4332856 | 4037263
o4 | 4919337 | -4370571 | -3901215 | -3177035 | 3100679
25 | 4776036 | -4231470 | 3751163 | -3327306 | -2953028
26 | 4636947 | -4088377 | -35068ul | 3184025 | 2812407
o7 | -4501891 | -3050122 | -3468166 | 3046914 | 2678483
28 | 4370768 | -3816543 | 333477 2015707 | 2550936
29 | -4243464 | 3687482 | -3206311 | -2790150 | 2429463
30 | -1119868 | -3562784 | -3083187 | -2670000 | -2313774
31 | 3999872 | -3442304 | -2964603 | 2355024 | -2203595. |
32 | 3883370 | :3325897 | -2850579 | 2444999 | 2098662
' a3 | 3770263 | 3213427 | 9740942 | -2330712 | -1998725
34 | 3660449 | 3104761 ; 2635521 | -2238959 | -1903548
35 | -3553834 | 2999769 | 334133 | 2142541 | -1812903
36 | 3150324 ; -2898327 | 2436637 | 2000282 | ‘1726574
37 | '3349829 | 9800316 | -2342968 | ‘1961992 | -1644356
38 | 3252962 © 2705610 | 0252854 | ‘1877504 | ‘1566054
39 | 3157536 | ‘2614125 | -2166206 | -1706465 | -1491480
40 | ‘3065563 | 9525725 | -2082890 | 1™ 1eT¥y |, 1420457

3967874 | +3589424
3797009 | 3418499 |
+3633501 | 32755713
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Case 1. To find the present worth of any sum due afler a cer-
tain period. , )

Rure. The came as in Case 2, Compound Interest, considering a as
the debt whose present value is required.

(1) If £344.14..9..1-92 grs. be payable in 7 years’ time,
what is the present worth, discount being made at £5. por
cent. per annum ?* _

(2) A debt of £409..9-00992s., payable 4 years hence, is
agreed to be paid in present money: what sum must the

creditor receive, discounting at £4. per cent. pér annum?
Ans. £350.

Case 2. To find the debt whose present worth is given.
Rore. See Case 1, Compound Intercst.

(3) If £245. be received for a debt payable 7 years hence,
nllowing £5. per cent. per anaum to the debtor for present
8 pe p p

paymeut, what is the debt 7} )
(4) There is a sum of money due at the expiration of 4
years, but the creditor agrees to take £350. in ready money,

sllowing £1. per cent. per annum discount. What was the
debt? - ' Ans. £409..9-00992s.

Case 3. When the rest are given, to find the time.

Rure. 8ee Case 4, Compound Iuterest. ) ,

(5) A person receives £245. now for a debt of £344..14..9.,
1:92 ¢rs., discounting at £3. per cent. per annum: in what
"ime was the debt payable 7}

(6) There is a debt of £409..9-00992s. due a certain time
hence, but £4. per cent. per annum being allowed to the debt-
or for the present payment of £350,, it is required to find in
~aat time the sum was to be paid. Ans. 4 years.

Case 4. VWhen the rest are given, to find the rate per cent.
frLe.  Asin Case 3, Compound In'erest.

{7) The present worth of £344..14..9..1'92 g¢rs., payable

T 3447395 = 14071 = £245. Ans.

G, by the Table, 7106813 X 3447335 = £243. Ans.

T 245 X 14071 = £34 17355 = £344..14..9..1-92 qrs. Ans.

f 544-7395 — 245 =1-4071; the continual divisions of which by 1-03,
wiil be 7 = the number of ycars. Ans.
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7 years hence, 1s £245., at what rate per cent. per annum is
discount allowed ?*

(8) There is a debt of £409..9-00992,. payublo in 4 years,
but it is agreed to take £350. ple\em. ]’)d) ment. Requned
the rate of discount. Ans. £4. per cent.

EQUATION OF PAYMENTS AT COMPOUND INTEREST.

Rore 1. Find the present worth of each payment respectively; and
add them together for the whole present worth ¢ then the time in which
that present worth will amount to the sum of the debts will be the ¢rue
equated time required.

2. Find the amount of each debt from the time of its becoming due
ill the time of the last payment, and add the respective amounts and
the last puviient juto one sum. Then fiel the time in wlhich the sum
of the debts wonld amount to that sum of the amounts: subtract this
from the time of the last payment, and the difference will be the true
eyuated time.

(1) Required the true equated time for the payment of a
debt of £400. of which £320. is now due, and the rest at the
end of 5 ycars; reckoning compound interest at the rate of
L5. per cent per annum. Ans. *80714 years.

(2) If £100. will become due one year hence, and £104.
three years hence, what is the true equated time for payment
of the whole, allowing comwpound interest at £4. per cent. per
annum ? Ans. 2 years.

(3) 1f a person will have to veceive £200. at the end of 3
vears, and £80. more at the end of 5 years, in what time
ought he to receive the whole at one payment, allowing £5.
per cent. per annum, compound interest?

- Ans. 3:5518 years.

DUODECIMALS
ArE so named from the inteoer of ench denomination contain-
ing twelve of the next inferior. They are in genersl vse
among artificers for computing the qmnnlles of their materials
and labour; both in Superficiel and Solid iicasurct

* 344-7395 —245=1-4071; and '/ 1'4071 =1-05; which gives £3,
per cent. Ans. ’
"t For a clear and intelligible explanation of the diffcrent Measures
see the Talles, page 24, &e.
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12 inches (' ) make 1 foot.
12 seconds (') ........ 1 inch, or prime.
12 thirds (") ........ 1 second, &c.

To multiply duodecimally.

Rure 1. Under the multiplicand write the corresponding terms of the
multiplier.

2. Maltiply by the feet in the multiplier, observing to carry one for
every fwelve, from each lower denomination to the next superior.
_ 3. In the same manner multiply by the inches in the multiplier, set;
ting the result from each term ene place farther to the right.

4. Proceed in like manner with the remaiuing denominations, and the
sum of the products will be the total product.

Note 1. Length and breadth multiplied together produce the area
of a superficies; and this multiplied by the thickness, produces the
solid content of a body.

2. It is generally more eligible to take aliquot parts out of the maulti-
plicand for the inches, &c., in the multiplier.

. o t. 1o t. { " e nn

(1) Mult. f7 9 by {3' 6* &

(2) Mult, 85 by 4 7 Ans. 38 611

(3) Mult. 98 by 7 6 a. 72 6 0

(4) Mult. 81 by 3 5 a 27 7 5

(6) Mult. 76 by 5 9 a 43 1 6.

(6) Mult. 47 by 310 a 17 610

(7) Mult,.  759by 3 53 a 25 8 6 2 3.
(8) Mult. 104 5by 7 86 «a 7911 0 6 6.
(9) Mult. 757 by 9 8 a 730 7 8
(10) Mult. 978 by 8 9 a 854 7 O
(11) Mult. 579 by 9 5 a. 543 9 9
(12) Mult. 759 by 17 7 a 133111 3
(i13) Mult. 875 by 35 8 e 311710 4
(14) Mult. 179 3 by 38 10 a. 6960 10 6
(15) Mult. 259 2 by 48 11 a. 12677 6 10
(16) Mult. 257 9 by 39 11 . 10288 6 3
(17) Mult. 311 4 7by 36 75 a 11402 2 4 11 11,
(18) Mult. 321 73 by 9 36 a 2988 210 4 6.
~ft. in. in. Otherwise. Proof by Decimals.

3 6 =i 35

53 3 83 3 3875

310 6~ 310 67 2325

2 1 6 2 1 6 27°125 sq. feet.
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Glazing, Musons’ flat work, and some parts of Joiners'
work, arc computed at so much per square foot.

Painters’, Plasterers’, Pavers’, and some descriptions of
Toiners’ work, are estimated by the square yard.

Roofs, Iloors, Partitions, &e., by the square of 100 feet.

Bricklayers’ work by the square rod, containing 2721 feet.

(19) A certain house bhas 3 tiers of windows, 3 in a tier,
the height of the first tier being 7 feet 10 inches, the second
6 feet 8 inches, and the third 5 feet 4 inches, and the breadth
of each window is 3 feet 11 inches. What will the glazing
cost at 14d. per square foot I*
" (20) What is the price of 8 squares of glass, each measur-
ing 4 feet 10 inches long, and 2 feet 11 inches broad, at 4}d.
per square foot’ Ans. £1.18.9.

(21) What is the value of 8 squares, each measuring 3 feet
by 1 foot.6 inches, at 7id. per square foot? Ans. £1..3..3.

22) What is the price of a marble slab 5 feet 7 inches
long and 1 foot 10 inches broad, at 6s. per square foot ?

Ans. £3..1..5.

(23) What will be the expense of ceiling a room the length
of which is 74 feet 9 inches, and the widith 11 feet 6 inches,
at 3s. 101d. per square yard ! Ans. £18..10..1.

(24) What will the paving of a court-yard cost at 43d. per
squatre yard, the length being 58 feet 6 inches, and the breadth
54 fcet 9 inches? Ans. £7..0..10.

(25) The circuit of a room is 97 feet 8 inches, and the
height 9 feet 10 inches: what is the charge for painting it, at
2s. 82d. per square yard? Ans. £14..11.2,

(26) What 1s the expense of a piece of wainscot 8 feet 3
inches long and 6 feet 6 inches broad, at 6s. 71d. per square

yard? Ans. £1..19..5.

St in. 2. ft.in.

*"7 10 =4 19 10
6 8 11
5 4 in. 213 2
19 10 the whole height. 3=3 911
3 11 s 411 6~

3 1=,233 0 6 atldd
31 9 d. —_—
_1_1_2 the whole breadth. =1 £11 13 0 the value at 1.

1 18 10 the value at 2d.
value of 67 =0 0 03}

£13 11 104 Ans.
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(27) What will the paving of a court-yard cost at 3s. 2d.
per square yard, the length being 27 feet 10 iuches, and the
breadih 14 feet 9 inches? Ans. £7.4..5,

(28) A certuin court-yurd is 42 feet 9 inches in front, and
68 fect 6 inches long; a cuuseway the whole length, and 5
feet 6 inches broad, is laid with Purbeck stone, at 3s. 6d. per
square yard, and the rest is paved with pebbles, at 3s. per
square yard. What is the expense? Ans. £49.17.01.

(29) What will the plastering of a ceiling cost at 10d. per
squure yard, supposing the length 21 feet g inches, and the
breadth 14 (cet 10 fuches ! Ans. £1.9 9.

(50) What will the wainscoting of a room cost at 6s. per
square vard, supposing the height of the room (including the
cornice and moulding) is 12 feet 6 inches, and the compass 83
feet 8 inches: the three window shutters each 7 feet 8 inches
by 3 feet 6 inches, and the door 7 feet by 3 feet 6 inches?
The shutters and door being worked on both wides, are reck-
oned work and half-work. Aus. £36..12.:21.

(81) In a piece of partitioning 173 feet 10 inches long,and
10 feet 7 inches in height, how many squares?

Ans. 18 squares, 39 fect, 8 10/,

(32) A house of three stories, besides the ground floor,
measwring 20 feet 8 inches by 16 [eet 9 inches, is to be ﬂoored
at £6..10. per square : there are 7 fire-places, two of which
measure 6 {vet by 4 feet 6 inclies ench, two others 6 fict by
5 feet 1 inches each, two others 5 fect 8 inches by 1 fect 8
inches each, and the seventh 5 fect 2 inches by 4 feet, and
the well-hole for the stairs is 10 feet 6 inches by 8 feet 9
inches. What will the whole amount to? ‘

Ans. £335..13..3}.

(33) If a house measures within the walls 52 fuet 8 inches
in length, and 30 fect 6 inches in breadth, the roof being of a
true pitch, what will it cost roofing at 10s. 6d. per square ?

Ans, £12.12.113.

Norr. A roof is said to bc of a true pitch when the rafiers are 3 of
the breadth of the buililiag.  In this case, therefore, tlie breadth mu~t
be accounted ¢.-1al 1o the IJ cielth and hall-breadth of the building.

(34) What will the tiling ¢ a barn cost at 25s. 6d. per
sqmre the length being 13 feet 10 inches, and the breadih

feet 5 inches on the flat, the eave-boards projecting 16
mches on each side ? Ans. .5'211..9..5}

Note. Bricklayers compute their work at the y~= of a brick and



ASSISTANT.) DUODECIMALS. 161

n half thick; thercfore, if the thickness of a wall is more or less, it
must be reduced 'to the standard thickness by muldplying the arca of
the wall by the number of half bricks in the thickuess, and dividing
the product by 3.

*(35) If the area of a wall is 4085 fuvet, and the thickness
two bricks and a half, how many rods does it contain of the
standard thickness? Ans. 25 rods, 8 feet.

(36) If a garden wall is 254 feet in compass, 12 feet 7
inches high, and 3 bricks thick, how many rods does it con-
tain ? - Ans. 23 rods, 136 feet.

(37) How many roads are there in a wall 62} feet long, 14
feet 8 inches high, and 21 bricks thick?

o= Ans. 5 rods, 167 feet.

(38) The end wall of a house is 28 feet 10 inches in
length; the height of the roof from the ground is 55 feet 8
inches; and the gable (or triangular part at the top) rises 42
courses of bricks, reckoning 4 courses to a foot. The wall
to the height of 20 feet is 21 bricks thick, 20 feet more, 2
bricks thick, and the remaining part a brick and a half thick;
and the gable is 1 brick thick. YWhat is the charge for the
whole wall, at £5..16. per rod ? Ans. £48..13..5}.

To multiply several figures by several, and obtain the product in one line only.

RuLe. Multiply the units of the multiplicand Ly the units of the
maltiplier, cet down the units of the product, and cairy the tens; next
multiply the tens in the multiplicand Y)y the units of the multiplier, to
which add the product of the units of the multiplicand multiplied Ly
the tens in the maltiplier, and the tens carried; then muliiply the
hundreds in the multiplicand by the units of the multiplier, adding tho
product of the tens in the multiplicand multiplied by the tens in the
ultiplier, and the units of the mnltiplicand by the hundreds in the
multiplier; avd so proceed till you have muliiplied the multiplicand ull
Yhrough, by every ggurc in the multiplier. :

Mutltiply . . 35234
by . . 52424
Product 1847107216

EXPLANATION.

First, 4 X 4 =16, that is 6 and cwry 1. Becondly, (3 X 4) -+ (4 X 2)
and 1 that is carried =21, set down 1 and carry 2. Thirdly, (2 X 4)
A4 (3 X2) (4 X 4) 42 carried = 32; that is, 2 and carry 3. Fowrth-
Iy, (5 X 4) 4+ (2 X 2) 4 (3 X 4) 4= (4 X 2) + 3 carried = 47 ; set down 7
and carry 4. Fifihly, (3 X 4)+ (3 X2)+ (2 X 4)4- (3 X2) -+ (4X5)
-} 4 carried = 60; set down 0 and carry 6. Bixthly, (3 X 2)4-(5 X 4)
+ (2 X 2) 4 (3 X 5)+ 6 carried = 51; set down 1 and carry 5. Sev

e In this and the three following examples the rod is considered
= 272 feet. :
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enthly, (3 X 4) 4 (5 X 2) + (2 X 5) <- 5 carried = 37; set down 7 and
carry 3.  Eightbly, (3 X 2) 4 (5 X 5) + 3 carried = 34; set down 4 and
;:_any 3‘i Lastly, 3 X 5 43 carried = 18 ; set down 18, and the work is
inighed. '

—

MENSURATION OF SUPERFICIES.

GEOMETRICAL DEFINITIONS.

GEeoMETRY is the science which investigates the nature and
properties of lines, angles, surfaces, and solid bodies.

A point has no parts or magnitude.

A line has length only, without breadth or thickness.

A line drawn wholly in the same direc-
tion, or the shortest distance between two ’
points, is a right or straight line. That /\\
which continually changes its direction is
2 curve.

Parallel lines preserve the same distance
from each other throughout ; and therefore

would never ineet, though infinitely pro- /\
duced.

An angle is the degree of inclination of
two lines, or the operiing between them
when they meet in a point; which is call-
ed the angular point.

When a line meeting another inclines
not either way, but makes equal angles on
each side, those are called right angles;
end the lines are perpendicular to each
other. Thus the angle ADC = the angle
BDC*

. An oblique angle is either acute or oltuse. An acute angle
is less than a right angle, as BDE; and an obtuse angle,
greater than a right angle, as ADE.

- Whep more than two qus meet, forming several angles at the same
Soutxt, 1]11.15} zlpcessa.tl'y to dc:;lgnate cach angle by three letters, placing
1at which is at the angular point in the middle. Thus, th
BDC is that formed by the lineg BD and CD ° u the anglo
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A superficies-or surface is a space contained within lines,
and has two dimensions, length and breadth.

A solid is a space or body bounded by surfaces, and has
three dimensioas, length, breadth, and thickness.

A triangle is a superficies bounded by three lines. A
quadrangle, or quadrilateral, is bounded by four lines.

A right-angled triangle has one right angle, (Fig. page 116,)
an obtuse-angled triangle has one obtuse angle, and an acute-
angled triangle has all its angles acute.

An equilateral triangle bas the three sides (and consequently
the three angles) all equal to each other.

An isosceles triangle has two equal sides.

A scalene triangle has all the three sides unequal.

A parallelogram is a quadrangle having the opposite sides
equal and parallel.* When the angles are right ones, it is
called a rectangle® And arectangle having all its sides equal
is a square.®

A rhombus has all its sides equal, but obligue angles.!

A rhomboid has oblique angles, and only its opposite sides
equal.

All other quadrilaterals are trapeziums;® but a trapezium
that has two sides parallel is called a trapezoid.

The base’ of a figure is the side on which it is supposed to
stand ; and a line drawn from the vertex, or opposite angle,
Eerpend.icular to the base, is the altitude, or perpendicular

eight.

Right-lined plane figures of more than four sides are called
polygons. A polygon of five sides (or angles) is a pentagon,
one of six a hexagon, &c. Vide Table, page 166.

A cireles is a plane figure, contained under one curve line,
called the circumference, which is in every part equidistant
from the centre, or middle point within it. The circle con-
taing more space than any other plane figure of equal compass.

A sjraight line passing through the centre, and meeting
the circumference in two opposite points, is called the di-
ameter ; and half the diameter, or the distance from the
centre to the circumference, is the radius! ’

An are of a circle is any portion ¢f the circamference®

* Figs. 1,2,and 3. ®Fig. 2. ¢Fig. 1. 4Fig. 3. °Fig. 5.
fThe line AB, Figs. 3 and 4, is the dase, and CD the altitude.
% Fig.7. b Theline AB, Fig.7. 'ACorBC. *ADor ADB, Fig. 8/
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A chord is a right line joining the extremes of an arc!

The versed sine is part of the diameter cut off by the
<hord ™

A scgment is a space contained between an arc and its
chord.® A semicircle is a segment, the chord- of which i is. the
diameter.

A sector is bounded by an arc and two radii.> When the
two radii are at right angles it is a guadrant, or fourth part of
the circle.

The circumference of every circle is supposed to be divi-
ded into 360 equal parts, called degrees ; and each degree into
60 equal parts, called minutes, &c.

The measuré of an angle is determined by the number of
degrees in the arc of a circle contained between the two lines
forming the .angle, described round the angular poim as a
centre. Thus the angle ACB (Fig. 8.) is an angle of so many
degrees as are contamed in the arc AB. He'\c(,, a right angle
contains 90 degrees.

An ellipse (or regular oval) is a plane figure bounded by a
curve called the czrcumfercnce, returning 1nto itsell, and de-
scribed from two points, called the focz or focuses, in the
transverse (or longest) déameter. 'I'he shortest diameter, which
intersects the transverse at right angles, is called the conju-
gate. 'The diameters are also called azes.?

MENSURATION.
Problem 1. To find the area of @ Parallelogram, whether it be
e Square, an oblong Rectangle, a Rhombus, or a Rhomboid.

D C b C

Rure. Multiply the
length by the altitude or
perpendicular breadth: Fig. 1. Fig. 2.
the ‘produet-will Le the 1
area. ' A B A B

(1) The base of the largest Egyptian
pyramid is a square, whose side is 693
feet. Upon how many acres of ground
does it stand ?

(2) Required the area of a rectangu-
lar board, whose length is 121 feet, and
breadth 9 inches.

(3) What quantity of land does a

A C B

1ABor AD, Tig. 8. ™ DE. n» AEBDA. o Fig. 9. P Fig. 10,
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rhombus contain, the base of which is 1490, and the perpen-
dicular breadth 1280 links ?

Problem 2. To find the area of @ Triangle.  Fig. 4.

Rure. Multiply the hase by the altitude. c
and helf the product will be the area.

(1) Required the number of square
yards in a triangle, whose base is 49
feet, and height 251 feet.

(2) What is the area of the gable
of 2 house, the baseor distance betwecn
the eaves being 22 feet 5 inches, and
the perpendicular from the ridge to the
middle of the base, 9 feet 4 inches?

A D B

Rure 2. When the three sides only are given.—From half the sum
of the sides subtract each side severally : multiply the half sum and the
three remainders continually together; and the square root of their
product will be the area.

(3) .Theithree sides of a triangular fish-pond are 140, 336,
and 415 yards respectively. What is the value of the land
which it occupies, at £223. per acre’?

Fig. 5.

Problem 3. To find the area zgf a
Trapezium, or @ Trapezoid.

Rouce.  Divide the ¢rapecium into
two triangles by a diegonal: multiply
the diagonal by the sum of the two

erpendiculars falling upon it; and
ﬁalf the product will be the area.

.. A B
BF
That is, -]E-i—;—ﬁg = the area.

“~

For a t;apezaid. Multiply the sum.of the two parallel sides by the
perpendicular distance between them; ard half the product will be

the area. )

(1) How many square yards of paving are in the trapezi-
um, whose diagonal is 65 feet, and the perpendiculars 28 and
331 feet? ) :

?2) Find the area of a trapezium whose south side is 2740
links, east side 3575, west side 4105, and north side 3755 i
links ; and the dizgonal from the south-west to the north-east "
angle 4835 links.
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(3) Required the area of a trapezoid whose parallel sides
are 20} feet and 12} feet respectively ; the perpendicular dis-
tance being 103 fect? )

(1) How many square feet are in a board, whose length is
121 feet, and the breadths of the two ends 15 inches and 11
inches respectively ?

Problem 4. To find the area of an Irregular Figure.
Rure. Divide it by drawing diagonals into trapeziums and triangles
Find the area of each, and their sum will be the area of the whole.
1. Required the content of the Fig. 6.
irregular figure ABCDEFGA, in
which are given the following
diagonals and perpendiculars:

namely, ac =55
FD =52
Gec=44
em=1'3
on=1-8
co =12
Ep= 08
D= 2'3

?roblem 5. To find the area of a Regular Polygon.

Rors 1. Multiply the perimeter (or sum of the sides) by the perpen
dicular drawn from the centre to one of the sides; and hall the pro
duct will be the area. -

Rure 2. Muhiply the square of the side by the corresponding tak

ular area, or multiplier opposite to the name in the following table
and the product will be the area.

o] Names s Falygns i
3 | Trigon, or Equilateral Triangle | 0-4330127
4 | Tetragon, or square ................ 1-0000600
5 1 Pentagon ..., 17204774
6 Hexagon ... 2:5980762
7 | Heptagon ................. 3-6339124
8 | Octagon o | 4-8284271
9 | Nonagon ......cecmevrvieiineevnanens 6:1818242

10 | Decagon .......ccocouereviereenennnnnn 7-6942088 |
11 | Undecagon .. | 9-3656399
12 { Duodecagon ... [ESR T TUUIORA 11-1961524
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(1) Required the area of a regular pentagon whose side is
25 feet. o
(2) Required the area of an octagon whosé side is 20 feet.

Problem 6. To find the diameter or circumference of a Circle,
the one from the other.*

Fig. 7.
Rure. As 7: 20t
or,as 113 : 355¢ » :: the diameter : the
or,as 13314169 B
clrcumference ; and reversing the terms will find the
diameter.

(1) Required the circumference of a circlé whose diameter
is 12.}}

* To find the proportion which the circumference bears to the diame-
ter, and thence to find the area of a circle, is a problem that has engaged
the anxious attention of mathematiciang of all ages. It is now general
ly considered impossible to determire it exactly; but various approxi-
miations have been found, some of which have Leen carried to so great
a degree of accuracy, that in a circle as immense in magnitude as the
orbit of the planet Saturn, the diameter of which is about 158 millions”
of miles, we are cnabled to express the circumference (the diameter be-
ing given) so nearly approzimating to the truih, as not to deviate from
it 60 much as the breadth of a single hair. The three approximations
in the Rule are those in general use.

+ This is the ratio assigned by Archimédes, a celebrated philosopher
of 8yracuse, who flourished about two centuries before the Christian
era. It answers the purpose sufficiently well when particular accuracy
i3 not required.

.} This was discovered by Metius, a Dutchman, about two centuries
sjnce. It is a very good approximation, agreeing with the truth to the
sixth figure.

§ This is an abridgment of the celebrated Van Ceulen’s proportion,
who waa nearly contemporary with Metins. By a patient and most
laborious investigation, he determined it truly to 36 places of figures,
(3141593, &c.) Baut it has been since extended to consideraldy more
than 100 places. This proportion is extremely convenient, from the
circumstance of the firat term being wnity; which saves the labaur of
division, in finding the circumference of any other circle whose diame-
ter is-given: It is-not quite so accurate as the preeedir

20X 12 281
| A3 7:22::12: =—=37'714285

7 7 . .
355 » 12 the cireumdfer-
or, e> 113 ¢ 303 :: 12 L =137-699115 ence;

113
cr,as bo: 51404 10 13 0 346k 12 =2376992
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(2) What is the circumference when the diameter is 45?
(3) What is the diameter of a column whose clrcumference
is 9 feet 6 inches ?
(4) If the circumference of a great c1rcle of the earth (as
the equator) were exactly 25000 miles, what would be the
iameter ?

Preblem 7. To find the area cf a Circle.

Rurr 1. The area is equal to a fourth part of the product of the cir.
cumference into the diameter, or the product of half the cu-cuml’erence
into half the diameter.

1 X 31416

Therefore, when the diameter is 1, the area == 7854¢

whence we have
Ruie 2. Multiply the square of the diameter by 7854, and the pro-

duct will be the area.
Rure 3. Multiply the square of the circumference by ‘07958 for the

area,
- (1) Required the area of Lhe c1rcle proposed in Example 1,
Problem 6.* .
(2) TFind the area of the cn‘cle proposed ip Example 2,

Problem 6. - .
-(3) What is the area of the end of a roller whose diameter

is 2 feet 3 inches ? .
(4) Required the area when the circumference is 8} feet.

Problem 8. To find the side of a square inscribed in a circle.
q ’

. Rote. Maultiply the radius by 1-4142, (that is, by 1/2,) or multiply
the diameter by 7071.t

(1) Find the side of the square inscribed in the circle
whose diameter is 12.

-{(2) What :is the side of the square inscribed in a cu‘cle
whose diameter is 6 feet 5 inches?

37-6992 X 12
o 376992 X 12 __ o7.6902 x 3= 1130976

or, 193 7854 = 12 X 13 X 7854 = 113-0976

t The fo]lowmg Rules- exhibit the ipal relations between the
circle and its equal square, or mscnbe(i square.
1. The diameter X -8862269 .
2. The circumfor. x-2620043 § = 1h° side of an equal square.
3. The diameter X-7071068 . .
4. The circumfer. X ‘2250791 >== the-side of the inscribod equare
5. The ares ........ X 6365197

;the area..
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Problem 9. To find the length of a Circular Arec.
Ruie 1. From §timesthe Fig. 8. D

chord of half the are subtract
the chord of the whole arc,
and 4 of the difference will A =
be the length of the arc ~
sicarly. ° ! B /
. Thatis AD X 8— AB = /
[

3=arc ADB. F <
Note. Half the ch~rd of the whole are, tlie chord of half the are,

and the versed siue, are sides of a right angled triancle; any two cf
which being given, the third may be {ound as directed in page 115.

Ruee 2. Multiply the number of degrees in the arc by the radius,
ard the product by -01745, for the leugili of the arec.

(1) The chord of the whole arc is 30, and the versed sinc
8. what is the length of the arc?

(2) What is the lergth of the arc when the chord of the
half arc is 10623, and its versed sine 5?7

(2) Required the length of an arc of 12° 10/, the radius
being 10 feet.

Problem 10. To find the area of @ Sector of a circle.

Fig. 9.

Ruie 1. DMultiply the length of g i
the arc by the radins, and half the
p duct will be the area.

. BuLE 2. As 360° : the degrees
i the arc : : the area of the circle
s ube area of the Sector,

A B
(1) Required the atea of the sector, when the radius is 15
znd the chord of the whole arc 18 feet. '
. (2) What is the area of a sector whose arc is 147> 29/,
and the radius 257
(3) Required the area of a sector, whose radius. is 20 feet,
and the versed sine 1 foot 9 inches.*

. The side of a square X 1:414?14 = the diameter } of its circnm-
- The side of a square X 4'442893 = the circumf. (scribing circle.
. The side of a square X 1:128379 = the diameter { of an equal cir-
. The side of a square X 3-544933 = the circumf. cle.

By the properties of the circle, the versed sine X the remaining
part of the diameter = the square of half the chord of the arc; whenco
al] the requisites may be found.

) H

2 OO
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(1) What is the area of the sector, when the chord of half
i*s arc is 14 feet 2 inches, and the versed sine 6 feet 8
.iches Y

Problem 11. To find the arca of a Circular Segment.

Rurz 1. Find the area of the sector; and zalso the arca of the tri.
agte iermed by the chord and the two radii of the sector: their differ

¢, when ile segment is Zess than a semicircle, or their sum, when
v is greater, will be the area of the segment.

Rure 2. Divide the height of the segment by the diameter, and find
“he quotient in the colummn of Leights in the following table.  Multiply
1o corresponding area by the square of the diameter, for the avea of
ke segment.t

Table of the Areas of Circular Segments.

i = Area || 3 Area = Area = Area
H i‘i of §g of Lo 0 o o

1S | Segment.| o |Segment.| 3 | Segment.)| 3 | Segment.
g-ml 00133 *14| -06633 | ‘26| 16226 || -39 | 28359
vo021 00375 -15] 07387 | -27] -17109 || 40| -29337
{ -03] -00687 || -16| -08111 || -281 -18002 || -41 [ -30319
; r041 -01054 || 17 -08854, 291 -18905 || -42 | 31304
T .05 01168 | 18] -09613 | *30| -19817 || -43 | -32293
-06( -01924 || <19 -10390 | -31 20738 || 44| 33284

-07]-02417 ' -20] ‘11132 " -32| 21667 || ‘45| -34278
081 -02944 ¢ -21 *11990 | +33| 22603 || ‘46 | '35274

|
097 -03501 | -2 -12811 ; ‘34| 23547 1] -47 | -36272

—
(=)

‘10| -04088 | ‘23 ‘13647 '35 24498 | 48| -37270
11} +04701 . -24 -14494 | -36 -25455 | 49 | -38270
‘12| -05339 | -25' 15355 | 37| 26418 || -50 | -39270
‘13| 06000 | | I -381 27386 |

(1) What is the area of a segment, when the chord of the
whole arc is 60, and the chord of half the arc 3737

* When the half chord (see AE, Fig. 7) of the arc is fonnd by the
nroperties of a right angled triangle, then AE?==the versed sine (DE)
~ tho remaining part of the diameter; whence the diameter (and-oonsge
-ratly the radius) will be knovn. . )

t When there is a remainder (or fraction) after the secomd ghotignt
“~ur~ in dividing the height by the diameter; having taken“ont ¢
"7« _aswering to the two figures, add to it such fractional part of the

‘ence between £ut and the next succeeding aren, Tor'the sdko of
“Jacsuracy.
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(2) What is the area of a segment whose height is 18, and
the diameter of the circle 487 )

(3) Required the area of a circular segment whose height
is 2 and chord 20. ]

(4) Whatis the area of the segment of a circle whose radius
is 24, the chord of the whole arc 20, and the chord of haif
the arc 1027

(5) If the radius of a circle is 10 feet, what is the area of
the segment whose chord is 12 feet?

Problem 12. To find the circumference of an Ellipse, the trans-
verse and conjugate diameters being given.

Rure. Multiply the square root Fig. 10.
of half the sum of the sqnares of the c
two diameters by 31416, and the
product will be the circumference
nearly.*

(1) What is the circumfer- 4 B
ence of an ellipse whose trans-
verse diameter is 21, and con-
Jjugate 1872 D

(2) The two axes of an ellipse are 60 and 45 yards ro
spectively : what is the circumfcerence ?

Problem 13. To find the area of an Ellipse.
Rore.  Multiply the product of the axes by -7854 for the area.

(1) Required the areaof an ellipse whose axes are 35 and 25.

(2) What will be the expense of trenching an elliptic gar-
den, whose axes are 70 and 50 feet, at 32d. per square yard ?

(3) Required the area of the ellipse in Grosvenor Square,
London, the transverse diameter being 8:40 chains, and the
conjugate 6'12 chains.

Problem 14. To find the area of an Elliptic Segment, the base
being parallel to either axis.
Rute. Divide the height of the segment by that axe of which it isn
part, and find, in the T'able of Circular Segments, a versed sine equal
to the quotient.

* If the half sum of the two diameters be multiplied by 3-1416, the
product will give the circymference. sufficiently near for most practioal
purposes.
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Multiply the corresponding tabular arce and the two axes continu-
ally together, and the prodact will be the area required.

(1) What is the area of an clliptic segment cut off by a
line (called a double ordinate) parallel to the conjugate diam-
eter at the distance of 36 yards from the centre, the axcs be-
ing 129 and 40 vards respectively ?

(2) Required the number of square yards in the segment
of an ellipse, cut off by an ordinate parallel to the transverse
diameter; the height being 5 feet, and the two axes 35 and
235 feet respectively.

A COLLECTION OF QULSTIONS.

(1) WhHar is the value of 14 barrels of soap, at 41d. per
1., cach barrel containing 251 6.2 Ans. £66..13..6.
(2) A and B juined in partnership; A put imnto the joint
stock £320. for 5 mouths, and B £460. for 3 months: they
gained £100.  What is each man’s share of the gain?
Ans. A’s £53.13..9270., and B's £16..6..2 7%
(3) How many yards of cloth, at 17s. 6d. per yard, can [
have for 13 cwt. 2 grs. of wool, at 14d. per 1.7
Ans. 100 yards, 31 grs.
(4) If T buy 1000 clls of Flemish linen for £90., at what
price must I sell it per English cll to gain £10. by the
whole ? Ans. 3s. 4d. per ell.
(5) A has (48 yards of cloth at 14s. per yard, ready
moncey, but in barter will have 16s. B has wine at £42. per
tan, ready money: what must he charge it per tun in barter,
and what quauntity must be given in exchange for the cloth?
Ans. L£48. per tun, and the quantity, 10 tuns, 3 hhds., 122 gals.
(6) A jeweller sold jewels to the value of £1200., for which
he has received in part 876 French pistoles, at 16s. 6d. each.
How much more is due to him? Ans. £477..6.
(7) An ollman bought 417 cut. 1 ¢r. 15 1b. gross weight of
traln olil, tare 20 /. per cwt.: how many neat gallons were

there, allowing 71 1b. 10 a gatlon? Ans. 5120 gallons.
(8) If I buy cloth at 14s. 6d. per yard, and sell it at 16s.
9d., what is the gain per cent.? Ans. £15..10..45%;.

(9) Bought 27 bags of ginger, each weighing gross 843 1.,
tare 13 lb. per bag, tret as usual: what is the value at 8}d.
per 1.7 Ans. £76..13.2}.
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(10) If % oz. cost zs. what will § 1b. cost? Ans. 17s. 6d.
(11) If § of a gallon cost § of a £. what will 3§ of a tun
cost? Ans. £105.
(12) A gemleman who spends one day with another
£1.7..10%. lays up at the vear’s end £340. What is his an-
nual income? Ans. £318..14..11.
(13) What is the difference in ounces, between 13 fothers
of lead, and 39 boxes of tin, each box weighing 333 5.7
Ans. 212160 ounces.
(14) A captain, commanding a crew of 160 mariners, cap-
tured a prize worth £1360. 'The captain was allowcd one-
fifth, and the rest was equally divided among the sailors.
What was each man’s share?
Aws. The captain had £272. and each sailor £6..186.
(15} At what rate per cent. will £956. amount to £1314..
10. in 71 vears, at sinple interest ? Ans, £5. per cent.
(16) A has 24 cows worth £3 .12. each, and B 7 horses
worth £13. each. How much will make good the difference,
in case they interchange their droves of cattle 7 Ans. £1..12.
(17} A man left £120. to be given to three persons. A, B,
and C; B to have twice as much as A, and C as much as A
and B; what was the share of cach?
Ans. 4 £20. B £40. and C £69.
(18) £1000. is to be divided among three men, in such a
maxnner, that if A has £3. B shall bave £5. and C £8. How
much will each man bave ?
Ans. A £187..10. B £312..10. and C £500.
(19) A piece of wainscot is 8 feet 6% inches long, and 2
feet 92 inches broad : what is the supelt’uial content?
Ans. 21 feet 07 31 411 6711,
("0\ A garrison of 360 men, who had originally six months’
provisions, having endured a siege of 5 months without ob-
taining any relief or fresh supply, wish 1o know how many
men must depart, that the provisions may suffice for the resi-
due 5 months longer? Ans. 288 men.
(21) The less of two numbers is 187; the difference 34.
The square of their product is required.  Ans. 1707920429
(22) A butcher seut his man with £216. to a fuir to buw
cattle ; he bought oxen at £11. cows at 40s. colts at 1 &
and hogs at £1..15. each, and of each a like number. wna,
was th~ number of each? .1as. 13 of each sort, and £8. ove~
(23) What number added to 114 will produce 363 i
Ans. 24318,
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(24) What number multiplied by $ will produce 11.5?
Ans. 2639,
(25) What is the value of 179 hogsheads of tohacco, each
weighing 13 cwt. at £2..7..1. per cwt. 7 Ans. £5478.2..11.
(26) My factor informs me that he Las bought goods on my
account, of the value of £300..13..6 What will liis commis-
sion come to at £31. per cent.? Ans. £17.10..5. 217 g5,
(27) '} of 6 were three, what would L of 20 be ? Ans. 71.
(28) Reduce 3 grs. 11 1b. 10 the decimal of a cut.
Ans. -875 cut.
(29) How many /. of sugar, at 41d. per /5. must be given
in barter for 60 gross of inkle, at 8s. 8d. per gross?
Awns. 13862 Ib.
(30) If 1 buy yarn for 2d. per /5. and sell it again for 13}d.
per 5. what is the gain per cent.? Ans. £50.
(31) A tobacconist mixes 20 b. of tobacco at 9d. per b,
with 60 /b. at 12d. per 1b. 40 Ib. at 18d. per Ib. and 12 1b. 2t
2s. per Ib. what is a2 pound of the mixture worth ?
Ans. 1s. 24, P
(32) What is the difference between twice eight and twenty,
and twice twenty-eight; also between twice live and fifty,
and twice filty-five ? Anrs. 20, and 50.

(33) Whereas a noble and a mark just 15 vards did buy;
How many ells of the same cloth for £50. had 17
Ans. 600 ells.
(34) A broker bought for his principal, in the year 1720
£400. South Sea stock, at £650. per cent. and sold it again
when it was worth but £130. per cent. ~ What was the whcle
loss ? Ans. £2080.
(35) C has candles at Gs. per dozen ready money, but in
barter will have 6s. 6d. per dozen; D has cotton at 9d. per
1b. ready money : what price must the cotton he charged .
barter; and how much must be exchanged for 100 duzen o
candles? Ans. The cotton at 93d. prr lb. and the quantity,
7 cwt. 0 gry. 16 16.
(36) If a clerk’s salary is £73. a year, what is that pe
day ? Ans. 4s.
(37) B has an estate of £53. per annum, and pays 5s. 10
to the subsidy: what must C pay, whose estate is worte
£100. per annum? Ans. 11s. 04 d.
(38) If I buy 100 yards of riband, at 3 vards for a shilling
and 100 yards more at 2 yards for a shilling, and sell the
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whole at the rate of 5 yards for 2 shillings; whether do ]
gain or lose, and how much? Ans. Lose 3s. 44d.
" (39) From what number must 2 be deducted, that tl.:
remainder may be 1 ? Ans. 23,
(40) A farmer wishes to mix rye at 4-. a bushel, barley at
3s., and oats at 2s.  How riuch must Lie take of each to st
the mixture at 2s. 6d. per bushel?
Ans. G of tye, 6 of barley, and 21 of oats.
(41) If 2 of a ship is worth £3740., what is the valie f

the whole ? Ans. £9973..6..8.
(42) Bought a cask of wine for £62..3. at 5s. 4d. per ¢
Ion. How many gallons were there? Ans. 234,

(43) A dissipated young fellow in a short time got throus’
1 of his fortune; he then gave £2209. for a commission :
the army : his profusion continued till he had no more th- .
880 guineas left, which was 3% of his mcney after the ccr.
mission was bought. What was his fortunc at first?

Ans. £10450.

(44) A sum of money is to be divided amongst four men,
80 that the first shall have 2, the second 1, the third }, an.
the fourth the remainder, which is £238. Vhat is the sum?

Ans, £112.
(45) What is the amount of £1000. in 51 vears at £43.
per cent. per annum, simple interest? Ans. £1061..5.

(46) Sold goods, amounting to the value of £700., at tw.
4 months. What is the present worth at .£5. per cent. per
annum, simple interest? Ans. £682..19..51 77
(47) A room 30 feet long and 18 feet wide is to be cover-
ed with painted cloth. How many yards of three-guarter.
wide will cover it? Ans. 80 yards.
(48) Betty told her brother George that, though her mer-
riage portion took £19312. out of her family, it was but 3 o
two years’ rent. What was his annual income ?
Ans. £16093..6..8.
(49) A gentleman having 50s. to pay among his laboursr,
for a day’s work, gave to every boy 6d., to every woun ,
and to every man 16d. There was an equal number of eawu
description.  What was that number? Ans. 20 of each.
(50) What is the solid content of a stoue that measures 4
feet 6 inches long, 2 feet 9 wucues broad, and 3 feet 4 inches
deep? Ans. 413 so.d feet.
(51) What does the pay of a ship’s crew, consisting of 647
sailors, amount to for 32 mon.us’ service, each man's pay be-
ing 225. 6d. per month? Ans. £23040.
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(52) A travclier would change 500 French crowns, at 4s.
L per erown, 1ato sterling menvey, but he must pay a hali-
“enuy per erovn foi ehauge.  How inuch sterling money will
Lo receive? Ans. £111.9.2.

(5. J) and € traded o veilhier, and guined £100; B putin

]10 € put i so much thet Lie was “entiiled to £60. of the

din Whit was C's wtoel? Ans. £960.

(} Frovi what prineipa! sum did £20. interest arise in one
', (L the rate of £5. per cent. per annum ?  Ans. £400.
{5 ) How many F‘ :neh pistoles, at 1 7s. 8d. each, are equal
(72 Spanish guildors, at 2s. ench? Ans. 764,
( 6} Cut o 7 cheeses, each we ohing 1 et 2 grs. 5 1b,,
w many allowances for seamen may Le cut, each weighing
20z, T drams? Ans. 35633%.

(37) If 48 taken from 120 leaves 72, and 72 taken from

41 leaves 19, and 7 taken from thence leaves 12, what num-
e1 is that, out ¢f which, when you have taken 18,72, 19. and
7, leaves 127 Am. 158.

{58) A (urmer, unskilled in numbers, ordered £3509. to ho
divided among his 5 'sons, thus: “ Give .\, says he, 3, B 1,
31, D2, and E 3 part.”  Divide this cquitably among them,
according to the fuer's intention.

Ans. A £132.10.11 195, B £114..7. 62

C £51..10..0% %%. D £76..5..0} §‘,~ E £65.7.2} &

(59) When first the marriage knot wus tied
Detween iy wife and me ,
2fv age did hers as far cxcced,
As three times three does three;
Dt when ten years, and half ten years,
We man and wife had been,
Ier age came then as near to mino
As cight 15 10 sixteon.
Quest. VWhat was each of our ages when we married?
Ans. 4 years the maa, 15 the woman.

EUPPLEMENTAL QUESTIONS.

(1) How many gallons of the imperial standard measura
nte recpactively cqual to a hogshead of wine and a hogshear
of ale, old measure ; and what was the difference betweon
e t»\o hogsheads in cubic inches?

(2) What cuaatity of the old ale measure would corres-
pond to 54 gallens of the imperial standard ?
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(3) How many gallons of the old wine measure are equal
in quantity to 63 gallons, imperial measure ?

(4) Reduce 15 guarters, 3 bushels, 1 peck, old measure, to
its equivalent in the iimperial standard measure.

(5) A lady who was asked the time of the day, said that 1t
was between three and four: but being desired to name the
cxact time, she replied, **The minute hand is advanced half
an hour precisely before the hour hand.” Required the exact
time. -

(6) If 7 men can huild a wall 40 yards long, 4 feet high,
and 2 fect thick, in 32 days; how many men will build a wall
240 yards long, 6 feet high, and 3 feet thick, in 8 days ?*

(7) The weight of a certain bar of iron 2 feet long, 3 inch-
es broad, and 1 inch thick, is 20 lbs.  What is the weight of
a bar of similar quality which is 71 fcet long, 41 inches
broad, and 3¢ inches thick?

(8) A person who had five-ninths of a mine, made his
younger brother a present of hulf his share, and sold half the
remainder 1o his cousin John, who soon after purchased L of
the younger brother’s share; but now offers to dispose of
half his iuterest in the mine for £150. Estimating at the
same rate, what is the value of the whoule mine, and of each
brother’s share?

(9) A, travelling from London to Manchester, and B,
from Manchester to London, set out at the same time. ‘They
meet at the end of six days, A having travelled 3 miles a day

* Questions of Compound Proportion in which the terms are numer-
ons may be solved by Rule 1, for the Double Rule of Three; but the
following method is more convenient. .

Rure. Arrange the terms of thie first cause and effect in one line, and
the corresponding terms of the second cause and effect exactly under
them ; supplying the placc of the term sought with an wsferisk, and con-
necting the contrary causes and effects by cross lines. Multiply contin-
ually the terms of eack cause and the.olher effect: divide the prodnct
arising from the full number of terms by the product of those with which
the blank term is connected, and the quotient will be the answer.

Solution of the above cxample.
1
Ifm’;'n days build y. loong Ju ko ftth. " i 3;‘ 2743 $3 3
: 33 40 : 4 12 | TXPEX XeX3 __

.8 % 240:6:3; ‘Ww_wi’"e’“
G wall, ns,

1 111

H2
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more than B. At what rate did each go, the distance being
186 miles?

(10) A coach, which runs the whole distance in 31 hours,
starts from London at the same time that another, which does it
in 21 hours, starts from Manchester. Required the number of
hours elapsed, and the distance travelled by each when they
meet.

(11) A load of corn was sold for £15. at a loss of 15 per
cent. What should it have been sold for to gain as much per
cent. as the corn cost?

(12) Two men purchased a grinding stone 42 inches in di-
ameter for a guinea; of which the first paid twelve shillings.
They agree that the first shall use it till his share is worn down.
What will be the diameter when the second receives it ?

(13) If A and B together do a piece of work in 72 days,
which A alone would accomplish in 121 days; in what time
would B do it himself?

(14) A person lent £400. and agreed to receive in return a
yearly payment of £50. for 13 years. Whether would he
gain or lose thereby, reckoning Compound Interest at £5. per
cent. per annum ?

(15) By selling a horse for £50. T gained one-fourth of what
he cost me; but the whole cost (including the expense of his
keep) was one-fourth more than the original purchase. How
much did I give for him, what did I expend in keeping him,
and what did [ gain per cent.?

(16) It has been found by experiment, that sound is con-
veyed through the air at the rate of 1142 feet in a second.
How far distant is the cloud, when 72 seconds elapse between
seeing the flash of lightning and hearing the thunder?

(17) What is the height of a tower that projects a shadow
7575 yards long, at the same time that a perpendicular staff,
3 feet high, gives a shade of 4:55 feet in length?

(18) A bankrupt owes £2580. and the value of his effects
is £846. and the amount of recoverable debts £358..12. be-
sides which he has an unexpired lease that has 13 years to
run, valued at £12. a year more than the stipulated rent. If
the lease be disposed of for present money, allowing Com-
pound Interest at £5. per cent. per annum ; and if the working
of the commission and other expenses amount to £172; wha
will his creditors have in the pound, provided they allow him
£150. to recommence business ?

(19) A youth aged 12 years, having had bequeathed to him
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an apnuity of £50. for 12 years, to commence when he come.
of age, the executors think it will be more advantageous t.
exchange this for an annmity to commence immediately, ang
continue till he is 21, to enable them to give him some edu-
cation and a trade. What will be such annuity, £100. beinz
reserved at the conclusion to set him up in business?

(20) There is an island 73 miles in circumference, to travci
round which three pedestrians all start at the same time: ..
travels 5 miles a day, B travels 8, and C 10 miles a day. I
how many days will they all comne together again, and how
many circuits will each have made?

(21) What will a banker charge for discounting a bill ¢!
£52..10. on the 7th of April, the bill being due on the 19t
of May?

{22) My agent in London having advised me ihat he ha-~
purchased goods on my account to the amount of £756..10.
at six.months’ credit, or £7}. per cent. discount for prompi
payment, if I send a remittance of .£400. to be paid dowx
on account, after deducting out of it his charge for commis-
sion at £21. per cent., what will remain to be discharged w:
the end of six months 7*

(23) 1f I insure a house for £250. at the annual charge cf
1s. 6d. per cent., and the furniture, &c., for £150. at the rate
of 4s. 6d. per cent., what shall I have to pay yearly to the
Insurance office, including the duty paid to Government of 1,
or 2s. 6d. per cent.?

-(24) If 12 oxen will eat 3} acres of grass in 4 weeks, an
%, oxen will eat 10 acres in 9 weeks, how many oxen wili
eat 24 acres in 18 weeks, allowing the grass to grow uni-
furmly ? Newton.

(25) A bath is supplied with water by two cocks, from on»
of which it may be filled in 40 minutes, and from the other
in 50 minutes: a discharging cock will empty it (when filled)
in 25 minutes. If all the three be opened at the same time,
in what time will the bath be filled, supposing the influx and
efflux to be uniform?

(26) A person who had spent two-thirds of his money at
one place, and half the remainder at another, found tha he
bad £32..12. left. How much had he at first?

{27) The length, breadth, and heiglht of a room are ¢ G

* See Note to Example 11, Discount, page 71.
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and 4 yards respectively. What is the longest right line that
can be taken within that room?

(28) What must be the length of a cord with which a horse
may be tethered to a certain point in a straight fence, so as to
zllow him the liberty of grazing to the extent of 1 rood, sup-
posing that he can reach 2 yards beyond the tether?

(29) A person playing at cards, lost three mights succes-
sively.  The first night he lost half his sovereigns and haif a
sovereign besides ; the scoond night he lost half the remain-
der and half a sovereign more; and the third night half the
remainder and half a sovereign more, which reduced his
stock to twenty. How many sovereigns had he at first?

(80) The month of July, 1828, was remarkable, both in
England and several parts of the Continent, for excessive
rains. At Derby, the quantity collected in the pluviameter
(or rain-guage) between the hours of nine, A. M., of the 9th
of that month and six the following morning (an interval of
21 hours) was 3-59 inches; to the evening of the 15th it
‘amounted to 71 inches; and by the conclusion of the 29ih,
an interval of 21 days, of which 10 only were very rainy,
ihe total depth of water collected was 111 inches. How
:nzny hogsheads, of 54 and 63 imperial gallons respectively,
fall on an acre of ground to amount to the depth of one inch;
and how many hogsheads of each kind fell on the surface of
an acre during each of tie three several intervals above mens
tioned ?

(31) A person who occupies a piece of ground for which
he pays'a rent of £10. per annum, wishes to take it upon a
iease ior forty vears, with the oblication of laying out uwpon
1t during the prescot year £600. in the erection of a building,
which is to he left in good tennntable condition at the termi-
nation cf the lense.  The question is, how much will be a fair
anpual rent for the lessce to pay during the term of continu-
ance of such tenure, adinitiing the ground rent paid at present
:0 be a fuir one, and supposing the customary interest of
moncy to be at the rate of £5. per ceut. per annum?  Also,
supposing interest 10 e at £4. per ceut. per annum ?

(32) What will be the cxpense of covering and guttering
a roof with lead at 18s. por ¢, the lenath ol the roof being
43 feet, and the breadth or givt over it 32 feet; the guttering
57 foet long and 2 feet wide: tle lead fur the former being
3831 1b., and for the lawer 7-373 Ib. to the square foot?
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A COMPENDIUM OF

BOOK-KEEPING,

BY SINGLE ENTRY;

Intended for the purpose of initiating Youth in the LEADING
PRINCIPLES of that important Branch of Science.

i OOK-KEEPING is the art of recording pecnniary or commercial
transactions in a regular and systematic manuer.

The science of Book-keeping admits of innumerable varieties of method : but jts
general principles are invariable. These being weli understood, the knowledge nf
any particular system, adapted to the peculiar concerns of any counting-house, will
be easily acquired.

Single Entry, being the most simple and concise, is the method usu-
ally adopteéd in retail business. '

The General Rule to be observed in every system of Book-keep-
ing, 18,

To make any person Debtor (Dr.) for money or goods whick he re-
ceives from me, and to make kim Creditor (Cr.) for whatever I receive
Jrom kim. .

The books usually kept in Single Entry, are the Day-Book, the Cash-
Book, the Ledger, and the Bill-Book.

The Day-Book, when a person commences business, begins with an
inventory of the existing state of his atfairs: after which are entered,
in the regular order of time, the daily transactions of Goods bought
and sold. ) .

The Cash-Book contains the partieulars of all Money transactions.
It is ruled in a folio form: on the left hand page, Cask is debited to all
sums received, and on the right, Cash is eredited by all sums paid. The
Balance (or quantity which the Dr. side exceeds the Cr.) shows the
amount of Cash in kand. This should be ascertained weekly, and in
some concerns daily, in order to prove if it corresponds with the real
Cash in hand. X

In the Ledger are collected the dispersed accounts of each person
from the Day-Book and Cash-Book, and entered in a concize mauner in
one folio; the sums in which he is Dr. being arranged on the left-band,
and those in which he is Cr. on the right-hand page of the folio: so that
the Balance of his account (the ditference between the Dr. and Cr.
sides) may always be easily ascertained by inspection. The transfer-
ring of accounts from the Day-Book and Cash-Book to the Ledger, is
called posting. :

In many trades it is found convenient to keep the accounts of Goods Sold at the
former end, and those of Goods Bonght at the latter end of the Ledger. Butin cone
cerns of magnitude. two J.edgers are more conveuient ; one for Godds Sold, and the
other, called the ** Bought Ledger,” for Goods Bought.

In the BILL-BOOK are copied the particulars of all Bills of Ezchange, whether
Receivable or Payable. The former are those which come into tho Tradesman’s pos-
session, and are drawn upon some other person ; the latter are those which are diawn
upon ard accepted by him.—Printed Bill-Books may be had of any Bookseller.

Norge. In the foliowing transactions, Bills Receivable are considered as Cash:

Yut many Accountants do not enter them as such, till Cash has been actually receiv-
¢ 1 for them.
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MEMORANDUMS

OF THE TRANSACTIONS STATED IN THE FOLLOWING BOOKS.

Jan. 5. Received from Allen, Wild, and Co. of Leeds, on credit, 3 pieces
of super blue cloth, each 36 yds. at 23s. 6d. pcr yard :—and 2 pieces
of narrow brown, 84 yds. at 4s. 9d.

8. Sold Bernard Mason 2 st. raw sugar, at 93d. per 16.—3} Ib. green
tea, at 8s. 6d.—and 3% yds. blue cloth, at 28s.

9. Bought of Samuel Fletcher, 1 cwt. 1 gr. 5 Ib. Kent hops, at £5..7.
per cwt.~and 1} cict. of Worcester, at £5..11..6 ;—siz months’ credit,
or 5 per cent. discount for cash.—Paid him Bill, No. 1, £24..3..9.
and received from him a ckeque on Smith and Co. Baukers, for the
difference, including discount.

10. Bought of Simmonde and Co. Liverpool, 2 cwt. yellow soap, at
765.—12 doz. dip capdles. at 8s. 6d.~—and 4 doz. mould do. at
11s. 3d.

14. Sold William Tomlinson 7 yds. narrow cloth, at 5s. 3d.—and 15 yds.
calico, at 8}d.

19. Sold Hazard and Jones 14 sz. yellow soap. at 9d. per Ib.—% sf,
mottled, at 94d.—9 /5. candles, at 9d.—and 3 /5. mould do. at 12}d,

Paid Cask for Bill, No. 1, W. Holmes, £45..10.

23. Received from J. Sanderson, goods as per invoice £7..3..6.

28. Sold Hazard and Jones 174 /5. loaf sugar, at 1s. 14.—12 /5. raw do.
at 104.—13 25. Congou tea, at 7s. 6d.—and 4 /6. Hyson, at 12s.

31. Paid the balance due to J. Herdson, cash £37..5..6. abatement
4d.—Sold him on credit 10 . hops, at 13d.—and half a ream of
cap-paper, at 7d. per quire.

Feb. 1. Sold W. Tomlinson 2 at. yellow soap, at 9d. per 1b.—6 Ib,
mould candles, at 1s. 1d.—and 16 /5. lump sugar, at 12§d. Received
of him cash for account due, including the present goods, £4..13.
abatement 34d.

}Paid Bernard Mason the balance due, cash £832; abatement 5Ss,
24d.

4.£Received of James Taylor § yr's. interest on £70. due this day,

1..15.

5. 8old W. Tomlinson 1 piece super blue cloth, 36 yds. at 27s. 6d.—for
Bill at one month,

8. W. Tomlinson paid me a Bill on Jones and Co. London, due May
10, £60. which should have been at one month.—Charged him dis-
count, 10s.—Paid, agreeably to his order, the difference to J. Sims, in
cash, £10.

10. Bought of J. Sanderson, cheese 25 cwt. 3 gqrs. 17 1. at £3..2..6.
per cwt.—Paid his whole account in cash, £88. abatement 1s. 83d.
3 A£ccepted Allen, Wild, and Co.’s Bill at two months, drawn Jan.

, £80.

12. Received of Hazard and Jones’s assignee, cash £2..7..23. for com»

Pposition on £3..15..6. at 12s. 6d. in the £.
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DAY-BOOK, (page 1.)

:;6" Inventory, January 1st, 1830.
T3 £.ls | d
B2 I have in Ready Moncy - -« - -[1500, 0] 0
Bills Receivable, No. 1, on 8. Johnson, due 29th
instant - - - - - - - - 24 3] 9
cwt. qr. 1b.
Tea, 3 chests, gross wt. 3 1 17
tare 02 7
Duty included on 2 3 10 at 6s. 2d. per 2. 98 1| 0
cwt. qr. lb.
Raw Sugar, 2 bhds. weighing 27 3 18 neat, at
£3..14..8. per cut. - - - - - - 104] 4 0
James Taylor owes me on bond, dated August
4th, 1826, with interest at £35. per cent. per
1| aamum - - - - - . - - 700 0] 0O
1 1796| 8 9
I owe as follows :—
1 \John Herdson, a balance of auccounts - - - 371 5|10
Bernard Mason. for purchase of my house by anc-
1 tion, to be paid 1st Febrnary next - £300 210 ol o
Duty on do. at £35. per cent. - - 40
Bills payable, viz.: No. 1, W. Holmes’s bill, to
H. Williams or order, accepted by me, due 19th
2] instant - - - - - - - - 45,101 0
1 922 15 | 10
5
Allen, Wild, and Co., Leeds Cr.
1By 3 pieces superfine blue cloth, each 36 yds.
at 255, Gd. per yd. Y LT YR
2 pieces narrow hrown, 84 yds. at 4s. 9d. 1919 0
Wrappers - - - - - - of 5 6
a 157/ 18 | 6
- 8
Bernard Mason Dr.
tTo 2 st. raw sugar, at 944. per /5. - - - 1l 2| ¢
34 ib. green tea, at 85. 6d.. - - - 1 7| 7%
33 yds. blue cloth, at 28s. - - - - 5 51 0
1 7] 14| o4

* This column contains the figures of reference to the folio of the Ledger in which
1y account is posted. They should be writtén in red ink.
+ The preposition By is always put before any article for which a person is credited.
¢ The preposition To is generally placed before articles for which a person is debit-

!; but some Bookkeepers omit it,
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) e 1830, Jan. 9. £le]ld
Samuel Fletcher Cr.
cwt.qr.lb. £, s d.
By Kent hops, 11 5a5 7 0- -t 6]18| 6
Worcesterdo. 1 2 Qat 5 11 6 - - 8] 71 3
8ix months’ credit, or £3. per cent. discount for —
2 present payment - - - - -115 85| 9
—_— —1 —
Simmonds and Co., Liverpool Cr.
By Yellow soap, 2 cwt. at 76s. - - - 7(12] 0
12 doz. candles, at 8s. 6d4. - - v 5| 2 0
4 doz. mould do. at 11s. 3d. - - - 2 51 0
o 14|19 0
14 _—
William Tomlinson Dr.
To narrow cloth, 7 yds. at 5s. 6d. - - - 1(18]| 6
calico, 15 yds. at 0s. 83d. - -t ol 7y
2 ’ 2| 9 14
— 19 —_—
Hazard ond Jones Dr.
To 1} st. yellow soap, at 94. per .- - - 0|115| 9
: 4 st. mottled do. at 93d. - - - 0| 5] 6}
9 ’b. candles, at 9d. - - - 0 6 9
3 Ib. moulds, at ls. 03d. - - - ol 3| 13
3 T 2
23
James Sanderson Cr.
3 By goods as per Invoice* - - - - 7 3 G
— 124:3 e
Hazard and Jones Dr.
To 17} 5. loaf sugar, atls. 1d. - - - 018 ) 114
12 2. raw do. at 104. - - - 0110 0
1} &b. Congou tea, at 7s. 64. - - - 0} 9| 4%
4 %. Hyson, at 12s. - . - I ol 6l o
3 | 2| 4 | 4
—31- —
John Herdson Dr. !
To Hops, 10 1. at 1s. 14, - - - - | 0ol10]10
4 ream cap paper, at 7d. per quire - - 0| 5110
1 0|16 8
Feb. 1. —_—
William Tomlinson Dr.
To 2 st. yellow soap, = at 94. per 2. - - 1 1 0
6 . mould-candles, at 1s. 1d. - - - 0| 6} G
16 . lump sugar,  at 1s. Okd. - - - 0|16 | 8
2 2| 4| 2

* Many tradesmen keep an Invoice Bnok, into which all
Some paste the invoices th;
The account of Allen, Wild, and Co. (D.B., p.1,) is s
T Some make the Invoice Book serve also for t
fnethod, when the nature of the trade will admit,

are regularly transcribed.

invoice.

invoices of goods purchased
mselves within a blank book.

ipposed to be a copy from theif
he ** Boug

: ht Ledger” Thislast
is well worth adoptging. st
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e 1830, Feb. 4 —1 L | s | &
\WJames Taylor Dr.
To half a year’s interest on £70. at £3. per cent.
1 per annum - - - - | 1i18) 0
5 ——
Willitam Tomlincon Dr. !‘
To 1 piece supe.finc blue cloth, 36 yds. at 27s.
2 6d. - - - - - 49 | 10( O
For bill at one month.
10 e
James Sanderson Cr.
cwt. qr. . £ 5. d.
3| Bycheese* 25 3 17at3 2 ¢ per cut. 80 | 18 | 2%
10 - —_—
Allen, 1Vid, and Co., Leeds Dr.
o | To my acceptance of their Bill at 2 montbs, g0l ol o
drawn 3rd Jav. B. P. Book. No. 2.
— 12 RN NUS
QOats' Purveyance, in Partuership with \
J. Herdson.t Dr. \‘
To Cash, for Oats purchased by me} | 26111 0
Do. do. - - - - - byJ. Ilerdson 440 | 0| 3
Do. for warehouse room, &c. | 1j13] 8
3 417 4|1
Cr. | ————-
By Cash received for Oats sold - - 507 | 9| 2
Do, do. - - - byJdH. |55] 2|8
3 562 | 11| 10
. £ s d b Dr. | —_—
To Profit, 4 (42..13..51) being my share [
3 3. H. § (42..13.51) being his share 83 6111
— 12 _—
John Herdson Dr. ’i . -
To Cash advanced to him on Oats’ concern 433 | 17 i 0
Qats sold and received for by him 5! %! 8
1 | 488 [19{ 8
Cr. i
By Oats porchased by him - | 149 } 0} 3
his share of profit - . - - 04213 5%
1 l.491 | 13| 83

* This is supposed to be Lbought by the long cwt. (120 b.) agrecably to the general
practice.

+ Vide Example of a Partnership Concern, p. 187.

4 In this concern, the entries of Cash are not made in the Cash-Book ; this being
only a general statement of transactions supposed to have taken place before tho
opening of theseé books
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1830
Jun. 1

Feb. 1

12

CASH Dr.
To Stock -
Bills Recewable, No l on
8. Johnson -
8. Fletcher, cheque on Smlth
aud Co. - e .

To Balance - -
W. Tumlinson ((\hntement 3}11 )
J. Taylor, § yeac’s int. on £70.
W. Tomlinson, Bill on Jones and
Co. l,(mdon, No. 2, Due May
10 - - -
Bhould hive heen at ane mnnth
debit him with discount 10s.
His acct. £49. 10s. Diff. £10.
sce Cr. side - -
To Hazard aud Jones'’s Asslmee,
composition on £3..15..6. at 12s.
6d. w the L. Loss £1..8..33.

1D

(-]

W

CASH BOOK.

£. d.
1500 | 0| ©
2113 9
913 3
1533 17| 0
14% 17] 9
413 o
115 0
60 /o 0
2|7 2

i 1495 110' 114

| 1830
Juu. 9

31

Feb. 1
3
10

CONTRA Cr.

By 8. Fletche' pmd him Bnll

No. -

His uc(,t £15..5. Bless 15s.
discount - £14..10..6
Ditt. see Dr. side 9..13..3

By Bills payuble, No.
Holmes's -

John Herdson, bal. nf ncets.!

(abatement 44.) -
Bulauce - -

By Bernard Magon (total

5..21, abatement 5s. 2} )

1.

£33

34.

w.

W. Tomlinson, paid to J. Sims,

by his order - -
Jumes Sanderson (L£83..

abatement ls. Bi}d )
Balance - -

1.

(1)
a

£. s
| 2413 o
io- -
|
f 45 (10f O
’ 37 |5 6
l1a26 17) 9
* K
,832|0 o
H
10,00 0
lsslal o
565 (12 114

1)

"H00R-HSVD
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INDEX TO THE LEDGER*

]
A Allen, Wild, and Co. 2 ' N

B Bills payable- - - 2 ’ () Oats' purveyance - 3

C P

D Q
E R
F Fletcher Samuel - 2 S Stock - - - o+ - 1

Simmonds and Co.- 2
G Sanderson James - 3

H Herdson John - - 1 [ T Taylor James - -
Hazard and Jones - 3 Tomlinson Wm.- -
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L XY

M Mason Bernard- - 1| 7
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* The Ledger has an Alphabetical Index, showing, at one view, in what folip any
rson’s account may be found.

EXAMPLE OF A PARTNERSHIP CONCERN.

John Herdson and T have been engaged in a joint concern as purveyors of oats for
e army. | have purchased vats for the joint stock to the amount of £26..18. ). H.
i3 paid, for oats purchased by him, £149..0..3. 1 have reccived, for vats that have
en dispused of, £307..9..2.; and mv partner has received, from the same source,
55..2..8. I have advanced to him, at different times, £433..17.; and have paid, for
arehouse Toom and other sundry expenses, £1..13..8, From these general heads,
llected from the particulars recorded in the Granary Book, it is required to state
o transactions.

It may, perhaps, be interesting to the learner to be informed that the above was a
al occurrence ; for an accurate statement of which the wiriter was some time since
plied to by the parties concerned.



1) LEDGER (l) o
1830 'Stock Dr. £ s |d | 1830 |Conira Cr. ‘ 1 L] s dy ®
Jan. 1| To sundries, amount of my TJaa 1 By sundries, amount of
debts - - - - 1 922 | 15 | 10 | property - - 1 {17964 81 9
FeD. 12| Datance account fo. 3 460 | 18| 03! i
I " ‘entine trde. 10 cannt be caricd om 1y '
Note. Stock dsa term used to reprre nt the i ¢ cde BEnorve Dutondoe out b o
wn P el e Tk LR TR BENYRH i h Eonve the quuny and valee o e s, ;
sl he s worhat the eomene e ol b 1 i it hrnd nans e ascr nad b sy ) .
e, ol when ool Lolaes s Uher \‘ | v culled the famg of ol
A e e ‘ L T P T N P
Jproperty 2 that e, aud e gris or 1 s vy ‘ o Pl dy by adig abal sabe o the o !
“ ‘ o . |
1830 James Taylor Dr. ! i ; ‘ TI830 Contra Cr. | [
Jan. 1. To wmnney on hond - 1 700 00 0 L Feb. 4By Cash for interest - g
Feb. 11 halt’ a year's interest 3 1] 0 Balunce - - - S
B R — ]
“ 71|15 0 <
et e
1830 John Herdson Dr. ' T ‘ L 1830 Contra Cr. =
Jan. 31 To cash £37.5..6. abat. dd.e b 1T 0 © 0 7 Rl 1 By a Lualance of acconuta ©
S '*“”Tl T4 Feb.12 DBy sundrics, ou Quts' con- :
To sundries - - b o cern
. oden 19 LN
Feb.12 Da. on Oats’ concern ST R
tto. 3 1 17 | 4:
DBalance - - - I_
' LED B A AR ——— ==
1830 'Bernard Mason Dr. ' o 'i() Contra Cr
Jan. 8| To xumdries - 1 7140 9biJan. By prrehase of houee,
Feb. 1| Cash £832. abat. 5s. 3,;1 R T LR AN N 23( aud daty, due Feb. 1 [ sin; of ©
llvmio}n? ;
e e

+ When an account is balanced, a double Ium is drawn tirouzh the money columns, both on the Dr. and Cr. sides of Lhe necaer: us v J. Uerdson's
arcount. abava



(2) LEDGER.
1830 |Bills Payable D I £.1 s | & || 1830 |Contra Cr. L] s | d.
Jan.19( To Caush - - = c.b.1| 45| 10| 0 (|Jan. 1| By Holmes’ bill, No. 1| 1 45110} 0
9| e ! T Allen, Wild, and Co.'s bill X
Feb.1 Balance ffo.3§80| 0| 0 [Feb.10 No g o o™l b.b.]l 80 I ol ¢
1830 | Allen, Wild, & Co. Leeds, Dr. 1830 |Contra e | 4 1
Feb.10] To Bills payable - 3 80| 0| O llyan.5| By Cloth - 157 | 18 6
12 Balance -~ - - (f0.3]77 (18] 6|
'157 187 6
1830 j[Samuel Fletcher Dr. 1 | 1830 |Contra Cr.
Jan.9{ To Bill, aud disc. on hops fc.b.1} 24 | 19 ] 0 | Jun.9| By IHops - 2 15| 5] 9
Cheque onSmlth&,Co c.b.1| 9|13 3
24 1 19 __0_
S’imoudx& Co. Liverpool, Dr. ‘ ' 1830 |Contra Cr. I
Feb.12| To Balance - - flo.3] 14 {19 | 0 |lJan. 10| By goods - - 2 114]19] 0
1830 |William Tom[iuson Dr. 1830 |Contra Cr. ;
Jan. 14/ Togoods -« . . 2 21 9| 14| Feb.1 By Cash - - c.bh.1} 4[13[ 0
Feb. 1;1 do. - - . 2 2| 4 2 Abatement c.L.1f 0 0] 33}
4113 | 34 4|13} 33
5| ToCloth . . 3 49 (10{ 0 8 ByBill « =« . J|eb1l 60| 0] 0]
9 €ash £10. Discount 10s.[c. b. 1] 10 ] 0|0 |
6| of o} ¢ ) '
—4H(.. '—'J
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() LEDGER.
1830 |Hazard and Jones Dr. L[« | 1830 |Contra Cr. £.] ofd
Jan. 19 To soap aud candles 2 L)t ‘.! 'Feb.12) By cash for composition,lc.b. 1] 2| 7| 24
28 Sugar and tea - . 2 21 4| 4 remuinder lost c.L.1jf 1| 8| 3§
3|15} 6 3115 6
1830 |James Sanderson Dr. ‘ 1830 {Contra Cr.
Feb.10| To cash £88. ubat. 1s. 83d.c.b. 1} 88 | 1| §3'Jau. 23| By goods - - 2 71 3] 6
Feb.10 cheese - - . 3 80|18 | 2%
] 88 1 _83
1830 (Oats' Purveyance,in Co. with 1830 Contra Cr. ;
J. Herdson 7. Feb.12) By sundries - - 3 l 562 | 11 | 10
Feb.12| To Sundries .- 3 477 11 !
Profit, 4 to sell £42..13..5} - i
30 H L3556 3 |89 1 }
562 i 11| 10
== A== — =
GENERAL H J Barasce.
1830 |Balance Dr. | 1830 Contra . ' —
Feb.12| To cashinhaud - - lc.b.1565 | 12 | 114| Feb.12| By J. Herdson, [ owe {ffo. 1] 1] 17 43
James Taylor, owes me (ffo. 1] 70| 0] o0 | Bills Payable - - 20801 0o 0
Allen, Wild, and Co. 20 77 | 13 6
Simmonds aud Co. - 2 1410 0
Stock account debited 1)460 | 18 | 03
D 635 | 12 1 11
‘[63 4 el l__léll —sx) = :::_;J
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