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6 ‘ES"S*AY ov. EDUCATION.

back to the fource for the principles of which it is
compofed. The Roman language never arrived ac
its greateft perfection till it called’in the affiftance of
the Greek ; and ours would have been void of force
and harmony without the aid of both. Befides, no
period of life is fo apt for proper impreflions, as the
years allotted for the grammar-fchool ; and no leflons
furnifh more CXCCHCnt examples of correct writing
and regular living, than what are contained in ‘the
claﬂ'n.s, if they are propcrly -attended to, and judi-
cioufly improved. It is here, where youth are furnith-
ed with the firft opportunity of pafling a preper judge-
ment on what they read, with regard to language;
thoughts, reflections, pnncnples, -and fa&s without
which the knowledw words would be very infigni-
ficant. - How apt are young people, unlefs t{e know-
ledge of true: criticifin. be properly laid, to admire
and imitate the bright ‘more than the f(‘)h& the mar-
vellous more than the true, and what i1s cxternal and
adventitious more than perfonal merit and good fenfe ?
And is it not of fome importance, that youth ihould
be fet to nghts in pamculars fo effendial ? It is here
where the tafte for writing and living may be in fome
ﬂxcafu formed, the Judgement rectified, the firft
principres of honiour and qquny 1nftilled, the love of
virtul and abhorrence of vice excited in' the mind,
provxded the grammar-fchool ftudies be properly di-
refted, and carefully purfucd Quare ergo liberalibus
Sudiis ffltos erudimils 2 non quia virtutem dave piffunt, fed
quia animum ad ampzendam virtutem preaparant. Quem-
admodt.m frtma illa, ut antiqui wocabant, literatura,
per quam pueris el.emenfa traduntur, won docet liberales
artesy Jed mox: perczpzendm locum parat ; fic liberales ar-
tes non perdf.mfft animum ad virtutem, fed expedumt ‘
= : : The
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The ftudy of rhetoric and compofition -ought by
no means to be neglected by a young gentleman -
tended for the counting-room. = This will give him
an opportunity of reducing to praétl;:c, what former-
ly he had been only taught to relith. It will not only
teach, but accuftom him to range his thoughts, ar-
guments, and proofs, in a proper order, and to clothe
them in that drefs which circumftances render moft
natural. By this means he will® not. only be able to
read the works of the beft authors with tafte and pro-
priety, but be taught to obferve the elegance, juft-
nefs, force;and dcllcacy of the turns and expreffions,
and ftill more, the truth and- folidiry of the thoughts.
Hereby wxﬂ the conne&xon dxfpoﬁnon, force, and
gradation of the different proofs'of a difcourfe be ob-
vious and familiar to him, while at the fame time he
is led by degrees to fpeak and write with that freedom
and elegance, which in any other way will be found
very difficult to attain. _

‘But to fpeak or' write. well, however neceﬂ'ary it
may, be, is not the only " ob]e& of mercantile inftruc-
tion. It will'be of little confequence to ‘have the un-
der{’candmg u;nproved if the heartbe totally ns.ole&cg
Man was made by nature for fociety, but the mer-
chant both by nature and ‘pra&me who, if he\is not
qualified or not difpofed to a& his part well, like a bad
performer in a concert of mufic, will dcﬁroy the har-
mony, and render the whole dlfaorceable T here-
fore, to tune his mind to virtue and morahty, to teach
him to blend felf-love with benevolence, to moderate
his paffions, and to fubject his ations to the teft of
rufon, he muft have recourfe to phllofophy

- The principles of law and government ought Tike-
w:fc to conftitute a part of the mercamllc plan ofin-

ﬁru&xon
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fcrué’tlon ‘by which we are taught to whom obedience
is due, for what it is paid, and in what degree it may
be juftly required : more parucularly in Britain, where
we profefs to obey the prince accordmg to the laws;
and indeed we ourfelves are fecondary legiflators, fince
we give confent, by reprefentatives, to all the laws
by which we are bound, and have a right fo petition
the great council of the  nation, when we find they
are deliberating upon any ad, which we think will be
detrimental to' the ‘intereft of the community, with
refpe& to commerce, or any other prmlege what-
ever. Vil

When-a young man. hath b&cn thus accpﬂ:orncd o
application, reafon, and -refletion; when his  tafte
hath been formed, and his judgement: confirmed ; the
ftudy of thofe fcxences W’hlch more - 1mmcdxatcly re-
Apeét the countm’g houfa, will become eafy and agree-
able; butitis ncceﬂ'a.ry his teachers: fhould ‘keep up
the famc Apirit and dxgmty in their inftru&ions with
which his earlier ftudies werc ‘animated, othcrwxfe the
defign of thc whole may be in dangcr of bemg fruﬁra-'
ted. -

The ﬁr{’c care’ of a fcholar,who is put under the tui-
txon of\a new matfter, is; to obfcrvc, to ftudy, and two
found’him ; and it generelly holds, that the proficien-

oy of the Qne, and the authoriry of the other, are both
in proportion to - the judgement which the fcholar
forms of his mafter’s prudence and abilities; for which
rcafon parents cannot be.too ftrit in thelr inquiries
concerning the temper, qualifications, and charaGter
of a maﬁer, before they truft him with fo i important 3
charge as the happinefs and profperity of their childgen
durmg the whole courfe of their lives.

Wnnng, the elements of anthmcuc, and thc

Z ; i s French
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French language, thould, T think, be the firft obje&s
of inftruction, when a young man is fent te an acade-
my, to be prepared for the counting- houfc and thefe
ought to be taught at particular hours on the fame
day. "It is ncceﬁ'ary that a_young ‘man commence
the ftudy of the French language early, that he may
be able nort only tosranflate, but fpeak and write*the
‘languagp with eafe, beforc he enters thc countmg-
houlB: ke
Wntmo- isa prcrequiﬁt&vto evel’y other fteps and
therefore no time fhould be loft in making him as
foon and as much mafter of the pen as poﬂible To
teach. arithmetic well, which is another leading ﬁep,
requires more {kill “and knowledge than perhaps is
‘attended to. It 1s, of all bther {ciences, the moft ne-
ceffary tothe .mercantile profeffion; and it is ‘not a
tittle furprifing that it fhould by fo many be {o thame-
fully neglc&ed _Beforé arithmeticis applied to com-
putations in bufinefs, the powers, properties, and re-
lations of numbcrs fhould be particularly taught and
explained. © Every rule fhould be demonftrated, ex-
emplified, ‘and-illuftrated in'an’ eafy and intelligible
manner; and the examp}es fo mulnphcd and dxverﬁ-
fied, that the learner may - be thoroughly grounded,
and have a reafon always ready for what he doth; all
the various compcndxums which. ferve to abbreviate
operations, fhould be diftinétly fhown and demon-
ferated rhat facility and difpatch’ may be equally fa-
miliar. When he hath thus become mafter of the
capital rules in vulgar and" decimal ‘arithmetic, invo-
lution and evolution, he ought then to be mtroduced
to, geometry and algebra, which. of all other ftudies
contribute moft 1o invigorate the mind, to free it
from px’qudlce, credulity, and fuper[hnon and to
VOL ) o & B ’ : accuﬁom
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accuftom it to attention, and to clofe and demontftrative
reafoning. In the courfe of thefe ftudies, he fhould
be taught a new demonftration of all his arithmetical
rules ; and the whole theory ought to be reduced to
practice, in the menfuration of furfaces and folids,
heights and diftances, and in conftruting the inftru-
ments he hath occafion to ufe.—~—When practice is
thus joined to demonftration, the ftudy of the fciences
becomes ealy, entertaining, and inftruttive: whereas,
were a young man to hear nothing elfe but demon-
ftration, he would foon be wearied of that kind of
ftudy, and confider it as very dry and infipid: but
when he fees the ufe of mathematics, in laying down
plans and maps of countries, felling land by meafure,
afcertaining the price of labour, and determining the
quantity of liquors for a regulation of their price and
duty, he muft be convinced of their influence, and
admire their excellency. To complete his mathema-
tical courfe, he fhould be made acquainted with na-
vigation and geography. The firft, after fuch a ge-
neral acquaintance with the mathematics, will require
no great ftudy : but to the laft more time and reading
will be abfolutely neceflary.

The folution of a few problems on the globe, and
three or four ftudied harangues, will come far fhort
of anfwering the defign. A teacher who confiders
the extent of geography neceffary to a merchart, |
muft fee that the knowledge of the giobes is no mqre
than the elements of what he thould be inftrudted in.
He muft be made acquainted with the ufe of maps,
the fituation, extent, produce, manufactures, com-
merce, ports, politics, and regulations, with refpect
to trade, of all the nations in the world, not only by
public lectures, but by private reading and converfa-

tion,
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tion. This will not be the work of a few days or
a month; and thofe who allot no more time for geo-
graphy, know very little of the fubjet. Half an
hour every day for fix months together fpent in pri-
vate inftru¢tion and examination, will perhaps be
found little enough for a ftudy fo extenfive and impor-
tant.

When the foundation is thus properly laid by futh
a mathematical courfe as I have been defcribing,
communicated in that- demonftrative and pra&lcal
manner, which will j Jom fcience with Judgement and
conviction with experience ; the counting-houfe muft
bcgm to open, and the arcana mercatorum be expofed
to view. Arithmetic muft again be refumed, and
the former theory reduced to praétice, in all the cafes
which can occur to the merchant, the b.unker, the
cuftom-houfe, and infurance of'ice, to which every
obfervation ought to be joined, which will ferve to
illuftrate the ufe of the different examples in that
particular branch of bufinefs to which they may be
applicable. A proper courfe of reading at this period,
which might be wonderfully improved by the conver-
fation of a good mafter, upon the fubjeés of infurance,
factorage, eXchangc, and f{uch other branches of bufi-
nefs, will be of fingular ufe, notonly to form the mind
to bufinefs, but, when he comes to aét for himfelf, to
prevent many tedious and expenfive pleas, which an
ignorance in the practical arts of negotiating them is
frequently apt to create.

To this courfe of reading, an epiftolary correfpon-
dence among the ftudents themfelves might, wich
great propriety, be added; as it would give them
the practice of folding lettersin a quick and dexter-
ous manner, accuftom them to digeft well whatever

B2 they
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they read, and improve their di¢tion, under the cor-
rection of an accurate mafter, to that clear, pointed,
and concife manner of writing which ought peculiar-
ly to diftinguifh a merchant. Filtitious differences
among merchants might likewife be fubmitted to
their judgement, fometimes to two in the way of ar-
bitration, and again to a jury of fifteen ; whillt one
would affumeé the character of the plaintiff, and an-
otner rhat of the defendant, and each give in fuch
memorials or reprefentations, according to the nature
or the racts condeicended on, as he thinks moit pro-
per to fupport the caule, the patronage of which was
ailligned nim.  Thus will youth be accultomed to.
tak, write, and act like men before they come up-
on tae reai ltage of action; and their appearance in.
real lite, wiil have nothing of that awkward. and fta®
pid manner which 1s generally obferved in young,
men for fome ume aiter they enter the counting-
houfe. - :

When a-young man hath thus attained to.a proper
accuracy and difpatch in figuring, and’ fome idea of
the aifferent brainches of buiineis with which every
kind of computation 1s connected ; it is time then to.

_introduce “toc young merchant to book—kccping,
wanch is the latt, but not the lealt important branch
of educauon previous to the counting-houfe, It is
become a proverb 1n Holland, that the man who
fails, did not underitand accounts. -And indeed, how-
ever much a merchant, who is concerned in an ex-

‘tenfive trade, may be employed in matiers of a
higher nature, and upon that account be neceffita-
ted to make ufe of. the aififtance of others in keeping
his books, he ought certainly to be capable of keeping
them himlelf; Otherwife he never can be a judge,

whether



ESSAY ox EDUCATION. 13

whether juftice is done him in that effential partxculal
or not; neither can he have that idea of his own bufi-
nefs, which is indifpenfably neceﬂ'ary to the profperi-
ty of his trade.

This happy method of arranging and adjufting a
merchant’s tranfaGtions, muft, like other fciences, be
communicated in a rational and demonftrative man-
ner, and not mechanically by rules depending on the
memory only. The principles upon which the fci-
ence is founded, muft likewife be reduced to prac-
tice by proper examples in foreign and domeftic tran-
faétions : fuch as, buying, felling, importing and ex-
porting for proper, company, and commiflion ac-
count ; drawing on, ' remitting to; freighting and
hiring out veflels for different parts of the world 3
making infurance and underwriting ;- and the various
other articles that may be fuppofed to diverfify the
bufinefs of the practical counting-houfe. The nature
of all thefe tranfations, and the manner of negotia-
ting them, ought to be partlcular]y explained as they
occur; the forms of invoices and bills of fales, toge-
ther with the nature of all intermediate accounts,
which may be made ufe of to anfwer particular pur-
pofes, ought to be laid open; and the forms of ali
fuch writs as may be iuppofed to have been conne@-
ed with the tranfa@ions in the wa{’ce—book thould be
rendered fo familiar, that the young merchant may
be able to make them out at.once wuhout the afliftance
of copies. :

As the following work is xntended to be a complete
courfe of mercantile computations and accountant-
ﬂnp, to fay more on the method of: communicating
them would be unneceflary. Only I would beg leavc

to hint, that there are many things, thc knowledge
of
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of which is better inculcated by publlc le¢tures, pri-
~vate reading and converfation, than in the ordinary
method of teaching, when, perhaps, there may be
two or more claffes to direct. The national commeree
i general ; the trade of the place where we live ; the
laws, cuftoms, and ufages relative to the bufinefs of a
merchant, the penalties to which he isliable, and the
privileges to which he is entitled ; the duties, 1mpoﬁs

and other charges laid upon the Britifh produce in
other countries, with all the known maxims that re-
late to the profperity of trade ; will open a wide field
for improvement in matters of real ufe to the mafter
as well as the ftudent.

When the education of a young gentleman is thus
condudted, from his earlieft years, in a manner calcu.
lated to engage his mind in the love of ufeful know-
ledge; to improve his underftanding ; to form his
ta{‘ce, and ripen his judgement ; to fix him in the ha-
bit of thinking, fteadinefs, and artention ; to pro-
mote his addrefs and penetration, and raife his ambi-
tion to excel in his partxcnlar province ; will not the
tranfition to the counting-houfe be extremely ealy
and agreeable ? His knowledge will be fo particular,
and his morals fo fecured, that he will be proof ;-
gamﬁ: the arts of .the deceitful, the fnares of the dif-
mgenuous and the temptations of the wicked. He
will, in a fhort time, be fo expert in every part of the
bufinefs of the practical counting-houfe, and be able
to form fuch ajudgement of every thing he fees tranf-
acted, that when he comes to'aét for hlmfclf every
advantage in trade will lie' open to him : his know-
ledge, fkill, and addrefs will carry him through all op-
ftacles to his advancement ; his talents will fupply the
place of alarge capital ; and when the beaten track

of



ESSAY. on EDUCATION, 5

of bufinefs becomes lefs advantageous, by being
in too many hands, he will ftrike out new paths
for - himfelf, and thus bring a balance of wealth, not
only to himfelf, but to thé community with which
he is connelted, by branches of trade unknown be-
fore. '

How few are there, even among parents, who, per-
haps, have felt the lofs of a proper education in their
own praétice, that confider the extent of knowledge
requifite to make a young gentleman appear with
dignity in the commercial life ? and how few are there
among thofe who profefs to qualify young gentle-
men for the counting-houfe, that have knowledge in
any degree proportionable to their credit ?  The
reafon is obvious : In every other article of expenfe,
confidered as communities or individuals, we are ge-
nerally profufe : but in that which relates to educa-
tion, we are thamefully narrow. -This falfe parfimo-
ny, this miftaken frugality, prevents men of genius
and education from appearing as teachers, bccaufe
their talents will turn out to much more accouat, in
almoft any other profeilion whatever ; and if circum-
ftances fhould have rendered it neceffary for a man of
fome abilities to turn his mind this way, he.is obliged
to divide his ftudies among fo many different f[ciences
and his time among fo many differeat claffes, to fe-
cure to himfelf a bare fubfiftence, that he hath nej-
ther the leifure, the means, nor the opportunity of
that reading or converfation, which is abfol'utely ne-
ceffary to his practice, in inftructing youth in the
moft difficult and important branch ‘of Britifh Litera.
ture. - "And if this is the cafe with the ablegt teachers,
what can be expeted of thofe who became teachers
becaufe they were really qualified for nothing elfe?

For
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For the inftrution of youth in every other fcience,
we have not only excellent inftitutions, but eminent
mafters, whofe abilities are inquired into and appro-
ved of, before they are admitted to the important
truft : but in this cafe, " great pretenfions, which are
generally taken upon the teacher’s word, and Jow
prices for the articles of education in his fcheme, aré
credentials fufficient to procure him bufinefs, though
neither the teacher not*the ftudents reap much ad-
vantage from it. % |
The art of managing and forming the mind is per-
haps of all others the moft intricate and éextraordina-
ry, and certainly the moftimportant 3 which, that it
may be fufficiently ftudied, ought to'be properly re-
warded. - It is no doubt the bufinefs of magiftrates, to
intereft themielves in the education of youth, fince
they are the nuffery of the ftate, by whom it is renew-
ed and perpetuared; and upon whom the national pro-
fperity, as well as the national exiftence depends,  If
part of the public revenues were employed in ere@-
ing academies for trainipe up youth to  bufinefs, e-
fpecially in tradiﬁg:cities?“'iﬁbéfc_,c“vﬁé_ry ‘mafter thould
have a falary proportioned to the ificulty of his de-
partment$ if the moft intelligent merchants were ap-
pointed-‘as fuperintendants of thefe academies; who
would take care that nbnén{ho'ul'd ‘be admitted as ftu-
dents, whofe proficiency in the' languages, rhetoric,
and philofophy was n:)tprev{guﬂ.y inquired into, nor
“any fuffered to_profecute. the ftudies prerequifite to
the counting-houfe, whofe \genius -was not in fome
' meafure turned t0”"a& with dignity in the mercantile
profeflion;; iﬁ.tt’xcfe ‘gentlemen would inquire _often
into the morals and proficieney of ths ‘ftudents, con-
_verfe frequently with the mafters on the fubje& of
; ; ) - trade,

s
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are wrote down as the fcveral fums in addition;
but, ‘when the multiplier exceeds the bounds of
the table, the produét of every particular digit
muft be taken by itfelf, the firft figure of every par-
ticular produ@ placed directly below it’s refpectige
mulnpher, to anfwer the local value thereof, and the
fum of thefe feveral pmdu&s w1l] be. tbe produ;} re-
qmrcd o St Raois Fe st i e

(1) . s,
87546754334uhhﬂwand7' 437546754 87845678978
8 Mul npher. g I
7003740344 Produ& ; 52 50 56xo4&
1 Illu/iratzan of the fir rft example
Begmnmg with the units place, by the table, 8)(3_.24,
of -which proQu&z}xs‘takcn down in its own place: then
SX4._32+2, in the fecond place of the laft produét, =34, in
its local value =310, yhcreof 4 falls to be noted down in its
own place, @iz, the place of tens : again, 8x5=40+3=43 ;
3 is taken down in its own plzcc, and 4 is refervéd to be car-
ried to the produéf of the fucceedmg ﬁgurc then 8%7+4=60;
here o is poted: 8X646=54, 4 is noted: 8Xa-+5=37,
note 7 ; 8)(5+3_-—-43, ‘note 3 ;. 8X744=60, note ‘o ; 8x8
+6=70, 7wh|ch is taken down all together, becaufe there is
no new product to wh:ch thc ,ﬁgure in the hlghcﬁ: place
could beé carried.

Exampl¢(4) : (5) el (6.) :
TA50YGE 8 HIeE 549356 #017540573
MIn s U e iy ‘
iy R SRR T g 3
37283990 }: it fagyredRes j :
‘2082712 %3¢ Foy a0 1022027 x3 - I
2237034 g N0 2@2_6:171() AT
257258910 i o 0 2053_.,71112065
OBSERVATIONS o

. When the multiplier confifts of any number within the
oo.mds of the table, the reafon of the operation will be

plaim
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plain from what hath been faid in addition, fince multiplica-
tion is only a repetition of that rule, fo oft as the multiplier
contaios unity ; to be fatisfied of which any one may make,
the experiment at pleafure, by finding the fum of any mul-
tiplicand repeated as oft as the multiplier contains unity.

2. When the multiplier exceeds the bounds of the table,
the produdts are faken partially, and the fum of thefe pro-
duéts muft as certainly be the whole produ&, as it is true
that the whole is equal to all its' parts taken ‘together.  The
reafon of placing the firkfigure cf every particular multi-
plier’s produét below its refpective. muldiplying figure, will
appear from this confideration, that as each figure hath a
fimple and local value, ‘both thefe values'muft be retained in
‘the produé : for inftance, in'the multiplier of the 4th ex-
ample, 4, from the place in which it ftands, s really 40, and
confequently the firft figure of its produét is not 2, but 20 ;
for which reafon it muft ftand in the place of tens.. For the
fame reafon; 4 in the multiplier of the 6th example is 400 ;
and thercfore 2, the firft figure of its produd, is 200, and
for that reafon ftands in the place of hundieds.

.3. Operations in this rule may be proved by thifting the
fattors, the reafon of which is obvious; but more expedi-
tioufly by cafting out the 9s.  For an example; take an illu-
ftration of the proof of example 4.~ ;

*74+4=11, exceeding 9 by 2, and 24+5+6=13, excefs
4-+7=11, excels 2-+8=10, excefs I, which is noted. on the
right fide of the crofs. Thefame is dope by the multiplier

- thus, 3+4+5=12, excefs 3, noted on'the'lefc fide of the crofs
then 3X1=3, noted, as it does not excecd 9, on the top of
the crofs.  Ifit had been ¢, 0 would have been noted ; if
more than g or 9s the excefs.  Afier the fame manner are
the 9 s calt out of the fum of the produéts, and thelaft ex-
cefs is found to be 3, which is fet at the bottom of the crofs,
and proves the operation to be right, being equal to the figure
at the top.. For becaufe in whatever place any figure ftands,
taken in its fimple value, according to the place in which it
ftands, it will be equal to what remains, after all: the 9s con-
tained in its value are taken away 3 it follows, that the fum
of all the figures of which any. number confifts, confidercd
fimply as fo many units; is equal to the remiainder, after all
thees g5 are taken out of that number, which can be found in
the real value of each figure of which it confifts. Hence, if
this fum be lefs than g, it is equal to what remains when all
the gs poflible are taken ont of thatnumber: But if this fum

D2 AN is
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is equal to, or exceeds 9, -the remainder, when the gs are
taken out, will be equal to what remzins when the gs are
taken out of the given number ; becaufe the number of 9s
"in any number muft be equal to the number of gs which is
contained in the feveral produdts, and in the fum of the ex-
cefs of gs in thofe parts,

CONTRACTIONS 1 MULTIPLICAT_ION.

1. When there are cxphers on the right of euhcr or both
fators, they may be negleéied in the operanon, but annexed
to the fum of the products,

‘ EX A MPLE S
(x.) o (2
7415678000 . 53400
. 123000 Gt edran6e ' 6
22247034 3204 2 x 3
88988x 36 2670 7
i3 T 6
912128 394000000 e 209040C00

Hence, to multrp]y by 1 and any number of ciphers annex-
ed to it, is only to annex thofe ciphers to the multiplicand.

2. When unity is in the placc of tens of the multiplier, the
produét may be fouhd in one line, by adding the product of
that placesdn the muluphcauon ; and the {fame method may
be extended by praétice, to 2 or 3 in the place of tens.

EXAMPLES.

foye 4 (2.)-
874675432 6 84670000 8
15 2357
6 b A
X X
13120131480 . , 1947410000
7 ‘ G P ot agr S ) .8

v

S b Tt will be found convenicnt, in applicate queﬁlons, to
work by the component parts of the multiplier, which, *for
any fmall number, will be found in the table: but if the
multiplier be fuch a number, for which no component pirts

: can
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can be exaétly found, the neareft component parts muft be
taken, and the multiplicand being added fo often to the lafk
produdt, as the product of the component parts comes fhort
of the given multiplier, or fo often fubtraéted from it, as the
product of the parts exceeds the viven multiplier, the fum in
the one cafe; and remamdcr in the other, will give the true
product.
EiX A M PLE S.

() - ()
54537543 by 56, 2 o0 374xgooby 74
: 743 2 b 4
381762801 ¢ 1 NF G 2993;.0 g X_2
B ZX.Ov v 9 4
Bl (o - AR,
3054102408 % - 269388000 Produ& of 72

7483000 Produét of 2

' > 27687 1000 ' 74

The proof is tzken by caﬂ:mg the nines out of the given
mulupller, and not the artificial ones.

4. If the given multiplier is a number exceedmg the bounds
of the table, multiply by as many tens as the muitiplier con-
fifts of places fave one, the laft produt by the firft figure on
the teft hand, the next in order by the fucceedmg place, “&e.
the fum of the produ&s of thefe places glves that required.

EXAMPLES

(1) & (2.) ;
SX436343246 by 578 & mas w0 24563000 by Gooz
10 i s B 10
7%4368432460 sy SR I RO 1680

o e, one : 10
43684324600 " ¢ % 2k “ 7456300

-218421623000=the produét of 5co. 74563000
30579027220=the product of 70. 6
349474 5968=the product of 8.
—— —— 447378000000

- 252495396188=the pro@uct of 578. - 149726000

447527726000
; 5. Ib
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g. If the multiplier be any number near 106, 10006, 10000,
& increafe the multiplicand by as many ciphers as there are
figures in the multiplier, and fubtradt the multiplicand from
itfclf thus increafed as often as the multiplier wants units of
that by whxch the multlpltcand was increafed. -

EXAMPLES"
(1.). Multiply 8754687 by 999 (2)4378 into 9998

999 is 1 thort of 1000 ~~ "43780000 - “*
T herefore 87546870007 8756—-2>(4378
8754687 ——
T 4377!244—9998><4378
8745932313

6 ‘When the mulupher eap be partcd mto pcnods which
are a ulriples of one agother, the operauon may be contradt-
ed in the following manner. © :

S EXAMPLES.A
“sboydly s A (I Ve e
45579896 8X56 97487 i St

273479376 —-6)(45579896 becaufe 60)(8_480

5469>8 -2x,z774,9376 bccaufe zoombo=96ooo

5497391 25656 =35 97487X96488

Note, One number is faid 10 be. the mn!uple of ‘adother,
when it contains it a certain numbcr of times without any re-
mainder.

Orin a revcrfed order, thus:

(2.) 5742135 into 52575 '
B ORGE _

28730675 = 5oooox5742135 for §0000

143553375 1= 500%28710675 " for 2500

430660128 = 3%143553375 for 75

01892747625 = 5742135 X 52575

#. Tf the multiplicr be a repetend of the fame ﬁgurc, faulti-
ply by one of the repeating figures; and the figures of that pro-
 duct

— ———
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duét added, as if they had been wrote down in as many pro-
dud@s as the multplicr rcpcatcd thc fame figure, give the pro-
duct requlred

g _ @)

3;178 6789 $4% 54018
22222 14 7, 3333
1095713578 N 2 T "1‘52054_"‘
: 12:744.735651 58 : A:_ ‘ 180041994 -

8. When the repeating ﬁgure isa hlgh dxgrt colleét the
product of as many ones as there are digits in the multiplier,
from the multiplicand, according to the rule i m the Jaft con-
tra&ion , which produét b:mg multlphcd mm shé repetend,
will give the true produ& :

Example t 784325634 mto 7777777

' 87147‘8395 9374 Produ&s co‘lle&cd for TITLIII,

610030987663561 8 E"Pd“& °f 7777777

There is another contra&wmfor ﬁndmg the produ& of a-
ny feries of repeaxmg ﬁgures, more elegant than any of the
preceding, b Ut lt will come m’morc proper}y in the next
chapter, : i

CHAP V DIVISION ofwhole numbers.

L ]
IVISlON ﬁndeth how oft one number is comamed in

another, andis a compendlaus method of fubtraction,
in the fame fenfe thaz mulnphcanon is acompend:ous method
of addmon s Mo A s an

R U L E :
Flace the dmdmg numbcr, called the Divifor, on
the lefc of the dividend, or number tq be divided, and
on the nght of the dxvxdend DI ACE :he quorient, as
: in
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in the examples following. “The factors being thus
placed, point off fo many places from the right of
the dividend, as are equal to, or not exceeding the
pmm&ofmemmbn1mOmymwofmc9dgm and
this is called a dividuzal: in which, having confidered
how often the divifor is containcd, note the number
of times in the quotient, then fubtract the product
of that quotient-figure, after it is multiplied into
the dlvrfor, from the dividual, and to the remainder
affix the next plice in the d1v1dend for a .new divi-
dual, with which proceed as before 3 and if the di-
vifor is not once contained in any dividual, increafe
the quotient with a cipher, before any new place is
taken down to the right of the dividual; if any thing
remains after all the places are taken down from the
dividend, it is called the remainder, which, with the
divifor, exprcﬂcth {ome parts of unity, the number
whereof is afcertained by the remamder and the
quality by the divifor. :
EX A M P L E S.

i

(r.) (2)
Dividend. Q]otlcnt

Eivifor
12 ) .46756755 ( 39639+ xs) 7846735 (523115
3 .>‘:-:':_
T o A ". 34
108 Sy 30
Z6 A TN 46
Yo o Mo SR 45
I -
30, 15
>118 51
; V”xoS 415
(10) Remainder. YR oD
: - :

1o

Illzg/iratioﬂ
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Lilufiration of Example firft.

The divifor 12 is found in the firft dividual 47, three times,
which is noted in the quotient, and being multiplied into the
divifor, prefents a produét of 36, avhich is brought down’ be-
low its own dividual 47, and fubtraéted therefrom, by which
means we difcover a remainder of 11: T'o this remainder,
the next figure in the dividend being affixed, we are prefent-
ed with a new dividual of 115, which contains the divifor
9 times ; confequently ¢ is noted in the quotient, and multi-
plied into the divifor ; the produét 108, being fubtracted from
ats dividual 115, leaves a remainder of 7, to be increafed by
the next figure in the dividend, viz. 6; with which. and the
remaining part of the dividend, we proceed as before, and at
laft there remains 10 ; which being taken up with the divifor,
and noted after the integral part of the quotient, expreficth
ten tweifth parts of one. ’ ?

OBSERVATIONS.

1. Since, by the above method of diviﬁon, the dividend is

- taken into as many dividuals as poffible, and the quotient ta-

ken out of the firft dividual as near as poffible, the defet
made the foundation of the fucceeding dividual; and this o-
peration being repeated {o oft as there were places in the di-
vidend to bring down, or quotient-figures to note, it will be
plain, if there hath been no errour in the operation, that all
the parts of the dividend have been added, and the number
of times the divifor is contained in thofe parts hath been
feparately found: And fince all the parts taken together arc e-
qual to the whole, it muft follow, that however often the di-
vifor is contained in thofe parts which conftitute the dividend,
fo often muft the divifor be contained in the whole dividend.

2. The beft proof of operations in this rule is made by
multiiplying the quoticnt into the divifor, whofe'produé add-
ed to the remainder, if any, ‘muft be exaétly equal to the di-
vidend. i ;

A proof lefs certain, but much more expeditious, may be
made by cafting out the nines, as in multiplication, confi-
dering the integral ‘part of the quotient as a multiplicand,
the divifor as a-multiplier, and the dividend—the remainder
as a product,” The proof by the nines, in either cafe, can
only be applied to integers or decimals ; fo that, upon the
whole; the beft and moit general proof of multiplication is
divifion, and, vice ver/a, of divifion, multiplication.

Vor L ‘ E Example
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Example (3.) (4.)
375)5478989 (14610332 254760)88350768( 3468
315 375 76428
’ o
1728 73289 % 119227 :
17509 102290 : 101904 3X6
43830 : A
2289 , 173236
2250 5478989 Proof by multi- 152856
£ plication, ~—m—
308 203808  Proof by
R g 203808 cafting out

—

5 : ~- the' nines.
239 > ¥ o

CONTRACTIONS i1x DIVISION.

1. In dividing'by unity, the quotient will be found juft
equal to the dividend ; therefore in dividing by 1, and any
pumber of ciphers, if as many places are cut off from the
right of the dividend, as there are ciphers to the right of 1
in the divifor, the number to the left of the feparating point
in the dividend will be the integral part ot the quotient, and
that to the right will be the remainder, or fractional part.

EXAMPLES.

» Quot. Rem. Quot. Rem. Quot. Rem.
1000 ) 4578. 567 1000) 545. 78 10080) 597. 8451
2. For the {ame reafon, when there are ciphers to the right
of any divifor, an equal number of ciphers or figures may be
cut off frem the right of the dividend, and the remaining fi-
gures to the left being divided by the fignificant figures in
the divifor, will quote the integral part, and the figures on

the right ofithe point, anncxed to the laft remainder, will,
give the frational part, ’

-

EXAMPLES.
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Fi X A MR E S,

- (1) 3 (2)
25/000)35784675(c0(1431387 35!00)37045(67(10253%5%
2§ TR 35
107 : 264
100 245
78 R et
¢t 175
e ., (2067)
2§ : g i
06
g " . Note,  As an_equal nu.mber of
Y ciphers was cut off from both fac-

tors, there was nothing to confti-’

200 A
tute a remainder, and therefore
175 there is no fraétional part,
175
o

3. When the divifor confifts but of one or two figures,
the operation may be performed by a mmental muitiplication
and fubtradtion ; in which cafe, no part of the work nzeds
to be noted but the quotient, and it may ftand as in any of

the {ubjoined ; o
B e B BT kS o
i () e (24) ~ 3
5)47856743 8007456 . . 75045+25=3025%%
' ‘ =11439275
95713485 70

4. When the divifor is a comp#fite number, divide by its
component parts continually, ‘and the laft quotient gives the
integral part of the anfwer. For the frational part, multiply

- the #aft remainder by the laft divifor but one, and to the pro-

duét add the vemainder \belonging to that divifor ; muliiply

this fum by the next preceding divifor, to which add its cor-
E 2 refpondent
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réfpbndent remainder; and thuos proceed, till you have mul-
tiplied by the firft divifor, and added in the firft remainder.

Example. Divide 7456785 by 75
75=3%X5X5\ 7450785

e e

57 1491357 The remainder is found
: - by faying
3)298271 : 2 2X542X5=7¢
: 99423 : 2. {3
Or the rcmaindi_rs may be valued, as in' the following
o N PR P P T
Divide 37841 by 48 .
48=8x6 ) 37841 For 2 when reduced to 6ths="3

and *¢+5="7 but 1X17=17.
8) 63006% £

8x 6=48.
788 Rem. 25=47

The laft method will be found to be moft convenient for
pracétice, but it will be beft underftood when we are come to
reduction of vulgar fradtions.

5. When both faftors are commenfurable, it will fhorten

the divifion confiderably, to abridge both fa&tors according
to the following method, : :

57456 by 56

- 4)56N 57456 n)88>4741566;
2)i4 | 14364 ‘ ; 87 4310515
950 7182 / 5388041 '

1026 ‘Quotient.

This: and the precedm{? contraction are faunded on the
fame principles, viz. Thatif equal quantities be divided by
equal quantities, the quotients will be ¢quzl; and though they
may at ficft view feem to be one and the fame, they will be
different]y applied, as may be obferved in the fequel;

; Supplement
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Supplement to contraéiions in multiplication.

1. The fhorteft method of multiplication, when the mul--
tiplier is any even part of 100, 1000, &c. is by divifion : for
.if the multiplicand is encreafed by a number of ciphers equal
to the places in the mulsiplier, and a part of that produtt
taken for the proportion the multiplier bears to 1 and the
fame number of ciphers annexed to it, the quotient will be
the true produét. : T ' : ¥

Multiply 74185 into 125 =
125 is of 1000 % wherefore
8) 74185c00.
9273125 Product.
Multiply 4759345 into 333%
3) 4759345090

: 1586448333+ Product. . :

2. To multiply by aswhﬁésggfnbcr and a fraction, find
the produét of the integral part as before, and take parts of
the multiplicand for the fraction. : ;

Multiply. 3475 by i 54789 . 6758 Noic : of 3=%
5% 437 > S33.okd,

17375 2191560 4)20274

17373 182933 50683
18203 :
191127 253423
2557425 &

3. The digit o hath a property peculiar to itftlf, that
whatever other digit, with any number of ciphers annexed,
is divided by it, the quotient will confift wholly of fuch di-
gits, and fo many gths of an unitover ; hence the following
method of multiplying by repetends,

E X AT MePo = E -5

1) T (32 :

5§75 by 666 4745 by 777 3987 by 5555
6c00 : 7000 - 50000
_ 9)3450000 - 9)33215000 _{'*‘1"-"’9)139350566::
4383333 3690555 22150000

* 383 Subtrad:« . g 3690 Subtradt. p it

382450 Produét. 3686865 Product. 22147785
. This laft contraétion will be demonitrated’ immediately af
ter divifion of decimals, where it will be better underfiood. -
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C H AuRa VI,
ESSAY oN Moxkey, WEeicHTs, and MEASURES. -

.

IN the preceding chapters we have endeavoured, with as

much perfpicuity and concifenefs as poffible, to fthow the
properties and combinations of abftrat or pure numbers, as
far as concerned the fundamental rules of arithmetic, in a
method that leads gradually to eafe, difpatch, and certainry
in calculation. But. before we can fhow the ufe of thefe rules
in matters of bufinefs, it will be proper to give fome account
of the monies, weights, and meafures, which the Britith
merchant hath 6ccafion to be acquainted with ; as a proper
knowledge of thefe is not only intimately conneted with,
but a fine qua non in the mercantile bufinefs.

I. OFr MONEY.

In the firft ages of commerce, there was little occafion for
computation, as one commodity was bartered for another by
1he bulk ; a cuftom which, cven at this day, prevails among
the favage unpolithed nations of Chili on the South fea, in
the land of Jeflo on the Pacific ocean, and other barbarous
ceunyries : but by degrees, as improvements were made in
the world, fomething new was added daily to the conveni-
encies of lifes and as fuch a method of bartering commodi-
ties was found to be difficult and inconvenient, it was agreed
among mankind to make choice of one commodity, which
being in general and conftant efteem, an equivalent quastity
of it might always remove the difficulty of bartering in kind.
"To determine therefore this fubftance that thould be in uni-
verfal and conftant efteem, they ‘made choice of gold and
filver, not only becaufe they were divifible and portable, but
becaufe'they were more valuable than ‘other metals,  Since
there was a confiderable difference in the nature of thefe two”

.metals, and gold was more precious than filver, both on ac-
count of its rarity and intrinfic worth : befides, the expenfs
in working'gold far exceeds the charge which attends thé
working filver, as appears by the tax paid upon each to: the
fovereign lords of mints, that upon gold being only 5 of
theshundred, and that on filver 20 : it was therefore
juft to aferibe a greater value .to gold. And becaufe the
bafer metal ought to be given in greater meafure, that what
was wanting in quality might be made up in quantity ; itavas
' : likewile
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was likewife found neceflary tofix a proportion between them
by fome certain and determinate rule ; whence it is, that, in
the praétice of commerce, thouph formiérly the proportion
of gold to filver was fettled as ten to one, yet the matter is fo
fettled at prefent, throughout the *greateft part of Europe,
that 1 ounce of gold is 'worth about 15 ounces of filver.
‘When this fubftance was agreed upon at firft to be a com-
mon equivalent for any of the conveniences of life, the par-

 ticular quantity of it to be given as the value of any thing
elie, was determined by the bulk and weight only : but after-
wards, to fave the trouble of proving this weight upon eve-
ry occafion, it was coined into certain form; ‘by public au-
thority, and imprefled with a mark of diftinction, expref-
fing the quantity each piece contained, fo that it thould al-
ways have thefame determined value, and be every where the
fame both for matter and weight, '

In Britain, as in dll other trading places, the current mo-
ney or fpecie is either gold, filver, or copper. The ftandard
of gold coin is 22 carats of finc gold, mixed with 2 carats of
alloy, in the pound weight Troy; and the ftandard of filver
coin is ‘11 ounces and 2 pennywecights of fine filver, mixed
with 18 pennyweights of copper. Thefe mafles being thus
proportioned, and refpeively divided into pieces of a certain
wéight, upon which the current ftamp, authorifed _b)'thej
princg, is imprefled, conftitute the feveral coins we méet with
in Britain ; the value whereof is determined by an imaginary
picce, called the paund Sterling, by which we buy and fell, and
keep all acconnts. %

The divifion of the pbund‘: The coins ‘ufed in Britain,

Sterling is as follows; . twith their value.
Farthings, marked - qrs. GorLp Coins. L. s. d.

4 =L penny,iams vindid - TThe Gaigea, i =41 71 0
* 48= 12=1 thilling. s. “Half guinea, =o 10 6
960=240=20=1 pound, - L. Quarter guinca =o 53

#’0 ' S1LVER COINs.

When fhillings and pence The Crown,  =o 5 o
are wrote together, they are Half-Crown, @ —0o 2 6
often in figures diftinguithed  Shilling, ' =0 I o

_thus, 4]5, i.e. 4 s and 5 d  Sixpence, =0 o 6
10, %i. e.'10 s and |10, 1.2 " Coprer Corns. '
10.d. ‘ The Halfpenoy, = o o £

: ““ Earthing, oo ok

(4]

Ther



40 Or ARITHMETIC. Part 1.

There are fome gold pieces bearing the ftamp of other
countries which are likewife current in Britain, namely, the
Moidore, =L 1, 7's and the Joannes, =L 3, 12s and the
half and quarter ditto. Mg

The pound of gold Troy, including the alloy, is divided
into 44 % parts, which are ftamped into guineas, and into 89
parts, when ftamped into half-guineas,

OBSERV ATION,

If ‘an exa& proportion bctween gold and filver is not
maintained, and fixed ualterably, according to fome univer-
{al rule adopted by the generality of the Europcan nations,
the confequence may be dangerous to a kingdomin the affair
of money,

Suppofe that in {ome particular kingdom a money-fyftem
prevails, that fhall raife the gold above its real value, and
that in this regulation, inftead of the common proportion of
1 to 15, that now obrains, an ounce of gold is allowed to
be equivalent to 16 ounces of filver, fince fuch an alteration
would raife the gold 6% per cent. above its value, and re-
duce the filver to juft fo much below its worth ; it is evident
that this increafe of the current price of gold would natu-
rally caufe the filver to be exporied out of the kingdom ; and
as gold would be imported in its ftead, and increafe greatly,
the nation muft unavoidably lofe 6% per cent. ot all the filver
that would be thus exported. .

On the other hand, fhould the filver money be raifed a-
bove its value, fo that 14 ounces thould be deemed equiva-
lent to one ounce of gold, while the proportion fhould ftand
thus, the filver money would not only.continue in the king-
dom, but alfoincreafe greatly, and the gold coinwould be ex-
ported inthefame proportion ; by which means .the nation
would fuftain a 16fs of 7% per cent. - Morcover, from thefe va-
riations two abfurditics would follow : the one- is, that both®
the prince and the people would lofe of thatpart of their mo-
nied property 63 per cent. thould the above difproportion fall
uponthe goldcoin; and 75 thould it fall upon the tilver, The
-other inconvenience would be, that there would be.no fpecie
to circulate in the kingdom, but either gold only, or filver
only, according as the one or the other of thefe metals thould
happen to be cltimated above its true proportion. - To main-
1ain an exadt proportion therefore between gold and filver,
aie effeatial points of good conduct, wich regard to the pre-

2 fervation
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{ervation of moncy, that are by no means to be negleGed.

There is another confideration, however, that hath a fur-
prifing effect on the money-matters of a kingdom, and that

is the balance of trade'; which when it is againft a nation, its
money mufl be‘carried to foreign 'mations, to pay for the ex-

cefs of goods imported above thofe which have been export-

ed ; but if it is in its favour, the money will not only conti-

nue in it, but alfo increafe'and multiply. |

The Laws of ENGL/!ND relating to MONEY.
By 20th Edw. 1. merchants are prohibited from trafficking

~ with money, and lmpomng clipped com, under the pain of

forfeiture.

oth Edw, 1IL ¢. 1. Gold or filyer p’late,'m' coin, not to
be exported without licence, under the pain of forfeiture.
Search to be made for falfe coin imported. ;

Money not to be xmpalred in wcagbt or. alioy, 25thEd 111,
£il3s

No coin to be current but thc ng s’ own, and any per-
fon may refufe foreign coin, 27th Edw. Il1. c.14.

Foreign coin not. to be current in England, but to be melt-
ed down, 17th Rich.Il.c. 1.

Coin or plate found in the cuftody of perfons ready to
pafs the feasy or in any fhip, to be forfeited to the King,
2d Hen. 1N . . 5. :

‘[reafon.to clip or file money, 3d Hen, V- c. 6

Gold to be received in payment by the ng s Welght,
oth Hen, V. ¢, 112

‘Uhe mint-mafter to keep to his alloy, and to receive ﬁlver at
the true value, on' pain of double,damages, 2d Hen. V1. c. 12.

C-ins of gold and filver to continue current, notwithftand -
ing they may be cracked or worn, but notif they are chp—,
pcd monies clipped to be-exchanged at the mint. Coin trani-
ported to Ireland above 6 s-8.d or Irith coin imported above
3 s 4 d to be forfeited,. A civele to be made round the out-
fide of 'money; 14th and 13th HHon. _VHI . T2y

Countcrfeltmg, impairing, &c. of coin, or forexgn coin
made current, is made lngb treafon by 14th El:z €, 3. and
4. and by 18th Eliz. ¢. 1 and 7.

Silver coin melted down to be forfexted and doublc val’

13th and 14th.Ch. Il.ie. 31, = 0 1

G®ld and filver delivered into the it to be aﬁ\ycd coin-

ed, and delivered out, ‘according.to the order. and time of

bnngmg i, 18h Ch. 1. e 5.

vor. I, 2 “_.‘:‘;V'f | 7% Buying
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Buying or felling clippings or filings, I 500 penalty. Pers
fons melting coin to be imprifoned fix ‘months, befides for-
feiture, &e. Perfons apprehending money coiners, (e, to
have L 40 reward; and guilty perfons difcovering two others,
to be pardoned, 6th and 7th Al 111, ¢. R T .

Perfons bringing plate to the mint to be coined, not'to pay
for coinage, butto have the ame weight of money delivered
out. Perfons keeping public houies to have no manufaéto«

' red plate bur fpoons. © Molten filver or bullion not to be
thipped off, without a certificate from'the lord mayor that
oath hath been made that it is foreign:bullion, under the pe-
nalty of L. 200 ; and officers may feize the bullion as forfeit-
ed. Gold or filver not exceeding L.200,0008, may be ex-
ported with a licence. Guineas not to go for more than 22 s,
7th and 8ch #3ll, 111, ¢, 19, A

Hammered {ilver coin brought'to the mint, to be received
at 5 5. 4d. per ounce ; receivers of taxes, &c to receive mo-
ney at 55 8d per ounce, to be delivered back to the bringers
in; and receivers, &c. to be paid into the exchequer, with
an allowancé of the deficiency in recoining. Silver-plate,
&¢. 10 contain i1 ounces and 10 penbyweights of fine filver
in every pound, and to be marked with the two initial letters
of the worker’s name, on pain of forfeiture, ' Plate received
at § 5. 4d.per ounce to be melted down, 8th and gth #7//. 111,
¢. 7. and 8. . : -

It is made high treafon, to make any ftamp, die, mold,

. &c. for coining, ¢xcepting by perfons employed in the mint,
&c. Conveying fuch out of the mint, the fame. Colouring
metal refembling coin like gold or filver, or markingit on
the edges, is likewife high treafon: and mixing blanched
copper with f{ilver, to make it heavier, and look like gold, or
‘receiving or paying counterfeit milled money, is fclony, 8th
and oth 773/l 11l. ¢."26. < - ;

. Hammered filver coin may be refufed in payment, as not, |
being the lawful coin of this kingdom, gth, #iil. 111. ¢. 2.

“Any perfon may cut, break, or deface pieces of Glver mo-
.ney, fufpeéted to be counterfeit, or diminifhed otherwife than
by wearing ; but if they fhould, upon trial, appear to be
"I ful money, Uc. to ftand to the lofs, gth and 1oth #i/. HI.
CAAT. :

No perfon to make or coin any farthings or halfpenge, or

pieces to go*for fuch, of copper, under the penaly of L, ¢

fot every pound weight, gth'and 1oth 774/ ¢. 33.°

: ' : On ¢
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. “On afearciry of filver coin, for remedy guineas were funk
t0 21 s, byproclamation 3d Geo. L 0 .
« Perfons counterfeiting broad pieces of gold, or uttering
them knowingly, to be guilty of treafon,- 6th Geo. I1, 6. 26.
Wathing, gilding, o altering tite impreflion of any real or
“"counterfeit fhilling, or fixpence, ,ogi,br»afs-mgney, to make
the one pafs for a guinea, or. half-guinea, or the other for a
fhilling or fixpence, is high treafon. Knowingly utrering
falfe money, for thefirft offence fix. ;_nop&n imprifonment,
for the fecond two years.imprifonment, and for the third fe-
lony without béaé;g%gﬁ:cwsy, _If any perfon, knowingly
uttering falfe ‘money, thall have about him any other falfe
money, he fhall fuffer one year’s imprifonmeznt ; and coiners
of halfpence or farthings, two years imprifonment, &c, 15th

Geo:illic. 2B : &
_ Quarter-guineas were ordered to be coined in the 1ft Geo.
IIL. "of which fome had becn ftruck in. the reign of Geo L.
but were become: {0 rare, that they were {carcely to be mer

" As the fecurity of commerce depends much on thejuftnefs
of weights, ‘molt nations have taken care to prevent their
being falfified. . The ftandard of weights in Britain is kept
in the exchequer, by a particular officer, called the c/erk or
comptroller of the market. "By the 27th chapter of Magna
Charta, the weights are to be the fame all over England;
but as commerce flourithed, ‘and introduced a greater varicty
of commodities, it was found convenient to vary the original
weight, and likewife invent others better calculated for dif-
patch in bulinefs, ‘which hath introduced a diverfity of
weights, in almoft every different county or province. The
firlt of all the weights ufed in Britain was a grain of wheat,
'picked\oiit of the middle of the ear, which, being well
dried, became the leaft ‘denomination of Troy weight, now
uled for gold, filver, jewels, feeds, liquors, bread, and,m{;
dicines, . ‘ - TF ¢ 4

"TABLE OF TROY WEIGHT,

- * Grains,
L B .
24 = 1 pennyweight, dwt.
480 = 20 1 ounce, w

5700 =24%=12=1 pound, Ib,
' E 2 APOTHE-
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P







therefrom iyv‘ill;‘g
‘ment, made in 1688,

Solid inches.
- o5

58212 =252 :
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Ale'and beer mgafyf&‘a@;vﬁa merly obferved, is dedu-
ced from the Avoirdupoife weight, and therefore the gallon
~muft be much larger than the gallon in wine-meafure. The
ftandard ale-quart, kept in the exghequer, hath'been fouond
by experiment to contain jult 70! cubic inches ; confequent-
1, the ale-gallogmiuft contain 282 cubic inches,  Hence
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Note, 01',22 yards, is 1 th of G‘ntcx‘ wch
conﬁﬁm‘gh?? 100 links. each link = 73+35 inches. +Butt
chain for furveymg'%u Scutland ‘fho! 94 fecty o ;.?
Note. 3 miles = 1 lcggﬁg n'ésnzo leagues =1 dc ree, by
common reckonmgs buca cgleéfofa‘gxe ircle, meafured
upon the furface of the earth, has. been found,
geographers, )to be cqual to 69T-=Er;g ] mﬁ %
leagws :
5S¢ Square meafure was f'oundcd upo
is differently div dcd&in En land and in. gtla‘ud &9
In Epglifh fqga:e mealure, x44,ﬁ§aree mehes— 1 foot
fquare ; ¢ feet fquare = ‘t*fquare ya.ﬁ,d, 394 fquarc yar)@s =
pole ; 40 poles= i roo nd4"roq =lacre.,
Though the ftatute pole be'i64 feer, in eafurmg fens
and woodlands, they ufl afpole of 18 fect, and for forefts 21
fect. 40 poles in ATngth and 4 in bx.eadtp, or 2 > yards.in
' _br :make a Pmute acre.” e Frcnch

acre, or arpéns, is 26 yards
lenath, and is to our { a\;u‘tcfaitre.as .19' to 16.

Mafons_ meafure theifighcwn work by. the Enghﬂl foot,
pa\mtcrs and plafterers by the yard. Glaziers reckon only

$ inches to their lineal foot, and 64 to their fquare foor.

The fquare meafure ufed in ‘Scotland is thus divided.

36 fquare ells=1 fall, 40 falls=1 raod and 4 roods=r acre.

’he Scotch acre by ﬂ:atute isito the Englith as 100,000

\ /78604, *

“In ‘*cotla\;)d flaters, maf'ons, and paviers ufe ‘the {quare
ell and the fall in meafuring their work, and thc land fur--
veyorsy the fall; the rood, and the acre.

There are fome commodities fold by the dozen, of which
we reckon 12 = 1 dozem, 12 dozcn _-,1 Amall- gmfs, and 12,
{mall grqfs.~ I great grole, L 2
£ Pap"f

>
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OF thc LAST of UTRF.CHT

At U(recht‘thcv rCckon 25 ‘muds, or facks, to  the laft,
Iof of which facks Qake 1 hoedt of Rotrerdam.

T'he laft of Amersfort. is. compaded of 64 lcheppels. A

That of Montfoort, ,-,Xﬁ'clﬂexd “Vianen, &ceis greater
than that of Rotterdam ; it is compofcd of 18 muds, andthe
mud of gf‘facks #f < 3 20
% *@ tlf?LA&‘f of FRIBSLAND.

The ]a& of LceuWamQ@n, Hacrlmgen, and other towns “of
Weft. Fneﬂand, 1s compofed of 33 muds.’ -

And" that of Gromngen in Eaft Pﬂeﬁand is of the fame
mealure s o

Chap.VI ESSAYON MEASURES 57

&

‘ Of the LasT of Gui &DE;LAND, an?cpunty of CLEVES.

The lx& ‘of . Ni leguen ~Arnham, and Drefburg, is com-
pofed of 22 mouvci's, and the mouver of 4 fchcp;:cfs, 8 of
which mouvers ‘ma; §o oedt of Rotterdam.’

At Thl(?l they reckon 33 fcheppelg,to thc I

At Bur renande é&fcheppels '

. At Haendgrwlck theyﬁreckon 16 muds to 10 of Amﬁcrdam'

*

The laf’c of Campen'ls. of 258 muds "'\ .‘E"mz 9 of which
make 1 hoedg of Rotterdam. =+~ :

And ¢ mulds of %woll make hkewx
dam. : }
The laft of Dcventer contams 36 mulds» of 4 fcheppels‘
each. :

€

JJoedt of Rbtter-

Of the, LAST of ZLLAND.. B

* The laft of I‘}uddlebmg is comgofed of 41- F&cls of 3
fcheppels each, or a little more; and that of’ I'AEiﬁngg, i
rickzee, the Brill;: and foms orher laces, 3502 chatdif-
ferent from it, the {aclf bemg thexe rchoned

The laft of Antwerp is cey} 5
37% make 2 laft of Amfterdam.
Their verteel is compoféd of .
made the fack for oats,
V or. L

.
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At Bruffels thcy reckon 25 facks equal to the laft of Am-

&erdazﬁ
' alines thcg' reckon 28 verteels cqual to the laft of
Amfterdam.

The laft of Louvam is compofcd of 37 muds, and each
mud of 8 halfters. + .

At Breda and Steenbergue they reckon 331 verteels to the
corn laft, and zg for oats; and"13 verteels makc 8 facks, or
1 hoedt of Rotterdam, 4

At Bergen- op-zoom, they allow 34 vcrtcels to thc laft” of
- corn, and 283 for oats.

That of Bois-le-duc is compofcd of 2or,§euvcrs, 8 of
-‘which make 1 hoedt of Amiterdam. e

»

Of the LasT of fevcral towns in Fuumms

The laft of Ghent is compofcd of 56 halﬁers for corn,
and of 38 for oats. Their mud is compofed of 6 facks, each
fack of 2 halfters,

. At Bruges, the laft is compofed 17+ hoedrs for corn, and

14% for-oats, equal to the laft of Amfterdam, =

At St. Omers, the laft is reckoned 2L - raziers, the razier
confifting of 2 fcheppels, *

At Dixmude, they reckon 30 raziers to the Iaft of whcat,
and 24 for oats. R

At L’Ile, th;y rcckon 41 razners to the laft of wheat, and
30 for oats. &7 ¢

At Gravelin, the i eckpn 22% raziers to the ]a{’c of corn,
and 18; for oats. .

Eighteen razxers of Dunerk are equal to one hoedt of
Rotterdam.

Of the Last of Liege. & - .

. The laﬁ of Lxegc is compofed of 96 fextiers, of 8 muds

each: they reckon the ,,com laft of T ongx;s i3 muds, and®
§ that for oats: bgt 4. ,

% &
s Of the E‘KST of GREAT Baxg'.am ;md IRELAND

The Iaﬂ; of London gonfifts ¢ 10% quarters, or barrels,

compofcd of 8 bulhels eﬁw - and the bufhel of 4 gailons. |
The bufhel weighs ‘bem /56 and 60 Ib. and 10 buthels

of England make abont : of Amfterdam. .

= In Scotland - they rec 38 buthels to the laft, and 18

ganﬁs the bufh'e;:'iéf‘é&snlfetand the fame thing. :
e
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¢ i Of the LasT o{‘DAu'rzxcx

'..A

* At Dantzick they reckon 26 {cheppels to the laft, “which is
cqual to 58 fcheppels of Amﬁerdam

They likewife reckon 16 fohlppondts to the Iaft, and 340
Ib. to the {chippondt, which makes 5440 Ib. to the laft ; but
they giveonly 15 fchxppondts‘, or 5100 Ib. weight, the Iaft of
oats.

They likewife dmdc their lai’c at Dantzick into 16 fextiers,
meafure of Paris, or 20 bufhels of Bourdeaux.

They buy. and fell their corn at Dantzick, as every other
thmg, by Po}ﬂh florins and, grofs. ;

Of the LasT of RIGA

. At Riga they reckon 46 loopen to be»equal to the laft of
Amfterdam ; and they buy and fell it by rixdollars of 3 flo-
rins,’ or 90 Polifh’ grofs. :

Of the LAST of Konmcsmanc:.

Six laﬁ-s of that placc are cqual to 7 of Amfterdam.

Of thc LAST of,CoPENHAGEN

They have there feveral lafts, hhlch differ from one ano-’
ther confiderably, according to the dlﬁ'(;);ent forts of grain,
or other commodities ‘that are meafured by them. Ricard
makes mention of three feveral forts of lafts ufualin Copenha-~
gen, viz. of 42 barrels; of 8o fchcppcl and of 96 fchcppels

Of thc"LAST ‘of S-rocxﬂomvx

At Stockholm they rcckop 23 barrcls to the Last.
&

Of the LAST oE HAM‘BURG, BREMEN, and EMBDEN,

The laft of I‘%.mburg confifts of ¢ 9o fcheppels. =

At Bremen they reckon 40 {cheppels to the laft; and 8
lafts of Bremen have held out to 7 laﬁs, 5 muds, and £
fcheppel at Amﬁcrdam. . :

At Embden they reckoﬁél 5%

g Ofthe MUID, ‘@c' ofF 3 :NCE

-s to thelaft ;
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“The mu:il contains 12 fexuexs, and the fextier 12 bufhels.
The exricr. of good wheat weighs between 244 and 248
1b. marc weight. |
They divide the fextier of oats mt0f24 bufhels, ‘which a-
gain are fub’dw:ded into feveral fmaller meafures.
Nineteen fextiers éf Pans are reckoned equal to 1 laft of
Amfterdam.
+The muid of Rétien contauﬁ 12 fextiers, which are cqual
to 14@E‘Parns it ought 1o weigh about 336d 1b. marc WCIOh[,
and makes 28 bufhels of Bourdeaux:
Four muids of Roucn arc rcckoned eq&l‘ to 3 lafts of
Am‘ﬁcrdam,, g;
The fextier of, corn wexghs 210 Ib. weight 0 Roucn, and
1s dwnie&gmro two mines, and the-mine into 4 bufhels.
The muid of Orléans ought to weigh 6001b. and is com-
pofed of r2 mines, equalto 2" f:xncrs QPPms, or§ buihels
of Bourdeaux.
The meafure made ufeof at Lyons, caﬁleg afnec, is Hmd-
jed into 6 bufhels, equal to 15 fexuer, mcafure of Paris, or
2~L buthels of Bourdeaux. = &
Eight bufhels of Rouen make 1 fexucr of Paris, and 2
bufhcls of Bomdeaux
% Th {née of Macon matqs 1-,- fextxcrs of Paris, or 31 bu-

Bourdeaux.
The T bl?ﬁle]s of. Awg%m make 3 f..xtlers of Paris, and 6
~buthels of Bq‘agd %

The fextier of i utpelacr is compofed of 2 ,emmcs, and
the emine of 2 qus The fextier; weighing between go
A and 93 Ib. weight ofahat town, being between 75 and 8o 1b.
" marc weight ; fo thar 160 fe;gtxcrs xgak?c I laft 22 muds of
Amfterdam.
The fextier of Caﬁres is. MOfed of 2 emines, and the e-
minc of*16 bufhels. The fextier weighs about 200 ib.
mcrght of that place; which is about'1701b. marc. weight ;
¢ {o that It may be reckoncd that 1001 {exan of Caftres makc
“a lg:ljfgdb’f Amit erdam,
. fextie of Abbevxlle mcdmpofed o£ 16 buﬂlels, and is
0 rha of Pans A

of tmsi-; 5
b, and 12 of thcm ren-
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. 'Which fcxtler of Pans rcnderb g hEa -
&[St Valery - MRS % femer
Dieppe! - s- ‘_'- S N e 18 mines.
Havre de Grace = = - 5+ buthels.
250 | Ambpife & maiim ..,_‘ it i a ‘14 bufhels,
JAfSanmur. o 8 TR theh S - - e i | buthel.
Tours - oo = - 14 bufhels:
Blois <« Wi -l '-;;.»; ks 20" bufhels.
Aubesterr -5 - . 5 bufhels.
Barbefieu: e ;.3 bufhels.
LPcngugf - 5 bufhels,

The fextt&of Arlcs weighs only 93 lb' marec. wclght and
the load is 360 1b. weight of that country.:
“The load of Beaucairc is 2. per cmt grcater than that of
Arles. o o= A
~ The load of M%rfcxllés is 'compofed “of four emmes, and
“weighs 300 lb, weight of Marfeilles, or thcrpabout which
make 2431b. marc \wclght 100 Ib.. of which make 1235 1b.
‘weight of Marfeilles; fo that thc emine wclghs 751b.0 wcxght
of Marfeilles, = =0 7 ® X
The load of St. Gllcs sis 18 or 2y 2p cent. gnfeatcr fhan
~that of Arles”
" Theload of Tarfeon is 2 pm cent 16 lhan that of Anks
The load of Toulon. is co@ofed gfg fextiers of ‘thac
place, “and the fextier contains z‘,.#emmes of which make
2 fextiers of Paris ; o, gtherwxfe; they recl Ng that the by-
thel weighs 311b and that 7 ‘_:ke one (cxuer of
Paris. ;
‘The tun of Auray in Brltanny 15.1‘
That of Audicrnes2300 Ib. - e
That of Breft is 2240 1b. 8
‘That 6f Hennebon 295@ S e
Port Lewis the fame. 3 2
ngpcrcoremm thefame ci s WS aeumeir.
The tuo of Nantes is compofedsaof 10 fexners,
fextier of 16 bufhelss it weighs between 2290; \
the meafure bcmg cd, and 18 or 2c pe
therwife, ‘. B
‘Fhe tun of Rennes| ? 22
That of St. Malo the fa c,f
Tahe tun of Bricux 2603@*
"That of Rocheﬂ d Maro:
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At Seville they reckon 4 cahies to a laft, each cahy con-
fifting of 12 anegras.

The fanegue of Cadiz wcrghs 931 Ib. weight of Marfeilles,
3% 1b. of which make the load of _300 1b. wcxghc of Mar-
feilles afore’faxd, or 243 Ib. marc weight, :

’.‘ »

O PORTUGAL

© At Eﬁb% they reckon’ 4 algmers to the ﬁnegue, 1 5 fa-
negues 0 thc mmd and 4 ‘muids to-the laﬁzﬁ Amﬁerdam

;.‘ v w OF ITA%.Y ﬁ
Gram xbfold at. Genoa by the mine.
- Two facks of whear, at Leghorn, make 288 1b. weight
of Marfcxlles
* Corn'is foldat Venice by thc'f’exuer, or ﬁaro, which is the
ordmary meafure, 2 of which make a ]oad of Marfeilles.

Of théwchwf M;-:hsunzs of CoNsTANTINOPLE, and of the
Y .+ EasT INDIES in general.
here‘ %mg but about 3 ‘per cent. dlﬂ"crencc betwixt the -
aunes of Amfterdam and picos of Conﬁantmoplc, 100 aunﬁv
of A mifterdam make 103 plcosﬂf Conftantinople ; 100 picos
of Confﬁnnsople make 9ﬁ¢aunes of Amfterdam.

MEASURBS oE" QRT S'r GEORGB, or MADRASS

45

G{um MEASURES

6t Y meafurc wexghs a’b uti_ o= -Ib. 10 0z. Avoir.
28 Ait0:i8vE, CHCAl it (LT o B g e
~ 3200 ditto is 400 ditto, or 1 garfe 8400 —

1 Madrafs rupee weighs 7‘dwts I1gr, Troy, andxs bet-
‘ter than Enghfh ftandard 14 dwts. 10 gr.in rlb, : it is
&untry-touch o% China touch 983, v o

- L1quip and Dry Msasunné

v 1 meafure is equal to 1} 3 pint Engh(h of 423 cubic inches, -
8 ditto are eqml to 1 mercal of 3384 cubic inches,
490 mercals are equal to 1 garfe of 1,353,600 cubic inches.
1 covid is equal to 18w mchcs.
Lk N.B.

B
e
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N. B. Onc meafurc weighs about 2 1b. 8 oz. Avon-du-
oife.
Eight ditto wengh about 21 Ib. or 22 1b.
3200 ditto is 400 mercals, or 1 garfe, which weighs 8400
Ib. Whlch is 33 tuns, or 100 lg,;ngat b4azar maunds of 82 1b.
2.072: 2 dr each. S

Y BENGAL MEASURES.

One meafure s five feer. =+ é;v -
Eight ditto are, forty feer. : : ' ;
The covid(in cloth meafare) is nme inches.
?& S
(4 N
~ Of Maracca MEAQURES

'A Malacca quoing is 3200 chupas, or 800 cantms, equal
10 5000 Dutch pounds, or 5475 1b. Englith, or Canton pe-
culs, (according to the Dutch calculat;on of 125 Ib. to a pc-
cul), 40 peculs. ko
~ o A laft is 2000 chupas, 500 cantins, 3cop Dutch pounds,
_24 peculs, 3285 1b. Enghfh o i

: . AN]ENGO MEASURE- ’ B
One Anjcngo covid is cngh:cen mchec Engh{h- f’ &
CALLICUTT and’ TELLICHERRY MEASURE ;

One covid is elghteen’mchcs Enghﬂ?‘: and the Calhcutt
guz, made ufc of i in meafuri mg umber,ﬁequal to 28 % inches
Englifh, :

They llkcwxfe, fometlmes at Ca]hcut, mcafure their tim-
ber by the covid and borrebl ;- twelve borrebls is one covid
when the timber is fawed, and 24 borrebls is one covid
when unfawed : the pncc gcﬁé&‘ﬁily is one Calhcutt fanam
per folid covid - .

. :

3 CARWAR MEASURE.
One comd is erghtccn inches Englifh.

: Sufor MEASURES g

Are the larger and leflér & ; -

Ore covid of 36 inches, and ne: covid 247 m&hes.

By®the latter all things are old, . cxgept broad cloth, vgl-

vet and fatin, hxch are fold by th I%’ge covid, or Enghﬂ),
yard. :
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GomBrooN LoNG MEASURE.
93 guz are equal to 100 yards Englith,

“ MocHA MEASURES.

. L
Rice, and other grain, are fold by the kalla and tomand ;
forty kallas is one tomand, and weighs about 165 1b. but the
i governour’s cuftom (of half a kalla per tomand upon all grain
fold) being deduéted, and the ‘intolerable cheat in the mea-
furing, together with the pilferage from the water-fide home,
‘being allowed for, the Bengal maund will not come out
above nineteen kallas ; whereas one bag, or Bengal maund,
ought to hold out more than a tomand; but, for the forgo-
ing reafons, two Bengal maunds feldom come out above
thirty-eight kallas, and farély,that‘. - :
- Oilis {old by the kudda, noosfia, and yakia.
. Sixteen vakias is one noosfia. ;
- Four noosfias, or meafures, one cuddy poife, about 18 1b.
Of late years sthe price has been from three to five noof-
fias per Mocha déllar ; and, computing the dupper of two
Bengal fattory maunds to hold out about 67 or 68 meafures
each, at which rate, the noosfia, or meafure, weighs about
23: : : : g
' ®Cotton is fold by the hearf, and nine hearfs is 114 Mocha
dollars < it generally fells from 3e to 40 hearfs per bahar.

4 LoNc MEAsURE.
"The guz is twenty-five inches Englifh.,
The covid is nincteen inches Englith.
: CHiNA.
CanTOoN MEASURE.
Ten punts are one covid . in piece-goods, equal to 145
sinches.”——Thus far from Pofilethwayt’s dictionary.

.
6. Time is a made of duration, marked and afcertained
by certain unerring periods and meafures, whercof the appa-
rent motion and revolution of the fun feems to be the prin-
cipal.  Hence the interval of time elapfed between the centre
of the fun’s appearance on the meridian, and its refiirn afier’
one revolution to the fame ‘meridian again, hath been con-
cluded on by all nations to'be one day. . Again, from the
inftant that the fun isin the vernal equinox, or firft degree
. T G A 7
X ;
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of Aries, till it revolve round the ecliptic to the fame point
agam, hath been found, from r¢peated obfervations, to con-
- tain 365 days and near 3, and the time of this revolution is
called atropical year ; which, as'it did not amount to an ex-
‘aét number of entire days, but tie fration in 4 years would
come little fhort of a day; “therefore every fourth year, cal-
led bgﬁwt;le, or leap-year, was made to confift of 366 days,
and the common years of 365 days. =
Thc year, bemg thus cftablehed, was dmded as follows

Secbnds :
bo=%o " 1 mmut; ot s
boo="_ Go=_ 1 Hour.

8640’{); "'/1440—- 24 = day:.h ‘min. fec.
31556937=525949=8765= 365 +  5+48+57=1 trop. year.
-~ In almanacks, the year is dmdcd into 12 calendar months,
the names of which, and days they refpe&;vdy contam, ater

lmmedlatcly fubpmed : & S

. Months." - Days:. Months Days. Months : Days :

]aﬂuary, M e May, i Scptembcx‘, 397

February, 28 e, g 30 O&ober,” = 371
In leap ye’u‘ 29 July,i 231 “Novembep,. 38¢

March $315, Auguﬁ = 31 (.,Decpmber, 31
Aprll 6. 30 58 ‘

For fome particular buﬁne(’s, fuch a payment of wages
in the royal navy, they ufe the following tablel

7 days = 1 wcc&, 4 wchs.-— I momh, apd 13 momhs =
7 year, A ;

Joik
$ St ‘
| Ciablyl Sl o ah
ADDITION OF APPLICALE NUMEERS :
HEN the numbers‘to.'be aode’c’lfﬁ ar“ _of one

denomination, they muft-be placed: and add-
ed as before : byt when the denominarions: are diffe-
Yotk el B G fa v b
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rent, like, or :%Qmogenial‘dcnominations, muft ftand
in one column, fo that there muft be as many co-
lums as there are denominatipns given, decreafing
from the left hand to the right, as in the fubfe-
quent examplés. Then, beginning with the loweft
denomination, find its fom as in whole numbers, out
of wiiich carry to be added with the pext column,
the units belonging thereto, and ot what remains
in its proper -place ;:,proceed:‘t_[jg ugh vj!;éf*wh'c?l'c in
this manner, till you come to the jntcgé?’s';;:%; ‘hl%hﬁﬂ}
place, which are added as before.

EXAMBLES w MONEY,

L. et I amindebted as follows ; to how

456" 15 Li6: much will it amount ?

i 6478 i l‘) #7; s ‘ L . L' : S. d’
874585 17" Jl-ZE’a . To A, 74568 19 .« 11g
6783a}”"i4 105 Lo B.. . 54780« 18 10
%08 ret 11z " ToC.. 4900 17 iqpx

SR8 10" " 1ok £ ToD, "+ 548 18 7 63

104 el To ECk 1489 14000 7%
R e 1 ‘d“ i# '1‘0 F. 584 jlls 9{
4ﬁ‘§§ S EE To G."" "6gq a1 =~ 8z

Bt ol e R e

HRGE e, P R R B g PR S

77919 .19t Upwards. -

~

77919-' 195 Ty H:D\owg‘nwardi !

oA LU A T T O N e
7 In the place of farthings exprefled by the fractions on the
right hand, “in which £ is reckoned 2, 1 find 24, ‘which is
juft 6d.; as there is nothing over ta be noted, 1 carry. the
6d..to the column of peace, in which, including the 6 d.

I find 97.pence, or 8s 1d.“wherzfore the penny fal!s to be
noted down ia the column of Ppence, and the 8 5. cdrried to
be ad&fég]jn- with its proper column'; in the anits place of the
column of fhillings, the 8 s:included, 1 find 495 wherefore,
as.in integers, I note 9, and carry 4 to be added with the
10’s place, in which I find 13 tens = 6 twenties, and 1 ten,

which is noted before the 0, 2nd both together make 195.;
TR s taf the
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. the L. 6 is carried to be added in with the units place of the

'pounds, whlch are added as. mtcgers
) : ‘ B

OBSERVATION

1 If the rcafon of additmn of i mtegem hath been properfv
attended to, the reafon of the laft operation will be pretty
evxdeg,t.‘ “For fince 12 pence is equal to 1 fhilling, itis plain
‘that 97 peoce. j’s equal to 8 ﬂnllmgs, and 1 penny & where-'

] forc, as'it would be not only inconvenicnt, but really abfurd,
to write thil n the place of pence, no more: falls to be
noted in tl ce of pence, but the penny which is over the
thillings, bemg truly. a part of the next column, &c. '« -

2. From the addition’ of the laft example, it will appear
very ncceffary that the: foregomg tables be cqmmmed to me-
mory, 6therwife'it will be- uppoﬂible to add atall,

3. It will be found YEry conyenient, in addmg thofe deno-
‘minations, in’ who{é‘mpus place‘you cannot ftop by ten, as
you did in the place of fhillings of the laft ﬁxample, to make
a table of the nature of thofe fubjoined, wfilch is effected
by mulnplymg the number n queftion by 2, 35 4 s
and commit thefe feveral produéts to iemory, efpecxally in
duch cafes as more frcqucntly occur in practice. |

4. Though the method of pcrformmg addmgn is pcrhaps
as eafily difcovered as any other rule in arithmetic ; yet, to
add with accuracy, and at thefame time with dlfpatch TET
“quires a confiderable pradtice : I would therefore advife the
young arithmetician, to take frequent exercifes by himfelf of
this kind, beginning at firft-but with afew llnes, and increal:
ing that fumber as he becomes more. expert " He thould at
firft add flowly figure. by figure, and fepeat the fame’ columa
agam and -again, till he can take in 2, 3, or 4 figures at
once: ‘and by thus acc*uﬂommg himfelt to addition; he will
be able to perform in a few minutes, with abfolute certainty;
' what would otherwife t'xke him up for hours,

TABLI: of grains '1r0y : I'ABL" of pounds A"%mrdupox’c

szm dwe. s LN Pazma{: guaners ©
=~ | LA Lt 28 L :
48 = o b 'ﬁ‘.&: % 2
T2 3 , 84 5=1073 .
* 96, = 4 L T =
Yo OP * FR 40N = '35

B e % Gmms
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Grains "F roy. continued.

w  Grains, dwt.

A
168
FONR 1 92
Nl o 16
2404
264
288

— - :
N R0V N O,

TR u

‘ﬁorﬁ'?"A RITHMETIC .

Poundg Avou'dupoafc continued -

Pounds.

The ufp of thefc tables is obv1otrs
1 fhall now give fome examples of welghts

168
.. 196

224
Mo
280
308‘,
336
304

~ll ll 118 G O

Part I.

guarnr:

7

9

13

8

o
Y 1
20

oy

and mca{'urcs
Thofe in which there may appear no difficulty, fhall be lefe

for the learncrs praftlcc ; fuch as 1cqu|re xllu&ramon fhall

Dutch ch ght.

‘be added.
Troy VVexght.

£

grd- !

S L :

Pounds. exz. dwts, gr. Stones. b, 0z, dr.
472 IS0 22 475515 14713, 34
THE3A R0 S1g4 21 568 14 13 1% 23
A e Ll B49-. 13" 12'%11, 32
B L e en LR RO A ] T IR € R S S
240 1T 1o 128t 8769 > 147 15920
RYG o S e (T 678 10 11 12 28
LOI8 B 15 17 S8 AaT-Sdy 125 0y
V94T RO k] LG 485 14 I3 15 24
204 %8 80 5s01] AT R R ¢ e R T
gl Sy O B He 62 48 L6 o
WSS g 1o 1Y §Hg g G i oy
L 9 3 T 6 B U
e : Apothecarresswge'lxght Ak
g Pow;df 34 o
Y / 1 G
166 .10 ZL 1 xg
ST S wbnio gy
: 8 9 7 o 5
’ Oe L I 41 e 18
% tloohigNio
WS LGt T .
Te T s
TQETRR G Teih
bl 0 p Y o
W T T
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ILLUSTRATION.

In the example of Dutch weight, I find in the column of
grains, wheieof 36 =1 drop, the fum of 275 3 wherefore;
difcovering at once from my memory, or a2 mental divifion,
that 252 grains = 7 :drpps,. the renfaining 23 is noted down,;
and 7 carricd to be added in with the drops in the next co-
lumn, &c. Y Rl g
- Notey One that is not much verfant in addition, had bet-
ter add the denominations, confifting of two places, at twice,
till he can do that very quickly ;-a little practice will enable
him afterwards to add up two places of any denomination’at
once with the greateft eafe. s

Avoirdupoife weight. ©  ~ ~ Wool weight.

Tuns. cwt. qu. ths.. i Laffs. fa. w. t. flo..c. lbs.
PR L i ik i e COR S § 08 G s o WY
4856 18 3 26 43y 1 35T Ve A
54797 14 UG 2P S 6T 10 25 L TN g
3568 X7 ot A i gl e Bl Gl 1 RIS
Tiso4 J16 1 23 gy 2 T 5Tt i 3
EY iy i TR 92500 010N 0.6 AW

ok e S abstidie saib o g
Cloth meafure. ' Englith {quare meafure.

- Xds. qrs.nls. parts. Acres. r. p. yds. feet.  inch.
45 3 3 15 3733 .37 Jata.; 0 %ans
30. 28R G 1D 485 2 38 22z 7 116
67 1 2 13 574 2019 29 8 j14
8 Fabg s 648 1 18 8¢ & 25
9 2 2 I1 . . 740 2 I7 192 4 130
e i2n 2l 12 ST& . BT Ikt g Py
8 W 110 670y a8V 2eil ciine
9:.2%05ix0 (ernG ) 30 g g S0 s iymis

44583 1 24 1o .5 103
Note, In the above exghple of {quare meafure, I find the,
fum of fquare yards, including what 'k carried, towbe 191%,
I then confider thar 6X30=180+5=181%, and#he remainder

cafily occurs to be 10. SR NG TaW el
. . £ s Scotch
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' Scotch fquare meafure. Long mcafure

Acre. rood. ﬁle el 7 Mz/e.r fur yds. feet. inch:

Ri42% 1 10 3467 5 219 2. I0
$7::43 39 L 4567 7 184 1 11
43492 42124 5678 0 "0 ¥ 2548
843187 27 #8967 4 9 o 9
65 2' 24 17 56780 37 84 2 11
38132 24608 2w 147 1 .10
#5265 165 k89 w3579 1 210 2 6

20)871'0_-4. 80-’ o35

In the example of long meafure, the perches are negleci-
ed: and as there is no other intermediate denommanon be-
twixt yards and furlongs; Itarry at 220 i ;

Wine-meafure: =+ - Ale and bper ameafure.

T' un_hid, gall. qu. puzt: Hpd. bar. kil. fir. gal.
416 3 61 2 176 1 A X 8%
+678 2 61 .3 © N 374 AT 7%
569 1 48 e 8427555016
456 o 29 3 1 374 .13 1 o 53
589 36‘,2;0 : (R €oyacie, Lof (o Foogil = 3
987 2 54 1% 037+ Bita . 6%
072 3 46 Jiet r'a

SR

4591  1‘ 2441 'Y __L A B
Seotch dry meafiire. ~ Englifli dry meafuire.

G Br syl 5 S
B 1573 1k 5. S
43 1473 3 3 e e L ST L Lk
B0 .0 ) §67 78 ey
ke e 2 sl 2 i
Gednov g4 475503

CHA P



Chap VIIL, SUBTRACTION o apphcate Numbers i |

| C HA P VIII ikl _
S U B T R A &1 I 0] N of, apphcate Numbers. i
g R U L o @ e

LACE the 5 lmbers;' or denommatlons, homogc-

neal under homogeneaf} and  borrow .according

to the dxvxﬁon of the intgger, as llluﬁratcd in fomc o?

;he followmg ex'amples. i

T Troy wexght. Apochecanes wmght-

; o A Ml 3 b5, oz, dwtigr.g dbs. % 5D gr.

From g4 13 111r %87 g3 2:,'83 7 T

Take 35 15 8% .3.,« Lo Ls i1y T 42 5 7.2 18
4

‘ B S
Bells "18°718 itg

e A

T 15/

L

43 98 18 4 4t
ILLUSTRATION :

In the example of money, I cannot take ¥ from e find
therefore I take it from an unit of the next hxgher denomi-
nation, andto th;: remainder add the given % ; thus 4 far-
things —2+41=3%. I replace the unit I had thus borrowed, by
adding it to 8 d whence 1 had taken it. And indeed, it
would have anfwered the end to have taken the difference be-
twixt 8% and 11 ;d. at once, if it could upon. all occafions
have been recommended to practice, asit wouid have brought
out the {ame remainder.. &

Subtradtion is {o-eafy an operation,: ‘and the memory is o
little burthened with it, that a farther illuftration would be
peedlefs, and thcrcforcl fhall only fubjoin a few examplcs for,
praé’uce

Dry meafure. ; Loﬂg meafure. ~  Cloth meafure.
Laft. wey. qu. b p- M. f. p..y. feet. Yds. grs. nails.
By Slp 2 c4lan. 47 K aaiat e ol 10
43 5306 83 13 VOISY Mo T4 30k

=

4 .' o S & Avoirdupoifé'.



%oy 155 "0F TARVTHMETIC . 9  Pintl,
Avoirdﬁpbife weight,  Wine meafure. Ale meafure,
q Tun. cwt. qrs. lbs:  Tuns.p.hhds.gal.  Bar. f. gal. ¢. p.

S5 R T TR 0085 L agRRl. 5152 O
?63 14 3 19 -68' T, L 5O 294RF £ 1 3. 1

*’finﬁe. :
S ovd ek m. ¥
B7416 399 14 5040
© 897 270319 50 52

A X A %

- Queflions for. pralice in addition and fubtraltion.
1. A merchant, in balancing his books, finds he hath in
- xeady moneyy L. 456,17 s ;in goods, L. 1749 : 19 : 6 ; his

ftock in a company-trade was L. 199 : 19 : 6% ; duehim in

open accounts, L 2977 : 19: 73 ; in bills, L. 647, 16 s ; in

fhips and hopfes, L 1976 : 14 : 7% 5 and in confignments,

L.479:19': 7. He owesto A, L. 1456 : 18 : 7%; w0 B,
A99:19:11:10.C, Li497 :17: 103 and to the bank,
¢ L. 490. “What is his nett frock ? . v P

: L5 s, g T .
_Cafbh, -~ 456 17 o Heowedto A, 1458 18 7+
Goods, -~ 1749 19° 6 To B, 99 19 1t
Company,” 199" 19 6% ToC, 497 17 10

- Accounts, 2077 19473. To the Bank, :
NBills, 647 16 ""Zz ‘ St e 8

. 7 ;
- Ships, &c. 1976 14 7% Sum of his debt ey
“#Confign. 279 19 ; 2 ; 254% » ‘4;

,.Grofsﬁbck;8489 W tinh
i Sumofdebt2544.4:~;=‘1’6‘ 4

Nett ftock, 5944 9 6: Aqf\}t'cr.

2. A merchant hath a bill to pag of L. 5oo, for which he

had prepared in cath, L. 197, 19's he hath a hill on Iidin-.
s o 3. aaF s Rburghs
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Chap IIE' MurTipLicaTIioN of applicate Numbers, ,3
bur gh for L 1204 for how much muft hc"draw on the bank
to retire the bill of L 500 ? ;
Anfwer, L1832, 18,4 -

A farmer paid of yearly rgnt for his poﬁ%ﬁion /i 156
175 8 d.; at the expiration of three years, when he was cal-!
led to fettle accounts with the landlord, he eould produce r re-
ceipts only for I 376 : 19 7% How. much muft he pay to’
even the account? "

" Anfiver, L 07 Yy :

4. Bought 8 hogtheads of raifins, each weighing ggﬁ
‘scwt 1 _quartér, and 11 pounds ; upon each hogthead
whereof T am allowed a deduction of 3 quarters and 21 lbs.%
What will be the nctt weight 2 | o :

U A nfwer 3n cgél quarter, 4 pounds. /

" 5. A'merchant fent his’ rksto a falr, “where he bought'
linen 6 the amount of L AL I 5 ftockings to the a-
mount of L 184 : 16 : he recovered of accounts due:
merchant to the amount of L 64, 105s; and. got' payment
of a bill for I 129, 19 s; he paid fomc few@"’ demands, *&-
mounting in allto' L 19 : 19 : 113 hisaccount of petty char-
ges came to L1 : 14 : 675 and he gave back go bis mafter
L 25 :11:10. How much moncy had he got from the mer-
chant before he fet out? e

v Anfwer, L135 i i ﬁ

6. A cafile was built in the year 14?’9 how old is it in- the
year 17692 1
» 7 Received from Jamaica 103 tﬁns, 13 cwt. of logwood,
by the happy Janet; of which I1{old to A, 15 tuns, io cwt.
3 qrs 171b. 5 to B, the double of what I'fold to A; and to
C, as much as I had fold to*A and B togéther. © How much
‘havc I on hand? SR e AL

. _.CHEXP.IX.

MUL~TIPLICATION of :APPLIC ATE .NUMBE.RS. g

<

” : R U L E 3
o . %
& 3 R : 3
'HenN thefc numbers are ofdlﬁf"ejent denomi-,
nations, begmnmor the multiplication at the -

Non LR s 5, ‘K e e o right

.
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ek ‘o ARiTEMETIE % Part I.
- right hand, carry, as in addition, one from each de-

nomination to another, for as many as make am unit

of the next fuperiour order, and place the remainder

ﬁ nder its proper denontination. A few examples will
der this exgremely plam

vefl. 1. What coft 8 xeces of broad cloth, at L, 17:8
; P 5:-17:
pﬂ’ P!CCC

L o
: 17
5 /5
‘ T ;ff’ . 4Anfwcr. .
g - 4 * , . )
2. What coft 72 bags of cotton atL bt 14 8 perbag?
L. =7 14 &=~
b 8
¥ S A
L.6: 17 4
- - 9
. L. 556 16 o Anfwer.

.13 Whats:oﬁ 34 pieces of luteftrings, at L 9:18:8 ptr

pxece
E. "o #38 8X2
8

317 17 4 price of 32 pieces.
19 17 4 price of 2 pieces.

S )]

337 14 8 price of 34 pieces. Anf.



Chap. 1X. MurTIPLICATION of applicate Numbers. 75
4. What coft 76 cwt. 05 {hxp ‘bifcuit, at: 13 5. 6d. per cwt :
» !3 6‘><4
“ 12 : ‘ %
L. 8 2 o vpriccofi2 g ﬂ»’&" :
6 3

48 .12 o price of 6X12=72

2 14 o price of 4% 1'—4 i

516 o price of ‘ 76 Anfwer.

© 5. Sold 174 ingots of filver, each mgot@welghmg 15 1b.
11 oz. 19 dwt. 21 gr. ;‘what is thc»welght of the whole >
Ib. . %2 d'wt gr. \
1500 295 2T
' TORV %

150 11 18 18 weight of 10. W

v 10

1599 1t .7 ‘12 ditto of 1oX10=Woo .
I1FQY T1 ‘1% 6 ditto of FXTO= 70 o
63 ‘11,19 12 ditto of 4% 1= 4

2783 10 18 6 dm’oof ,4Anfwer

“6. Bought 574 pounds of tobacco, at7 d. per poumi;“‘
what coft the whole ? .
Lo o 73 T 8 LORSE
1023 Rt

e

.6 6 % value of 1o pounds..~

10
I 7r-.;,,c.ht_rtoyof I0XIC=100"

—————

16 2. .11 duro : SXIoo—goo

o 2 /5 2% dito of g%10=. 70

: Bhig 2 e dmo of 4x‘4¢1,,. 4
Fatecls sl e

L. 18 10° 8% ditto of

"«a QWKZ e

i
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.. Thefe examples are fufficient for exhibiting all the necefla-
"ry varieties in muluphcanon ‘of mixed numbers; the more
ci;pecmlly as the learner will find, in the rules of practice, me-
‘thods that are in.general much more cxpeditious, and lcfs
‘burthenfome to the memdry, for folving all queftions of this
"®ind ; though in fome cafes, where a fingle multiplication,
per pcrl}Lap: two, arc only neceflary, this may be ufed with

grcat pxoprxety

& CHAP X.
» % %

D Iv Ié ION of APPLICATE va:msns.

W LR O LB *

dwldmg dlfferent denominations, the remain-
I der of the integral part muft be brought to the
fqlaahty of the nt:xt inferiour dcnommanon ; and, if
any of"that denomination was given, it muft be. ad-
ded to the produ&: then find how oft the divifor is
: vcontainecﬁ erem, -and the quotient will be of that de-
. nommauo;} if any thing ftill remain, proceed in the
; famc way, ‘as 1Ilu‘trated in thc followmg exampless

: Quf/? 1;_ L. 34, 16s is to be dmded Smang. 5 meofe.
z_.:/qi:ahy 'What wxll fall to each ? © - - &

.4-5

» IXI2—12 .
F o FO s,




freight and” other char

Chap. X. Diviston of applicate: Numbers. ; Ty s
Note, After a lictle praétice, the laft qu_eﬁipn, or any o-
ther where the divifor is fmall, "may be expeditioufly done by
a mental multiplication and fubtraction. - When the divifor
is great, the memory may be hclp_cd in fhe more burthenfon'xc_ :
part of the work, by ufing a pieee of wafte paper, or fg
better by abbreviating the terms when poffible. =~ ol

The laft example refumed. * 5)34 : 16 = o

, O 195> 2;

Note, When L. 24 is divided, the remaining L,"’4, 163,
will readily occur to be =9§ s. 3 which, being partially di=
vided, quotes 19's. with 1 remaining =12 di of which 2=
2% ‘ 5o ’

. &

2. Bought 48 pieces of cloth for L. 2565 18 s. what did it
coft per piece? % K

: 4
2 : ~ 8)256 ,18. o :
' LEG) A2 2 b : 4
5 7 o3 Anfwer. /

3. Bought :-;'2,7‘5*pieces of Irith Iir;en, for L. ;8‘, f;c_ 1‘5; i3
gescameto Lig : 17 ¢ 11, Whae

-

did it coft per piece?

L. 701 15 3

g I ) PR : f B
5)706 13 2, 5o dE
e e o R e R
SMA4LT 6, Jigd i S B
s 2=, > ”? 7:#-,;}
WS
3)5 133 o7
Noté, It will be fufficiently exad to. !ak_c.'thlé quotient of
‘ *}h;’.{’raﬂions that is neareft the truth ; and, if you are above
the juft quotient at ope.time, be below it at anogher tirr
_in the laft _gxauiplc.j‘-’ N e TR
e ? :
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. 4. If 60 gallons of water fall into a ciftern that will con-
tain 200 gallons, in ¢he fpace of an hour, and by a pipe in
the fame ciftern there run oui 45 gallons in the fame time;
how long will it take to be full in this cafe ?

* 60—45=15)200

Hours 13,5 20 minutes. Anfwer,

v5. Thereis a legacy of L. 4753, 19s. to be divided a-
mong A, B, C, D, and E, in fuch a manner, thart for eve-
ry fthilling E takes up, D fhall have two, C 3, B 4, and A
53 whar will tall to each? e
1+2t3+4+5=15)4753 19 ©

316 18 7. E’sfhare.

633 17 2% D’s fhare =2'E’s fhare.

950 15 ¢ C’ fthare =D+E.
1267 14 4% b’ fhare =C+E.
1584 13 o A’ fhare =B+E.

; 4753 19 e Proof,

6. A gentleman, on his death-bed, leaving his wife pregs
pant, and ap cftate 6f L, 6660 : 13 : 4, ordered by his tcita-
ment, that, if his wife bore a fon, 2 ot the fortunc thould
go to that fon, and the other § to the widow : bur, if the
bore a daughter, the widow fhould enjoy %. ani the daugh-
ter the remainder : fhe had a fon and a daughter at the fame
time : In this cale, how will the fortune be divided ?

By the teftament the fon was fecured in double the widow’s
fhare, and the widow in double the daunghter’s; therefore,
the daughter’s thare muft be to the. widow’s as 1 to 2, and
the widow’s to the fon’s as 2 to 4. '

Upon thefe principles it will be diyided thus :

- 1+2H4=7)6660 13 4

e e e .

952 7 74 the daughter’s fhare.
54 5

1904 15 2% the widow’s fhare.
2

P———

3809. 10 % the fon’s thare, - -
6666 13 4 asbeforc, e

e




Chab. X. Division of applicate Numbers, 79

. A privateer takesa prize. value L. 20,000 : the crew
confifted of the captain, the lieutenant, the mafter, mafter’s
mate, furgeon, furgeon’s mate. purfer, 4 midfhipmen, and
100 men : by the thip's regulations, “the private men fhared
equally, a midfhipman had as much again asa private mag
each mate the double of a2 midfhipman’s fhare, the furgco®
and purfer drew each the doublé of a mate’s thare, the lieu-:
tenant and mafter had each as much as the furgeon and pur-
{er, and the captain as much as both lieutenant and mafter :

According to thefe regulations, how will the prize be divid-
ed?

100+8+8+16+32+32=196)20.000

L, 10204 1 3=I00 X- - 102 © 9% to each p. man,
5 2

816 6. 6= 4 X-- 204 1 73 to each midfhip.”
' 2

@

816 6 6= 2 X-- 408 3 3 toeach mate.
2
o TR

1632 13 ;-,ozraz X - - 816 6 6 to ﬁc 'furg%o‘n
2 ' 2 and purfer each.

=
——

.3265' 6 o= 2 X-- 163213 0 to the licutenant
2 and'maficr each.

3265 6 0= 1%-- 3265 6 o to the captain.
© o ¢ loft with the remainder, e

R )

20000 @ o as before.

%



Be | OF ARITHMETIC Part I

ThC‘APPLICATIO\T of MuLrriprLicaTION and Divi-
SION to fquare andfolid meafures.

'deﬁ 1. Whit is theffquare contents of a room, 18 feet

nches by 14 feet 6 inches? .
> 2)18 8. ="
7
130 '8
! 2

261 4 =18, 8% "nf
9 4=18 8+ 2

270 8 Anfwer.

2. What is the fquare contents of a room; 12 feet 7 inches
long and 11 feet 5 inches broad 2

3z 7
& G
& eEig8 =T 12N
4) 4 2f = 12 7 + 3 for 4 inches:
i I odr= 4 2}+ 4for 1 inch,

143 %7+ Anfwer.

3. What is the folid content of a box, ¢ feet 6 inches
thick, 4 fect 4 inchcs broad, and 7 fcct 3 inches long.

73
L4 4
; 29 0 =73 >< 4 : o
2 igigia g for4mchcs.
31 5 {quare content. 2
Al = 3X5%K :
15 8i= 31 5 =+ 2 for 6 ioches, s

172 0% folid content. : ¢
1 o _ 4. There

i o LN ¥ I(‘.

s et 3 s



Chap.XI.  REDUCTLON. % st

4. There is a box 6 feet 6 inches long, % feet o ches
broad, at one end, and 3 feet 7 ‘inches at thc other, 2
feet 6 inches thick ; what is its folid content 2

e

7 9 one way.'
3 7 the o:hcr way. *
2)1T 4 fum of the breadths.
5 8 mean breadth.
‘6 6
3459
2 10 ,

36 10 {quare content
4 6

Ay

147 4
18 5

165 9 folld content. :
2 A 5 #.

‘CHAPXI REDUCTION

EpucTION converts one dcnommatlon, or fpecxes, into
ano:her without altcung the value. :

o

RULE I.

% ¥
To reduce numbers of a higher denomination to
Jiumbers of the fame kind of an inferior denomination,
multiply by as many of the inferior denomination as

makes one of ‘the greater.

WRULE I

3
Taqreduce numbers of a lower denomination to num-.
bers equivalent of a higher denomination, divide by

as many of the mfenor as makes one of the greater.
< ®L ; X A M-
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100 Or ARITHMETIC, Part II,

. 0bf. 1. Mixed numbers may be divided by mixed num-
bers, with as ‘much brevity, and perhaps more intelligibly,
efpecially in applicate cafes, by the following rule. !
“‘Reduce the divifor to an improper fracion, whofe nume-
rator will be a‘new divifdr, thie quotient arifing therefrom
multiplied into the old numerator, ‘will give the fradional
part of the 'quotient ; and, being mulriplied into the deno-
minator, will give the quotient due to unity.

" An example will illuftrate this. ;

Suppofe L. 478 : 19: 6 were to be divided among 3 men,
who were to' have equal fhares, and a boy who was to get
only 1 of what any one of the men got; what would fall to
each ? g Rl : - ; v

oo Finlk, 3X3+!=?>4§8 19 6

47 17 113 to the boy, for the
: 3 old numerator was 1.

143 13 103 to each man for the
143 13 10§ depominatoris 3. *
PR o |

: 478 19 6 as before,

Obf 2. The reafon of divifion of fradions in general will
be pretty obvious, if we confider, that. were the divifor and
dividend reduced to one common denominator, the dividend
would contain the divifor as oft as its numerafor did rhit
of the divifor ; for, having one denominator, ‘they are in
the fame ftate with refpeét to one another, as whole num-
bers. Now, though 0 mention is made in the rule of a
common denominator, yet the "opcration"isggmdnitbﬁly_ the
fame, as that by which fra®ions are reduced to a' common-
denominator.  Hence we have this gencrél’é‘afcquencm that
if any two numbers be divided the one by rthe other, the»
quotient of the one by the other is the regiprocal of the quo-

~ tient of that one by the other —The method in obferva-

- tion 1. for dividing by mixed numbers in applicate cafes, is
fo plain, that it needs 1o demonftration, " For fince all the
parts are equal to the whole, the divifor, T mezn the nume-
rator by which we divided, exprefleth alt the parts contained
~In it when a mixed number, of which the quotienit repeefents
Ho many as the dividend containeth, confidered’ as a'mixed
number ; the guotient therefore, when multiplied by the nu-

o = s : " merator

¥
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merator of the fragtional part of the divifor, in its firft ftate,
muft undoubtedly give the quotient due to that fraction ; and
when multiplied by the denominator, muft give the quotient
duc to unity ; the fum of all the units, and ‘the fractional
part bemg for proof always equal t8 the dividend.

Application of vulgar [frattions to queftions.

1. A merchant had bonds for L. 774: 13 : 4%, bills a-
mounting to L. 299: 19 : 7%, goods valued at L. 785 : 15: 5%,
and open accounis for L. 570: 19 : 0g; his debts amounted
to L, 999: 19: 97, how much was he worth ?

Firft, L. 174 13 4= & gLl
B aoh 107 GRE RE NI ,,,
785 15 §3=45 . aoHiSIiEIE.
§70E19 03 2% 'lherefore I carry 2,
: L= and note 43 for the
From 47 233072 '8 vo %Fts fra&lou

‘Take 999 19 9 ¢

Nettﬁock, 1331 8 3 s

.To one verfant in additions of this kind, the fummation of
fuch fradtions as can be brought to one afﬁgned genommato‘r,
is ageafy as any other. .

- 2. What will 17; yards of cloths come to at 15s. 8d
per yard. :

Ficft, = o ‘
andlrls . 8'7(;’ ,33’ Then, zxan:'f"ﬂ_L 13 I:

2 Bought 173 yards of cloth for L 1 3 N7 what did
it coft per yard? & &
' Firft, 17%—"3‘¥ 5 0
and L 184 11314

B_\_;t, ‘r s’ %%%%’1_155 8d

3 ff)hd content of a bale 5 feet 6 anhcs
!Qng‘, -,.,4' feqt 5 m} lies broad and 3 feet 3 inches thxck

‘ ¢, G Aag e
5 6—44 leaft terms. CTIX53XI3 o t1o-
R e Tl} 2X12X 4= 5324 1O
3 3= leaft %erms g
B /‘_»_,1‘:',' i ,,. * V:"{b‘

. 5. What
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i 5. What is the tunnage of a bale 77 feet 107 inches fo-
1id, at 40 per tun ? '
&V77 10V5 (Fe=rie.
6. Divide L. 578, 19s. among A, B, L, and D; let A,
- B, and C nave equal fhares, and each  more than D,
yshar s B L

3%='x‘>578 1959

285701 u-}-.

3
. : ‘115 15 o} toD,
Y842 BE (O AR
154 4 8%t B
154 - o7 8% 10 C.

578 19 " o Proof,

§85588888895084888984980088598444
II. Or DECIMAL FRACTIONS.

INTRODUCGTIONzw
N decimal frations, 2n_unit is fuppofed to be divided
into 10 equal parts, each of thefe into 10 other equal
parts; and each of thefe into 10 other equal parts, if n¢-
ceflary, and {0 on ad infinitum, « = A
A decimal fradion is diftinguifhed from ‘an integer by a
comma or pofat prefixed to it, whofe denominator, thot
feldom or never exprefied, is eafily known by the diftance
the firft figure to the right hand, from the feparating poiot,
counted as 1, at the fame diftance in the numeration-table,
from the unit’s place. Hence .5 is exprefled 45, 75 25
755 05 35 35, 005 45 viow, @i Hence. it will be ob-
fVious, that, in a ferics of decimal parts, the decreafe will be
in proportionas the increale in a feries of whole nu@bers;,
v e » 2 Lot A0

e
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and that, in confequence, ciphers immediately after the point

diminith the value of the figures fucceeding them, in the

fame proportion, as the figures confidered as integers wauld

be increafed by the fame number of ciphers annexed. ‘
. .

CHA B L
REPUCTION or DECIMALS.

Prob. 1. To reduce a vulgar fra&ion to a decimal.

Divide the numerator by the denominator ; and as ciphers
muft be annexed to the numerator before the divifon, the
quotient muft confift of as many places as the numerator had
ciphers anncxed to it, which will be the decimal required.

EFXg A M Pok E:S.
(1.) (2.)

Reduce £ to a decimal. 5) 4°. Red. § to a decimal. 8) .%op2,
- ’[. > 3
Reduce 5% to a decimal. 20) .87,
4. ;
Reduce 4% to a decimal. . 80 ) .222..

Note, It will often happen, that, in the divifion, there
will continually be a remainder, and the quotient repear the
fame figure, or figures, ad infinitum ; in which cafe, it will be
noneceflary to carry on the divifion farther, when you have
once got the repetend, which may be fingle, repeating always
the fame figure ; or compound, always repeating or circula-
ting the fame figures. A fingle repetend may be marked or
diftinguifhed with a point above it, and compounds with a
point above the firft and laft figures of the circulation.

-EXAMPLES of SINGLE REPETENDS.

“Reduce 1 to a decimal. A a8 T N
ey .'3333 ad i;yz':’aimm.
, T (2.) Ry
- Reduce § to adecimal, f’.)_._s:_, et
L ‘ 833333 adinfinitum,

3

,7(3‘1‘.}%
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o (%)
ENE e o % ¥2) 70
- Reduce +% to a decimal, —
. 583333, &e.
(4.5

Reduce £; to a decimal:
.13888, &c.
1

EXAMPLES or COMPOUND REPETENDS,

# (1) i
3 11) ‘20
Reduce +r to a decimal. ~
: ; .18'18{8 ad infinitiin,
(2)

27) 5o
Reduce 5, t0 a decimal. ——— ;
.;§5i85, aci s

OBSERV ATION:

The reafon of this redution is manifeft : for, to add ci-
phers to the numerator, is in cffect the very fame thing as to
multiply by 10, 100, 1000, &¢.; confcquently the quotient
will be ‘o many 10’s, 100’s, 1000, &¢c. asthe places con-
tained in it reprefent ; the numerator and denominator be-
ing increafed in the fame proportion: hence, if the quotient
is tound without a remainder, it will be cqual to the vulgar
fraction, from which it was taken; and if it tcrminated in any
repeating figire or figures, it will be thort of the frattion from
which it was taken, by a fra&tion of which the remainder
is the pumerator, and the divilor the denominator, in the
laft place of the qotient; that is, the remainder 1, in the
firft example of fingle repetends, =% of 5%y, and the re-
mainder 2, in the feccond example, =% of 4555555, 1f there-
fore, in any decimal reduction, thedivifion is c.rried on t0 4
or 5 places, the remainder will be too minute to canfe any
fenfible errour in calculations of bufinefs ; though, at the fame
time, for the fatisfaction of the curious, pardicular rules are

‘given here for the management of circulating decimals.

- Prob. 2: To reduce apny of the known parts of an integer

to a decimal, s o
‘ a4 This
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This can be done by ‘reducing the given parts ‘to their
equivalent vulgar fration, and thénce toa’ -decimal, as above;
but much more cxpcdmouﬂy by the followmg

RULE :

Annex ciphers to the olvcn numbcr of the loweft
denomination, and | dawdc it by fuch a number of that,
as is equal to an unit of the next fupenegx to. that
quotient prefix the given number of units “of the next
fuperiour, and divide by as many of that as will make
an unit of the next fuperiour; proceed in the fame
‘manner throughout the whole, and thc laft quotlcn
is the decxmal rcqunred

EXAMPLES

4 .;'.._ : : (I )
;Rcduce 75. 6d. to a decimal.  12)60

‘ e e
Rcducc 45 6,—d to adeclmal 2)10 —
g 873
12)65
2)454*6;:_,
it .227083

 Nite 1. The reafon of this manner of reduction is thc
fame with the foregoing, as it is only dividing by the compo-
nent parts of the denominator f a vulgar fraé‘uon cqmvalent
to the given parts. et E

2. In reducirg to decumals,,f is unncceﬁ'aryro mind any
cxphcxson the rxght of thedivifor, as cxphers muft be annexcd
to the remainders to bring out the quotient, -

3. Whea in any divifion the quotient is rcpcated thc next:
dlﬁibn is carried on, not by ciphers, but by that repetend
as in the fecond example, and that quoucm: will always ter-
nmipate m a repctcnd.
%y e laft rulc, it m.l hkewxf'e bc found that I g
OL. A% v ¥ s
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5 8% d ¥ 73 ; oz, duwt. gra
1o 8,..- 53472 tha: et 18 zo Troy 9951388 that
; in. ety tans,

-' 7, 4.,_. 34g75, and that 19 3 l4 993&4’(’”'
OBSE'RVATION

Aftcr thls manncr are al /decimal tables confiructed, and
they who think fuch table'contribute any thing to dxfpatch
may eafily conftruct'them. But I cannot help thinking thac
any'decimal parts may be found as quickly, as' they can be
plcked out of a table, if not more fo, by one much ver-
faut in figuring ; and with this further advantage, that, by
calculating them upon all occafions, one gains a certain prac-
tice which renders figuring eafy and familiar, at the fame

- time'that he avoids the meannefs of fecmg with the eyes £
others.
Prob. 3. To value dcclmals in the known parts of thc in-
teger.
€afe 1. 1f the’ decxmal was finite, mulnply by as many of
- the nexr inferiour denomination as make -one of the integer,

and point off a number of places from the right.of the pro-

du&, equal to thofe in the given decimal ;- which will be a
‘ new decimal; to be multiplied by as many of .the next infe-
- riour denomination, as made one of the former ; proceed
; thus till the decimal places become ciphers, or no denomina

tion' be lefe for a muldiplier, and the figures to the lcft hand
: OE the pomt glve the value required,

EXAMPLI.‘.S

- (I ) $.. d ! i (2 ) ; iy
Valuc 9751 375:7 5 ‘Valuc'.99375 tun;e;
2 ; 3 s T o [5.
Sana 9937519 3
'7'5°°, Sy 2 - ,-
f B S e e
el i ATG B dan et D el
é.oce gk g ey
3.50000
g _,28,‘.,_4.-
i 14.00600 e A ,)

et Note, Thls is only thc converfe of thc laﬁ problc'n. v
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pound  in farthings, is 46 : confequently, as 1000 is to 40,
fo is any other number of decimal parts to. what muft be ta-
ken off to make them farthings; bur 1000:40: J500: 20, fo
is 250 t0 10, {0 is 25 to 1 ; by which it is plain that one. taken
from 25 1000 parts, make them 24 farthings exaltly. ©
As the rules commonly, given for finding - .507. 776
the value by infpection, g’é;(an anfwer fre- 20 7k#¢ 30
. quently not precifely the fame with the o- z :
ther rule of multiplying by 20, 12, &'c. and 19-140- 15. §20
dividing by 1000, it feems neceflary to . 12 12

- thow that both rules give the fame anfwer = 7 :
. B SR8 6024
precifely as the margin. . j A i
37 et ot S : 2.72%  0.96
Ta the firlt example, there is {feven thoufund parts, from
which I take one, conformto the rule, and there 7

remains 6 farthings, or 1 penny 2 farthings; and# 28
to find the .72 thatis over, Ffay,as 2510 1, fo M)
7 t0.28, which muft be takenfromthe 7, asin the 6.7z
margin. ; : e

~ In the fecond example there is 26 over lhcﬂﬁﬁ?ngs, from:
which take 2, conform to the rule, and therere- 26

- mains 24 farthings, or 6 pence; and to find the  I.o04
o6, I fay; as 25 to one, fo is 26 to 1.04, which

- muft be fubtra&ed from the 26,

: 2496
CHAP.IL ADDITION or DECIMALS.
“Cafe 1. H_Avm(; placed the numbers to be added, whe-

: ther pure decimals or mixed “numbers, fuccel-
fively below one another, in fuch a “manner as the feveral
points may be in one column, tenths under tenths, hundreds
under handreds, &e. ; if the given decimals are finite, add
~them as integers, and mark the feparating point in the fum
directly under the points of the given decimals, or point off
as many for decimals as were in any of the given numbers”
which had moft places. =% 7. s 2

XA NP E e ot
75436 T L gt Alea By .
47:324 TR
s S e :
l6.7547‘ s :",.. 8.;. ;= : D
o A0F R O
F.CO8 EETae C : :

1923 =192.675

. 1330307

5 g
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affirmative is the fame thing as to add a negative; For in the
firft inftance, if I am in poflcilion of 54, and indebted in 34,
thould that debt be torgiven, I am cfreainly 3¢ better than
when it ftood againft-me ; and in like manner, it I am in-
debted in 50, reprefented by —5@, and have only 432 to pay
it, thould thefe 3a be loft or taken from me, I am certainly
3a worle than | was in my former fituation.

- EXAMPLES of compouND QUANTITIES,
From 12x+6a—4b—12¢c  —7e—5f
Take “2x—3a+4b— 5c+6d—7¢
Rem. r1ox+ga—8b— 7c—6d —5f

4 1254-6a+4b—12¢ v—7e—5f

: ’vera member of the fubtrahend is found to be of the
fam denomination with any member of the minuend, change
f every me ber of the fubtrahend, fnd then add
¢—6d was to be fubtra&ed from 3a—40,

-y

MﬁLTIPLICATION of ALGEBRAIC QUANTITIESv "

IN mulnplymg quantmes, it muﬁ be obferved, that llke
figns, whether atfirmative or ncgatlve, produce +, but dif-
fcrent fi3ns produce —.

e i EEAMPLES
o +bx+c—-+bc & —bx—c-—-i-bc;, -—sz+<;—~£¢
: @BSERVATIONS"

£  That 4+ into +c muft producc +bc, is félf-evident : for;.
inftead of the-letters let us take 44 and 43 fora multiplicand
and mulnpher "¢ produétin this cafe muft be 4+4+4= 125
whérefore, ! 3 into +4 muft likewife give +x2.
2. —b 1nto —c= Fbe. For affume the fame figures 3 an
with negative figns, then multiply —4 into 3,0 and —3. fuc
ccﬁivcly, and the modu&s will be an authm,cncal progref-
VOL .[ _’.‘ R ol S ﬁQﬂ






















-

,1_36\.'_ OF ALGEBR@. Part 11T,

/

CHAP. X
\

"RULES o EQUATION.

BY, equation is to be underftood in general one expreflion:
of a number or quantity made equal to another; thus,
4t+6=r10, and 7—3=4; or 9gX6=54; or 12+4=3. And
in the fame manner may thefe quantities a+4=G, or a—b=D,

or ab=P, oxj_‘; =2

There is no queftion can occur in numbers or quantities,
but {ome equation will arife from the very terms of the que-
ftion, if they are intelligibly put: for inftance, fuppofe 2
number was required, whereof § and % being added, the
fum would be 18. Let thisnumber be reprefented by a, then
will za4+32—= 18. Wherefore the cquation here is ja= 18,
and from this equation the number is required. Again, let
the queftion be to find two numbers, the fum whereof is 24,
and difference 12. In this cafe, one equation will be a+te=
24, and another a—e=12; and fo there are two equations
given, and two numbers required. Hence arifes this general

R UL B

When the number of equations given jn any queftion are
juft equal to the number of quantities required, and the one
equation ‘no way inconfiftent with the other, the queftion is
truly limited, and capable of a folution ; ‘but when the num-
ber of equations givea are not fo many as the nambers re-
quired, the queftion is ambiguous, and admits of various
anfwers. If the number of equations given exceed the num-
ber of quantities required, and if any~6’né§8f thefe equations’
is found inconfiftent with the other, the ‘queftion is impof=,

, fible, and can have no ratignal.anﬁcr-. R I s R

. Rules for refolving fimple equations. -~ :

~ 1. To letter a queftion, or to reprefent quantities by, pro-

- per characters. AT o ST B i iy
As this is in a great meafure arbitrary, or matter of choicg,
we nced only obferve, that in general given quantities are
reprefented cither by confonants or abfolute numbers, aﬁf'thf'yé“,
gt B ) e & i sl LS B b
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Prob 3. A gentleman being afked how many horfes he
kept, made gQIWer,‘Fo; want of room in my own ftable, I
muft put ¢ horfes in my neighbour’s ftable; butlam now

“ building a ftable twice as \arge, and then I can accommodate
my own hol;[cs and 5of my neighbour’s: You may find oug
the number of horfes I keep.

Here it is plain that e—s=the number the ftable contains,
and 2a—ro=the number a ftable twice as large will contain,
which being g more than the pumber the gentleman had,
‘the equation will ftand a4-5=22 -10; then, by adding 1010
both fides, a+15=2%, and by fubtraling a, we have 15=¢
the anfwer. : ‘

Prob. 4¢ A man meeting fome beggars, found, that by
giving 4 4. to each, he would be 4d. fhort of ferving them
~all, and by giving 3 d. to each, he fhould have 44. over;
required the number of beggars, and how many pence the
man-had in his pocket. '
- Here two numbers are required, which let be reprefented
by, a= the number of beggars, and e=the number of pence

O et —t

By the queftion it appears, that —~ =4, and . =3, the
two given equations. By the firft 24-4=44, and e=4a—4; but
by the fecond e—4=34, and e=3a4-4 ; therefore, by comparing;
both equations of e, it will bs ga—4=3a+44, and 4a=3a+8,
and ¢=8; and ¢=28. Anfwer.

Prob. 5- Two perfons, 4 and B, were talking of their ages ;.
fays A to: B, 7 years ago- | was juft three times as old as you
were, and 7 years hence T fhall be twice as 0ld as you will be.:
¥ demand their prefent ages. R

Let 2 and ¢ reprefent the prefent ages of #and B, that is,

let a=A4 and ¢=B ; then- their ages 7 years ago ‘were a—7 and
- 2—7, and their ages 7 years hence will be a+7 and £+73
_whence; and fiom the conditions of the problem, may be de-
 rived the two following fundamental equations: 5
| erepGeian and
e eyl el vy (Y R
-+ From the former ofthefe two equations, vz, a;7=~?—2?r
we havea=32-14 ;and from thefecond equation at+7=26414s
we havea=zedy; tnerefore 36—14=2s+7, fince both are ¢-
; q_ual,tg.a;; wllencc?:“, and: ‘26’+‘z.,”9r‘a=4‘§. Py SRS

w
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A's age therefore was 49 years, and B’s 21: For 7 years
before A’s age was 42 and B’s 14, and 42=14X3; but om
the other haad, 7 years after 4’s age would be 56 and5’s 28;
but 56=28X2- i ;

" Preb. 6. A certain company at a_tavern found, that when
they came to pay their reckoning, if there had been 3 more
in company to the fame reckoning, they might have paid ¢
fhilling apiece lefs than they did ; but had there been 2 few-
er in company, they muft have paid 1 fhilling apiece. more
than they did : what did each pay, and how many were there
in company? i e i
Reprefent the number in company by a, and the number
of fhillings every one actually paid by ¢; now, if 4 perfons
were to pay 5 fhillings apiece, the whole reckoning would
be 4X5 = therefore if 2 perfons are to p:y e fhillings apicce,
the whole reckoning will be ae fhillings. This being premi-
fed, fuppofe them now to be 3 more in company, then will
the number of perfons be 44-3; and to/find what every parti-
calar perfon ought to pay in “this cafe, the whole reckoning
ae muft be divided by a+3, and the quotient will be ;_—;%::
every one’s particular reckoning : but, according to the pro-
blem, every one’s particular reckoning in this cafe would
have been one fhilling lefs than it “actually was, 7. ¢. e—5;
therefore 2 —g—1, In like manner, the fecond condition
; a : s . 3
of the problcin gives us this equation, viz. _"‘f:_—_-e+l. The
firft of thefe equations, wviz. 2 —e—1,being reduced, sives

& :
@=3e—3; and the fecond equation,viz. _~“.’=__2=_4:+x, being

AR S : , 4 %
likewife reduced, ‘gives a—ze+2; therefore 3e—3z2e+2 and
€=5; wherefore 2¢42, or a=gX2+42=12. .

i U - 4 . 1 . .
 Hence there were 12 in company, their .reckoning came

o sx12=60 thillings. .

Prob, 7. One lays out 2 fhillings and 6 pence on apples
and pearﬁﬁbuying his apples at 4 and his pears at 5  penny,
and afterwards accommodates his neighbour with half hisap-

 ples and § of his pears for 13 pence, which was the price he
?pug;ht‘tbgm;a,t ;5 1 demand how many he. bought of each
B 1o i CL SR R R s S 2 AR
-~ Put g for the number of apples, and e for the number of
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third contains the fourth, or is contained therein. Thus
4:0::6:18,and 6:4:: 12: 8, becaufe in the firft, 3 is as of - -
ten found in g as6 is found in 18; and in the fecond, 6
contains 4 as often as 12 contains 8. From this idea of pro-
portion it follows, fi7/7, That if four numbers are propor-
tional, and expr:fi.d by thefe four letters, AIBIICID, the
quoticnt of the firft divided by the fecond, is cqual to the
quotient of the third divided by the fourth : and this expref

fign is univerfally (rue%:%, as may beobferved in any
rank of four proportionals whatever: thus, if4:5::12:15,
then 4=33; if 6:2;:12:4; .then =%, o Secondly,
It is alfo true, that the quotient of the fecond divided by;&c
firft is equal to the quotient of the fourth divided -by«the

third, 7. ¢, %‘:%, for =7 .and'2=% e, Thrﬁh, W };cn
it happens in any four npumbers or quantities that the quoti-
ents are equal in this mgnner, thefe fopr nuniber;‘] or q'u%zp.‘,‘_‘
tities muft be proportional: thus ‘-Z—:%—, therefore A 1B 1
C.. D, Fourthly, If four numbers are proportional, the pro-'
dudt of the.extremes will be equal to the productof the
means: for if A 1B ;:C 1D, then as befores—=— multiply
cach fide of the equation by B, then Az%ci; multiply each fide
by D, and then AD=BC. the produé of the extremes=the
produé of the means.  Fifthly, If in any four pumbers the
produét of the extremes is equal to the produ@ of the means,
thefe four numbers are proportional: forif AD=BC, then by
divifion A;Jig,' and again by ’diviﬁon'%z%—; therefore A~
BiiC:D. Sixthly, 1f three numbers are ;prqportionél, “the
produé of the extremes is equal to the fquare of the means:
forif A:B B! C,itwill be AC=BB by the {(;i;mth;andlf ,

AC=BB then by the fifth it will be A:B:R:C,

¢ Prob. 1. Three numbers being given, to find a fourth dire&
propoitional.  Let the aumber {ought be 4, and ‘the three
given numbers B,CD, - Then B ok D:a; therefore the
produ&t ef the extremes will be equal ,1'6,'?thc§§;r6duét of the.
means Ba—CD. Divide both fides of 1 e by B,
and then a:%’, the product of the fecond and third
by thefifflie v i h i e
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Prok. 2. Two numbers being given, to find a third propor-r
tional, put BC the two given numbers, and a the third pro-
portior.al, then BiC::Cla; and as before Ba=CC ; dividing

both fides by B we have a:gBC > the {quare of the fecond di.
vided by the firft. .

CH AP XL

Alternation, Inverfion, Compofition, and Divifion of
. ; Proportion, . :

e
W]Hat,Epclid demonftrates, look 5. concerning propor-
¥ denal quantities, as far as relates to numbers and
quantities that are commenfurable, may be demonftrated alge-
Eraically from what hath been faid ig the laft chapter. Firff,
If AIBIIC:D, thenby alternation it will be AiC::B:D
becaufe in the laft as well as the ficft the produ@ of the ex-
‘tremes is equal to the produét of the means, viz. 'AD=CB.
Sccondly, It will be by inverfion D:C::B: A ; for in this alfo
‘DA=CB. 7lirdly, It will be by compofition D+C:C::
“B+AA; for fince AD=CB, add AC to both, and then
AD4+AC=CB+4AC. But the firft of thefe is the produt of
‘D+CxA, and the fecond is the produét of B4+ AXC. Fourthly,
It will alfo be by divifion, D—C:C::E—A:A; for AD=CB,
and by fubtrating £C, it will be AD—AC=CB—AC. But
the firft is the produét'of D—CXA, and the fecond is the pro-
du& of B—AXC: In like Manner we may demonftrate pro-
- portion converted alternately compounded - or divided, &¢.
by the fame pinciples.

S p
o oy
oo TR

goi L T C AP X :
~,COMPOUND PROPORTION.

“EF ABLUCID and EID:Fiz, then it will ‘be as AE’
A the produd of the firft wo antecedents, :B the firft
;_copf;’cquc.xit\;.}_-lblz the produét of the {..ond two antece-
~dents, 2a the fecond confequent. For by the firft A:B::C:D,
hence AD=EC ; and by ‘the fecond, E:D:F:a, ‘hence

4=DF = therefore the produ@s of thofe ‘equal quantities
A S S, § 3 By ,Win
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will ‘be equal that i5, ADXEa, or ADEz=BCxDF, or
BCDY : divide both fides by D, and then AEz=BCF ; there-
fore AE:B::CF:a. 2. E. D.

If therefore five numbers are given, A:B::C, to find g, the

fixth direé proportional or an{wer required, it is plain, that
a is found by multiplying the antecedents together, then mul-
tiplying the produét of the fecond two antecedents by B, the
fecond term of the proportion, and dividing by the produét of
the two firlt - for fince AE:B::CF:a, it will be AEs=BCF

and a::Big; and however many antecedents there may’ be,

the operation will ftill be the fame, which might be cafily de-
monftrated from the {fame principles. &

. UMCTHA B XV
RECIPROCAL, or INVERSE PROPORTION.

IF two re@angles, as thofe in the margin, are cqual the
one to rthe other, but differing in «
€

ngth and breadth ; or, which isthe . b
fame thing, if any two produéls are e- et el
qual the one to the other, as 8X3=6X4, \

in letters L6—IB : for, as the length | l Raeli
of the longeft rectangle 8, or L, is '
to the brcéﬁzh of the thorteft; 4, or 4
b; fo reciprocally is the length of the 3 i 3-8
thorteft 6, or /, to the breadth of the
longeft, 3, or 6 Henceas L:B::/:B., Here he firft ante-
cedent, and the laft confequent, are found in one and the
{amc reftangle, or produét, as are the firft confequent and:
aft antecedent found in the other.  If this proportion is in-
verted in fuch a manner, as to take the firft antecedent and
firft confequent in one number, and fecond antecedent and
f;cond conlfequent in another, inftead of dige&t proportion,
we will then hav~igverfe proportion, and no longer will the
Produ of the extremes be equal to that of the means ¢ but, -
Inftcad thereof, the product of the firft and fzcond terms fhail
be cqual 10 that of the third and fourth. 1hus diredly
L:B::l:b, but inverfly, L:b::4B. Thelefore, to find a
Vor. I SR e T

! AR
T 5

.
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fiurth inverfe proportional, we muft always multiply the two
firft terms, and divide their produét by the laft. For as

L:b:::B, and Lbi=!B, and L—ﬁ:'B. Hence it is obvious,

that the inverfe rule of proportion may be made dire&, or
the dire& rule of proportion-may be made inverfe, only by
changing the order of the terms.

CH &P XVI.

To turn Equations idto Analogies ;. or The appli-
cation of Algebra to the varieties in Proportien.

Prob. 1. WO merchants, A and B, had each a certain
: ftock; A’s ftock wasto B’s as 2 to 3.. By trad-
ing A gained 3000 /. and B 3500 Z and then A’s ftock was
to B's as 4 to ;. Required their refpedtive ftocks at firft ?
For 3 put 7; and for 4 put R ;"let A’s gain be reprefented:
by g=3000, and B’s by G=Z3500; 4 in the fecond proportion
by 7, and 5 by 9, and let the numbers required be 2 and e
Firft thea a:e::7:R, per queftion, and by multiplying cx-
“tremes and means, 2 R=sr, and dividing both by r; e_?”g—, .to
both add their refpe&tive gain, and we have, per queftion,
a+g:7'—§+G: :4:2. and by multiplying extremes and means,
aQr+gqr=aRg+Gqr, and by tranfpolition g Qr—Gyr=
aRq—aQr 5 and dividing by the coefficients of a, it will be
a:g'?’:‘:'—,(?q' :

S Therefore, to find the value of a by the rule of
gR~—r : S . 7

proportion, take the divifor gR—9r for your firft number,
the coeflizients of r, £22—%¢, and let 7 be the third ; {o thall
the equation be refolved in this analogyy2 » 1000+ 2:: 1000 &
A’s ftock at firft, and e—1500/. Art >

- Prob. 2. If A works a garden in 18 days =, and B does
itin 28 days =7, in what time will they do it together?
- Here time and motion being reciprocally proportional; it
~will be as #, A’s time, is to G= the garden + ‘o inverfely is T,
Bls time, to what he can work in the fame time; that is, as
#:G:: {o inverfely T:tG,fﬂjhﬁ which: A% work is G, aond B’s
work is5, Wherefore G4+'S, both their works in “equal
=l
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time :#, the time in which they work ::G, the work .of the
garden :a, the time required : that is.G+%G::t::G:a ; tbcrc.-

L G

fore, by multiplying extremes and n;f:ans, Ga+~;;tG 5 and
TGLiv i YT

TGa+tGa=T1G ;, and HZE;I'G— =‘1_.|..T o

By which procefs it appears, that the queflion is to be re=
folved by making the product of both given times the divi-
dend, and the fum of both the times the diviior., Hence it
will be 18 : 28::49:103% inverfcly ; or dircétly 40 : 18:: 28:
1c3}, anfwer. ‘

: & .

Prob. 3. Three workmen could finith a certain piece of
work as follows, wiz. A once in three wecks, B thrice in
eight weeks, and C five times in twelve weeks ; it is requi-
red to find in what time they would finith it working to-
gether ? St o

Here the powers of the agents A, B, C are fuch as in the
times 3, 8, 132, refpectively produce effeéts, and it is required -
in what time they will produce the effeét 1=z, It will be

I - .

.a_—__T'-f—-%+.,’;=§ of a weck =6 days, 53 hours, &.,

Prob. 4. How many ancres of brandy, at 30 s. each, may I
have in barter for 48 yards of cloth, at 10+, per yard ?

To find by algebra how this queftion, and all of the fame
nature, are to be ftated by the rule of proportion, Let &V re-
iprefent the given quantity of any commodity, here 48, and
V its given value =10 5. per yard : let P reprefent the value
of the other commodity for which the firft is to be exchan-
ged, and @ the quantity required. Then it is plain that
NV=Pa, that itjs the quantity of the firft X by irs refpec-
tive value = Qs the quantity of the fecond X its value,
Therefore, a=", and direGly P:N::Fia, or iaverfely,
V:N::P:a. In numbers, as 10: 48 :: fo inverfely 30: 16,
the anfwer. = And in this manoer the arithmetician may ex-

amine, and prove the truth of the rule of fellowthip, alli-
‘gation, and other arithmetical operations. e S

: - Prab. 5. s

There is 2 cup of gold, that weighs ten ounces and fourfcore,
‘A filver cup, ofthe fame fize, weighs fifty and no mote;
To caft a cup of fixty fix, mix’d metal in that mould, .~
How many ounces muft I mix ot filver and of gold 2.~
Rt Ly Sy b : : R e
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- ate=66=M, and e=M—a. G=poS=50M=66 ; then, as
Mould: a A5l
G: 1::a:'o, the part of the mould filled with gold, and as
Mould- . M—a b ; 2
8: 1::M—a:" 5 , the part of the mould filled with filver ;
which two parts added muft be equal to one whole mould ;
that is,f(:r+_——M;_”: 1 mould. This equation multiplied
and brought out of fradtions will give 4S-aG+MG=G,
and by divifion and tranfpofition, a=ﬂ”;_jf’ which  gives
P G—S: M—S:: G:a 5 il sl
:16  ::90:36;
G—S:G—.M::‘ 1 e >

40:24 3150: 0,

this analogy for « 1ft,
and for ¢ {

5 ‘CHAP XV
ARITHMETICAL PROGRESSION.

NUmbers in arithmetical progreffion are fuch as increafe
N or dec‘afc by the fame com- ¢ 2, 3, 4 5 6,27, 8, o, @,
mon difference, as in the margin. 3 3, 7, 13, 15, 10, 23, 27, 31, &c.
In which it is eafy to obferve, that =20 18, 16 14, 12, 10,8, &
any three numbers in this progreflion being equally diftant
. from each other, or exceeging each other equally, the fum
‘of the extremes will be fill equal to double the mean or mid-
dle term.  For let freprefent the firft, s the fecond, # the
third, let d reprefent the common difference, then f4d=s,
and f42d=¢, and therefore the three numbers will ftand £,
JHd f+2d, the fum of the two extremes, will be 2f4-24=
-double f4d, the mean. Alo, if four numbers are in arith-
metical progreflion, the fum of the extr?cs will be = the
fum of the means. For then the terms will be £, f4+d, 424,
J+3d. the fum of the extrumes, 2/44d= the fum of the
BT COnAt i, S e s , ' A 5e N
. Inany number of terms in this progreflion, the fum of the
extremes is equal to the fum ‘of any two means equally di-
ftant from the extremes, 2s 246 8 10 12, 2+1 2=4+10=6+8.
. For the difference of the firft. and fecond being the fame with
“‘the difference of the third and fourth, the Lambers will ftand
thus : ¥:F44T:T4d, in which F4+T4o—F+44+T. And
“hence the fum of any feries of numbefs in arithmetical pro-
~greflion is equal to the fum of the firft and laft added toge-
-:t_‘ll,e_l' and multiplied by 3 the number of terms : For the futn
ks 2 i . LaTS 52 Ky ek P : ; : : »d "Oi
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of this feries being compofed of the fum of the extremes and
means, it is evident the number of extremes and means will
be equal to  the numbet of terms ; alfo the - difference be-
twixt the firft and laft term will be equal to the common
difference of each two fubfequent terms X the number of
terms —1 ; as 4, 7, 10, 13, 16, 19, in which 19 —4=3X5.
From this it follows, that if the oumber of terms is exprefled
by &V, the common difference by D, the firft term F, the
laft term L, the total fum of the feries S ; and if any three of
thefe are given, the other two may be eafily found, ‘without
a continued addition of rhe terms, as appears in the follow-
ing examples. : » :

1. A nobleman gives a penny to a beggar the firft day of
the year, twopence the fecond day, threepence the third, and
a penny more every day to the year’s end; required how
much he gives the laft. day of the year, and what is the toual
amount of the whole ? = bia e
" Here is given F=1 penny, D alfo =1, and N=365, the
days of the year, To find L and §, Firft, L—- F—DXN—1,
and 1=DXN—14-F—_365 pence given the day of the
year. Then L4+Fx=N=§, that is 365+1= 86X, or 182’

_'4-:66795 pence the fum of the whole feries =L.278: 6: 3-

Suppofe 500 eggs laid in a ftraight line, at one yard’s
diftance from each other, and the fiift egg one yard’s diftance
from a bafket, into which 2 man mutt carry them one by
one ; required the number of yards he muft travel ?

" Here £=2 yards, D alfo =2, N=s00; ‘confequently, as

before, L=DN—4F=2X499, or gy8-+z=1000 yards, and

S=L+Fx1;{', that is, 10004-2=1002X250=250 500yards in all.
* : o g

. GHAP. XVIL E5
GEOMETRICAL PROGRESSION.

N Umbers in geometrical progreflion are fuch as cither
N increafe or decreafe proportionally by the fame common
Fatio, as 1. 2. 4. 3, 16. 32. 64. &c. where the common ra-
tio is (2), each fubfequent term being double the preceding, -
or 1. 3. 9. 27. 81. 243. . where the ratio is (3), each fub-
Jequent term being triple the preceding, and the fame of any -
®ther feries, whether increafing or decreafing.  In any feries
Ngtis v A gt : LR of

t

s
i A
L5 or
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of this kind, it is evident from what has been {iid of propor-
tional numbers in general, /7, Lhat of any three numbers
of this progreffion, the produét of the extremes is equal to
the fquare of the means. Secondly, That of four numbers
of this progreflion, the produét of the two extremes is equaj
to the product of the two means. And, thirdly, That in any
ferics exceéding four terms, the produ& of the means is
requal to the produdt of the extremes, equally diftant from
thefe means; as in 1.2..4. 8. 16. 32. where 1X32=2X16=
4X8 ; the reafon of which is, becaufe thefe extremies and
means are proportional by.the hypothefis, and confequently
by the gencral theorem their produlls muft be equal. Itis
alfo evident, that in any feries of this kind, as the firft ante-
cedent is tokhe firft confequent, {0 is the fum of ali the
antecedents to the fum of all the confequents; asin2: 4:
8 : 16 : 32 : 64, whereas 2:4:: 24448416+32=64 :
4+8+4164-32464—124 ; for it is plain, that as oft as the
firft @ntecedent js contained in the firft confequent, fo oft is
the fum of all the antecedents contained in the fum of all the
confequents. _Hence, if # reprefents the firft term of any
progreflion, ‘he laft, R the common ratio, N the number
of terms, § the fom of the whole feries, if any three of thefe
are given, the other two may be found without a continued

multiplication, divifion, or addition of the terms, as appearg
by the following problem.

- Problem. In any feries of numbers in geometrical continued
progreflion, the firft term F; ‘h"? number of terms &V, and
the common ratio R being given, to find the laftterm L, and
the fum of the whole feri¢s S, Jet this commop queftion be
_propofed. A man bought a hbrfe with 7 nails in each fhoe,
28 In all, and, by agreement, was to pay « farthing for the
firft, 2 for the fecond, 4 for the third, 8 for the fourth, in
double proportion till all the nails were paid for; required tha
_price of the horfe? Here F—j, R=2, N=28, required L the
Jaft nail, and § the fum of the whole feries. Since F repre-
{ents the firft term; £R will be the fecond, FRR or FR* the
third, ;F@’itb(:?fﬁf@nmh,_ FR*4the fifth, FR’ the fixth, and
fo FR?"= the twenty.cighth and laft term 5 thdt is, if the
satio 2 is involved to the 25th power, beingJefs by 1 than
N=28, and this wultiplied by F=1, (which in this queftion
peither mulriplies nor divides), you will have L the laft term.
Now, the ratio 2 may be brictly raifed 1o the 27th power,
Yl it g =, . thus,

% "5

;

. ? % N : o
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thus, R’=4, R’XR*=R*516,’ RAXRI—=RE =556 sRINXRY
2R 20 —63536 R*SXRP=R*?=1677p216, L**XR’=R*7—
1342177 :8=L. the lalt term or number of farthings to be
paid for the laft nail. Then S—L= the fum of all the ante-
cedents, and §—F the {um of all the confequents ; and as
F:7R::8—L:S—F, and by muliplying extremes and means
F§S—FF=FRS—FRL, and by divilion S—F=RS—RL, and
by tranfpofition RS—S=RL—F, confequently S———E in
words as follows, :

Multﬁsly the lait term by the ratio, fubtrad the: ﬁrft tcrm,
divide the remainder by the ratio=unity, the quorict gives
the fum of the whole feries. In the queftion propofed, the
laft term was found 134217728, this X by 2=268435456,
from which fubtraét 1, remains 268435465. ‘Fhis divided
by the ratio—1, gives the total number of farthings paid for
the horfe 268435455=2796201. § 5. 3 d. 3grs.

Example 2. An European having taught an Indian prince
to play at chefs, was defired to afk his reward. In order to
give the Indian an idea of numbers increafing in geometrical
progreflion, the European told him, that théfe being fixiy-
four little {quaresin the chefs-board, for the firft he demanded.
only 1 fquare inch of ground, 2 for the fecond, 4 for the
third, 8 for the fourth, ¢¢ and fo forward in double geo-
metrical proglcﬁion. This feeming at ficft 2 very moderate
demand, was readily complied with ; but the prince foon
found it was more ground than the whole world could afford.
Required the number of {quare inchesit would amount to ?

Firft, to raile the ratio 2 to the 63d power, RXR—R*—¢,
R>*XR*=R*=16, R*XR*=R°=64, = R°XR°=R**=4096,
R”xR”_R”'— 167772165~R’4>'R‘-R’°—w737418z4,
R3° x R3=R?*=8580¢34592 ; then RIZXR3°=
9223372036854775868, which is the laft term or numbcr of
Jquare inches of ground for the 64th {quare of the chefsboard.
"This multiplied by R*, gives in all 18446744073709551615
‘fquare inches. This divide %by 144 {quare inches in 1 fquare
foor, gives 1281024129927441 fquare feer. I'his divided by

- 36000000, the number of iquare feet in a fquare mile, rec-
koning 6000 fe~: one gcographlcal mile, gives 35584003
{quare miles, nearly equal L of the globc, mchxdmg l.md
and WREer o Wi ol ,
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stag CHAP XX

" EXTRACTION of the Square Roor.
tInce the fqmare of any number is the produdt of that
~number maltplied into itfelf; as 2xX2=4, and 3X3=y,

and gX9=81, &e. fo reverlely, the root of 2 fquare number

is thatnumber, which being multiplied into" itfelf; pEoduceth

the fquare ; hence the fquare root of 4 is 2, the {quare root
of g is 3, and the {quare root of 81 is g.

TABLE of FOWERS:
Roots 11213 4 | 5 '_6 s, 8 9 _'
Squares {104 9 '__16 l 25 | 36 | 49 | 63 | 81
(;}_lubgs 8 27§‘§4 | 125°| 216 343" 512 729
|Eiquad. | 1} 81 | 256 l 625 | 1296| 2401 | 4096 | 6561

Surfolids 132243’1024]3125 7776 | 16807 | 32768 | 59049

729'4096 1562514665611 176491262 1441531441

B

5q. cubes' 116

Pfob. 1. 70 extraél the /éuare raot of a whole number.

1. Draw a crooked line on the right of the given fquare
:number, as in divifion, where the'figures of the rooty or the
quotient exprefling the root muft be placed.

2. Put a point over the unit’s place, and omitting one;
point every other Migufe tgwards the lefe hand, fo fhall the
given fquar.g be pointed into feveral periods of 2 figures each;
the number’of which  periods difcover the ntimber.of places
‘of which the root muft confit. ¥ '

3. The root of the firft period to the left hand is found by
‘the above table, or withotit any othér table than that of mul-
tiplication ; wherefore, place the neareft root in the quotient,
and fubtra& its fquare from the firft period ; to the remainder

{annex another period, and double the guotient for a new di-
“vifor; then confider how often the new divifor is contained
T ek e g e in
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Exam. 4. What is the fquare root of 751417.574560 2

e 7§Ii‘i'5i456é(866'843
: LT 6
166) 1114
1996

1726) 11817
16356

17328) 146157
138624
173364) 753345
693456 .
1733683) 5988900
» 5201049

Rem. 787911

Note 2. To extra& the root of a vulgar fradion ; re-
duce it to its loweft terms,  if it is not {o already, then will
the root of the numerator and the root of the denominator,

feverally extradted, be the fraional root required. Thug
v5=% and £9=1, &. £ S

Note 3. To extra& the root of any pure decimal, make

the places of an even number, and then the operation will
be the fame as before. - o : '

What is the fquare root of .5623 3

.5625(.75

49 ;

145)725 %
725 ; 2

’ 3.7 -« B : .- 04
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‘What is the fquare root of .1250?

1250(-353
9

65)350
325

703)2500
2109

391
APPLICATION or tuE SQUARE ROOT.

Prob. 1. To find a geometrical mean between any twe
numbers.

Multiply the given numbers into one another, and the
{quare root of their produét is the geometrical mean required.

Required a geometrical mean betwixt g and 16 ?

16
9

—

144(12 An{wer
1

—

22)44
© 44
—

(e}

‘o Prob. 2. To find the fide of a fquare, whofe area thall be
equal to that of any given furface wharever. The fquare

root of the given content will be the fide of the fquare re-
quired. : e

Exam. There. is a piece of ground in the form of a paral-
lelogram, whofe longeft fide is 134 chains, and fhorteft 8o,
chains, to be exchanged for a fquare piece of ground cut out
of a large field, of the fame area; "required the fide of the
{quare ? PR 3 52T

134
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’

134
8o

L

Area of the parallelogram 1'07.26(103 .53 Anfwer.
1

203)0720
Gog

20065)11100
10325

=°7cs)é7sco
2!09 i

(15391)

A maltfter hath a kiln which he finds too little for his
Duﬁnefs, its diameter being only 15 feet ; the diameter of an-
other is required, which will hold double the quantity of the

old one?

15X15=225 fquare of the diameter.
S

,456(21.2 Anfwer,
4

: 41)59
41

422)000
. 844

(56)

A maltfter hath 2 kiln which he finds too large for his bufi-
nefs, its diameter being 21.2 feet ; the diameter of another
which will hold half the quantity is required ?

21.2X21.2=450 ncarly.

Then 430
= 225(15. Anfwer.

)
E

Prob.



Chap. XIX.  Or THE SQUARE ROOT. - 159

Prob. 3. Having any two fides of a,right angfed triangle
given to find the third, the fum of the fquares made upon
the bafe and perpendicular, is equal to the fquare made up~
on the hypothenufe, per 47. 6. 1. Euc. Elem.

Bafe;
»

Therefore to find A_C, extra& the fquare root of the fum
of the fquares of A B, and B C.

To find A B, or B C, the fquare root of the difference of -
the fquares of the other two will give that required.

EOXe By M P T SRS

A B=40 '40X40=1600
B C=30 toand A C 30X30= 900

—

2500(50=A C.

A C= 50 50X50=2500
AB=y0 ana DO 40X40=1600

9-00.( 30=B C.

A travels north 50 miles, and B travels eaft 60 miles ;
kow many miles arc they diftant ?
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§OX50=2500
60x60=3600

6100 (78 miles, Anf.
49

148)1200
1184

e

16

The femidiameter of the earth being 3984.58 miles, and
the perpendicular height of a mountain 3 miles; * how far
will it be feen at fea, or on plain ground, fuppofing the eye
of the fpedtator to be on the furface of the ground or water?

3984.58 femidiameter
3 height

o
3987-58%3987.58=15000794.2564
3984.58X3984.58=15876877.7764

————

23,16.4800(154.64 miles,
I

25)139.
125

304)14i6
1216

 3086)20048 .
‘ 18516 o

30924 )153200
123696

(29504)

Prob. 4. The diafffeter and capacity of one circle being
given, to find the diameter of another circle, that thall have

any proportional capacity, greater or lefler than the ‘circle
- whole diameter and capacity is given.

1

Since
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Since the areas, or capacities of circles are to one another
as the {quares of their diameters, per prop. 2. b. 12. of Euc.
Elem. it will be, as the fquare of the diameter of any circle
is to its area or capacity, fo is the fquare of the diameter of
any other circle to its area, and vice verfa.

Exam. 1. If the diameter of a circle be 6, and its area
28.2742 ; what will be the area of another circle whofe dia-
meter is 82

36:28.2742::64

9 16
9)452.3872
50.2652

Exam. 2. If the diameter of a circle, whofearea is 50.2652,
be 8, what is the diameter of that circle whofe area is
28.2742 ¢ ‘

50.2652:64::28.2742:36, the {quare of 6, the anfwer.

C H:A P, XX

The EXTRACTION of the CUBE ROOT.

AS in a fquare, which is the fecond power, every fecond
figure from the right hand is to be pointed, fo, ina
cube, which is the third power, every third figure, beginning
with the unit’s place, is tobe pointed in the like manner.
Then find, by the table of cubes, the neareft cube to the firft
JPointed period of the refolvend, the cube root of which place
Inthe quotient to the right hand, and fubtra& the cube
thereof from the firft pointed period, bringing down to the
remainder the fecond period.

Secondly, For a divifor to this refolvend, take thrice the
fquare of your firft quotient-figure, either annexing, or fup-
pofing tobe annnexed thereunto, a competent number of ci-
phers, according to the number of points in the given' refol-’
vend ; by which find the fecond quotient-figure of the re-
quired root. 4 = 5

Vor. I. X Thirdly,
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Thirdly, To your divifor, which was thrice the fquare of
your firft quotient-figifre, annex thrice the fame quotient-fi-
gure, multiplied by the fecond, and alfo the fquare of the
fecond ; and in this obferve, to advance the figures annexed
one ftep further, to the right hand ; and then multiply the
divifor thus increafed by your fecond quotient-figure, and
{ubtraét the produét from the refolvend.

Fourthly, 'To your remainder bring down your next period,
and find a new divilor, as you did the firft; by taking thrice
the {quare of the two figures, of which the root or quotient
now confifts, and, having divided and noted down your
third quotient-figure, annex to your divifor triple the two
firft figures, and the fquare of the third, obferving, as be-
fore, to advance the annexed figures a ftep to the right hand.
Continue this method till all the periods of the refolvend are
taken down, and then, if the propofed pumber be a perteét
cube, there will be no remainder; but, it fomething fhould
remain, annex ciphers, three at atime, and carry on the ex-
traction, decimally, to any propofed degree of exaétnefs, as
in the extradtion of the fquare root. ’

XX AGMEP LT K.
1. Required the cube root of ‘13824 ?

1 ;;82;(24 the root required.

2X2X2=38
5824 For 24x24X24=13824.
2X2X3=I2..
2)(3)(4: 24 .
#Xg =16

e

Divifor 1456 X 4 = 5824

(©)
2. Required the cube root of 14886936 ?

148 &e»
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1‘:,886.936(246 .
8 :
1456)6886
5324

177156)1062936
1062936 &

(o)

Llinfiration of the laft example.

Having pointed the propofed cube, I find the root of the
firft period to be 2, which is noted in the quotient, and its
cube being fubtraéted from the firft period, there remains 6
to which another period being annexed, ‘there is a new re-
folvend of ¢886. To find a divifor for this refolvend, upon
a piece of wafte paper, 1 take the triple  {quare of the quo-
tient-figure, 2—12, which I confider as 1200, and note 4 in
the quotient.  Then, 3X2X4=24

BN And.  4X4= 16

Divifor 1456 completed.

The divifor being multiplied into 4, and the produét fub-
tracted from the laft refolvend, the remainder, with another
eriod annexed to it, conftitutes the new refolvend 1062936. .
T'hen on a piece of wafte paper, as before. :

24X24X2=1728 which I confider as 172800, and
3X24X6= 432 note 6in the quotient. :
Then 6X6= 36 ;
L ] BSRLRTC e

Divifor 1 77“{ 56 cpmpléte&. ;
Which being multiplied into 6, and the -prédu& fubtrated

fro.m the r_c{bl\'rcnd, leaves no remainder, and the root is 246 ;
wl;)lch, being involved, will be found equal to the given
cube, ; ‘ ST :

- 3. Required the cube root of 27;1.0765837 52 Sy
: X 2 ‘ ; '27 Sy



164 or ALGEBRA. Part IIL.

27407028375( 3015

27

270901)407028
270901

27225475)136127378
136127375

——

: o)
.DEM_OISISTRATION.

Let G reprefent any given cube, the root whereof, 4, is
required ; let 7 reprefent the neareft root to the firft period of
the pointed cube, and ¢ what » wants of the juft root.

Then r+e=z

rr42re¥ee—aa
r343rred3reetet=a3=G

By, fubtracting r*. 3rret3reete’=G—r3
and dividing by the coefficients of e=G—r3

: 3ri+4-3rete?

Which being exprefled in words, we have this rule. From
the given cube, fubtradt the cube of r. 7. ¢. the cube near-
eft to the firft period: divide the remainder by thrice the
Iquare of r, the firft quotient figure, annexing thereto thrice
the faid firft figure multiplied by the fecond, and alfo the
fquare of the fecond ; which in effet is the rule given
above. ; :

APPLICATION of the CUBE ROOT.

The cube root is of fingular ufe in mathematics ; but ag
mercantile computations ingrofs our prefent attention, we

thall only give a few inftances, and therewith conclude this
part. S5

~ Prob. 1. To reduce any folid to a cube. The cube roof of
the {olid content of any figure is the fide of a cube, whofe
folidity fhall be equal to that of the figure given.

; : : Ex,
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" Ex. Suppofe a box or cheft, whofe length is 24, breadth o,
and depth 8 inches; required the fide,of'a cube whofe folid
content fhall be equal thereto ¥

Length 24
Breadth 9

© 216
~ Depth 8

_—

;728( i2 Anfwer.
1

»

364)728
728

—

(e}

Prob. 2. Having the dimenfions of a folid given, to deter-
mine the dimenfions of a fimiliar, or like folid, that fhall be
“any number of times greater or lefs than that given.—Cube
the given dimenfions, and multiply their feveral cubes by the
difference, if the folid required is greater than the given one;
or divide the feveral cubes by the difference, if the rcquircti
folid be lefs than that giveo.

Ex. What will be the fide of a cube that fhall contain four
times as much as that cube whofe fide is 12 ?

12X12X12=1728
4

,69( 2'(19.04
1

651)5012 e
8
S 5859

108 538 16) 53000000
' 43511264

—

19488736

—

Prob,
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Prob. 3. To determine the dimenfions of a fimilar folid,
by having the dimenfjons or capacity of a‘fimiliar folid given-

Ex. If a fhip of 100 tuns be 44 feet long at the keel, of
what length fhall the keel of that fhip be, whofe burthen is
220 tuns ? s

N 344X44X44X 2-2-0;5 7.225. Anfwer.
100 :

2. Let the length of a fhip’s keel be 125 feet, and the
breadth of the midfhip beam z; feet, and the depth of the
hold 15 feet; I demand the dimenfions of another thip of the
fame figure, that fhall carry three times the burthen of the
given fhip? The cube roots of the cubes of the refpective
given dimenfions, multiplied by 3, will produce the feveral
dimenfions required ; viz.

The length of the keel- - 215.9 feet.

Breadth of the midfhip beam = 36 fect.g Anfwer.

Lepth in ¢he hold - - - z1.6fcet.

3. Suppofe the length of a fhip’s keel be 76.95 feet, the
readth of the midfhip beam z29.58 feet,"and the depth in her
hold 14.877 feet ; required the dimenfions of another thip of

the fame mould, that will carry only 72 tuns burthen ?

_ The ratio of the given dimenfions is 5, for 3%°=5 ;
wherefore, if the given dimenfions are feverally divided by
the cube root, the ratio, the quotients will be the dimenfions
required ; iz, R e 7 A &

Length 45
Breadth 17.3
Depth 8.7

4. Required the fide of a cube that will be equal in capa-
city to a veflel whith conrains 1728 folid inches ? !
; V3 1728812 ¥
. 5+ Suppofe a cannon-ball, 3 inches diameter, to weigh
54 ounces ‘Avoirdupois ; what muft the diameter of that
;nou]g be, in which another ball weighing 27 pounds may
e.caft?. ke e el : '

541
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54:3X3X31:432 .
Abridged 2! 117432 :4/3 216=0 inches, Anfwer.

6. Suppofe a carpenter is employed to make a cubical
veflel, of equal length, breadth, and depth, which fhall juft
contain 100 Scots gallons of wort ;* required the dimenfions
thereof ?

100 gallons.
872 folid inches in a Scots gallon.
»/187200=44.34 inches, the length, breadth, and depth
! required.

. Required to make a girnal, which fhall contain 1500
bufhelscof malt, whofe length fhall be double the breadth,
and the breadth and depth equal ¥ Pt

Firff, 2150 folid inches in a bufhel.
1500 bufhels. &

3225000 the folid content in inches.

2dly, Put a for the required length, the breadth and depth
will be each ja ; therefore by multiplying length, breadth,
and depth together, we have axXjaX3a=3aaa=S$ the {olid con-
tent, and aaa=4 S. If therefore we multiply the folid con-~
tent by 4, and extract the cube root of the produét, we have
the required length, i whereof gives the breadth, to which
the depth is equal. ‘

Hence 3225000
5,

f=117.27 inches = the breadth,

8. Suppofe a fhip 150 tuns burden, and the dimenfions
ad follow : 65 feet by the keel, 18.5 by the beam, and
as much depth in the ji8ld, by which a carpenter is to pro-
portion the dimenfions of another thip of 1200 tuns burden ;
required the length of her keel, and other dimenfions in pro-
portion ? ’

Firfly
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Firfl, 150.65%65%65- 120047 2197000=130 the length.
2dly, For the breadth and depth. :
65:18.5:130
Abridged 137 3.7:1130:37 the breadth.

RECAPITUL AT 10 N of the principles of Arithmetic
and dlgebra.

A RO M

Since whole numbers increafe, and decimals decreafe in a
decuple proportion, 10 is the univerfal ratio of any feries of
numbers whatever ; and the reafon for carrying at 10 in ad-
dition aod multiplication is felf-evident, fince 10in anilp!acc
to the right is equal to 1 in the next place to the left. Hence
alfo the reafon for carrying according to the fubdivifions of
any integer, when feveral denominations are to be added.

s X 120 M -1

If two numbers are equally increafed, their difference is
always the fame. Hence the reafon of borrowing 19 in one
place to the right, and paying it back by carrying 1 to the
next place. Hence likewife the reafon will be evident, for
placing the firft figure to the right of the produét of every
particular multiplier direély below its own multiplier.

AL X100 M 2l

The multiplicand will be increafed or diminifhed, in pro-
portion to the multiplier, when the fame muliiplicand is ufed.
Hence the reafon why the multiplicand is encreafed, when it
is mulriplied by any thing greater than unity, and decreafed
when it is multiplied by a fration.

KX T- O M TV .

The dividend will be increafed or ?xini[hed in proportion
to the divifor, when the fame dividend is ufed. Hence to di-
vide by any thing greater than unity, will quote a number
Jefs than the dividend ; and, on the contiary, to divide by
any thing lefs than unity, will quote 2 number greater than
the dividend. .

2 AXIOM
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A% A 0D N

The whole is equal to all its parts taken together. Hence
one fum may be made equal to feveral by addition, and fub-
traétion may be proved by adding the difference to the leaft
given fum.

A X DS MENE

If equal quantities are added to equal quantities, the fums
will be equal ; and if equal quantities are taken from equal
quantiries, the remainders will be equal. ' Hence the reafon
of the reduétion of equations by addition and fubtraétion.

A#X. I, Os M VH
If equal quantities are either multiplied or divided by other
equal quantities, the produéts and quotients will refpectively
be equal. Hence the reaflon of reducing equations by mul-
tiplication and divifion, and of abridging commenfurable
terms,and cancelling equal quantities and numbers. :

ALX 1 O.M VHIL
To multiply any quantity or number by other quantities
or numbers continually, is the fame as to muliply by the
product of thefe other numbers. Heace the reafon of mul-
tiplying by component parts, &e.
A Xl O M X
To divide one number or quantity, by other numbers or
quantities continually, is the fame as to divide that one quan-
tity or number by the produét of the reft. Hence the reafon
of dividing by component parts, &e.

AEX O M oXe
If four numbers or quantities are proportional, the rect-
angle or product of the extremes will be equal to the product
of the means; and, vice verfa, if the prodult of the ex-
tremes be equal to t;&t of the means, the numbers or quan-
tities are proportion :

AP T (O M XT,

The quotient of any two fucceeding powers, when' the
next higher is divided by the next lower, exhibits the root of
Vor. 1 Y thele
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dibetle powers.  Own-the comrry, i amy power i
thy dihe moor of dhet poser, dhe produd will be the pex: Tngh-
v powar @f whe noot; amd if 2 higher power is divided ry
thee wowtt, e quodient willl extibin the mext lower power. A-
g, if 2 propontional part of 2 h@ﬂwp@mmw by
a puopostiomal purt of the mest lower power,  the quotient
willl extiibis @ proportional part of the roor. Hemor the
finfl Egure or figures im dhe o0t of any power being raifed 1o
the power mest lower tham that whofe root & wanted, and
dhat power muldiplied by a mumber cxpreffing the proportion
whiich the given power bews o its root, produces a proper-
sionall disiilor, whof ratio, compared with the dividual, is 2
proportional part of the root, which being annexed 1o the
fonmer pare of the root, and raifed o the full power of the
¢ven mumber, will be either the whole, or a proportional
%;m; of the given power, difcoverable by fubiradtion, é&c.
ce we have 2 general rule for extradting the soot of any
power whaiever, g

THE
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Simple PrororTi0N, or RuLE of THREE.

militude, or-equality of raties, as ratio is the relaticn,

or habitude of two numbers, which deterimines the va-
lue of the one from the value ot the other; forinftance, the
ratio of 4 and 8 is 2, and the ratio of 8 and 16 is likewife 25
‘hence, the relation betwixt 4 and 8, and 8 and 16 being the
fame, thefe fout numbers are faid to be in proportion.

The rule of proportion, or rule of three, iinds a fourth
proportional to three numbers given, one of which fhall have
the fame ratio to that fourth, which exifts Qetwixt the re-
maining two, as was demoniirated in the algebraic part, But
1o fpeak in applicate terms :

Proportion is that gule, by which the value, quantity, or
number of one fpecies of things is proportioned (o the value,
quantity, or number of another fpecies of things, according
10 fome fixed ftipulation, or known conclufion. For inftance,
if I purchaie 4 yards of cloth for 1o fhillings, and isen a-
-gree to take the piece of 16 yards at the fame price per yard;
3 1s plain that the thing required Leve, is to proportion the
price of 16 yards to the price ftipulated for 4 yards, by ftill
prcferving the fame ratio betwixt 16 y.irds and the priccbere-

Y 2 of,

PRoponion may be defined in general, The identity, fi-
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of, as betwixt 4 yards and the ftipulated price of 10 fhillings,
gdeiispdsin ® ' ?

Thus, 4:10:: 16:40; in which 16 hath the fame ratia to

50 that 4 hath to 10, and 10 the fame ratio to 40 that 4 hath

to 16.

All queftions in this rule are either in a direct or recipro-
cal proportion.

1. Direét, when the firft bears the fame ratio to the fecond,
as the thifd doth to the fourth; in which cafe, the greater
the (econd term is in refped to the firf, the greater will the
fourth term be in refpet to the third, and the contrary.
4:10::16:40. Here, becaufe 10 is greater than 4, 40 is
proportionally greater than 16; and 40:16::10:4. Here,
becanfe 16 is lefs than 40, 4 is of confequence lefs than 10 in
the fame proporticn. Hence we have this corollary for pro-
ving all operations in dire€ proportion, that the product of
the extremes will always be equal to that of the means: for
it is plain, that 4 X4o0=10X16

and that 40X 4=16Xi0

2. Reciprocal, when the third bears the fame ratio to the
ficft, us the fecond doth to the fourth; in which cafe the lefs
the third term is in refpeét to the firft, the greater will the
fourth term be in refpeét to the {econd, and vice verfa. For
inftance : Suppofe 8 men could do a certain piece of work in
4 days, and it were required to know in what time 15 men
could doit; upon the leaft confideration it would occur, that
16 hands would do more work than 8, and confequently re-
quire lefs, time wherefore, as 8 :4 :: 16: 2. In which 16 bears
they fame proportion to 8 that 4 doth to 23 and by fhifting
the fuppofition, 16:2::8:4. Hence, when the terms are
in reciprocal proportios, the produét of the two firft terms
will always be equal to the produét of the two laft,

For 8x4=16x2, and :6x2=8x3.

From the foregoing confiderations are deduced the follow;
ing rules.

1. For ftating, or ranking the numbers in a proportional
order. Make that number the third term upon which the de-
mand lies;' that number the firft term which is of the fame
kind, or fignifies the fame thing, with that term which was
made the third ; then will the remaining one, which is to pof-
fefs the fccond place, be of the fame kind, or fignify the fame
thing, with the fourth, or number required.

2, For finding a fourth proportional. . If the terms are 1&

| | Gl diret

~



Chap. I RULE or PROPORTION, /148

direC proportion, that is, if more require more, or lefs re-
quire lefs, the produét of the two laft divided by the firft will
quote the anfwer, or 4th proportional. But if the terms
are in reciprocal proportion, that is, it more require lefs, or
lefs require more, the product of the two firft divided by the
laft will quote the anfwer. ;

"By Xa AT M JRELL B8,

1. Bought 1420 yards of ozenbrigs, at 12 5. “the fcore, or
20 yards; what will be the charge of the whole? g
yds. 5 Coyds, AL Lo S,
Firlt 20:.€=12::1420:42.6=42-12
or 1420

.6

2j0)84.20 A

42.6
And 20X42.6=.6X1420

2, It is computed that 6 men would build a wall in 4e
days, but the proprietor would have it finithed in 10 days;
how many men, according to that computation, muft be hired
for building the wall? :

days m. days m.
Firk 40 1 6 1! 10! 24
For 40x6
=24 men,

10
and 40X6=10X24.

{luftration of the lafl two Examples.

* In the firft example, the number upon which the demand
lies is 1420 yards, and therefore by the rule it ftands in the
third place ; the correipondent number to 1420 yards muft be
that one of the other two which implies yards, or fome de-
nomination ot that integer, which in this cafe is found to be
20 yards, and therefore by the rule adopted for the firft term :
but to prove that we are fo far right, we have ftill another
check, namely, that the remaining term for the fecond place
muft be money, "bcca,ufe by the queftion the aniwer muft be

B money.
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money : here we find it is 32 fhillings, and therefore we may
conclude that the terms are properly ftated. Next, we confi
der that the 3d term, 1420 yards, contains a greater quantiiy
than the firft term, 20 yards, and confequently requires 2
greater price ; therefore we conclude the terms to be in diredt
proportion, and findthe anfwer, by dividing the produét of
the two laft terms by the fir(t,

In the fecond example the demand lies upon ten days for
tHe 3d term, 6 which 40 days correfpond for the ficlt; and
6'men muft be the fecond, becaufe it correfponds with what
is required. It will likewife be obvious, that to finith any
work in ten days, will require more men than it would do to
finith if in 40 days, and therefore we conclude that the terms
are in reciprocal proportion.

OB, STEVR N AT FIOAN,

‘When the terms are mixed numbers, or of different deno-
minations, they may be made homogeneal by reduétion, vul-
gar fractions, or decimals; and the operations thereafter ab-
breviated, when poffible, in any of thofe methods propofed in
the firft part, which may feem moft adapted to the purpofe;
or by other methods which judgement and experience may
ditate, equally, and perhaps ftill better calculated for dif-

atch. ; :
: To give a more particular idea of my meaning, I fhall vary
the work of the next queftion, by different methods of ope-
ration, and afierwards give the folution of others in that mer
thod which bids faireft for difpatch, which, next to accuracy,
ought to be the principal objz¢t attended to by an accountant;
and though fome figures that are not neceflury to the opera-
tion, fuch as the ftating of the queiiions, for the fake of il-,
luftration, may be introduced, no figure fhall be omitred, for
the fake of an affected brevity, which | myfelf have occafion
to ufe in the operation. 2

Dueft. 3. If for 53 yards of velvetT get L. 4, 12 5. what
may I reckon 843 yards worth, which is all that I have of
the kind 2 ;

1. By
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1. By reduétion.
) iyl Tk Yds. LY
(ST Ll & Yot USR8 ¢
_— 20
23 qrs. —— 338qrs.
92 5. 92

—

J0ig2: ¢ o0 o .

23) 31096 :

—— s

2j0) 1352 s.
L. 67-12

2. By vulgar fra&ions.
Yde o Es 'L Yds. L
23 92 23 169 15648
&= 2oPLS . » R, &6 B4

For 23 X 169
B3 )
s AE_L 67[2
23
5
A Yds. L.() Yds.
3. By decimals, 575 : 4.6:: 84.
Abridge the dividing and mul- ¢ 2
tiplying terms equally by 5, and -
they will ftand. LIS . 4.6 .1 16.9
3 Again 23 4.6 30 3.38

by 23 Ol 3 w2 2
. .01) 676

67.6

4. By
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4. By component parts.

XYds. &L, Yds. L=ss
5 4-12 .; 843 . 67-12
7
32 4
12

' 386 8 into 84

X

2% 6.49nto =&

23)388 14

T

i6 18
4

L. 67 12 Anfwer,
Many of thefe figures might have been omitted but for ii-
luftration.

5. By multiplying the number of yards 84% into the price
of 1 yard, % of which is found by dividing the given price
92 5. by the number of quarters in the firft term 23, and the
quotient will be 4 5. which multiplied by 4, produces 16 .
then 16X84:=1352, as formerly.

6. Or take I for 4 s. of 338 quarters, and you wi!l have
L. 67, 12 5. as before.

7. Or multiply 84.5 by .8, the decimal of 16 5. and it will
produce L 67, 125. :

Buefl. 4. Bought 36 pipes of wine for L. 1221 : 19 : 10,
how may I fell it per pipe to fave one for my own ufe, and
lofe nothing on the purchafe? ?

Note; When one pipe is deduced, there remaios 35, to be
valued at thegiven price. Therefore, ;

PipesiiBovis . d: T Prpe Lsiso .
135 + 1221-19-10 -1 1 . 34-18-3%
For §) 1221 19 10

7) 244 7 11}

4 18 33
i : - - ; Quefl,
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Quefl. 5. The perpendicular height of my ftaff from the
ground is 4 feet 3 inches, and it cafts 4 fhadow of § fect 6
inches; what is the height of a fteeple which cafts a fhadow
of 573 feet g inches at the fame time of the day ?

By reducing the inches to decimals, which is done men-
tally, and dividing the two firft terms by 5, the terms will
ftand thus :

Sha.  H.  Sha. H &
Lot .85 1l 573.75 1 44345
For 57375

85

286875
459008

1.1) 487.6875

—_—

Feet. Inch.
443.352=443 - 45 Anfwer.

BQueft. 6. What will 245 days falary amount to at 85 gui-
neas per annum ?

Becaufe the third term is days, the firft term will be 365
days=1 year, and that term and the third being each divided
by 5, the terms will ftand abridged thus :

Days. L. Days. L, 5. d.
73 - 89.25 11 49 : 57 18 1f
For 89.25
7
624-75
7

73) 4373-25

59-907=L. 59-18-13

_ Rueft. 7. How much printed paper } of a yard broad will
line a room 70 yards in circumference, and 6 yards high?

VoL. I. Z . Reciprocally,
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For

Thus,

14
6

et

.15) 84
560

O ARFTHMETIE

Bro
Rccnpxocally. as 6¢ .

Pare [V
Lengt/z._ _ Br. ; Length.
72 75 560
70 70
6 or 24
5) 420.00° 3) 1680
5) 8400 560
3) 1680
500 Anfwer.
Or abridged.
Thus, Or thus,
14 70=6X4-+3
2 8
05) 2 560
560

Que/i 8. What may one lavc at the year’s end, who hath
L. 456, 155. per annum, and {pends only Ly, 135 4d. per

week ?

Firft find what he fpcnds a-year.

Week. L. d. IVeek: L sl
L -13 41252 1 242-13-4
For 4tz 4 ' ord a2 iiHehath Ll 456 100
‘i0 : 47  He fpends 242 13 4
5) 46 13 4 208  He fuyes 214 1 8
5 17 68 e
B 176 8
233 638 0
9 638 242 13 4
He fpends = :
annually 242 134
RQueft. 9

1

. 4 can ditch 40 roods in 26 days, B can do it in
30; in what time will they do it together ?

This
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This requires two operations.

179

* Days. R. Days. R.
Firft, for what 4 can do in B's time, 20 : 40 .: 30 : 6o

R RalBcuR D,
For what time they will take together, 60X40:30::40:12 4n/.

Queft. 10. If ten men or 14 women can drink a butt of

beer in 87 days, in what time would 4 men and ¢ women
drink it?

R AR
Piefty 0o 14 g e
W. Days. W. W.
Then, 14 : 87 . 5.646 reciprocally - 105 days.
For 87
14

6

11.6) 1218.0

105 days. Anfwer.

Oueft. 11. When the bufhel of wheat fold at 10s. the
fourpence loat weighed 4% /6. what thould the fixpence loaf
weigh, when the bufhel of wheat fells at 155.2

e 1. s.
Firft, 10 : 4.5 :: 15 reciprocally : 3
4.l Tl il .
And, 4 : 3 1 6 : 4%

Thefe numbers are fo fimple, that the operation may be
entirely mental. ;

Queft. 12, There is a cafe 6 feet 9 inches long, 5 feet 3

dnches broad, and 7 feet 6 inches thick, what freight will it
pay at L6, 105, per tun ?

| Z2 ¢ 6.65
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6.75
. 5%

3375
1.6875

35-4375
7¥ teffs
248.0625 '
17.7187%
Feet. L. _—
Ao 620 265,78.162; * 43.1895
»

—

1594.68750
132.890625%

40) 1727.578125

43.1895=L.-43 3 9

Queff. 13. A merchant, in balancing his books, finds he
is due L. 575, 17 s. and that his whole fubject taken together

goes no higher than L. 487, 18 s, 6d. ; how much may he
offer his creditors of the pound ?

Debt.  Subject. D. Sub.
57585 : 487.925 11! 16 113

A
For 575.85)487.925(.847=16 11} Anfwer.
460680

272450
230340
R ) o

421100
403095

e % 18005

Rueft. 14. A merchant wants a piece of ground before his
land or tenement paved with ftones, 3 feet by 2 ; the ground
1s 30 yards by 4 ; required the number of ftones ? o

4 ; E eet.
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30
4 »
Feet. —_—
3 120
2 ! 9
— St —
6 . 1 .. 1080 . 180 Stones.
For 6) 1080

180 Anfwer.

Queft. 15. If Tlend a friend L. 200 for 6 months, how

long ought I to retain L. 500 of his at another time to in-
demnify myfelf ?

L. m. B ms
200" 6 . §00 . 2% Anfwer.
Queft. 16, When L. 36 valued rent pays 4 5. 10 d. of cels;
wharwill L. 70 pay ? s
s e oL s s,
@5 . 4 10.;. 70 .9 45
7

33 10
5

S

6) 169 2

3) 28 2%

E———

5. 9 43 Anfwer.

The following queftions are propofed and anfwered, but
the young pradtitioner is referred, for the method of folution,
to the application of the foregoing.

* Queft. 17. Suppofe a purchafe is made of% pieces Dutch
‘holland, each meafuring 56 Flemith ells, at 3 5. 2 d. per ell
Flemifh, what will be gained upon the whole, if it is fold. at
5 5.8 d. per ell Englith 2 Anfwer L. 3, 55. 44d.

uefl. 18. When wheat was at 12 §. the buﬁlel, the 6 d.
loat weighed 1 1b. 4 0z. what ought it to weigh when the
wheat falls 10 g5, 6d. 2 Anfwer 16, 8 oz, 4 pwis. 3 gr.

192.”‘71'
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ueft. 19. There is an ifland 134 miles in circumference, in
which at the fame infant, and from the fame point, 4 and
B {et out back to back, to travel round it. 4 travels 11 miles
every 2 days, and B 17 every threedays A fter what time, and
how many miles travel to each, will they meet ? Anfwer, 4
will travel 66 miles, B 68, and they will meet in 12 days ?

Queji. 20. If the longeft end of the beam of a balance be
36 inches, and the fhorteft 27 ; how much [ufpended on the
thorteft end will equiponderate 84 /. on the longeft end ?
Anfwer 112 lb.

C H:A®;. I
COMPOUND PROPORTION.

N this rule five numbers are given to find a fixth propor-
I tional, which may be anfwered by two fucceffive operations
in the laft rule, but much more expeditioufly as follows,

Of the given numbers three are conditional, or fuppofed,
and the other two move the queftion ; therefore, of the three
conditional terms, let that which is the principal caufe of
gain or lofs, increale or decreafe, aftion or paflion, be put
tor the firft term ; that number which denotes diftance of
time or place be put for the fecond term, and the remaining
pumber which will denote altion, paflion, gain or lofs, be
put for the third term, then place the other two terms which
move the queftionin the {fame order with the preceding.

Rule 1. If the term fought be of the fame name with the
firft or fecond, multiply the 1ft, 2d, and laft terms continual-
ly for a dividend, and the other two for a divifor, the quo-
tient arifing therefrom will be the 6th proportional.

Rule 2. But if the term fought, be of the fame name with
the 3d, the continued produét of the three laft terms, divided
by the product of the firft two, will quote the fixth propor-
tional.

Queft. 1. 1If 8 men receive L. 4, 16 s for 6 days work ; how
many men may be paid with L. 19, 4. for 46 days work ?

men, days. L. days. L.
81 6 1p g8l a6 1o :
T 1L Ue
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I By ST - Resr At ke A @) v 2

1f 8 men for 6 days work receive L 4, 16s. Thefe are
the conditional or fuppofid terms in the gueftion, and there-
fore poflefs the three firft places; 8 men, as being the caufe
*of altion, or gain, make the firft term ; 6 days, as being the
fpace of time, make the fecond, and the money which is gain-
ed in that time becomes the third term : then, becaule days are
put before money in the conditional terms, 16 days ftand be-
for L. 19.2 in the terms which move the queftion. When
the terms are compared, it occurs at once that a number of
men is demanded, and therefore the queftion is wrought by
the firft rule, and may be previoufly abridged as follows.

d.

men. d. :
State refumed 8 © 6 1 1 4.8 {16 : 19.2
L€y Borda)e ou

oI o G
12 Anfwer.
Here it is neceflary only to divide 24 by 2 after the terms
are abridged, whereas otherwife the procefs would have been,
8X0X19 2
e —— )
6%4.8
Queft. 2 1fthe intereft of L. 100 for one yearis L. g, what
will be the intereft of L. 5780 in 120 days#
: Lo ‘days. cintedgs L v days:
100 : 365 L.5 1l 5780 : 120
S5t 22 I 120

73) 6936.00

L.95033 ;
Here the term fought was of the fame kind with the third,
and the anfwer found by the fecond rule,

o OBSERVATION

If we put N=the given number of men in the firft que-
ftion, 1=6 days, their time, S=L. 4, 16+. their wages, T=16
days, the time propofed in the queftion, P=L. 19, 4 5. the fum
propofed, and a= the number of men required.

« If we ftate it twice, it will be

b QoS T Bl i e ;

PN —5 the number of men in equal times. .
2ot Sl

By
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By multiplying extremes and means, it will be

PNT 2
ta=—5—, and Sta=PN T

and by divifion
PNT i ~
a="g—according to the rule, and fo of any other.

Queft. 3. An undertaker contraéted to finith 500 yards of
turnpikein 30 days; and for that purpofe hired 6o men ; but,
at the expiration of 20 days, he found he had only got the
length of 260 yards ; how many men muft be added to fi-
nifh the work in the flipulated time ?

g maioid. v ydskBsd . yds, 500
60 . 20 .. 200 - 10 . 240 260
240

By abridging the terms, and cancelling an equal number of
ciphers.

: M. ds yeiad. . ydi

Tewillbe 6 130 13 21+ 240
Then 6X1X240 men.

————=110 from which deduce the men he had, viz.
13 60

>—
50 to be added.

All queftions in this rule may be readily proved by multi-
Plying the divifor into the quotient, the produét of which muft
always be equal to the dividend ; or by fhifting the conditions
of the queftion thus: If 103 men in 10 days can finifh 240
yards, how many yards may Go men finifh in 20 days, &'.

C:H AP 1L
RULE or CONJUNCTION.

THc rule of conjunétion joins together feveral ftatings
2 in the rule of proportion into one, and by the relation
that feveral antecedents have to their confequents, the pro-
portion between the firft antecedent and the laft confequent
15 difcovered, as well as the proportion. between the others

in their feveral refpecs.
2 Te
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To difpofe this rule aright, the antecedents muft be ran-
ged in the left hand column, and the confequents in ths
right hand one,

The firft antecedent and the laft confequent, whofe ante-
cedent is fought, muft be of the like fpecies; {o muft the fe-
cond confcquent and the third antecedent; and this order
muft be continued througheut the whole. :

The terms being thus difpofed, the divifor is found by
multiplying all the antecedents into one another continually,

~and the dividend by multiplying all the confequents in the
fame manner, the quotient arifing from ‘thefe two factors
gives the antecedent required. . Ah

This rule may be fo-abridged by cancelling equal quantities
and abbreviating commenfurables, that the whole operation
may be performed with very little trouble.

EiX ATV ARSI S it
1. Suppofe 100 /b, of Amfterdam=100 /5. of Paris, 100/.
of Paris — 150 /b. of Genoa, 100/, of Genoa = 70/. of
Leiplic, 1oo/b. of Leipfic= 160 /b. of Milan, bow many /.
of Milan will equiponderate 548 /. of Amfterdam ?

Antecedents. Confcquents; Abridged.
b, : Jhisvir - Ant. Con.
100 of Amfterdam=100 of Paris. 5 3
100 of Paris =150 of Genoa. 2
100 of Genoa — 7o of Leipfic. 7
1co of Leipfic =160 of Milan,” i g

How many of Milan =548 of Amfterdam. ?
Then 3X2X7X548 4
ey —920%¢ /b, of Milan=548 /. of Amfterd.
5%55 o ok

& LadT A8l s RaceAr TRRE o i
® TFhe two 100’s on both fides cancel each other, and let the
_laft cipher of the three remaining antecedents be cancelled,
" 100 /b. of Paris, 1c0/b, ot Genoa, and 100/. of Leipfic,
which is dividing them by 10; and to preferve the equality
on the fide of the confequents, cancel alfo the laft ciphers ia
150, 70, and 160 ; after which divide one of the remaining
~10’s on the antecedent fide by 5, and the i 5 on the confequent-
i fide by 5, and the quotients will be 2 on the fide of the
“antecedents, and 3 on that of the confequents: then 2 will
meafure 2 on the antecedent-fide, and 16 on the confequent-
SCVOL L R A e R g de
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fide ; as it will do 10 and 8, and the quotients thereafter will
be 5and 4; which being again reprated for the remaining
10 and 4 on both fides, leaves another § on the antecedent-
fide, and 2 on the confequent-fide. And as there is no fur-
ther room for abridging, by reafon of the odd numbers § and
§ on the one fide, and 7 and 3 on the other, the operation
is made, and the anfwer found as above. :

The ufe of this rule may be extended to all queftions in
proportion whatever, whether fimple or compound, integral
or frational ?

. Exam. 2. If 12 yards of cloth coft L. 10, 105 what will
20 yards coft ?

Ant. Con. Abridged.
12 yds. L.1a.g 3 10.§
What will 20 'yds coft? A

Then 10.5X5

——=L, 17 10,
3

~-Exam. 3. If L. 100 in 12 months gain L. 5 intereft, what
will L. 500 gain in 6 months 2 : : : £ 20

Ant, - Con. Abridged.
L. 100 principal L. 5 intereft. 2 53
in 12 months. 6 months. 5
‘What intereft will 500 principal gain
Then'gXs -~ . o
——=Loi2.10
4 ‘

Exam. 4. If 18 roods of ditching be done by 3 men in 16
days, when the day is 15 hours long, how much may be doné
by 8 men in 4 days, when the day is 9 hours long ? -

()

Antil seiore L Cony

3men. 18 roods,

16 days, - 4 days..

15 hours long. ¢ hours longe

How many roods may 8 men do? -
Each fide being properly abridged, it will be
ped *-_._73,_- , it

n e 5 % .- :
2 ‘xﬂﬂ?c
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Exam, 5. 1f 12 cwt. be carried 100 miles for 6 guineas,
how many cwt. may be carried 150 miles for 12 guineas ?
>

Ant. : Con.
Firft, 12 cwt. 6 guineas,
100 miles. 150 miles.

For 12 guineas how many cwz. 2

Abridge both fides, and it will be 2X2X12
; 7 =16 cwt.

3 %

Exam. 6. If 12 men build a wall 3o feet long, 6 feet high,
and g feet thick, when the dayis 10 ‘hours long, in how
many days will 6o men build a wall 300 feet long, & feet
high, and 6 feet thick, when the day is buc eight hours long ?

The terms being properly arranged and abridged, it will
be 2X%30=60. 5 i

Exam. 7. If 24 men dig a ditch 724 yards long, 7 feet
deep, 3 feet broad at the bottom, and s feet broad at the top,
in 236 days, when they work (3 hours and 24 minutes each
day; in how many days will 16 men dig a ditch 975 yards
long, o feet deep, 7 feet at the top, and 5 at the bottom,
when they work 12 hours and 36 minutes everyday? ~

The terms being properly arranged and abridged, it will
6% : : :

3X59X201%975 5 .
: ———1520 days.

2X62X181X7

Exrm. 8. If 18 men build a wall 40 fest long, 3 feet thick,
and 16 feet high, in 12 days, how maoy oiea muft b em-
Ployed to build a walil 360 feet long,” 8 fect thick, and 10

eet high, in 6o days? i ;

The terms being properly aranged and abridged, it will be
2X9X3=54 men. Anfwer. X

All queftions performed in this manper may -be - quickly
proved by reveriing the queftion s thus, If 54 men buiid a
wall 360 fect long, 8 feet thick, and 10 feer high, in 6o
days, how many men, & 2" The antwer will be iound to

be 18. ' 3 5 & e S iz
| Pt s Mo i
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C'HA P IV ,
RU'LES or PRACTICE.

THETC compendiums in proportion, which are diftinguifh-
ed by the name of the rules of praétice, becaute tliey
~were invented occalionally by merchants ia expediting prac-.
tice, comprehend a_great part of the calculations uicd in
counting-houfes, particularly when an unit is the firft term
“in the proportion’; and it is certain, when any procels is
fthort and unperplexed, one is lefs liable to errour than when
he hath to do with heavy multiplications and divifions. = in
order to aflift the young praditioner, 1 have inferted a table
of aliquot parts, and given the method of inventing it.

Table of the aliquot parts of a pound. b

S el LR e B
10 o== I 8=v%
6 8=1 I
,‘5' 0:;; o 8:'7x5'
4 o=* o 6=14%
et o 4=1
2 6::%. o 3:-5'2
T i ) 0O 2—=7Tz¢%

This table, and any other of the fame kind, may be effeét-
ed by reducing the given parts or denominations to the lowelk
name mentioned in them for a divifor, and an unic of the in -
teger to the fame name for a dividend, the quotient is the
frattional part.in the loweft terms; for inftance. 65 8 d.=80
pence, and 1 /=240 pence; but 32 — 3, confequently 6.

. 8d.=5 of 1/ and fo of ahy other.
g . n

Cafe 1. When the price of the inte

of a pound conrained in-
one fingle divifion..

ger is.any aliquot part
the table, the anfwer is found by

“CGufers A0 s, What‘."co-& 375 yards? -
RIS e
TL." 187 10 for ;‘of 1l remairﬁhg :-‘..»;Q S5

: ST SR L B vant,
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Exam. 2. At 6s. 8d. what coft 545 /5.7
3) 545 .

L 18[ 13 4; here the remainder is 2X6s. 84,

Exam. 3- At 5 5. what coft 475 yards ¢
4) 475

——

Li1i8 15; for 3 =159
Exam. 4. At 4 5. what coft 274 yards ?
) 24

— e

L.g4 16; for £=16 .
Exam. 5. Atas. 6d. what coft 875 /. 2.
8) 975

—

L.10g 7 6 ; for 3%25. 6d. = 75:6 d,

Ezxam. 6. At 25. what coft 7425 yards ?
10) 7425

—

‘L, 742 10; for gX25. =105,

Exam. 7. At 1s. 8d. what coft 4167 yards 2
12) 4167

Liosigs; for 3Xis. 84d. =35s.
Exam. 8. At 6 d. what coft 4578 yards?
40) 45718

————

L. 114 g; for18 fixpences =9s.

Exem. 9. At 4 d. what coft 975 yards? | '
6o) 975

L,16 g; forig fourpences =5

Exam. 10. Atz d. what coft 6875 yards 2
-2 8lo) 6835

L85 18 935 for S 18s. and .thc re-
f malmng 3)(3,_9:1

31

L' xam
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Exam. 11. At 2 d. what coft 3745 ounces 2
12[0) 3745 - :

L. gt as for 1 —4s. 24,

Cafe 2. When the given price is any even part of a pound
lefs than 2 4 it will be an even part of fome of thofe men-
tioned in the table; and the anfwer is found by dividing and
fubdividing accordingly. The remainders may be valucd as
above, or carried on decimally.

Exam. 1. At 1 farthing what coft 3600 yards ?
12) 3600

80) goo threepences; for 12 grs.=3d.

L. 3 15 by the table.

Exam. 2. At 13d. what 504 yards? _ .
13d.=; of 5d. therefore 4) 504 '

~ 6) 126 fivepences.
8) 21 half-crowns:

—

. L. 2 12 6 by the table

Cafe 3. If the given price is no aliquot part of a pound, it
will be compofed of aliquot parts, which either may be divi-
ded for feverally as before, or, whea the remaining part is
any cven part of the foregoing, divide the quotient for it, and
the fum of the quotients will give the anfwer. Sometimes we
can, with great propriety, divide for the neareft aliquot part
above the given price, and when the value of the difference
is fubtradted from that quotient, the remainder will be the an=

fwer. A few examples will be the beft illuftration, 4

Exam. 1 At 2%d. what coft 8754 lbs.?
. 120) 8754

1d.is*of 2d. 4) 72 19‘ at 24.
18 49 atXd.

L. G129



