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THE AUTHOR'S PREFACE. 

THE public will, no doubt, be surprised to find there is another .. ' 
tempt made to publish a book of ARITHCllETIC, when there are SUI I 
numbers already extant on the same snbject, and several of them til," 
h""e so lately maLle their appearance in the world; but I flatter mysc i" 
that the following reusons, which induced me to compile it, the meth" 
and the conciseness of the Rules, which are laid dow11 in 80 plain n: " 
familiar a ma1ll1er, will ha"e some weight towards its having n favoll. 
able reception. 

Havin9 some time ago dr8wl111p a set of Rules and proper Questiu!J' 
with thell' Answers annexed, for the use of my own school. and diviil,· , 
them into several books, 3.9 well for more ease to myself 3.9 the readi" .' 
improvement of my scholars, I fouud them, by experience, of infini!" 
use; for when a master taked npou him that laborious (thongh UUIl" 

cessary) method of writing out the Rules and (iuestious in the chilLlre!!' 
books, he must either be toiling and slaving himself. after the fatignc L 

the school is over, to get ready the hooks for the next duy, or else mn' , 
lose that time which would be much better spent in iustmctillg all ' 
opeuing the minds of his pupi13. There "'US, 11O\\'C\'CI', "till an illCO' ' 
vl'uience which prevented them from giving me the sati,faction I at fir.-,: 
cxpected; that is, where there nre seveml boys in n class. some one ,,' 
other must wnit till tho boy who first has the book finishes tho writi,,-, 
of those nIles or questions he wants, which detains the others ITu .. , 
making that progress they otherwise might, had they a proper book ,,; 
Rule. and Exaniples for each boy; to remedy which I was prompk 
to compile one, in order to have it printed, which might not ouly be u! 
use in my own school, but in other schools, '\vhere the iB~trncter8 wi~~1 
their scholars to malte a quick progress. It will also be of great u.<" 
to snch porsons liS havo acquired some blOwledge ofnnmbers at schou! 
to make them the more perfect; likewise, to such as have complet,,· 
themselv0s therein, it will prove, after an impartia perusal, on aCCClll,: 

of its great variety and bre,';ty, a most agreeable and entertainin~ E. . 
ercise Book. I shall not presume to say anything more m favour of tl,i" 
work, but beg leave to refer the unprejudiced reader to the remark cf I 
certain Author,' concoming compooilions of this nature. His war" 
are as follow :-

" ~nd now, after all, it i.. possible that some, who like best to trc" ' 
the old beaten path, and to toil at their business when they may do i.­
with pleasure, may start an objection against the use of this well·il" 
tended A.sistant because the cour8e of Arithmetic IS always the saUl~ : 
and thereforo say that Bome boy., Inzily inclined, when they see anothL: 
lit work upon the same question, will he apt to make hi; operation P,"", 

• Dilworth, 



6 PREfACE. 

t;;,· their own. But these little r. ,l·.".m·ies are soon detected. by the dili­
"ence of the Tnt,)!"; thcref'm~, as (iitreren! questions to different boys 
do not in t},:.; k",,[ promu:" tbeir illlpruvemellt, so neither do the. same 
nl1eEtion~ iInpellc it. i-;(·ither i3 it i!1 the p::nvcr of any master, (In the 
':Imrse of hi, 1m3i",,";.,) how fdl of fpi...ilB soever he may be, to frame 
neW "''''''ll;,l rs c.t pleasure in any Rule.; uut t1~e sa~e question will fre­
ljilently OCCTlL" in I.Le far..1e Rule, llot\Ylthstandlng hIS greatest care and 
i.kill to tile contrary . 

. , IL may abl' \;e [u·thcr 01..jcctecl, that to tee.ch by a printed hook is 
:111 Ul'gulueut of ignor;tllCC aild jnc~rr'city, -\vlJ.ich is no less .tL·inin~ thO? 
~he fOl'll1er. !le, in<ked, (if sneh a one there be;) who 15 afrUld hIB 
. cholU!"s will illlPro\'e too f.'l,t, will undouh:edly decry this method, but 
i,hnt nwstCt\.: i:: .. :nor311{'e Chg neVl'r he l)n)q~'ht ju (rlCf:lioll ,vho call begin 

dd cn:.l it r(':,dj!,~.~ j fli;L!, n10st t:el'tail~l:~·.l1l tt scJluLLl":; nOll-inlproveirient 
('an be as little (lnesti"Jncrl \ylw l!1~,ke:; a llluch grf"l~cr progress by this 
th~U1 hv the- COmlllnI1 1l1eihcd," 

To ~:llt"r into a IOJ1~ ,1t:tail ef evcry hule would tire tbe render! Ulld 
\\·(11 tho prcfacp h all nnlbnal length; I shall, therefore, only glve a 

gener,,] idea ef the 1[;' .J;, d of pJ'eeee-diog, aICd leave the rest to speak 
·,11' itself, "'hich, I 11O£1e, the re-ader ,,,ill find to allSWer the title, alld the 
reeommend"tion ;-i"en it. As to the Hules, they follow in the same 
'G,lIlOC!" as the tal)l~ uf contents specifies, fild ill much the same order 
";; t1Jcy arc gell( raLy h'1,c:ht in sclwnls. I have gone through the four 
i'.m.]u,nc"lal Rlllcs ill Integers first, hefore those of several denomina.­
lions, in on1er tll'lt, they being well understood, the latter will be per­
i.mneJ ".'ith mnclt more e,,'e and d,c"i',,~ch, according to the rules shown, 
thom by the customary method of dotLing. In Multiplication I have 
: hown both the heauty and use of that excellent Rule in resolving mo~t 
(1uestions tlnt ocr'n!" in JD'':;'c;",rrclisillg', and have prefixed to Reduction 
,:cyeral Bilb (.1' FarcC"lo, which are applicable ~.., rcal business. In work­
hg [nterest by Dc,·i:.,als 1 hwe added (abIes to the Rules, for the mOl'e 
, .. "r.1y cnknlut!nG of Anlluitieo, &c., and have not only shown the use, 
. 'Ilt 11:" method of "I<lking them; like",i"c a Table calculated for find­
:,]g the blerest r,; Money for any numl;cl' of days, at any rate per cent., 
I,y Multiplication mod .\..l,1iiiOll enl)'. which may also be applied to the 
"ucillation of Incomes, f'.alaries, or \\' <;eo, ::)1' any number of days; and 
[ may venture to say, 1 h:1';(, f0ne tl"'ongh the whole with so much 
plainness and PCi·";1i""i 1.y, that there is none hetter extant. 

I have 1](,thi,,0: r"'i!wr to add but n rctum. ufmy sincere tbanks to all 
those gentiClTICn, scho0hnnSLC.i.'S, and others, v.'hose kind approbation 
,md enconro::ement llfl\'e W1W <"otClbliched the use of this book in almost 
"wry school of e:nincnce thl"Oughout the kingdom, but I think my grati­
"cde more especIally due to tb)oC' who have favoured me with theil' re­
'~1ark.B,; though I mmt still be~ of every c~Il:(~ill llilfl judicious reader, 
: Ilut if he should, hy ch,'nc,·, fir..} a tra:1Bposroon of a letter or a false 
~~gnre, to ~'xeu.~e it; Ln', notv.,-ith.-.;t[ll:,t1ing there has been great' care taken 
'" cOlTectmg, ye~ errors of the pre~3 \\"il.l in~vitab!y cr~ep in, and some 
may also have shppceJ mY DhZCH<itJ(lll; 111 eIther Qf whlch cases the ad. 
monition ef a good-natured "':c,clcr y;i:t be very acceptable to his 

Much ol,liged ",,<1 IIlOGt ohedient lrnmble servant, 

F. WALKINGAME. 
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ARITHMETICAL SIGNS OR CHARACTERS. 

+ is the sign of ADDITION; and is called plus, or more. 
- is called minus, or less, and denotes SUDTRACTION. 

X --- into, and denotes i'.lULTIPLIC.'I.TlON. 

-:- --- hl/, and denotes DIVlSJO:'>l. 
= is the sign of EQUALITY. 

: : are the si,,"ns of PROI'OnTlO~;. 
V is the Radic;l Sia-Il, or sjan of E'·OLUTION. 

if) denotes the djlTe<~('nce Lc~ween two quantities when it is 
uncertaiu IV hich is the greater. 

ILl. tT 5Tr. ATION"S. 

G+3=9 signifies 6 plus 3 equal 9 : tllat is, 6 added to 3 C'quaI9. 
7-4=3 signifies';' lIlilius ·1 equal 3: that is, 4 taken from 7 

leaves 3. 
4X3=12 is read 4 into 3 equal I? : that is, 4 multiplied by 3 

equal l:.2. 
12-:-4=3 is read 12 "yl eqllal3. TIut Dil'ision is more can­

venicntly exnrccs{·d in the form of a Fraction: thus, 
1.;/ =3;· t'\"l:he divided by four (~i7/{!l three. 

As 2: 4 : : 8: 16; As ~ arc to ·1, so {j)'l' 8 to 16. 
v16='1; the Square nuc,l of 16 equal 4. 

8Y 64=4; the Cube fluut of C t (,qual 1. 
A vinwluin connects two 01" more terms which are to be con­

sidered as forming one term or quantity. It is signified by a 
line drawn over them; or by parentheses including them. 

A point is often used instead or the cross to" denote ;lJ7I1ti­
plication; and in Algebraical Theorems, &c., the mlll:iplica. 
tion of the quantities denoted by diiTerent letters is uIIller­
stood by placing the lelte!"s together v,it!lOut all:: sign between 

them. Thus ~ . 5+7, den"tes that 5 and 7 are to be auded, 
and the sum (12) to Le multiplied by~. Also, (ab+c). (n-1) 
denotes that a alit} b are to be multiplieu, c added to the pro­
cluct, and the whole to be multiplied by one less than the num­
ber or quantity representecl by 7!. 

Folio, 
Quarto, 
Octavo, 
Duodecimo, 
Octodecimo, 

The common sizes of Books are 
of ,,·llich 2 leaves make a sheet, 
.............. 4 ................................ . 
.............. 8 ................................ . 
.............. 12 

IS 

marked 

ffo. 
4to. 
81'0. 

12mo. 
18mo, 



THB 

TUTOR'S ASSISTANT 

BEINS A COMPENDIUM 01' 

PRACTICAL ARITHMETIC. 

Integers, or lV/tOle Numbers. 

ARITHMETIC is the science of numbors; or the art of nunw]: 
cal computation. A whole number is a unit, or a collection (,; 
units. 

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

NUAtERATION AND NOTATION. 

A figure standing alone, or the first on the right of othe]'. 
denotes only its simple value, as so many units, or ones; t);" 
second is so many tens; the third, 80 many /wndreds, &c., ill­

creasing continually towards the left in a tenfold proportion. 
Numeration is the art of reading numbers expressed in fii!­

ures; and Notation, the art of expressing numbers by jigu~~s 

THE TABLE . .. c 
§ .. -.. 1 ~ c 
'a ~ g 
~ i ..a 
~ . Eo< 

""' .... 
0", 0 0 

~..8., ~ 1"'-'--.. "' ... Eo<'tl ~ 'tl i l§ c'- 1il 11 "' e til .0 .. ... c ... 
§ 1"' '" 1l~~ rg~g 'tl"'!l 

!l..8 ::t Q,) ..... "0'<: § !l'a 
~ :t:Eo<E-< =~~ :t:Eo<Eo< :t:Eo<;:J 
3 ; 578 , 695;273 , 841 , 
~ 

Millions' period. Units' period. 
This T~ble might be infinitely .xf.ended 

A2 



10 I\"(:]IERATION (TUTOR'S 

NOTE. To read any Number. Divide it into periods of six figures 
"~ch, beginuinG' at i:", right hand; -and l"uGh period into umi-periods 
with U different "'''-''k, tor the sake of distinction. The first on the 
right hand is the ~'nits' pCl'icd, tbo second the Millions' penod, &c. Be­
r;inniuG' at the left, ohservo that the three figures of every compl.ete 8P'"u· 

l'eriod must be reckoned as 80 ill/Ely hundreds, tens, and unita; join. 
ing the word thousands ·,-;j,d' you come to the middle of the pcdod, and 
,rH" proper name of the p~"iod .. t the end of it. 

2. 1'0 c.Tpress all.'! riven Number in Fig"'·cs. Begin at the left, and 
'.vrite the figm'es w hie 11 denote (as so many hu.ndreds, tms, and units,) 
the ~lUm~)er il~ that semi-per~od; .C:l"~ pl'Ocee~ t~us with each. successive 
: """J-penod, till the" h')\e 18 C'" ,'.' r_ptcd; piacmg a separatm'g comma 
in the middle of 8c:cL peri, .,1. OJ' im,nodiately afler the thousands, and a 
gemieolon between the peri.,,:b. But oL3e,-ve, that though every semi· 
period but the first on the left must have its complete number of three fig­
",-,·s.that may lJC incomplete, and consist of only one or two figures: also, 
where significant fig:!"", ore not required in any pSIt of a number, no 
temi-period must be omiaed, but the places must be filled up with 
eiphe1'S: . 

E::'m./('. "-,-itO ill figErcs, sevellty thousand foUr hundred billions, 
two h·m:lrc-.! and tell tl1"'\l,~·",d mil'jons, ur.d ninety-six. 

Firct, write 70 (,evenly) with a comma, these being thousAnds; then 
·~00 (f'mr hunclrc~) with a eemicololl, denoting the end of the period; 
,lext, write 210 (two h1!lHlred and ten) and, hReanse they nre thousands, 
,.·.,t a comma after them, and thell 000 (three cipherR, there being no 
",ore millions) rollowe,1 by a semicolon, to denote the completion of 
the period; again, r,ut '_)0 (three nlOYe cipht-=lS, denoting the absence 
.0[' t.1lOusll;l1ds) with a comma after them, Md then 09G, (ninety-si!t,) 
wInch will complete the number: thUB, 70,400; 210,000; 000,096, . 

E:;::crrCISLS IN NU)IERATIO:"< A:,D NOTATIO~. 

Read, or write in words the following numbers, 

*(1) 3 ( 13) 721 (25) 500050005 
(2) 30 (14) 906 (26) 1010100 
(3) 33 (l.'i ) 4294 (27) 11110101 
(-1) 300 ( 16) 9'-!-,~d (28) 499994949 
(5) 303 ( II') :':J-!~9l1 (29) 3584600987 
(6) 330 (18) 3; r(~ (30) 581610070840 
en 3""" 00 ( 19) 703703 (31) 5846100708400 
(8) 127 (:30) 311311 (32) 37613590200116 
(9) 1-'''' (21 ) 113113 (33) 5008000400000 I • 

(10) :~17 (2': ) 131131131 (31) 601008000180070 
(11)'271 (21) 70:::207780 (35) 37000000000075048 
(12) 112 \:~ J) 8070780Si' 

.. Tho figure. in parcntheees refer to the Editor's Key to this 
work. 



A!l8f5TANT.] NlI~IERATIOS . 11 

Express in jig'lm!$ tile following IWmbers. 

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

(2) One hundred and eight; one hundred and eighty; 
eight hundred and one; eight hundred and ten; one hundred 
and sixteen; one hundred and sixty-one; siK hundred and 
eleven. 

(3) One hundred and twcnty-tlm>e; one hundred and thirty­
two; two hundred and thirteen; two hundred and thirty-one' 
three hundred and twelve; three hundred and twenty-one. 

(4) Two thousand five hundred and seventy-two. 
(5) Seventy-two thousand five hundred and seventy-two. 
(6) Five hundred and seventy-two thousand ihe hundred 

and seventy-two. 
(7) Ten thousand nine hundred and ten. 
(8) Nine hundred and ten thousand nine hundred and ten. 
(9) One bundred and nine thousand nine hundred and one. 
(10) One hundred and ninety thousand and ninety-one. 
(11) Nine hundred and one thousand and nineteen. 
(12) One hundred and fourteen millions, one hundred and 

forty-one thousand four hundred and eleven. 
(13) Four hundred and six millions, six hundred and four 

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

saty-fOUT. 
(15) Seven millions, seventy thousand seven hundred. 
(16) Seven hundred millions, seven thousand and seventy. 
(17) Ten millions, one thousand one hundred. 
(1"8) One hundred and one millions, eleven thousand one 

hun-dredand ten. 
(19) Twelve billions, seventeen thousand and nine millions, 

and eighty-nine. 
(20) Seven thousand five hundred and four trillions, sixty 

thousand millions, eight hundred thousand. 

Roman l\-ullIcrais. 

I 1 One. VI 6 Six. XI 11 Eleven. 
II 2 Two. VII 7 RC\"I"'>ll. XII l~ Twelve. 
III 3 Three. VIII 8 Eight. XIII 13 Thirteen. 
IV 4 Four. IX 9 Nine. XlV 14 Fourteen. 
V 5 Five. X 10 Teu. XV 15 Fifteen. 

• 



1~ AVDITIOX OF DITE,3ERS. ITUT01\'S 

XVI 16 Sixteen. ee 200 Two hundred. 
XVII 17 Seventeen. eee 300 Three hundred. 
XVIII IS Eighteen. eeee 400 Four hundred. 
XIX 19 Nineteen. D 500 FiYe hundred. 
XX 20 Twenty. DC 600 Six hundred. 
XXX 30 Thirty. DeC 700 ~~''''Cll hundred. 
XL 40 Fnrty. DL'ee 800 Eight hundred. 
L 50 Fi;tv. fleeCe 000 r\'ine hundred. 
LX 60 f:;ixty. r,1 1000 One thousaud. 
LXX 70 ~3·_,q~nt-{. l\lDCeCXXX 1830 One thousand 
LXXX flO Eigh:y: "i::ILl hunw'eu and 
XC 90 r\'incty. thirty. 
e 100 One hundred. 

NOTE. A less numerical letter standing befol'e a greater, mUBt be ta­
ken from it, as I before \' or X, "1l,I X before L or e, &c., thus, IV. 
Four; IX. Nine; XL. Forty; XC. i';inety, L'i:w. And a less nllmericru 
letter standing aftel' a ~eater, is to be added to it, thus, VI. Six; XI. 
Eleven; LX. Sixty; CX. One Hundred and Ten. 

All operations in Arithmetic arc comprised under fOllr 
elementary or fundamental Rules: viz., Addilion, Subtraction, 
:Multiplication, and Division. 

ADDITION 

TEACHES to find the sum of several numbers. 
RULE. Place the numbers one under another, so that units may star:d 

under units, tens under tens, &c.; add the units, set down the units in 
their sum, and carry the tens as so many ones to the next row; pro­
ceed thus to the last row, under which set down the whole amount. 

PROOF. Begin at the top and add the figures downwnrds: if the sum 
is fonnd the same as before, it is presumed to be right. 

*(1) 275 (2) 1234 (3) 75245 (4) 271048 
llO 7098 37502 325176 
473 3314 91474 107584 

_ 354 6732 32145 625608 
271 2546 47:::58 754087 
352 61'09 21470 279736 

* Say 2 and 1 are 3, and 4 are 7, and 3 are 10, a.'1d 5 nre 15, set do't'm 
5 and carry 1; 1 and 5 arc 6, and 7 are 13, and 5 are 18, and 7 are 25, 
and one are 26, and 7 arc 33, 8et down 3 and carry 3; 3 and 3 are 6 and 
2 are 8, and 3 are 11, and 4 are 15, and 1 are 16, and 2 are IS, set down 
18: eo the BUm ie 1835. 

After practising Ii few examples, it will be better for the learner to 
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(5) 590046 (6) 370416 (7) 781943 

73921 2890 5l1t'::?O 

400080 60872 1693748 

4987 998 300-186 

198U 475:::3 920-137500 

201486 9836 7SG3::?109 

9883 '2G6::?7 9 .. 08175 

(8) What is the Slim of 43, 401, 9747, 3464, 2263,314, 

9741 
(9) Add 24603·1, 298765, 473'21, 58653, 64218, 5376, 

98'21 and 640 together. 
(10) If A has £56. B £104. C £274. D £1390. E £7003. 

F £1500. and G £998. j how much is the whole amount of 

their m:mey ? 
(11) How many days are in the twelve calendar month~! 
(12) Add 87929, 135594, 7964, 3621,27123,8345,35921, 

2374,64223.42354,3560, and 1.52165 together. 
(13) Add 6228, 27305, 7856,287,7664,100,1423,25258, 

52S, 3135, and 83S. 
(14) How many days are there in the first six mon~bs of 

the year j how many in the las! six j and how many ID the 
whole? 

(15) In the year 1832, how many days from the Epiphany 
or TweIrth-day (Jan. 6th) to the last day of July? 

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

(17) When will the lease of a farm expire, which was 
granted in the year 1799, for ninety-nine years? 

(IS) A person deceased left his widow in possession of 
£2500. His eldest son inherited property of the value of 
£11340. To his two other sons he bequeatbed a tbouland 
pounds each more than to his daughter j whose portion ex­
ceeded t~e property lef~ to her mother by £500. A nephew 
and a mece had legaCies of £525. each j a public charity 
£105.; and his four sen'ants the same sum to be divided 

add tbe figures wit1\Out naming tbem. Thus, in adding tbe fin! col­
~:nt:f tbe above example, 8ay 2, 3, 7, 10, 15; let down :; ad carry 

This method will rond both to qllickneu and precision. 
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amongst them. What was the aggregate amount of his pro­
perty? 

(19) Tell the name and signijiclltion of the sign put between 
the following numbers: and find what they are equal to, as 
the sign requires. 

1724+649+ 17+5400+ 12+999. 
(20) Requited the sum of forty-nine thousand and sixteen; 

four thousand eight hundred and forty; eight millions, seven 
hundred and seven thousand one hundred; nine hundred 
and ninety-nine; and eleven thousand one hundred and ten. 

(21) When will a person, born in 1810, attain the age of 45 ? 
(22) Henry came of age 13 years before the birth of his 

cousin James. Howald will Henry be when James is of age? 
(23) Homer, the celebrated Greek poet, is supposed to have 

flourished 907 years previous to the commencement of the 
Christian era. Admitting this to be fact, how many years was 
it from Homer's time to the close of the 18thcen.tury; and 
how long to A. D. 1827? 

SUBTRACTION 

i'f'j:;ACHES totake a less numbe'r from a greater, to nnd thtl re­
mainder or Difference. 

The number to be subtracted is the Su'btrahefl:d, and the 
other is called the Minuend. 

RULE. H (lYing placed the Subtrahend uTIder t!!-e Minuend, (in the same 
order as in Addition,) begin at the units, and subtract each figure from 
that above it, setting down the remainder underneath. But when the 
lower figure is the greater, borrowte,.; which add to the upper, and 
then subtract: set down the remainder, and entry one to the neiKt figure 
of the Subtrahend for the ten that was borrowed. 

PROOF. Add the DijJ'erence to the Subtrahend, and their sum will be 
the Minuend. 

(1) From 2714754 (4) 271508300 (7) 1000000000 
Take 1542725 72841690 987654321 

(2) 42087::!96 (5) 375021599 (8) 2746981340 
34096187 278104609 1095681539 

(3) 45270509 (6) 400087635 I (9) 666740825 
32761684 9184267 j 109348112 
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(10) From 123456789 subtract 9B765432. 
(ll) From 3114768Q975 subtract 71373B0799. 
(12) Subtract 6411570035 from 1630054Hi4. 

15 

(13) Required the difference between 240914 and '2IfC91. 
(14) How much does twenty-five thousand and fOUr exeeed 

sixteen thousand three hundred and ninety? 
(15) If eighty-four thousand and forty-eight be deducted 

from half a million, what will remain? 
(16) The annual income of Mr. Leminington, s'eniot, is 

twelve thousand five hundred and sixty pounds. Mr. Lein­
mington, junior, has an income of seven thousand eight hun­
dred and eighteen pounds per annum. How much is the son's 
income less than his father's? 

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

(\8) The sum of two numbers is 36570, and oile of them 
is twenty thousand and t\velye: what is the other? 

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

(20) Two brothers who were sailors in Admiral Leird 
Nelson's fleet, were born, the elder in 1767, and the young­
er in 1775. 'What was the difference of their ages, and 
how old was each when they fought in the battle of Trafalgar, 
in 180!>? 

(21) Henry Jenkins died in 1670, at the age of 169. How 
long prior to his death was the discovery of the continent of 
America by Columbus, in 1498 ?-Also, how many years have 
elapsed from his birth to 1827? 

EXAMPLE. From 32906547 subtract 8210468. 
32906547 Minuend. Say 8 from'7 I cannot; borrow 10, and '1 are 

8210468 Subtrahend. 17,8 from 17, 9 remain; Bet down 9 ahd carry 
24696079 Difference. 1.-1 and 6 are 7, 7 from 4 I cannot; borrow 

10, and 4 are 14, 7 from 14, 7; set down 7 and 
32906547 Proof. carry 1.-1 ancl4 are 5, 5 from 5, nothing; set 
down (0) naught.-O from 6, 6; set clown 6.-1 from 0 I cannot; but 
1 from 10, -9; set down 9 and carry 1. rrocced in like manner 'to the 
end. 

When the pupil is initiated in the practice by working an example or 
two, he may simplifY the work by omitting to express some m'the par­
··rieulars. Thus, in th~ preceding example, it will be sufficient merely 
to say, 8 from 17, 9; set down 9 and carry 1; 1 and 6 are 7,7 from 14 
7; 8et down 7 and carry 1, &C. 
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(22) Borrowed at various times, £644., £957., £90., 
£1378., and £129~.; and paid again the different sums of 
£763., £591., £1161., £1000., amI £S47.-What remains 
unpaid? 

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

10874 - 999!J 51170 - 50049 
(~4) John is seventeen years younger than Thomas: how 

old will. Thom.:s be when John is of age; and how old will 
John be when Thomas is 50? 

MULTIPLICATION 
TEACHES to repeat a giycn number as many times as there 
are units in another gil'en number. 

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

RULE. \Vhen the multiplier is not more than 12, multiply the units' 
figure of the multipliclUld, set dou'n the units of the product, reserving 
the tens; multiply the next fir;ure, to the product of which carry the 
tens reserved: proceed thUB tiI! the whole l~ multiplied, and set down 
the last product ill full." 

MULTIPLICATION TABLE. 

1 2 3 4 5 6 7 S 9 10 11 12 
2 4 6 8 10 12 14 16 18 20 22 24 
3 6 9 12 ]5 18 21 24 27 30 33 36\ 
4 8 12 16 20 24 28 32 36 40 44 48\ 

~I 
10 15 20 25 30 35 40 45 50 55 60 
12 18 24 30 36 42 48 54 60 66 72 
14 21 2S 35 42 49 56 63 70 77 84 

81 16 24 32 40 48 56 6·1 72 80 88 96 
9 IS 27 36 45 54 63 7Z SI 90 99 lOS 

)0 20 30 40 50 60 70 SO 90 100 110 120 
11 22 33 ,1·1 55 66 77 88 99 110 121 13:2 
12 24 36 48 60 ~') 

I~ 84 96 108 120 132 144 

" EXAMPLE. Multiply il3097 by 4. 

713097 
Say 4 times 7 are 28, set down 8 and carry 2; 4 times 

!) are 36 and 2 are 38, set down S anu carry 3; 4 times 
4 o (naught) and 3 are 3, set down 3; 4 times 3 are 12, 

2852388 sct down 2 and carry 1; 4 times 1 arc 4 and 1 are 5 set 
down 5; 4 times 7 are 23, set down 2B. ' 
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(1) Multiply 25104736 by 2. I (7) Multiply 3725104 by 8. 
(2) Multiply 52471021 by 3. (8) Multiply 4215466 by 9. 
(3) Multiply 7925·137521 by4. (9) Multiply 2701057 by 10.­
(4) Multiply ~7104107 by 5. (10) Multiply 31040171 byll. 
(5) Multiply 23101759 by 6. (11) Multiply 73998063 by 12. 
(6) Multiply 7092516 by 7. 

(12) ;\Iultiply 7~0149326 by 3, 4, 5, 6, 7, 8, 9, anu 10. 
(13) ;\Iultiply 12:3456789 by 4, 5, 6, 7, 8, and 9. 
(14) Multiply 987654321 by 9,10,11, anu 12. 

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

(\5) 5710592 X 13. \ (18) 2057IG5XI6.\ (20) 9215324x18. 
(16) 5107252X14. (19) G2517:21XI7. (21) 2571341XI9. 
(17) 7653210x 15. 

When the multiplier consists of several figures, multiply 
by each of them separately,' obsen'ing to put the first figure 
of every product under that figure you multiply by. Add 
the several products together, allU their sum will be the total 
producq 

PROOF. Make the former multiplicand the multiplier, and the multi­
plier the multiplicand; and if the work is right, the products of both 
operations will correspond. Oil,e/'/c;s,·. A presumptiye or probable 
proof (not a positiye olle) may be obtained thns: Add together the 
figures in each factor, casting out or rejecting the ntnl'S in the sums ns 
you proceed; set down the remainders on each side of a cross. multiply 
them together, and set down the excess above the nines in their product 

• To multiply by 10. annex a cipher to the multiplicand, for the pro­
dnct. To multiply by 100, annex two ciphers, &c. 

EXA>!PLES. 

t Multiply 96048 by 15. . 
Say 5 times 8 are 40, set down 0 and carry 4; 5 tImes 

96048 4 are 20 and 4 are 24, and 8 are 3~. Bet down 2 and ~arry 
15 3; .5 times 0 amI 3 are 3, and 4 are 7, set down 7; 5 bmes 

G are 30, set down 0 and carry 3; .'i times 9 are 45 and 3 
nre 43, and 6 are 54, Bet down 4 and carry 5; 5 and :J are 
14, set down 14. 

t Multiply 76047 by 249. 
76047 

249 
6i34423 Product by 9. 

304188 do. by 40. 
152094 do. by 200. 
~ Total product. 

Proot 
o 

6XG 
o 
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at the top of lhe cross. Then cast out the nines from the product, DIId 
place the excess below the cross. If these two correspond, the work 
IS jYrobably right: if not, it ia ce,·tainly wrong. 

(22) 271041071X5147. I (24) 170925164x7419. 
(23) 62310017X 16G8. (25) 9J00985742X61879. 

(:.26) 1701495868567 X 4768756. 

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

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

(27) 571204X 27009. I (30) 1379500X 3400. 
(28) 7561240325X:i7002. (31) 7271000x52600. 
(29) 562710934X 590030. (32) 74837000X 975000. 

A number produced from multiplying two numbers to· 
gether is called a comp6site number; and the two numbers 
producing it are called the factors, or component parts. When 
the multiplier is a comp6site number, you may multiply by one 
of the factors; and that product multiplied by the other wili 
give the total product-:\: 

(33) 7710:39X35. 
(34) 921563X32. 
(35) 715241 X56. 
(36) 679998X 132. 

(37) 7984956 X 144. 

(38) 8760472 X 999.§ 
(39) 7039654X99999. 

(40) A boy can point 16000 pins in an hour. How many 
can five boys do in six days, supposing them to work 10 clear 
bours in a day? 

• Multiply 31864 by 7008. 
31864 
7003 Proof. 

G 
4X6 

6 

t Multiply 63850 by 5200. 
63850 

5200 
12770 

31925 
332020000 

Proof. 
1 

4X7 
1 

EXA~!PLES • 

t Multiply 63175 by 45. 
63175 

5X9=45 
315875 

9 

2812875 

9 ,For. an abridged method of 
mult:1plymg by a series of nine" 
see the Key. 
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(41) If a person ,""tiL upon an :trcragc 7 miles a day, how 
many miles will he tl'.1I'cl in ·18 year,:, reci-PIling 36;) J"ys to 
a ycar? 

'(42) :\Iultiply the sum of 3(1;), 9081, and 2:2048, by the 
dijference between 9081 and 2:::0,18. 

(i3) Required the continued product of 112, ,1;-', 17, and 99. 

:\n~, Multiply all the numbers one into another. 

DIVJSIO~ 

TEACIlI:S to find how often one IIumber is contained in an­
other: or to divide a number into any equal parts required. 

The number to be divided is called the Dividend; that by 
which we dil·ide is the Divisor; an,l t'le number obtained by 
dividing is the Quo/ient; which shows how nl:my times the 
divisor is contained in the dividend. When it is not contain­
ed an exact number of times, there is a part of the dividend 
left, which is callerI the Remainder. 

RULE. I"'hen the divisor is not more than 18, find how often 
it is contained in the first figure (or two figures) of the divi­
dend; set down the quotient underneath, and L'arry the over­
plus (if any) to the next in the dividend, as so many tens; 
find how often the divisor is contailled therein, set it down, 
and continue in the same manner to the end. 

When tlle divisor exceeds 1:C. find the number of times it 
is contained in a sufficient part of the Jiviocnd, which may 
be called a dividual; place the quotient figure on the right, 
multiply the divisor by it, su!,tract the product from the di­
vidual, alld to the remainder bring down the next figurc of the 
dividend, which will form a new dil'iduai: proceed with this 
as before, and so OIl, till all the figures are brought down. 

PROOF. Multiply the divisor anJ quotient together, adding 
the remainJer (if any) and the product will be the same as 
the dividend. 

(1) Divide 7:2.5107 by 2.* I (2) Divide 7'210173 by 3 . 

• EXA'lrLR, Divide 73~S105 by 4. 
Di\-;30r 4)7323105 lJi\'i"(,lctl. SCI" the fours in 7, once and 3 over; 
Quotient l:.:n~U:.!G-l t1,"Ul. the fuur~ in 1:1, 8 times ·1 a;e 32 and 

1 ()\'IT; the fours in 12, 3 Innes; the 
fours in 8, twicc; the four. in 1, 0 and 
1 oyer; the fOlU·S in 10, hvice 4 are 8, 

4 

7323105 Proof. 

IUld :2 OWl'; the fours in 25, six fours are::!4 and 1 oyer. 
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(3) Divide 7210416 by 4. 
(4) DivIde 7203287 by 5. 
(5) Divide 5231037 by 6. 
(6) Divide 2532701 by 7. 
(7) Divide 2547325 by 8. 
(8) Divide 25047306 by 9. 
(9) Divide 70312645 by 10. 

(10) Divide 12804703 by 11. 
(11) Divide 79043260 by 12. 
(12) Divide 37000421 by 3, 

5,7, and 9. 
(13) Divide 111111111 by 6, 

!.l, 11, and 12. 

(11) 7210473 -:-37.· 
(15) 42749467 -:-347. 
(16) 734097143 -;-5743.t 
(17)16)0478407 -;-54716. 
(18) 4973<101891 -;-510834. 
(19) 51704567874-;-4765043. 
(20)17453798946123741-:-

31-179401. 
(21) 25·£73221 -;-~7100.t 
(22) 725347216 -;-572100. 
(23) 752473729 -;-373000. 
(2'1) 63251049!J7 -;-215000. 

'Vhen the divisor is a comp6sitc number, you may divide the 
dividend by one of the component parts, and that quotient by 
the otlter; which will gi\'e the quotient required. But the 
true remainder must be founel by the following. 

RULE. Multiply the second remaillller by the first divisor: 
to that product add the first remainder, which will give the 
true one. 

(25) 3210473-;-27.~ 
(26) 7210·173-;-35. 

.. EXA)IPLE. Divide 403:).5 by 29. 
Divillend. 

(27) 6251043-;-42. 
(28) 5761034-:-54 . 

Divisor 29 )40355( 1403 Quotient. 
29 29 
118 1:!(;7:2 
116 2816 

255 23 Remainder. 
232 40855 Proof. 
"23--

t When the divisor is large, the quotient figures nre most IlWlily 
found by trials of the first figure (or two) in the leading fi~urc. 'II the 
dividend. 0 

t Ciphers at the I1ght of the divisor may be cut off, and am mr.ny 
figures from the 1'i;::ht of the dividcnd; but these must be annt...too to 
the remainder at last. 

§ EUlIIPI.E, Divide 314659 by 21. 
21=7 X3)314659 

7)104386-1 ~ 
=5 X3+1=16 rem. 

14983-5 
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A number may be divided by 10, 100,1000, &c., by merely 
cutting off one, two, three, &c., figures on the right: the other 
figures are the quotient, those cut off are the remaindt:r. 

Thus 7l)3:JL1-;"10=7639; 238·J .57-:-10=238<15 nnd 7 rem. 
And 4598653-:-1000=4598 and 653 rem. 
(29) 65941089-:-10. I (31) 180<13329-:-10000. 
(30) 7208465-:-100. (32) 7-10657:2-:-1:200. 
(33) \Yh~t is the dllierellce bet ween the 12th part of 

107724, and the 23d part of 3466! 0 ? 

(34) If a ship bound to Jamaica St·, sail from Livelpool ou 
the 25th of JanualT, 1 S:28, and arrived at that island on the 
6th of :\brch. wh~t was the velocity of her sailing per day 
and per hour; the dist:mce being ·1558 fiJiit-, ' 

NOTE. Tni" i, tl," rJin'et distance. The circuitons COUl'C" of the .!rip 
"..;ould be cr:W::';<.>.,,-llh' more. 

(35) T'k v'noli (.1' Jupiter's revolution in his orbit round 
the sun, which i~ th': YC'ar of that pbnct, is -1330 of our days. 
How many t.! 0"1 years, H'Ctl'1,in8 :1(:5 days to the year, are 
equal to fiye YP:J.'-:; (,( Jupiter 1 

(36) I \\,0\11,1 plant '~()~'2 dms ill I! I Gil'", the t,f('S in ead, 
row 17 feet a,un,lcr: \\'hi!.t j(,:le,th will the grove tt" 1 

(37) If a chest of oranges, l~~j'! in numi,cr, be' di3:I.blJ:ft~, 
one moiety among 10 uoys, the other among 17 girls: how 
many will fall to the share vi' each? 

(38) The circumference of the earth's orbit, or annual path 
round the sun, is about 596·1,1000·) miles. Supposing the 
year to be exactly 3651 days, or 8766 hours, how man,', miles 
in an hour, and how many in a minute, are we carried by this 
motion? 

(38) Required the sum, the dificrencc, the product, and the 
quotient, of 3679 and ~283: a 1IL1 also the quotient of tho pro­
duct divided by the sum. 

(40) The ~tll1l of 1\':0 1l1l'1I!,ns is 4290; the less number 
is 143 : what is their dilTcrencc, product, and quotient; and the 
quotient of the product divided Dy the difference 7 

(.il) The product of a certain Ilumber multiplied by 694, 
when 320 are added, is equal to 500000 : what is that number? 

(42) Allowing the earth to l'ey01l'e on its axis in exactly 24 
hOUTS, and the circumference at tb" "qu'dor to be ~1861 miles; 
at what rate per hour and rer ILinute aru the inhabitants of 
that part carried round by tit,· revolution 1 Also, at what rale 
are the inhabitants of I,onrlon (',uried rountl, the circumference 
in that latitude ""in;: 1:,1[,0 miJr'i ' 
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ARITHMETICAL AND COMMERCIAL TABLES. 
STERLING ~IONEY. 

4 farthings (qrs.) make 1 penny, d. 
12 pence . 1 shilling, s. 
5 shillings 1 crown, cr. 

20 shillings, I pound, or sovereign, £. 
ld. denotes a farthing, td. a halfpenny, and jd. thre~ far­

things. 
Qrs. 4 = 1 pemly. 

48 = 12 = 1 shilling. 
2·10 = 60 = 5 = 1 crown. 
960 = 2,10 = 20 = 4 = 1 powul. 

OBSOLETE COINS. 

A guinea (weight 5 du·is. 9~ gr .•. ) value 218. A moidore, 278. A 
pistole, 17s. A mark, 13 •. 4d. An angel, lOs. A noble, 6s. 8d. A 
tester, 6d. A groat, 4d. 

NOTES. Gold is conoidered the standard me.t"J; and there is no alter. 
Iltion in the new CO;lI, eit.her in fineness or weight, from that of former 
coinages; 21 sovereigns being equal in weight to 20 guineas. lS69 
sovereigns wci"h exactly 40 Ibs troy. A FOvcreign i3 therefore a little 
more than 5 d,d •. 3~ grs. (.:i du·/s. 3':27,j gr •. ) and a half sovereign rath· 
er exceeds 2 dwls. 13~ gr •. (:2 dwl •. 13'637 grs.) The new silver co;,. 
is of the same fineness as that of former coinages; but 1 Ill. of silver is 
now cuined into 665. instead of 62s., as it was fonnerly, so that one 
shilling now weighs 3 dwls, 151T£" 1'8. , and other silver pieces in pro. 
port~on. 

The mint value of gold is £3 .. 17 .. 104. per ounce, and of silver5s. 6d. 
The standard for gold coin is 22 parts (commonly called carats) of 

fine gold, and Z. parts (or ca rats) of copper, melted together. For eil. 
yer coin, 11 oz. 2 dwts. of fine silver, alloyed with IS dwls. of copper. 

MONEY TABLE. 

Farthings. Farthings. Pence. 
s.1 

Pence. Pent;e. Shillings. 
qr •. d. qrs. d. d. d. 6. d. d. s. d. s. £. 8. 

4 are 1 32w:e 8 36 are 31 20 are 1 8160are13 4 SO are 4 0 
6 .•• 1~ 34 ... S~ 43 ... 4 30 ... 2 6 170 ... 14 2 90 ... 410 
8 ... 2 36 ... 9 60 ... 5 40 ... 3 4 ISO ... 15 0100 ... :) 0 

10 ... 2~ 38 ... D~ 72 ... 6 50 ... 4 2190 ... 1510 110 ... :) 10 
12 ... 3 40 ... 10 S4 ... 7 60 ... 5 0200 ... 16 B 120 ... 6 0 
14 ... 3~ 42 ... 10~ 96 ... 8 70 ... 510 130 ... 610 
16 ... 4 44 ... 11 lOS ... 9 SO ... 6 8 Skillings. 140 ... 7 0 
18 ... ~ 46 ... 1l~ 120 ••. 10 90 •.. 7 6 s. £.8. 150 ... 710 
20 ... 5 48 ... ls. 132 ... 11 100 ... S 4 20 are 1 0160 ... 8 0 
2~ •.. :)~ ---- 1~4 ... 12 110 ... 9 2 30 .. ~ 110 170 ... 810 
24 ... 6 Pence. 156 ••• 13 120 ... 10 0 40 ... 2 0180 ... 9 0 
26 ... 6~ a. c. 168 ... 14 130 ... 1010 5O ... 21Q 190 .•• 9 JQ 
28 ... "I 12 are 1 PO " 1J.0 11 ~ 60 ... <> O~OO., .. 10 0 l> .. ""I~" ., .. , ~ " 30 ... 7~ 24 ... 2 192 ... 16 1.50 ... 12 6 70 ... ? JO .2JO, •• • 10 ]0 

, .. 
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NOTE. When the units' figure is cut off from any numLer of shil. 
lings, half the remaining fi~urc, will be the pounds. Thus, :!56s.= 
.£12. 16s. because half of :!,)=l~; and the one oyer prefixed to the 6, 
gives 16 •. 

WEIGHTS c\XD ;lIF..\:"l'TIE:=;, 

TROY WEIGHT. 

24 grains (gr.) make 
20 pennyweights 
1::: ounces 

1 pennyweight, dlct, 
1 ounce oz. 
1 pound, lb. 

Grains. :! I = 1 pC'lmywcic hI. 
480 = 20 = 1 "11 n ('(' , 

5760 = 240 = 12 = 1 pound. 
Gold, siher, and S'ems, are weighed by this weight. 

APOTHECARIE,' WEIGHT. 

20 grains (gr.) make 1 scruple, :!> 
3 scruples. 1 dram, 3 

8 drams 1 ounce, ~ 
12 ounces . 1 pound, lb. 

Grains. 20 = 1 scruple. 
60 = 3 = 1 dram. 

480 = 24 = 8 = 1 ounce. 
5760 = '"88 = 96 = l~ = 1 pound. 

This is used only in the mixing of medicines. 
Thllse are the same grain, ounce, and pound, as those in Troy Weight. 

AVOIRDUPOIS WEIGHT. 

16 drams·(dr.) make 
16 ounces 
14 pounds 
28 pounds, or 2 stones, 

4 quarters, or 8 st. or 1121b. 
20 hundreds 

Drams. 16 = 1 ounce. 
256 = 16 = 1 ponnd. 

3584 = 224 = 14 = 1 stone. 

1 ounce, . 
1 pound, . 
1 stone, . 
1 quarter, 
1 hundred, 
l ton, 

7168 = 448 = 28 = 2 = 1 quarter, 
28672 = 1792 = 112 = 8 = 4 = 1 cwt. 

;)73440 = 358~O = 2240 = 160 = 80 = 20 = 1 ton, 

oz. 
lb. 
st. 
qr. 
ewt. 
t. 

By this wei "at nearly all the C0mmO!! necessaries of life are weigh­
ed. A 1;r\lss ~f hay=56 lb. and one of 8tr6W=36 lb. A load is Stl 
trusses. A p~ck loaf weiahs 17 lb. 6 O.Z. 1 dr. In the metropolis, 8 Ib, 
are a stone of meat, A fgther (,f lead is 19~ cwt. In some districts, 
goods ofvarions descriptions (as cheese, coal, &C,' are sold by tbe IQnG 
c;wt. or 120 lb. 



21 WEIGHTS Ai'lD MEASHRES. [TUTOR'S 

WOOL. 

When wool is purcbaseu from the grower. the legal stone 
of 14th. and the tod of 28lb. are used. But in the deal· 
ings be~ween woolstaplers and manufacturers, 

15 pounds are 1 stone. 
2 stones, or 3D lb. . 1 tou. 
8 tous, or::! !Olli.. 1 pack or sack. 

(,O~IPAr.ISO:-'" OF WEIGHTS. 

A grain is the elementary or standard weight. 
1 ounce avoirdupois is 437t grains. 
1 ounce troy . 480 
1 pound troy . 5760 
1 pound avoirdupoi~ 7000 

175 pounds troy=144 pounds avoirdupois. 
175 onnces troy=I92 ounces avoin]upois. 

We may, therefore. reduce Ills. Troy into Avoirdupois by multiplying 
them by 144, and dividing by 17;'. &c. 

LINEAL, on LO:';'O MEASURE. 

l~ inches (in.) make 
3 feet, or 36 inches . 
2 yards. or 6 feot 
5t yard!!, or 16t feet 
4 poles, or 22 yanls . 

40 palos, or 10 ch., or 220 yus. 
8 furlongs, or 1760 yards 
3 miles 

Earley-comg. 
3 = 1 inch. 

36 = 12 = 1 foot. 

I foot, . ft 
1 yard, ·yd. 
I fathom, fa. 
I poh, rod, or perch, p. 
1 "lilU chain: ch. 
1 furlong, fUT. 
I mile, m. 
I league, . 1. 

108 = 36 = 3 = 1 yard 
594 = 198 = 16t, = .5~ = j P')~'" 

23760 = 7'l~O = 660 = 2':!0 = 'iJ = I fllrloni!. 
]90030 = 63360 = 5280 = :i"jO = 320 = 8 = I ),)ile. 

NOTE. It is commonly supposed ,},~t the En,dish inch we .• originnl­
ly taken from three grains of barle,', S(·lcchl from the midJle of the 
ear and well dried. • 

A twelfth pllIt of an iuch is calle(l a line. 
4 inches are a hand, nsed in mee"uring t~::' heir;ht of horses. 5 feet 

are R pace. A cnbit = 1~ f~f't nearly. U 

This measllre determines the len(!th of I :""'" A line hn.s the limen 
eion of length only, without l)readth ('r tLi"~'llPB". 



TABLES OF lIt&ASI1R.EB. 

CLOTH MEASURE. 

2! inches (in.) make. 
4. nails, or 9 ilic.;be'i 
4 quarters 
5 quarters 
A Flemish ell is 3 qrs. 

1 nail, 71. 

1 quarter, qr: 
1 yanl,. yr.!. 
1 Ellglish elI, E. e. 

,\ French ell 6 qrs. 
TJ .ed fJr all drapery goods. 

scPEr:rrC"lAL, OR S'ltHf:E ~JEASURE. 

144 square inches (sq. 11/') make 1 square foot, S7· ft. 

25 

9 square feet 1 square yard, sq. yd. 
30~ sq. yards, or 272l· sq. feet 1 sq. rod, pule, or perch.· 

Also, in the mC:lsurc or bnd, 
40 perches make 1 rood, . r. 

4 roods, or 48,10 yards 1 acre, a. 
10,000 square linl{s . 1 sqllare chain, sq. c. 

10 sq. chains, or 100,000 links 1 acre, a. 
640 acres 1 square mile, sq. m. 

lnche.. 144 = 1 fJot. 
1:196 = !I = 1 \"u:-,1. 
39~04 = :172! = 30.i = 1 pnle. 

1568160 = 10390 = 1:110 = ·10 = 1 rooel. 
6!:!7~640 = 43;;60 = ~G40 = 160 = 4 = 1 acre . 

. Roofing; floql-iug, &c., m'o commonly chargeil by the Sq1turc, contain. 
ing 100 square feet. 

Dy tlus nleasure is expressed th:: area ()f ai.!Y superficies, or su~·fJ.ce. 
It superficies has measurable lene-tn and ureadth. 

CUDIC, OR SOLID ~!EASFlt}:. 

i72S cubic inches (ill.) malte 
27 cubic feet . 
40 feet of round timber, or ~ 
50 feet of hewn timber S 
42 feet . 

1 cubic foot. 
1 cubic yard.· 

1 ton, or load. 

1 ton of shipping. 

. . A cord of wood is 4 feet brouil, 4 feet deep, anu 8 feet long, heing 
128 cubic feet. 

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

This det~nnines tile solid contents of bodies, A solid has three at. 
iDeQSionsl length, In:(jIlifitb, IlIld thiokneBB, 

.. A ~oHiI ym'd nf o!lftli ;,. call .. d. ... 10ai!; 
B 



TABLES OF MEASURES. 

IMPERIAL MEASURE. 
This is the standard now established by Act of Parliament, 

as a gen~ral measure of capacity for liquid and dry articles. 
2 pints (pt.) make . 1 quart, qt. 
4 quarts 1 gallon, gal. 

The imperial or standard gallon mllst contain IOllis. Avoir­
,1upois weight of pure water, at the temperature of 620 of 
T"ahrenheit's thermometer. This quantity measures 277tt 
"ubic inches; being ah"ut onr:/i(t:, gl'eatl}" than the old wine 
"leasure, one-tltirly- .. rcond i(rl'III"r than the old dry measure, 
and one-sixtietlt h·:,s than thp old ale measurf>. 

1'-' DRY ME.'.SURE, 

2 gallons (gal.) make 1 peck, ph. 
4 pecks 1 b\lshel, b. 
8 huslwJ8 . 1 quarter, qr. 

Corn to be stricken off the me""l1re with" round stick. or roller. 
Obsolete. A e,'om = 4 0".11.,1.; a elI:,ldron = 4 qUaI ters; a wey = 

~ qU3l·ter~; a ':l~t == 2 \Yf'YS. 

Solid inches. 277:1 = 1 f'"I'oD. 
5.54! = 2 = J perk. 

~~18 = B = 1 = 1 h",heJ. 
17744 = f;4 ""- ;J~ = a = 1 qllarter. 

OF COALS, 

3 hushels make. 
12 sacks, or 36 bushels 
21 chaltlron:s . 

1 Rack. 
1 chaJdron. 
1 SCOfe. 

All the me[Lsurl's uspd fllr heaped goods nre to be of cylin­
orical form; the uianlC'ter being at least double the depth. 
The height of the raisf'd cone to be equal to three-fourths of 
the depth of the measme. 

The old dry gallon contained 268% cubic inches. 

NOTE. The bushel, for Illt',,"uring h""perl !!(",d~ mu.t be 17'81 
inches in diameter, aflu 8.904 inclie" deep; or if m~de 18 inche. ir 
,1iameter, the depth will be: S'717 inches. The cone to be rai.ed 6'6 
inches in height. 

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

S::l gallons were . a hogshead, hhd. 
2 hogsheads, or 1 ~6 gallons a pipe or butt. 
4 hogsheadH, or 252 gallons a tun . 

• ~lon' pC('ul'ately. 2i7'2i4 cubic inche •. 



~SS1STANT .] TABLES OF MEASURES. 

Some other denominntiolls have been lon~ ob.oletc; !IS, IlIlllllker (10 
gallons;) a nnuet (18 ,~a\l"'L;;) a tic'rce (4~ gallons;) a puncheon (84 
/l"Uons.) But ca.;ks of 'no" ( descriptiolls are geuemlly ehnrgud accord­
mg to the number of ~allulls contained. 
Solid inches. 3·15} = 1 pint. 

69t"1f = :,l = 1 quart. 
277{ = 8= 4= \ ga.lIon. 

li4661 = 50,1 = 25:2 = 63 = 1 hogshead. 
3-1D331,. = 1008 = 50! = 126 =:: = 1 pipe. 
69867- =::;016= 1008=252=,1=:,)= 1 tun. 

In ALE, BEER, or PORTER MEASURE, the uld gallon contain­
ed 282 cubic inches; aml measures of the followina denomi 
natiolls have been in use :_ b 

A lirkia, containing. 
c\ kilderkin 

9 gallons. 
18 gallons. 
36 gallons. 
54 gallons. 

A barrel 
A hogshead 
A butt . 

Cubic inches 34 H = 
69:~·= 

108 gallons. 
1 pint. 
2= 1 quart. 
S = ·1 = 1 gallon. 

72 = 36 = 9 = I firkin. 
2i7} 

2495} 
4990! 
9981 

= 144 = 7'2 = 18 = 2 = I kilderkin. 

149il! 
29913 

= 288 0= 1·14 = 36 = 4 = '2 = 1 barrel. 
=432=216= 54=, 6=3=1!=1 hogsh'd: 
=864=132=108=12=6=3 =2= 1 butt; 

"'RULES FOR CHA);GJ:-;(; OLD AIEARURES TO IMPERIAL. 

ALE. Multiply by 60, and divide by 59; or add ~ part. (Tl'ue 
within Tlfho part of the whule,) 

Or, multiply by 179,alld di"ide hy 176. (TTue,within~part.) 
DRY. Multiply by 3'2, and divide by 33; or deduct 3\ part 

(Error, less than 3,,'mr part.) 
\VINE. Multiply by 5, and divide by 6, or deduct t part. (Error, 

less than ,","0 part.) 
Or, multiply by 624, and divide by 749. (Error, less than ~o 

part.) 
"'RULES FOR CHANGING IMPERIAL TO OLD MEASURES. 

ALE. ,Multiply by 5D, and divide by 60, or deduct rtr part. 
Or, multiply by 176, and divide by 179. 
DRY. Multiply by 33, and divide by 32, or add rt part.-That 

is, add one peck in every quarter, one quart in every bushel, or half 
a pint in every peck. 

WINE. Multiply by 6, and divide by 5, or add! part. 
Otherwise, multiply by 749, and divide by 624. 

; Exa~ple8 app~;ing to these RlllcB~il! be i~~d;;;th;Mi;;"n. 
n"OU8 QQ('~tionB in the latter part of the book. 



60 seconds (sec.) make 
60 minutes 
24 hours. 

7 Jays 

TIMB. 

TIME. 

52 weelis, 1 day, 6 hours, or ~ 
. 36~ ..lays, 6 hours ~ 
365 days, 5 hours, 48 min., 51} seconds 
100 years . 
Seconds. 60 = 1 minute. 

3600 = 60 = 1 hour. 
86400 = HIO = 24 = 1 day. 

GO·woo = IO()30 = 168 = 7 = 1 week. 

1 minute, min 
1 hour,. Itr. 
I day," . d. 
1 week, . wi.. 

1 Julian year, yr . 

The Solar year.t 
1 century. 

31557600 == 52;)!) (J (I = G7 iiF; == 365 d. 6lt. = 52 11'. 1 d. 6k. = 1 Julian year. 
3155GY31 = :'f.!5943 = 87(;;) = 365 d .. ) It. ·18 m. 51~" =1 Solar yea;:. 

The year is diddcd into 12 Cwcud,U' mOllth~; January, February, 
March, April, iHay, June, July, Augu-ot, September, October, Novemher, 
December. 

The days are thirty ill September, \ And ill ench othe,' thirty-one: 
In April; June, :lli.l in ;';o\'cmber; But every leap-ycar we assign 
Twenty"eight in February alone, To February twelity-ni"t'. 

'rhe leap-years are those which can be exactly divided by 
4 j as, 1821, 1828, &c. Hence it appears that the year is 
accounted 365 days, for tl/ree years togethEr; and 366 days in 
the fourth.- the average being 365t days. (Tile Julian Year.) 

Four weeks are frequently called a month; but in this sense 
it is better to a\'oid the tenn. 

Non:. In all questiulls in this book, where the proposed c.c required 
time consists of years, mOH,hs, weeks, &c., allow 4 ,'leeks to a month, 
and 13 months to a year. 

GEO~IETRY. 

60 seconds (") make 1 minute, 
60 minutes 1 degree, 0 

360 degrees 1 circle. 

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

Iii Astronomy, the great circle of the ecliptic (or of the zo­
du.f1) is divided into U signs, each 30:J. 

• A day is the time. in which the earth. re~olves onee upou its axis: 
by law and custom It 18 reckoned from mldmght to midnirrht; but the 
B8~o.mcal day begins at noon. . 0 

f The Solar,. or tttle year, is that portion of timlJ in which the eartb 
UlIIkee one entn'o TPyo],tllt>n l'011nd t'he sun, 



ASSIST.4.NT.] REDUCTION. 

In Geography, a degree of latituue, or of longitude on the 
equator, measures nearly 69-h British lIliles. But a minute 
oi a degree.is called a geographical mile. 

ARTICLI:S SOLD DY TALE. 

l~ t1~JLcn. • • . • . 1 Br(l!,~. 20 quires. • • 1 reaIU. 
1': .. ",·ticles of any kind, are 1 dozen. I' ~·I "heets of paper 1 quire. 

1'.2 grnss . .- . • . . 1 gl·C'~~t gross. 2 remns • • • 1 blllldle. 
!)O articles • • • • • 1 soore. 

DEFI~ITIOXS. 

1. A NU~BER is called abstmct, when it is considered simply, 
or without reference to any subject; as seven, a thousand, &c. 

2. When a number is applied to denote so many of a par­
ticular subject, it is a concrete number; as seven pounds, a 
tl!vusanu yards, &c. 

3. A denomhlUtion is a lIame of any particular distinctive palOt 
of money, weight, or measure; as penny, pound, yard, &c. 

4. The association of a conc-rete number with its subject, 
forms a quantit!/. . 

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

6. A compound quantity consists of more denominations ~ban 
one; as se\'cn pounds five shillings. 

REDUCTION 

Is the method of changing quantities of one denomination 
into another dCllominatioll, retainiug the same value. 

RULE. Consi~cr how many of the less name malte one of 
the greater; and 1Itultiply by that number to reduce the great­
er name to the less, 01' divide by it to reduce the less nam, to 
tlte greater. 

£. s. d. 
'J 8 G~ 
20 

11;8 s. 
12 

20~~ d. 
,1 

8090 gr •. AU. 

EXA3IPLES. 

Reduce £n .. 8 .. 6~. into £mhings. 

The £3. being.lt)t'rltiplied by '10, and IR& 8 •• add. 
ed, lI1:1.ke was. ; t1WI!C benig multiJ>lied by P.!; and 
the 6d, added, makc'~2d. ; whICh being multi. 
plied by 4 and the 2 ~hings addlld, ~ jo ths 
whole 6090 jarthi"'II" 



R£DUCTION. [TUTOR'. 

(1) In £12. bow many shillings, pence, and t~lrthings? 
,·lns. 240 ..... 2880d. 11520 qr8. 

(2) In 311520 farthings, how many pUlllH]S? AilS. £324 .. 10. 
(3) Changf' 21 guineas into farlhing:;. Ans. 21168 'll's. 
(4) In £11 .. 5 .. 3+. how m;my farthings? Alls. lri.'i73 qr8. 
(5) In £25 .. 14 .. 1. how many pence? .AII.:.6169d. 
(6) Reduce 179,10 pence to crOl .,:;. Ans. 299 crowns, 
(7) In 15 crowns, how many sllillingo ""d ~ixp('nces ? 

..111,'".758. 150 .. i"prllCf'S. 
(8) Change 51 half-crowns intu tlJrel'pf'I;(,P:-;, pence, and 

farthings. Ans. 5iO thrc."pences, 1710'/. CS10/ilrl/'lllgS. 
(9) How many half-crowns, aJld 111)\\' many ,.,ixpences, are 

equivalent to £25 .. 17 .. 6.? .Ins. 207 "0/(",..1035 sixpences. 
(10) Convert £17 .. 11..9. into threepences. 

Ans. 1407 t"reep. 
(11) Change £10 .. 13 .. 10t. into halfpence. Ans.5133. 
(12) In 52 crowns, as many balf-cruwns, shillinp-s, and 

pence, how many farthings? Alls. 214:.!~f(lr. 
(13) Com'ert 17380 farthings into £. Ans . .:CI R .. 2 .. 1. 
(14) In 21,12'1 farthings, how many crowns, hair-crowns, 

shillings, alld pence, of each an "qllal IIl1111bC' I" ? ATls. 52. 
(15) Reduce 60 guineas to shillilli!:-;, cruv,.'ns, amI pounds. 

Ans. 1:.!60s. 25':2 ('(Ulens, £63. 
(16) Reduce 76 moidores" into pounds. AilS. £102 .. 12. 
(17) How many shillings, half-crowns, and crowns, an 

equal number of each, are there ill £556. ? 
Ans. 1308 of each, and 2.". over. 

(18) In 1308 crowns, a~ many hillf:'crowlls, alld as many 
shillings, how many pounds? Alls. £;)55 .. 18. 

(19) Seven nwn brought £15 .. 10. each inlo the mim, to be 
exchanged for guineas j how many 'Hlllld the)' have? 

AilS. 103 g'lin('(!s and 7s. over. 
(20) In 525 American dollars, at ·is. 6d. each, how many 

pounds sterling? Al1S. £118 .. 2 .. 6. 

C6nyerse to the preceding EXA)I PLE. 

In 8090 farthings, how many pounds 7 
4)8090 qr.. Dividing the farthings h~' 4, we obt.ain 2022d. 

12)2022A d. an~ 2 ov<;r, which arefarl!.i1lgs, because the reo 
210)11;\8 Id mam,lel' IS a part of. the dividend. Divide 2022 

__ •. 62 , by 12, and we obt."Un 168 .•. "lin Gd. over: these 
An •. £8 .. 8 .. 6&. shilliugs divided by 20, give £3. 8s., so that tho 

-- answer is £8 .. 8 .. 61' 
• 27 .hillinSa. The moidore is currellt in Portugal, but >lot in Eng. 

IIlDd; -



18SISTANT.~ n1::nUCTION. 3] 

WEIGHT::; A.'\D ;\IEASURES. 
TJtOv Wt:IGHT. 

(21) In 27 nunces of gold, how many grains? .4ns. 12960. 
(2:l) I{educe 31b. 10 t)z. "I dwl. 5 gr. to grail!'! AilS. 22253. 
(23) In 8 inguts ur ~d \ l'r, each Ingot weighiug 7 lb. 4 oz. 

17 dwts. 15 gr. how many grains? _!1IS. 3·11304 gr. 
(24) How mallY ingu!s wcighillg 71b. -1 VZ. 17 du.'ls. 15gr. 

each are there in 34130! graius 1 Ails. 8 ingots. 
APOTHECARIES' WEIGHT. 

(25) In 27 ib . 73. 23. 1 :£j. 2 gr. how many grains? 
. Ans. 159022 grains. 

(26) In a cQmpound of 93. 43. 1 :e. how many pills of 5 
grains tlach? Ans. 916 pills. 

AVOIRDUPOIS WEIGHT. 

(27) In 14769 ounces, how many cwt. ? 
AilS. 8 cwl. 0 qr. 27 lb. 1 oz. 

(28) In 34 tons, 17 ewt. 1 qr. 19 lb. how Illany pounds? 
Ans. 78111 lb. 

(29) In 9 ewt. 2 qrs. 14 lb. of indigo, how many balf stones, 
and bo\v mauy pounds? .-illS. 154 /lOy'stones, 1078 lb. 

(30) How many stones and pounds are there in 27 hogs­
heads of touacco, each weighing neat 8¥ cu.·I. ? 

An.l. 1890 stones, 26460 lb. 
(31) Bought 32 bags of hops, each bag 2 cwl. 1 qr. 14 lb., 

and another of 150 lb., how llHlily ewt. are there in the whole? 
AilS. 77 ClOt. 1 qr. 10 lh. 

(32) In 27 ewt. of raisins, how many parcels of 181h. each? 
Ans.168. 

CLOTH ~JEASURE. 

(33) In 27 yards, how many nails? An-s.432. 
(34) In 75 English ells, huw many yards? 
. Ans. 93 yards, 3 qrs. 
(35) In 24 pieces, each containing 32 Flemish ells, how 

many English ells? Ans. 460 Englisll, ells, 4 qrs. 
(36) In 17 pieces of cloth, each 27 Flemish ells, how many 

yards? Ans. 344 yards, 1 qr. 
(37) In 911t yards, how many English ells? Ails. 729. 
(38) In 12 bales of cloth, each containing 25 pieces, of 

l~ English ells, how many yards? Ans. 5625. 
LONG MEASURE. 

(39) In 57! miles, how many furlongs and poles? 
, ' Ana 460/urlongof, 1~400 polel. 



Rr::DT'CTIO~. rTUTO,,', 

(40) In 7 miles, how many feet and inches? 
Ails. 36960 fcct, 443520 incll.es. 

(1) In 'iZ le~gues, how mJny yard:;? A 1/.1. 380160 yards. 
(4,}) I f the distalll'(' frolll LOlldo:a to flawtlY be accounted 

150 miles, wk,! is the liumber of/jeagues, and also the num-
ber of \";(rd~, feet, a,:;] inches? .. ,. 

Ans. -50 {mgl::':;, .:1: 1000 yare!J, 'i92COO} ct, 9504000 incltes. 
(,18) [leJl' OftL'll will tlle wjll"el of a cO:H·h, that is 17 feet in 

ci,'clIl11fl'i":!!c';, tllrn in 100 i!lilIOS? Ans. ::;1058H· tl1nesrrJUnd. 
(-14) How In:JllY bartey-corns will reach rollnd the globe, 

the circumference beill~ :0(;0 degrees, sllpposing that each 
degree were 69 miles allLl a half? A'ls. 4755801600. 

Sec Table of Geometry, pngc !2S. 

LA:,I> :1£:.\,,['1:1.:. 

(45) 111 :27 a. 3 ,'. 19 p. how lTd!:> perches ~ Ans. 4459. 
(46) A person llayillg a pi"n' of grolllll1, containing 37 

acres, 1 I",rch, inteltlls to di"pus(' of 15 acres: how many 
pcrclH's \l'dl he h<ll'e I,·rt? Arts. 3521 perches. 

(47) Thl're are 4 ticH, to bo dividpd into shares of 75 
perches ('1(·11; 1110 first lid'! contains 5 acres; the second 4 
aCrf'5, :2 perthes; the thin! 7 acres, 3 roods; and the fourth 
2 acres, 1 rood: bo·.;· 1r.:llIY bhar?~ will there be? 

_'~I'S. 40 shares, 42 perches rem. 
(48) Tn a {ic')'] of 0 acres and a bal r, IJOW many garden$ 

may be lll:Jde, c:Jell cOlltaininG ;:;0,) sf]uare yards? 
. A liS. 9l, alld 'i80 yards rem. 

DIPF.lJ.l.U, MEASURE. 

(49) In 10080 piuts of P":': wine, lww mallY tuns? 
Ans. 5 t'ms. 

(50) In 35 IJi ],('''' of ;'.Iaueira, Low many gallons and pints 1 
_·!tIS. ,1110 gals. 35280 pints. 

(51) A gentleman ordered his hutler to bottle off :!. of ~ 
pipe of Frenell winc illto quarts, and the rest into 3 pints, 
How ma;lY dozen of each baLI be? AlIs, 28 dozen of each. 

(:;2) In c!,1j barrels of beer, llOw many pints'~ Ans.13248·. 
(53) In 10 b<.!rrels of all', ho\v many gallons and quarts? 

_ . r Ans. 360 gals. 1440 qts. 
(04) In 12480 pmls 01 porter, how many kilLlerkins? 

A liS. 86 kilo 1 flr. 3 gals. 
(55) In 108 barrels of ;Jc, how many bogsheads? Ans.72. 
(56) In 120 quarters of corn, how many bushels, pecks, gal­

lons, an,l quarts 7 A n.s. ~j60 bu. 3840 ph. 7680 gal. 30720 gu. 
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(57) How many bushels are there in 970 pints? 

Ans. 15 brt. 1 gal. 2 pt8. 
(58) In 1 score, 16 chaldrons uf ("oals, how many sacks 

and bushels! Ans. 4-11 sacks, 1332 bushels. 

TIME. 

(59) In 72015 hOUTII, how many weeks! 
..Ins. 4:28 weeks, ·1 dmlS, 15 hours. 

(50) How many days were there from the ·birth of Christ, 
to Christmas, 17~1·I, estimating 355~ tl"y' to the year? 

Ails. li;;.5:258:\- days. 
(61) Stowe writes, that London· was built 1108 years be­

fore our Saviour's birth. Find the number of hours to Christ-
mas, 1794. Ans. :2:i·I:;t'~':):2 !lOurs. 

(62) From July 18th, 1799, to April 18th, 1826, how many 
days? Ans. 9770! days, reckoning :365t days to a year. 

(63) In a lunar month, containing 29 days, 1:2 hours, 44 
minutes, 2 seconds and eight-tenths, how many tenth parts of 
seconds! Ails. 25514428. 

(64) How many seconds are there in 18 centuries, f'stima­
ting the solar year at 365 days, 5 hours, 48 miuutes, 51! 
seconds! Ans. 56802476700 seconds. 

COMPOUND ADDITION 

TEACHES to find the sum of Compound Quantities. 

}tULE. Add tbe numher" of the leasl dcnominf'/i,,"; divide the Bum 
by as many as make 01/1' of the next greater: set ,10'''11 the remainder 
(if any) and carry the lJuotieut tn those of the next greHt<->r: proceed 
tbus to the greatest df1lm1l;na!;n1l, which add as in Simple Additiou. 

PROOF. As in simple Additiou. 

EXAMPLE. 

£. •. d. 
15 •. 7 .. 4! 
7 •. 18 •. 10i 

It..l!I .. 5 
6 .• 1O .. 1l! 
4 .. 0 .. 9! 

45 .. 17 .. 4~ 

Ray 1, 2, 5, 7 farthings an' 1 penny 3 far­
thin~R; "ptdown~ and carry ·d.-I, 10, II. 
16, :?Il, 30,107. are 3s. ·1,1.; ,et down ·1.1. and 
carry 1s.-~. I'!, 20,27, :17. ·17,578. are .i:'.!. 
17 s.; set dUWll 17s. and carry .£~. The rest 
as in Simple Ad,lition. 

In Addition of ~TOllC\', the n',ln.-tinl1 of one 
deuominntlon to tllt' 71('.1 . .-1 grralo" i:, generally 
done with("I! the tronble of di,·iding, hy the 
knowledge previau.ly Ilcfjuired of the l\loney 
Table •. 

B2 
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MONEY. 
. .' \,,(1) ( 4) (7) (10) 
£.3. d. £. s. d. £. 8. d. £. 8. d. 
2 13 5t 75 3 0 21 14 71. 261 17 Ii 4 

379 7 9 41. 54 17 1 75 16 0 13 5 • 5 15 4t 91 15 lIt 79 :2 4t ~57 16 7.;1 • 
9 17 61. 35 16 P 57 16 5J. 184 13 5 • 4 2 

7 16 3 29 19 lIt 26 13 8.;1 725 2 31 
4 • 

5 14 7.;1 ., 91 17 31. 
4 5-1 2 7 359 6 5 

(2) (5) (8) (11) 
£. 8. d. ;£ 8. d. £. s. d. £. 8. d. 
27 7 0 257 1 51. 

4 73 2 q. 31 1 It 
3t 14 lOt 734 3 7.:1 

4 
25 12 7' 75 13 1 

57 19 <).1. fJ~).~, 5 3 96 13 51. 39 19 7t -, 2 

91 16 ° 159 14- 71. 
2 76 17 31. • 97 17 3.1. • '75 18 7.:1 

4 207 5 4 97 1,1 11. 
2 36 13 5· 

97 13 5 798 16 7t 51 1 1 71. , 24 16 3.1. 
" 

(3) (6) (!l) (12) 
£. s. d. £. s. d. £. 8. d. £. s. d. 
35 17 ° 525 2 4t 127 4 7t <)~ 

_I 13 5t 
59 1 "1 lOt 179 3 5 525 3 10 16 12 JOt 
97 13 lOt 250 4 7t 271 ° 0 9 13 01. 

2 
37 16 81. 975 3 51. !12·1 9 1 15 2 101. 4 ., 

O~ 97 15 7 254 5 7 379 4 OJ. 37 19 2 

59 16 OJ. 
2 379 4 5!l. 

4 215 51P 
---'-' 

56 19 1l-

----
WEIGHTS AND MEASURES. 

TROY WEICHT. APOTHECARIES' WEIGHT. 

(13) (14) (15) (16) 
or. d,ct. gr. lb. 0:. du·t. {!I'. lh. 3. 3. 3. 3· 3. 3. gr. 

5 11 4 5 2 15 22 17 10 7 1 2 I 0 12 
7 19 21 3 11 17 11 9 5 2 2 1 . 7 1 17 
3 15 14 3 7 15 19 27 11 1 2 10 2 0 14 
7 19 22 9 1 13 21 9 5 6 1 5 7 1 15 
9 18 15 I 3 9 7 23 37 10 5 2' 9 5 2 13 
8 13 12 I 5 2 15 171 49 0 7 0 1 4 1 18 -----
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AVOIRDt:POIS WEIGHT. 

(17) lb. oz. dr. (IS) CU',', qrs. lb. (19) /. ('11·l. qrs. lb. 
15'~ 15 I5 ~: ;J 1 17 7 17 2 I2 
~:-'2 14 10 7~ 

., 
~Li 5 ;) 3 I4 c' 

303 15 11 54 1 lLi 2 4 1 Ii' 
:.2'sJ 10 --1 ~ I 1 1 !; J 13 2 10 
173 G .. 1"1' 0 Ifl ':' 9 3 20 
(;35 13 I3 ~). I 2 l.i 8 5 1 ~1 ----- ------

---- ------
U):\:; ~IE.\Sllltr:. 

(20) ,1/1'S. f'. 'hr .. (')1) I(n. In. fur. J'~I'. (:~) m. I,t.ydR. 
n.--)- 1 9 -, n I 1 !) ~'j ~) 6 33 
__ J 

171 0 3 '27 7 .,., 14 7 214 
5'2 2 6 35 ,. 5 31 a 4 160 -

:397 0 10 79 0 6 1" '1:3 3 2S':~ 

154 2 7 51 1 G 1, 17 1 IG 
1')~ .,. I 4 7'~ 0 5 ~1 ~~ I I76 

------

CLOTH )IEASl:r.E. I~/, :~ D MB.\2t"RE. 

(23) (~ I) (~:') (-]G) 
'Ids. 'l,·s. n. E. c. 'Irs. 11. fl. ,.. p. o. - p. 
135 3 3 2-" I~ ., 

7~G ;n 123'2 1 10. 
70 2 " 152 1 ~ '219 2 17 ,- 0 1" '-)~ I 

05 3 0 70 0 1 1 LJ:l 3 14 131 2 1 ~, 
li'3 1 ., 156 ., 0 L7:l I :; I 1 ~ 1!1 1 1." <J 

26 0 79 3 1 'l:';~~ .) I i n.)') 2 8 , .. _.J 

~7D " 154 2 1 ,J. 0 0 :2;~(i 0 9 
----.-- -------
------ -----

I -'iPERL\L ~IE.i:,I;F. '-. 

\\,11\ E-

" 
ALE AND BEER 

(27) ("8) I (2~) 30 
lthd ,.1!als. qts. I. llluJ.r;nl.q!s. I h" r. fit ",,1 ltlll.', l"'r !. , 7f'· 

31 37 1 1 I 3 q...,. 
~~ I :l :i 2 7 7G 51 2 _I 

97 18 2 19 2 5G 3 17 3 5 57 3 3 
76 13 1 17 0 3D 2 96 '2 6 97 ~7 <I 
55 46- 2 75 2 16 1 7;) 1 8 22 ~ 

87 38 3 51 1 19 2 96 3 7 32 : 9 3 
55 17 1 97 3 5·1 ., 73 0 5 55 ~8 3 <> ----- -----

- ___ ::P-

---- ----- - .. ---...,... 



COMPOVNlI .lllDtTtON. 

TIMB. 
(31) (32) - (33) DRY. [' 

gr.. h. p. b. p. gal. qt.. I 10. tl."'. tl'. 

:JOO 2 1 16 2 l 2 Ii 71 3 11 57 
167 0 1 21 0 l 3 j: 51 2 9 95 
~~69 7 <i 7 3 0 0 i: 76 0 21 76 

(U) 
4. /l. .. I. 

2 15 42 41 
a 21 27 51 
o lp 37 28 
2 21 42 27 
2 18 47 38 

.50 3 2 15 1 1 2 Ii 95 3 21 153 
74 6 3 3 ~ 0 i i 79 I 15 98 

___ . ___ !i---- :=====~=====:: 
(35) A, B, C, and D. wp-re partners in the purchase of a 

quantity of goods: A laid Ollt £7. half-a-glline<l, anq 1'- crQ\fn i 
H, 49s. C, 54.\'. 6d. and D, 87d. What w~s the purchase! 
. Ans. £13 .. 6 .. 3. 

(36) A man leut Li~ friend at' different times thelle several 
sums, viz. £63.-£~5 .. 1.'i.-~£;J2 .. 7.-'£15 .. 14 .. 10. iIond four 
score al)d ninetee!l pouuc!s, half-a-guinea, and a shilling. 
HolV much was the whole loan? Ans. £236 .. 8 .. 4. 

(37) B~1Jght goods, for which I paid £54 .. 17; for packing 
13s. 8d.; carriage ,£1 .. 5 .. -1 ; amI expenses over making the bar­
gain l·ts. 3(J. \Vlnt wa~ the whule cost? Ans. £57 .. 10 .. 3. 

(38) :\ nobleman, pre.violls to quitting town, wished to dis" 
"harge his tradesmeli's hills. On inquiry he found that ~e 
dWAd 82 guineas for rf'nt ;-to his "fine-merchant, £72 .. 5 ;_ 
;u his confectioll! r. £1~ .. 13 . .4 ;-to his draper, £47 .. 13 .. 2;­
'0 hi.<; tailor. J; I) 0 .. 15 .. 6 ;--to his coach-m~4.er, £157 .. 8 ;-to 
~li~ tallllw-chandier. £8 .. 17 .. 9 ;-to his corn-factor, £170 .. 6 .. 8; 
--to his br€'wer, £.52 .. 17 .. 0 ;-10 his butcher, £122 .. 11..5 ;_ 
'" his baker, .£3: .. 9 .. 5 i-and to his servants for wages, 
.C53 .. 1R. What money must he draw frolll his banker, in­
dueling £100. that he wished to take with him? 

Ans. £1032 .. 17 .. 3. 
(39) A father was 24 years of age (iIlolVin IT 13 months tQ 

11 year. and 28 days to a month) at the birth of his first child: 
;:etween the eldest and next born was I year, 11 months, and 
J4 days; between the second and third wem 2 years, 1 month, 
nnd 15 days; between the third and fourth, 2 years 10 months 
and 25 days. When the fourth was 27 years, 9 :nollths, and 
! '3 days Qld, what age wa~ the father? 

. 4!ts 58 years, 7 mpnths, 10 days. 
(10) A clerk haVIng been ont collecting debts, present&d 

[\~ accoull.t ~hat A paid him £7 .. 5 .. 2 !-B £15 .. 18 .. 6t;­
(, £150 .. 1:3 .. ~! ;-D £17 .. 6 .. 8 ;-E 5 g'lllneas, 2 crown pieces, 
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"half-crowns and 4s. 2d. ;-F paid him only twenty groats;­
G £76 .. 15 .. 9t i-and H £121..12 . .4. How much was the 
whole amount? Ans. £396 .. 7 .. 6:/-. 

(41) A nobleman had a service of plate, which consisted of 
tWl'nty dishes, weighing 203 oz. 8 dwts.; 36 plates, 408 oz. 
g dwts.; 5 dozen spoons, 112 oz. 8 dwts.; 6 salts, and 6 
pepper-boxes, 71 oz. 7 dwts.; kniyes and forks, 73 oz. 5 dwts.; 
two large cups, a tankard, and a mug, 121 oz. -1 dwts.; a tea­
urn and lamp, 131 oz. -;- dlrts.; with sundry other small ar­
ticles, weighing 105 oz. 5 dwts. The weight of the whole 
is required. Ans. 102 lb. 2 oz. 13 dwes. 

(42) A hop-merchant buys 5 bags of hops, of which the 
first w.eighed 2 Clcl. 3 qrs. 13 lb.; the second, 2 ru'!. 2 qrs. 
1 Jib.; the third, 2 Ctct. 3 qrs. 5 lb.; the fourth, 2 cwt. 3 qrs. 
12 lb.; the fifth, 2 ClOt. 3 qrs. 15 lb. He purchased also 
two pockets, each pocket weighing 84 lb. I desire to know 
the weight of the whole. AilS. 15 ewe. 2 qrs. 

COMPOUND SUBTRACTION 

TEACHES to find the difference of Compound Qllan!i:lie.r. 

RULE. Subtract as in integers: but horrow (when thara is occMion) 
tU many as are equal to nne of th" next greater denomination: obeery­
ing to carry nne t() the next for that which wa6 borrowed.· 

PROO.. A. in Simple Subtraction. 

l\fO~\EY. 

(1) £... 
From 715 2 
Take 476 3 

d. 
7t 
8-} 

(2) £. 8. d. 
316 3 5i 
~2 If 

(3) £. 
87 
79 

6. d. 
2 10 
3 7j 

~ EXAMPJ.B. Subtract .£54 .. 17 .. 9i. from .£3~ .. 12 .. 7~. 

£. 6. d. 
89 .. 12._i~ 
54 .. 17 .. 9~ 

:4.:1h9t 

Because 3 fartbings cannot be taken from 2, say 3 
from 4, 1, and 2 are 3; 8et dowu 3 and carry 1.-1 and 
9 Rre 10, 10 frum 12, 2. and 7 are 9; set down 9 nnd 
carry 1.-1 and 17 are 18, 18 from '20, ~, nn.! 12 !Ire 
14: set down 14 and carry 1 to the !,,,und •. 
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(4) (7) 
£. ,. d. £. ,. 
S 15 11 

"3 321 17 
1 14 7 257 14 

(5) (8) 
£. 8. rl. £. B. 

25 2 51 
4 59 15 

17 9 8t 36 17 

(6) (9) 
£. .. d. £. 8. 

37 3 4 1 .. 71 2 
25 5 21 .. 19 13 

(16) £. 8. d. 
Borrowed 350 0 0 

P 'd {Z6 5 0 al at 73 10 6 
di!ferent 41 9 8 1 

tllnes 66 14 9 :r 

Paid in all ----
Romains to pay ----

d. 
I.! 

2 
7 

d. 
31 

4 
~ 

d. 
4 
7.:1 

4 

(10) 
£. ,. d. 

(13) 
£. I. d. 

527 3 51 .. 10 7 6 
139. 5 7i 9 19 7 

(11) (14) 
£. . .. d.' £. 8. d. 

300 15 0 5UO 0 0 
296 15 10 499 19 111 

(12) (15) 
£. 8 • d. £. B. d .. 
68 13 9 779 12 0 
~9 lOt 689 13 6 

(17) .£. 8. d. 
Lent 577 10 0 

Recell'eu 80 0 0 . {95 100 
at s~"eral 74 15 9 

times 23 17 4 1 
!f 

'VEIGHTS AND MEASURES. 

TROY WEIGHT. APOTHECARIES' WEIGHT. 

(18) 
lb. oz. dwt. gr. 
52 1 7 2 
39 0 15 7 

(22) lb. 0::. dr. 
35 10 5 
29 12 7 

(19) (20) 
lb. 0=. dwt. gr. lb. 3· 3. 
7 2 2 7 5 2 1 
5 7 1 '5 2 5 2 ----

AVOIRDUPOIS WEIGHT. 

(23) ClOt. qr. lb. 
35 1 21 
25 1 27 

(21) 
3. It. 3. 3.3.gr 
0 9 7 2 i 13 
1 5 7 3 1 18 

(24) t. ewt. qr,. lb. 
21 1 2 7 

9 11' 3 15 
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LONG MEASURE. 

(25) (~G) 
yds. ft. in. lea. mi. fur. po. 
107 2 10 147:2 6 :2 9 

78 2 11 58:: 7 33 

DIPERIAL MEASURE-WINE. 

(31 ) 
hlul. gaL. 'lIs.},'" 
1717 :2 1 
::8 59 3 0 

(32) 
tun Md. gal''llj. 
.~ ~ <) :'>7 :2 
17 3 49 3 

-----.--- 11-----1----
CLOTH )IEASna:. ALE A:-.'D BEER. 

(27) (28) (33) (34) 
yd •. qr •. n. E. e. qr •. n. ar. fir. gal. ""d. gal. qt •• 
71 1 :2 ;,;) :: J 1 37 :2 1 

.-)_., -, :37 1 
3 q I ~ 3 2 ~5 7 12 50 2 ----- ------:1----------

I 

I 

LAND )[EASUllE. 

(29) (30) 
a. r. 'T" a. r. p. 

175 1 .,- 325 2 1 -, 

CORN AN9 COAL. 

(35) (36) 
qr. b. p. sc. cit,. sa. b. 
OJ 2 1 3 16 1 0 

59 0 ro_ J' '~70 ---,11,----- -----3 5 57 2 3 2 12 2 1 

• (37) yr •. mo. 
79 8 
23 9 

11'. d. 1 (38) 
2 4 
3 5 

TDIE. 

h. m. 8ec. 
2~ ·1'2 45 
19 53 47 

t (30) '!ITS. m. 
10 7 
5 8 

d. 
20 
29 

(40) When an estate of £300. per annum is reduced by the 
payment of taxes to 12 score and £11..6. \I'll:!! are the taxes? 

~lT!s . .;[.15 .. 14. 
(·11) A horse with his furniture is \\"orth ';[:';7 .. 5; without 

it, 1·1 guineas; how much does the price of the furniture ex-
ceed thRt of the horse? Ans. £7 .. 17. 

(4:2) .\ merch'lTlt commencing trade, owed £750; he had 
in cash, commodities, the stocks, and good debts, £12510 .. 7; 
he cll'HC I the first year by commerce £4'::'2 .. 3 .. 6. What was 
he then worth? AI.s. £1221:2 .. 10 .. 6. 

(43) A gentleman left £45247. to his two daughters, of 

• In this exnmple allow -1 weeks to 11 mouth, and 13 months to the 
)"t.ll'. 

t In this, reckon 30 dnys to a month, and 12 mon~hs to the year. 
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which the younger was to have 15 thousand, 15 hundred, and 
twice £15. What was the elder sister's fortune? 

Ans. £28717. 
(44) A tradesman being insolvent, called all his creditors 

tog~ther, and found he owed to A £53 .. 7 .. 6 ;-to B £105 .. 10; 
-to C £34 .. 5 .. 2 ;-to D £28 .. 16 .. 5 ;-to E £14 .. 15 .. 8 ;-to 
F £112 .. 9 ;-and to G £143 .. 12 .. 9. The value of his stock 
was £212 .. 6; and the amount of good book-debts was 
£112 .. 8 .. 3; besides £21..10 .. 5. money in hand. How much 
would his creditors lose by taking the whole of his effects? 

Ans. The creditors lost £146 .. 11..10. 
(45) My agent at Seville, in Spain, renders me the follow­

ing account of money received for the sale of goods sent 
him on commission, viz. for bees' wax £37 .. 15 . .4; stockings 
£37 .. 6 .. 7; tobacco £125 .. 11..6; linen cloth £112 .. 14 .. 8; tin 
£115 .. 10 .. 5. He info~ms me at the same time, that he bas 
i3hipped, agreeably to my order, wines, value £250 .. 15; fruit 
£51..12 .. 6; figs £19 .. 17.,6; oil£19 .. 12 . .4; and SpanishV\'ool, 
value £115 .. 15 .. 6. How stands the balance of the account 
petween us? Ans. Due to the ((gent £28,.14 .. 4. 

(46) The great bell at Oxford, the heaviest in England, is 
stated to weigh 7 tons, 11 ewe. 3 qrs. 4 lbs., that of St. Paul's, 
in London, 5 tons, 2 cwt. 1 qr. 22 lbs., and that of Lincoln, 
called the Great Tom, 4 tons, 16 cwt. 3 qrs. 16 lbs. How 
much is the aggregate weight of these three bells inferior to 
that of the great bell at Moscow, which is 198 tons? 

.tins. 180 tons, 8 cwt. 3 qrs. 14 lbs! 

COMPOUND MULTIPLICATION 

Is the method of multiplying Compound Quantities. 
RULE. Multiply the least denomination; reduce the product 

and carry to the next, as directed in Compound Addition' and 
the same with t.he rest. ' 
. When the mult~plier is a comp6site number above 12, mul­

IIply (as be for? duected) by its component parts. For other 
numbers, multIply by the factors of the nearest comp6site; 
addmg to the la~t product, so many times the top line as will 
~l1pply the deficIency; or subtracting so many times, if there 
1S I}n excess. 
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MONEY . 
• (1) I (2) £. s. d. ;5 t:i d. 

85 12 7i It 
2 :l 

;£. 
(3) 
s. 

62 5 
r!. 
.tt 
4 

(4) 
£. $. d. 
51 :.l 4f 

5 ---- 1--5 3t 
£. s. d. 

(5) 57 IS' 7t X 6. 
(6) 81 9 lIt X 7, 

£. 8. 

(9) 135 13 
(10) 79 16 

d. 
Gf X 10. 
7t ~ 11 

(7) 04 10 5 X S, (ll) ~47 14 llf X 12. 
5f x 12. (8) lIS 

;£ t· 
(!3) 0 9 
(14) 1 2 
(15) 0 7 

6 4t X 

d. 
6 X lS.t 
6 x2Q 
S-k X21 , 

9, 

s. 
(16) 15 
(17) 7 
(18) 9 

(12) 119 

d. , 
3tx 35. 
2l x75. 
7 x37, 

7 
£. s. d. 

(19) 1 5 3X97. 
(20) 0 6 4X4~. 

(21) What is the value of 1~7Ib. of souchong tea, at 12$. 
3(Z: per lb. ? AilS. £77.15 .. 9. 

(~2) 135 stones o.f soap, at 7s. 5~. per ~tOIl~? .4.ns. £5~, .1..3. 
(23) 74 ells of diaper, at Is. 4.d. pel ell. Ans. £;)., 1,,9, 
(24) 6 doz, pairs of g!m'es, at 1$. IOd. per pair? AT'S. £6 .. 12. 

NOTE. When the fraction ~, ~, or !l is connccted with the multiplier, 
take ha{f the g:i"en price (or the price of o'le) for k, ',alj oj that fur i, 
!1oIld for i. add them both together.§ 

• In this example. say twice 3 are 6, 6 farthings a.re 1~d. sot down 
id; Dlld ,::an-y 1; twice 7 are 11 and 1 are 15, l5d. a.re 1$. 3d. set clown 
3d, ~ ~ 1; twice 12 are 24 and 1 are 25. 25 •. are £1..5. set down 
SR, a.nd catry 1; twice 5 arc 10 and 1 are 11, set down 1 and carry 1; 
~vice 3 are 6 ml4 1 are 7, set down 7. 

8. d, 
t 9 •. G 

2X9=Ifj 
19',. 0 

9 
""';£=-8-.. 1""1-.. """"0 An,. 

\I EX,UIPLE. 

\Vhat is the value of 
lIt 1M. of lea, at 11)';. 9d. 
pel' lb, 1 

£. $. 'd. 
t 1.. 2 .• 6 

6X3+2=2G 
9.:(j~o 

3 
27 .. 0 .. 0 

MultiplicmI4X2=2 .. 5 .. 0 

$. d. 
~XlO .• 9 

11 

i2il.-:-5.:Q An~. 

£5 .. 13 .. 3 =thc value nf 11. 
~X 5 .. 4!= .. do .•••• I. 
. 2 ... f!= e. do ..... , 

~I!" 6: .. ~ Au. . -,--
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(25) What is' the vallie of 25t ells of Holland, at 3s. 4td. 
'er ~1I ? Ans. £4 .. 6 .. 01. 

(26) 75t lb. of hemp, at Is. 3d. per lb. ? 
Ans. £4 .. 14..4t. 

(27) 19t yds. of muslin, at ..[s. 3d. per yd.? Ans. £4 .. 2 .. 10t. 
(28) 35t cwt. of raw sugar, at £·L15 .. 6. per cwt. ? 

Ans. £169 .. 10 .. 3. 
(29) 154t cwt. of raisins, at £·1..17 .. 10. per cwt.? 

Ans. £755 .. 15 .. 3. 
(30) 11 7 t gallons of gin, at 12s. 6d. pt'lr gallon? 

Ans. £73 .. ~ .. 7i. 
(31) 85i cwt. of logwood, at £1..7 .. 8. per cwt. ? 

Ans. £l1S .. 12 .. 5. 
(32) 17¥ yards of sllperl1ne scarlet cloth, at £1..3 .. 6. per 

yard? . Ans. £20 .. 17 .. 1t· 
(33) 37t lb. ofhy-son tea, at l~s. 4d. pel' lb.? Ans. £23 .. 2 .. 6. 
(34) 56¥ cwl. of 1J10lasses, at £2 .. 1S .. 7. per cwt.? 

Ans. £166 .. 4 .. 7t. 
(35) 87¥ lb. of Turkey coffee, at 4s. 3d. per lb. ? 

An:; . .:C18 .. 12 .. 11t. 
(36) 120¥ ewt. of hops, at £4..7 .. 6. per ewt.? 

Ans. £52S .. 5 .. 7~. 

When tbe multiplier is large, multiply the given quantity 
(or price) lJ\' a series of tens, to fj"d 10, 100, 1000 times, &c., 
as far as to the value of the hi!:""st place of the multiplier; mul­
tiply the last product b~' the figure in that place, and each 
preceding product by the figure of corresponcling value; that 
is, the pruduct fur 100 by the number of h.undreds, the product 
for 10 by the number ,if tens, alld the original (juantity hy the 
units' figure, <te. The sum of the products thus obtained will 
be the total product.'" 

• EXAMPLE, Multiply £7 .. 14..9~. by 3645. 

The product for 

£. 8. d. £. B. d. time •• 
7 .. 14.. 9kx5= 33 .. 13 .. 11~= 5 

10 
10 ii .. 7 .. 11 X4= 309 .. 11 .. 8 = 

10 
40 

The product for 100 773 .. 19 .. 2 X6= 4643 .. 15 .. 0 = 600 
10 

The product for 1000 7739 .. 11 .. 8 X3=23218 .. 15 .. 0 = 3000 

,An... 2s2io.:l5-:-:7 ~- 3645 
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(37) 407 lb. of gnll-nuts, at 3s. 9fd. per lb.? 
Ans. £77 .. 3 .. 2i. 

(38) 729 stones of beef, at 7s. 7:}d. per stone? 
Ans. £277 .. 3 .. 5i. 

(39) 2068 yards of lace, at 98. 5fd. per yard? 
Ans. £977 .. HI .. I0. 

(40) What is the produce ot a toll-gate in the cOUl:se of the 
year, if the tolls amount, on an a verage, to 11 s. 7 fd. per day? 

_·ins. £212.3 .. 1f. 
(41) How much mOIlt'y must ue equally divided among U 

men, to give each £1 1..6 .. 8,} ? Ans. £258 .. 0 .. 9. 
(42) A privateer manned with :;50 sailors captured a prize 

of which each Illan shared £125 .. l5 .. 6. What was the value 
of the prize? Ans. £31443 .. 15. 

(43) "Vhat sum did a gentleman receive as a dower with 
his wife, whose fortune was a cabinet with two di"isions, in 
each division 87 drawers, and each drawer cOlltaining' 21 
guineas? Ans. £3836 .. f4. 

(H) A merchant began trade with £19118; for 5 years 
together he cleared .£ 1 086. a year; and the llext 4 years 
£2715 .. 10 .. 6. a year; but the last 3 years he was in trade he 
had the misfortune to lose, UPOll an average, £475 .. 4 .. 6. a 
year. What was his real fortune at the end of the 12 years? 

Ans. £33984 .. 8.,6. 
(45) In many parts of the kingdom coals are weighed in the 

wagon or cart upon a machine, constructed for the purpose. 
If 3 of these draughts amouuted together to 137 ClOt. 2 qrs. 
] 0 lb.; and the tare, or weight of the wagon, was ] 3 ewt. 
1 qr.; how mallY coals had the customer in 12 sllch draughts? 

Ans. 391 ewt. 1 qr. 12 lb. 
(46) A certain gentleman lays up every year £294 .. 12 .. 6. 

and spends daily £1..12 .. 6. What is his anllual income? 
Ans. £887 .. 15, 

WEIGHTS AND MEASURES. 

(47) Multiply 9 Jb. 10 oz: ]5 dwts. 19 gr. by 9,11, and 12. 
(48) Multiply 23 tons, 9 ('wt. 3 qrs. 18 lb. by 7, 8, and 9. 
(49) Multiply 107 yards, 3 qrs. 2 nails, by 10, 17, and 29. 
(50) Multiply 33 bar. 2 fir. 3 gal. by 11, and 12., 
(51) Multiply 110 miles, 6 Jur. 26 pfJles, by 12,13, and 39. 
(52) A lunar month contains .. 29 days, 12 hours, 44 min. 

3 seconds nearly. What time is (lontained in '13 lunar 
months 1 
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COMPOUND DIVISION 

TEACHES to find any required part of a Compound Quantity. 
nULF.. DiyiJe the !:'rcn"_'l'jf denomi!ln1ioi i ; r(:d;,('~, the :·~·L·l·'i.!ll('!· 1-) 

the next lcs,,', to wlLiclJ "~Llll tl.1': lle~{t; lliviue il.l:lt, a.lll proceed as lJe-
fure tD the cuu. ' 

\Vhen the .1;\"i"',I' is "br,,'" I::!. the wutl; 1;11lSt be ,hne' at i,'>J',',lI: 1"', 

less it is a composite Humber, fur which Ol"ci've tht) directions i" 2in::1':e 
Divi.ioll. 

1'llooF by Multiplication. 

MONEY. 

.. (1) (2) (3) (4) 
£. $. d. 8. s. d. £. s. 

2)25 2 4 13)3;- 7 
d·1 £. 
7 '1)57 5 7 5)52 7 

I I 
£. s. d. £. s. d. 

(5) 78 10 9} 6. (9) 87 14 o hv 
(6) ')- 19 7'1 ~ (10) 68 0 o by ~;) ·1 

I. 

(7) 16 14 I} 8. (11 ) 49 14 7 hy 
(8) 124 15 01 9. (12) 496 8 6 by -71 

(13) 66 6 6f -;- 25. (16) 218 17 4 loy 
(14) 596 12 7J -;- 36. ( 17) 9:28 1:2 8 by 
(15) 564 4 6 -;- 63. (18) 608 13 D by 

(19) Diviue £1407 .. 17 .. 7. by 243. 
(20) Diviue £700791 .14.4. by 1794. 
(~1) Divi!le £.t90981..3.7±. by 31715. 
(22) Divide £19H3052 .. 5 .. 7~. by 2]1723. 

d. 
0 

10. 
11. 
12. 
12. 

99. 
IlO. 
l·H. 

(23) If a man !:<pend £257 .. 2 .. 5. in 12 months, what is that 
per month? Ans. £:2L8 .. 6} r,. 

(24) The clothing of 35 charily boys came to £:,/ .. J .. 7. 
what was the expense of each boy? .:1 liS. £1..1:2 .. 8}}. 

(25) If I gal'e £37 .. 6 . .4t. for nine llieces of cloth, what 
was that per piece? Ans. £L2 .. 11 t. 

• Eli:A~!PLE. Diviue .£27 .. 14 .. 11~. by 5. 

:£. $. d. 
S)27 .. 1 4.. 1l! 
5.:liCllfi 

S3Y the fives in 27, 5 times 5 are 25 ~:hl 2 oYer; 
£2. are 40$. and 14 are 54, ~he fives in ;'4. 10 times 
5 are 50 .and 4 o"..el'; 48. are 49d. aud 11 are' 59, 
the fives III 59, 11 fives are 5.l.and 4 over; 4d.".lU·e 
16 qr:s. and ::! are 18, the fives in 1!1. 3 limes fiv.e 
W'O 15, Dlld 3 over, or i. 
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(:~6)I(20 cwt. of tobacco cost £27 .. 5..4t; at what rate tlid 
I buy it per cwt.? Ans. £1..7 .. 3H. 

(27) What is the value of one hogshead of beer, when 1:,)0 
hugshe:ids'ai'e sold for £is·1 .. 17.10? .lns. £1 .5.91/." •. 

(:28) Bought 72 yards >of cloth for £8S .. 6. What was the 
price per Fr,l ? Ans. £1..3 .. 8t H. 

(:.:~)) G:J.\ (' £273 .. 3 .. 4. for 18 bales of cloth. What is the 
price uf one bale? Ans. £lS .. 3 .. 8~ ·1+ 

(30) A prize of £7237 .. 3 .. 6. is to he equally di,·jded among 
500 sailors. What is each man's share? An8. £14 .. 10 .. 3t *H. 

(31)' .-\ club of 25 persons joined to purchase a lottery 
ticket of £10. value, which was drawn a prize of £4000 
'i' hat was each man's contribution, anu his share of the prize· 
ulOney? AilS. Each contribution 8s. and share of prize £160. 

(3:2) A t.adesman cleareu £2805. in 7,} years. What was 
his ye'.lrly profit? Ans. £374. 

(0:3) \\"hat was the weekly salary of a clcrl. who received 
£2l~G .. 18 .. 1-!r. for 90 weeks? AilS. £2 .. 19 .. 3i. 

(3~) If 100000 quills cost me £187 .. 17 .. 1. what is th~ 
price per thousand? Ans. £1 .. 17 .. 6~ TVD' 

WEIGHTS AND ~!EASURES; 

(3S) Didde Sa lb. 5 oz. 10 dwts. I.:' gr. by 8, 10, and 12; 
(36) Divid~29 tons, 17 CI(;t. o 11·S. 18 lb. by 9; 15, and 19. 
(37) Di vide 114, yards, 3 qrs. 2 nails, by 10, and 16. 

""(38) Divide 1017 miles, 6 fur. 38 poles, by 11, and 49. 
(39) Divide 2019 acres, 3 roods, 29 perches, by 26. 
(40) Divide 117 years, 7 months, 26 days, 11 1I011.rs,27 

minutes,by 37. 

PROMISCUOUS EXAMPLES. 
(1) Of three numbers, the first is 21S, the second 519, and 

the third is equal to the other two. What is the sum of 
them all? AilS. 1458. 

(2) The less of two sums of money is £40. and their dif­
ference £14. 'What is the greater sum, and the amount of 
both? . _ Ans. £S4. tlte greater, £91. the sum. 

(3) What numbe!" added to ten thousand and' eighty-nine, 
wiII make the sum firteen thousand and forty? .1ns. 4951. 

(4) What is the difference between six dozen dozen, and 
half a dozen dozen; and what is their sum and p~~d~ct ? 

AM. Di/!: 7'~, bun 936, prl1ilucr 62208. 
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(5) What difference is there hetwE'pn twice eight and fifty 
and twice fifty-eight, and what is their product? 

Ans. 50 diif: 7656 prodl/rt. 
(6) The greater of two numbers is 37 times 45, and their 

difference is 19 times 4: required their sum and product. 
AilS. 325·1 sum, 2645685 prodl/ct. 

(7) A gentleman left his elder daughter £1500. more than 
the voun(fer whose forlllllc \\as 11 thousand, 11 hundred, 
and £11.'" :hnd the portion of the elder, and the amount of 
both. AilS. Elder's portion £13611. amount £25722. 

(8) The sum of two numbers is 360, the less is 144. 
\Vhat is their difference 311d thl'ir product? 

A liS. 7:.; dijJrreflCf', 31104 product. 
(9) There are 2545 bullocks to be rli\'ided among 509 men. 

Required the number anrl the value of each man's shure, sup­
posing every hullock worth £9 .. 1 L6. 

AilS. Each 111(111 had 5 bullocks, illld £,!8 .. 12.6.for his share. 
(10) How lllany cuhic feet are contained in a room, the 

lellglh of which is :';,-1 feet, the breadth 14 feet, and the height 
11 feet 1'" Ans. 3696. 

(11) A gentleman's garden, containing 9625 square yards, 
is 35 yards broad: what if; the length? AilS. 275 yards. 

(12) \i'hat sum addd to the 43d part of £1429. will make 
the total alllount=£240? Ans. £137. 

(13) Divitle 20;" alllong A, B, and C, so that A may have 
2s. less than B, and C 2s. more than B. 

A 'liS. A 4s. 8d. B 6s. 8d. and C 8s. 8d. 
(l·i ) In an army consisting of 187 squadrons of horse, each 

1.')7 men, and 207 battalions of foot, each 560 men, how many 
effective soltlier:; are there, supposing that in 7 hospitals there 
are 473 sick? Ans. 144806. 

(15) A tradesman gave his daughter, as a marriage portion, 
a scrutoire, cOlltaining 12 drawers; in each tlrawer were six 
divisions, and in each divi~ion there were £50. four crown 
pieccs, anl1 eight half-crown pieces. How much had she to 
her fortune? Ans. £3744. 

(16) There are 1000 men in a rerriment, of whom 50 are 
omcers: how lllany privaks are thereOto one officer? AilS. 19. 

(17) What nUlllber must 7847 be multiplietl by, to produce 
3013248? Ans. 384. 

~ Multiply the tbree dillleusion8 continually togt'ther. 
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(18) Suppose I pay eight guineas and half-a-crown fol' a 
quarter's rent, but am allowed 15s. for repairs; what does my 
apartment cost me annually, and how much in seven years 1 

Ans. In one '/fear, £31 .. 2. In seven, £217 .. 14. 
(19) '}'he quotient is '1083; the di \'isor 28604; and the 

remainder 1788; what is the dividend? Ans. 30979920. 
(20) An assessment was made on a certain hundred; for the 

sum of £386 ... 15 .. 6. the amount of the damage done hy a 
riotous assemblage. Four parisbes paid £37 .. 14 .. 2. each; 
four hnmlets £31..4 .. 2. each; and four townships £18 .. 12 .. 6. 
each: how much wa" deficient I Ans £36 .. 12 .. 2 

(21) An army, consisting of 20,000 men, got a hooty of 
£12,000; what was each man's share, if the whole were 
equally divided among them 1 ,In .•. 12s. 

(2~) A gentleman left, by ,will, to his wife, £·1560 i-to a 
public charity, £572 .. 10 i-to fom nephews, £750 . .10. eaeh; 
-to four nieces, £375. 12 .. 6. each i-to thirty poor house­
keepers, 10 guineas each i-and 10 his executors, 150 guineas. 
\Vhat was the amount of his property? Ans. £10109 .. 10. 

(23) My purse anu mouey, said Dick to Harry, are worth 
12s. 8d. but the monf'Y is worth se,'en times the value of the 
purse: what did Ihe purse contain? Ans. 11.~. Id. 

(24) Supposing 20 to be the remainder of a dh'ision, 423 
the quotient, and the divisor t.he sllm of both, plus 19; what 
is" the diviuellu ? A7Is. 195446. 

(25) A merchant bought two lots of tobacco, which weigh­
ed 12 C1"t. 3 qrs 15 lb. for £1H .. 15 .. 6.; their difference in 
weight was 1 cwt. 2 qrs. 13 lb. and in price £7 .. 15 .. 6. Re­
quired their respective weights and value." 

Ans. Greater tceight 7 ewt. 1 qr. vaz'ee £61..5 .• 6. 
Less weight 5 ewl. 2 qrs. 15 lb. value £53 .. 10. 

(26) Divide 1000 crowI)s in such a manner among A, B. 
and C, that 11 may receive 129 c\'Owns more than B, and B, 
178 less than C. .Ans. A 360 cr-owns, B 231, C 409. 

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

(28) A certain person had 25 purses, each purse contain­
ing 1 ~ guineas, a crown, and a moidoire, how many pounds 
sterling had he in all? Ans. £355 . 

• Add the difference to the 011m, ani! divide h:: !' fo,. th .. (jTNrterJ 
8V,DtllaC:t the diJI:er .. uce from tbe ,um :wd dh-i<le by 2 f& the Its •. 
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(29) A gentleman, in his will, left £50. to tho poot, and 
ordered that! should be given to old men, each man to .have 
5s.-t to old women, each w')man to have 2s. 6d·-t to poor 
boys, each boy to have ls.-{ to poor girls,. ca~h girl.lo have 
9d. and the remainder to the person who dlstnbuted It: ho\, 
nHmy of each sort were there, and what remained for the 
person who distributed the lIloney? ., . 

Alls. 6G 1I1ell-, 100 lcomfll, '200 boys, 222 gzrls ; 
£·Z .. 13 .. G. for Ii., (/istTilmtcr. 

(30) A gentleman sent a tanka~·d to his goldsmith, ~hat 
weighed 50 oz. 8 diets. to be made mto spoons, each WeIgh. 
ing 2 oz. 1G rill'ls. lIow many would h~ ha\'e? Ans. 18. 

(31) A gentleman has sent to a silversmith 137 0:;. 6 dwlS. 
9 gr. of silver to be made into tankard" of 17 0:'-. 15 dll'I,-, 10 gr. 
e.ach; spoons, of 21 v=, 11 dwls. 13 gr. per dozen; salts, of 
3 oz. 10 dll'ts. cacll; and forks, of 21 0::. II dIets. 13 gr. per 
dazen; and for en'ry tankard to have on3 salt, a dozen spoons 
and a dozen forks: what number of each \". ill he hUI'c? 

Ans. Tl.CO of each sort, 8 0::. 9 dlllts. 9 gr. 01 'e/". 

(32) How many parcels of sugar of IG lb. 2 (I::. each are 
there in 16 cwt. 1 qr. 15 lb.? 

Ans. 113 1)arcc/s. and 1~ lb. 11 oz. over. 
(33) In an arc of7 signs/I.P 3' SiP, how many seconds 1 

A ns. 806633/1. 
(34) How rilany Ins. of lrarl wonld connterpoise a mass of 

bullion weighin~ J 00 lbs. Trny?" .-1 liS. &3 lb. 4 (lZ. CJ-t,,'-g dr. 
(35) If an apothecary mixes together I lb. a"oirdupois of 

white wax, 4 lbs. of spermaceti, and I ~ lbs. of oli'"e oil, how 
many OUllces, apothecaries' weight, will the mass of ointment 
weigh, and how many masses of 3 drams each will it contain? 

Ans. The whole 247 oz. 7T"i'I dr. awl 661 of 3 dr. each. 

PROPORTION. 

PROPORTIO:'< is either DIRECT, or IN\'ERSE. tt is commonly 
called the RULE OF THREE; there being always three num. 
bers or terms given, two of which are terms of suppositioll; and 
the other is the term of demand: because it requires a fourth 

" Bullion is the tenn denoting gold or silver ill the lll"". Lead ilf 
weighed by AvoirrllJPoil' weight, See the Tal!le of COMPAP.ISOli OF 
WtlGIlT'. 



A9S1S1'ANT.j RULE OF 'rHREF. DIRECT. 

term to be found, in the same proportion to itself, as thut 
which IS between the other two. 

GENF.R,AT. RULE FOR S'I'ATDil1 THE Ql'ESTION. Put the term 
i!.f demand in the tltird, place: that tNm l!f suppositi01I whi r I) 

is of the same kind as the dc iii ,mrl, tIle jirsi; and the othe\", 
which is of the same kind as the 1·~?1I1r,·iJ te'l'ni; thl' secolld.· 

Also, the terms being thus arran"d, reJucf' the first and 
third (if nec(:~sary) into one name, and the s,",coTlfI into the 
lowest denomination mentiuned. 

THE RULE OF TH R E Z DlRZCT 

REQ.UIRIiS {he jourtlt term to be gr.' III r than the second, when 
the third is greater than the .first; or the F"trlll to be less than 
the secund, when the tltird is less than the first. 

RULE. :Vlllhinly the second antl third t.)""t~ ~r, and diyi,le their p"" 
duct by tll~ firsl: thE' 'lllotielJt WIll be the >111""'''1', in the same dcnol,Ii; 
!lation ., th .. second. t 

The folIo,,";;!;:! method,;: of C()l.tr·'dinQ' the olH"r:1Jif)P'"I in the RULE OF 
THREE.'"·e h'"hl-.' impOl·ti.lllt, and "holila ',,"Vel" I", lost Right of:-

1'. Let the ~11'jt and tbird tenDS he r.>.-: .. d'd nf' /nu"'r than is Jletc.~:wnl 
to make thef':1 of the same dOlominrr f1·'111 • ' 

; 2. Let the tlil.!irling term iUld ri,iu-r ('nIt 1J·)1 .~t")l) (·r tho ot}."1" i:eJ'nl~' 
be divided h~ :t!I; llUlnb':-l' 1ha l \yi:t diyi.tit.: t.henl e.1'ac//!/ ,. anti use t1l1" 
quotients 1'lSft~atl of the 0!1~inal nll:-Idw 

3. When it is cOll\'ellirutl:' pc",. <cn\!!c, \>",,,.:, hy Compound :Vlll\ti!"i. 
cation and Diyision, instea'\ 01' rcr!l'cin~ Ih" te"n-. 

----~ --~---------- -~'-------

* Some m~odorn authors prefer p'3c.i;1g' tl:" ler;n of de>nand the second, 
&!;ul that s4milar to the "e1",red term the t1,;,-c!, This arra.ngement wili 
answer the p"rpose equally w"U, eb:>ervino that !hose of like kind IUU"! 
be rednclid (if necess"ry) tu the .",me nm1e. 
, t The following- GE'<I:R:U; llur.F. rr""Ip,,,'h p nd3 both ihe cases. of 
DIRECT anti INVERSE PRUPOltTWS 11111er (jlle head; which is cnnsirle,": 
ed by many scientific men of the preHent day as a more systematic 
arrangement. . 

RULE. Tbe question being stated, a.nd the terms prer~ed, c()Jl~id"r, 
frQm the natt.rCl'oit t4e case, whether the requiredirr:n IS to be grea l ' . 

or less tha.n the se'co'ttd, or term of similar kind: if greater, mul.tipl\' 
that simildr' to the answer by the greater of the other two, and d,V,d·· 
the product b..- the le8s; if less, mllltiply it lly the less and divide th .. , 
product by the greater. In either case the quotient will be the tern' 
.-equirrM., ill the· ~e denomination ~ the !imilar term. 

NOTE, It is evident that t!l8 "b"';6 ~:l!s will >£!).o·,;;r g,,;;~.u.ll;li 
wh.iMr the reini of demand ic put ill the !~,r,,"-'l f)r third placs 

(; 
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(1) If one lb. of sugar cost 4td. what will 54 lb. cost 1· 
(2) If a gallon of beer cost 10el. what is that per barrel 1 

Ans. £1..10. 
(3) If a pair of shoes cost 4s. Gd. what is the value of 12 

dozen pairs 1t 
(4) If one yard of cloth cost 15s. 6d. what will 32 yards 

cost at the same rate? Ans. £24 .. 16. 
(5) If 32 yards of cloth cost £24 .. 16. what is the value of 

one yard? Ans. 15s, 6d. 
(6) If I gave £4 .. 18. for 1 wi. of sugar, at what rate did 

I buy it per lb.? AilS. lOld. 
(7) Bought 20 pieces of cloth, each piece 20 ells, for 12$. 

6el. per ell, what is the value of the whole? Ans. £250. 
(8) What will 25 cwt. 3 qrs. 14 lb. of tobacco come to, at 

15td. per lb.? Ans. £187 .. 3 .. 3. 
(9) Bought 27t yards of muslin, at 6s. 9td. per yard, what 

is the amollnt of the whole? Ans. £9 .. 5 .. 01 t. '. 
(10) Bought 17 cwt. 1 qr. 14 lb. of iron, at 3td. per lb. 

what was the price of the whole? Ans. £26 .. 7 .. 0t. ' 
(11) If coffee is sold for 5td. per ounce, what will be the 

price of 2 cwf. ? Ans. £82 .. 2 .. 8. 
(12) How many yards of cloth may be bOllght for £21 .. 

1L1t. when 2t yards cost £2 .. 14 .. 3. ? 
Ans. 27 yards, 3 qrs. 1-h nail. 

(13) If 1 cwf. of Cheshire cheese cost £1..14 .. 8. what must 
I give for 3t lb. ? Ans. Is. Id. 

(14) Bought 1 cwt. 2,1 lb. 8 oz. of old lead, at 9s. pel' cwt. 
what did the lead cost? Ans. lOs. III lud. 

(15) If a gentleman's income be £500. a year, and h
2
e

2 
~pend 

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

ish e](s can I buy for £283 .. 17 .. 6.? Ans. 50,1 Fl. ells, 2 qrs. 
(17) If 504 Flemish ells, 2 quarters, cost £283 .. 17 .. 6, what 

is the cost of 14 yards? Ans. £10 .. 10. 

lb. J. lb. 
• A8 1 : 4~ : : 54 

4 111 

18 .1)97~ V$. 

- 1~243 d. 

- 20$. 3d.-.£1..0 .. 3. AnI. 

pro s. d. 1"'" 
• As 1 : 4 .. G ; : 144 

12 
Lu.O 

12 
.£32 .. 8 .. 0. An •. 
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(18) At the rate of .L'l .. 1..8. for 3 lb. of gum acacia, what 
must be given Lr ~9 lb. 4 oz. I .ll1s. 10 .. 11..3. 

(19) 1(1 English ell, '2 quarters, cost 4s. 7d. what will 39t 
yards cost at the same rate? .llls. £5 .. 3 .. 5t t. 

(20) If 27 yards of Holland cost £5 .. 1~ .. 6. how many 
ElIglish ells can I buy for £100. ? Ans. 381 ells. 

(21) If 7 yar.ls of cloth cost 17s. 8d. what is the value of 
5 pieces, each l',),1L,inilig ~7~ yards? .·iI:s. 17 .. 7 .. 0t t. 

(~~) :\ draper bO\lghtl'~O yards of broadcloth, at the rate 
of 1·1-, 10fd. per ell English: "'hat was the amount of the 
purchase mOth-:; ? .lns. £250 .. 5. 

(23) A grocer bought 4 hogsheads of sugar, each hogshead 
weighing neat 6 cu·t. '2 fjrs. 14 lb. at £:2 .. '1 .. 6. per ewt. what is 
the value? AilS. £64 .. 5 .. 3. 

(~H) .-\. draper bought 8 packs of cloth, each pack contain­
ing·1 parleb. each parcpll0 pieces, and each piece 26 yards; 
at the rate of £4 .. 16. for 6 yard,;: what was the purchase 
money? Ans. £6656. 

(25) If 2·1 lb. of rai,ins cost 6s. 6d. what will 18 frails cost; 
each frail weighing neat 3 1rs. 18 lb. 7 Ans. £24 .. 17 .. 3. 

(26) \\'hen the price of sih'er is 5s. per ounce, what is the 
value of 1-1 ingots, each ingot weighing 7 lb. :) 0::. 10 diets. ? 

j\ns. £313 .. 5. 
('27) What is the value of a pack of wool, weighing 2 cwt. 

1 q7·. 19 lb. at 170'. per tod of 281'0. ? 
Ans. £8 . .4 .. 6t H. 

(28) Dought 171 tons of lead, at £14. per ton; paid car­
riage and other incidental charges, .£-1..10. Hcquired the 
whole cost, and the cost per lb. 
Ans. £2398 .. 10. the whole cost, and the cost per lb. q.d. aHh. 

(29) If a pair of ~tockings cost 10 groats, how many dozen 
pairs can I buy for £43 .. 5. ? Ans. 21 do::. 7+ pairs. 

(30) Bought :27 ,zu::. ;) lb. of canulcs, at the rate of 5s. 9d. 
a dozen: what did they cost? Ans. £7 .. 17 .. 7i· 

(31) A factor bought 86 pic'c('s of stuff, which cost him 
£517 .. 17 .. 10. at is. 10d. per yard. How many yards were 
there in the whole, anu how many EItgli"lt ells in a piece? 

Ans. 2143 yards; and 19 ells. 4 q'·s. 2# ~ nads, in a piece. 
(3~) A gentleman has an annuity of .£I:!96 .. 17. What m.ay 

he spend daily, that at tho year's end he may. lay up 200 gum­
~D", nfter i':;':in~ to the poor 'l\PftPrly 10 mOidores? 

All." £1..11 .. 8 3~\' 
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THE RULE OF THREE INVERSE 

REQUIRES the fourth term to be less tbalt the second, wher 
the third is greater than the first; or the fuurt/! to be greater 
than the second, when the third is less than the first. 

RU-LE. Multiply the first ""d ,,,,row1 tnc:ether, and diyiile their pt1lO 

duct by the third: the ([llOlient will 10<' ti,,> answer, a.' before. 

(I) If S- mell ('all do a piece of work in 12 days, in how 
many days can, 1 G men do the same ?" 

(2) If 54 men can build a house in 90 days, how many 
rilen can do the same in 50 oays ? Am. 97t men. 

(3) If, when a peck oj' wheat is sold for 2s. the penny loaf 
weIghs 8 uz.: how much must it w(>igh when the peck is 
worth but Is. 6d.? Ans. 10j- oz . 

. (4) How many sovereigns, of 20s. each, are equivalent to 
240 pieces, \·,Jue 1 :28. each 7 _ Ans. 144. 

(5) How mall)' yards of stuff three quarters wide, are equa:l 
in measure to 30 yard~ of 5 quarter:; wide? Ans. 50 yds. 

(6) If I lend a friend £200. for 12 months, how long ought 
he to lemIme £150.? Ans. 16 months. 

(7) If for ~ Js. I havc 1200 n. carried 36 miles, what weight 
can I have carried ~4 miles for the same money? 

A ns. 1800 lb. 
(8) If I have a right to keep 45 sheep on a common 20 

weeks, how long may I keep 50 upon it? Ans. 18 'Weeks; 
(9) A besieged town has a garrison of 1000 soldiers, with 

pr.ovisions for only 3 months. How many must be sent away, 
that the provisions may last 5 months? Ans. 400. 

(10) If £20. worth of wine be sufficient to serve an ordi:; 
naTY of 100 men, when the price is £30. per tun; how many 
will £20. worth suffice, when the price is only £24. per tun i 

Ans. 125 men. 
(11) A courier makes a journey in 24 days, by' travelling 

12 hours a day: how many days will he be in goin a the same 
journey, tra\'elling 16 hours a day? Ans. 18 days. 

(12) How much \':il~ line a cloak, which is made of 4 yards 
of plush, 7 quarters WIde, the stuff for the linin.,. being but 3 
quarters wide? A '-ns ~ 9t yards~ 
----.------------------------~ 

m. d. m. 9' 12 
• As 8 : 12 : : 16 : ~=6 days. Am. 

l~ 
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DIRECT A"ID INVERSE PROPORTI\1'\; PR()~IT~n'\Jl'~L, ARRAXGED. 

(1) If 11 ylll'ds of broadch.th cost L!Ll:2. what is the 
purchase of 7') yarels? Ans. £51 .. 8 .. 6;' T" •. 

(2) If 14 pioll,'.~rs make a trf'nch in 18 (\ap;, in how many 
days wouhl 34 men make :l similar trench; working, in both 
cases, 1:2 homs It ,by I Ails." d"ys, 4/wltrs, 561

8, minutes. 
(3) How much mllst I leml ttl a frienrl for 12 months, t() 

requite his kindness in b,ll'ing lent me £(i\. for 8 months? 
A. II.\'. £42 .. 13 .. 4. 

(4) HOllght 59 c/Ct. '2 qrs. :::1 lb. of tobacco, at £2 .. 17 .. 4. 
per erct. what doe-.; it COlnP to? Ail,". £171..2 .. 1. 

(5) A woolkn draper pur,ha"',l H7 y~rr1s of broadcloth, 
at Us. 6cl. per yard. Slippose that he sold it in pieces for 
C03.ts, ('ach If yard, how much IIllist he charge for each, so 
as to gain £16 .. 10 .. 9. by the who\<? 1 AilS. £1..9 .. 3t. 

(6) If £100. g"-in £.1..10. intL'rest in 1:~ months, what sum 
will gain The S;1I11t" in 18 mOllth, I Ans. £66 .. 13 . .4. 

(7) .\ draper having sold li7 nnls of cloth, at the rate of 
£1..9 .. :3i!. for It yard. fOllnd that he had gained £16 .. 10 .. 9, 
What did the II' hole cost him, alld Il"'" much per yard? 

Ans. 'J'lt" ,L'ilOlt L'106 .. 11..6. and 14s. 6d. pCI' y"rd. 
(8) If £100. in 12 IIll)lltl,s g~in £4 .. 10. interest, in what 

time will £66 .. 13 .. 4 Qaill the sallle interest? AilS. 18 m'mths. 
(9) Jf a draper bought 147 Yards of cloth, ,,( 14s. 6d. per 

yard, and sold it in pieces for coats, (,et('h Ii yard, Jor 
£1..9 .. 3i.; how much would he gain per yard, !ind by the 
whole? AilS. ?s. 3d. I" r '1"1''/. £16 .. 10 .. 9. by the whole. 

(10) If 1 e/l·t. cost J:J::: l::: .. fi. what lIlust be ~i\(,1l for 14 
cwt. I qr. 19 II,.? ~ll1s. £1'~:! .. O .. lq Th·. 

(11) If £100. gain £ I. 10. in 1 '2 months, what interest will 
£37.5. gain ill tl,,' same tilll"? AilS. £Ui .. 17 .. 6. 

(12) A regiment of soldiers, consi,.ting or woo men, are 
to have new coats, Each to be n!c,b 0, <:~ yards of' cloth, 5 
quarters wide, and tv 1·,., lined with shalioon of 3 quarters 
wide. How many yare\-; of shall""n II·ill line them? 

Ans. -!161j yards, 2 qrs. 2i nalls. 

THE DOI'DLE rrl'l.E OF THREE 

HAS five l"TIIiS .[{iNII. three of "lIpp(,sition and two of demand, 
to find a si,Tth, in the same proportion with the terms of de­
mand, af< that of the terms of supposition. It compri>l<'s /'11'0 
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operations of the SINGLE RULB.-But it may comprise three, 
four, or more operations of the Single Rule; as there may be 
seven terms given to find an eighth, ur nine to find a tenth, &c, 
In this respect it is uulimited; and is therefore more properly 
called COMPOUND PROPORTION. . 

RUI.E 1. Put the terms of demand one under another in the third 
place; the ter'"'.s 0/ sUf!pos;iion in the eame order in. the .first pla~e; 
except that whIch IS 01 the same nature as the TCquZ1'ed term, WhlCb 
must be in the second place. 

Examine the statings separately, u,ing the middle term in each, to 
know if the proportion is di/'rct or i/lve,·se. \Vhen direct, mark the 
first term with an asterisk: when iUH''''''. Illill·k the third t~lm. 

FintI the product of the mad,ed terms luI' a Divisor, and the product 
of all tlM rest fur a Dividend: tIhide, and the quotient will be the 
answer." 

RULE 2. (1) Of the conditional tcrm.~, I'" t the principal cause or 
action, gain or loss, &c., in the first place. (:!) I'ut that which denotes 
time or distance, &c., in the second, ~nd lllt.' !>ther in the third. (3) 
Put the terms of demand under the like terms of supposition. (4) If 
the blank falls in the thi,.d place, multiply the firBt and second terms 
for a dh';sor, and the other three lor a dh idcnd. (5) But if the blank 
is in the fl"st or second place, diyic1e the proLluet of the rest by t1:te pro­
duct of the third antI fourth terms, for the allS\Y(·r. 

NOTE. It will saye mnch labour to 'Hile the terms of the Dividend 
over, and those of the Divisor undel' a line, like those of a compound 
fraction, antI to cancel them accordingly. :-;ce Reduction of Vulgar 
Fractions, Case 6. 

PROOF. By two operations of the Single Rul .. of Three. 
(1) If 14 horses eat 56 bushels of oats in 16 days, how 

many bushels will sene 20 horses 24 days ?t 

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

t By Rule 1. 
h. 

As ·14 ~ b. 
d. : 56 

·16 

1 By Rule 2. 
h. d. b. 
14: 16 : 56 
20: 24:-

e 10 12 
$$ X~~X ;!tl 
l~Xl$ 
~ ~ 

1 
e 10 12 

$$x :e~x J2~ 
X,4x X$ 

120 bushels. 

b. 
120 

~ ~ 
1 1 

By two single statings 
It. b. h. b. 

(1) As 14 : 56 : : 20: 80 

d. b. d. lJ. 
(2) As 16 : 80 ~: 24 : 120 
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(2) If 8 ;nen in l..J. ll:tyS can mow 11:,) acr~s of grass, how 
many men can mow 2000 acres in ten ,bn' .·1 liS. 200 men. 

(3) If £100. in I::! month~ gain £G. 'intl'rebt, how much 
will £75. gain in 9 months? .Ins. £3 .. 7 .. 6. 

(-i) If Ell O. in 12 months gain £6. interest, what principal 
will gain £3 .. 7 .. 6. in \1 months? Ans. £75. 

(5) If £100. gain £6. interest in I::! months, in ",hat time 
will £75. gain £3 .. 7 .. 6. inte]t'C3! ' Ans. 9 months. 

(6) If a carrier charges £'2 .. 2. for the carriage of 3 cui. 
150 miles, how much ought hc to charge for the carriage of 
7 mt. 3 qrs. 11 lb. 50 miles) Ans. £1..16 .. 9. 

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

(8) If £2. will pay 8 men for 5 days' work; how much will 
pay 32 men for 2-1 days' \\ork ? An,\'. £38 .. 8. 

(9) If a regiment of soldiers, consisting of 1360 men, COIl­

bl1me 351 qmrters of "'heat in 108 days, llOW much will 11232 
f'olJiers consume in 56 dap? Ans. 1503/s ' qr,\'. 

(10) If 939 horses cunsullle 351 quarters of oats in 168 
chys, how many horses will consume l-i04 quarters in 5G 
d;:rrs? Ans. 11268. 

(11) If I pay £1 L 1 O. for the carriage of 60 ClCI. 20 miles, 
what weight can I have carried 30 miles for £5 .. 8 .. 9. at the 
same rale? .<lns. 15 cwt. 

(12) If HI threepenny Joa'.'cs sen'e 18 men for 6 days, how 
many fOllTpCI1Il'f loaves \',ill sei've 21 men for 9 days? 

Ans, 189. 

PRACTICE 

ts so called from its general use among merchants and 
tradesmen. 

It is a concise method of computing the \'aJue of articlos, 
&c., by taking aliquot parts. 

The GENERAL RULE iB to suppose the price one pound, one shilling, 
or one penny each. Then will the given number of articles, consider· 
ed accordingly as pounds, or .hilli7u;s, 01' pence, lJt' tl", supposed value 
of the whole; out of which the aliquut part 01' part. arc to ue taken for 
the real pl~ce. 

;\'OTE. An aliquot part of fL \lumber i. slIch a part as being taken n 
certain number of times will prnduce the numb,,' o>nell!!: thus, 4 is au 
aliquot part (if J ~ ; because 3 foll\'s are 12. 
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r a/a/OUT/a.: 
s. . N. 

: fO 0 are! 
I 6 8 ... 

! 5 0 
4 0 J s 
3 4 1 

1f 
2 6 I 

l! 
2 0 I .,. TO 

1 8 1 ···n 
1 4 1 ... l~ 

1 3 ... fc 
1 0 I ••• "2lf 
0 8 1 ••• "21f 

0 6 
, 

•.• Hj 

ALIQUOT PART$. 

OjapeltTlY· 
2 qrs. are ?rd. 
1 q~. is ~d. 

--------
OJ a ton. 

ClOt. ton. 
10 are J 

¥ 5 { 

4 1 
!f 

23 qr 1~ lb ~ 
;)1 t 

;c ::::::: i • 
. I 
)8 N 

------

Ofa q 
lb. 
14 a 
7 
4 
3t 
2-

l~ 
1 

uartcr. 
qr. 

I re l' .. f .. 'i 
I .. f .. ,.~ . 
1 .. 'if 

s 1 
H 

--
Ofa lb. 

lb. oz. 
8 a 
4 

re 1 

¥ .. f-.. 2 

Of an oz. Troy. 
The same a8 

the parts of a 

£. changing 

the names 

from s/tillings 
to dwts. 

ala dwt . 
gr. dwt. 

I 

! Of a shilliflg. Ofa ewt. 
11 12 are l s I 

8 1lf ... i 6 
1 

i 
d. s. qr. lb. ewt. 
6 are t 2, or 56 are .} 
4 ¥ 1, or 28 ... I I ........ 3 I 3 t ~6 I 

I 
........ • .. . ., 

2 I 14 ... I ........ 11' 'U 
It ....... I 8 ... ,Ii\' i If 
1 is I 7 ... -;'-If I 1'2 

Ojalb . Tl·oy. 
oz. lb. 

re I 
"2 6 a 

4, &c 
the p 
a shi 

.,a8m 
arts of 
lIing. 

4 
8 
2 
Ii 
I 

. .. 
I ... 
I ... 1J 
I .. , 
~ ... 

is fi 
I 

HuI.E 1. WhelJ the price i. leo; than a penny, ~a11 the given num-
1.,;, pence, and tHL., th~ aliquot parts that are in a peunY; then di'lide 
by I:! and :!o, to reduce the ,,,~swet' to pound!;. 

\ I His t5704lb. at r (2) 7695 at tJ. (4) 6547 at :fd. 
12)1426 ATls . .£l(j .. O .. 7l Ans. £20 .. 9 .. 2t. 

~O)11f8.:.:~ (3) ~47-0 at fd. (5) 4573 at fd. 
Ans. £5 .. 18 .. 10. Ans. £11..7 .. 11. Ans. £14 .. 5 .. 91. 

RULE 2. When the price is le"3s than a shilling, call the given nulJlo 
;.,,,,. "hillings, take tl1<, ali'l',nt pad cr parts tIl at nre in a shilling, add th@ 
:1if)tient$ together, and divide by 20, as ill the preceding rule. ' 

«1) 7547 at 1d. It(2) 3751 at ltd. 1(3)' 54325 at ltd. 
Ans. £31..8 .. 1l. Ans. £19 .. 1O .. 8l. Ans. £339 .. 10 .. 7t. 

• Id. = /2 7547s. 
:&i 0) 6218 .. 11 

An .•. £31.}i~~'iT. 01.--' __ _ 

tid. = f" 37.5ls. 

! = f 312 .. 7 
78oOl} 

210)~ 
£I9 .. 10 .. 9i. A.n". ----. 
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(4)6254 at 1~d. (18) :.;i15 at 5~d. '(32) !)S72 at S~d. 
Ails. £45 .. 12 .. 0t. Ans. £59 .. 7 .. !l':. A,lS. £359 .. 1S .. 4. 

(5)235Iat2d. '(19)31:;Oat'['.~fl. (33)5272at9d. 
Ans. £19 .. 11..10. Ails. £',1..10. Ans. £197 .. 14. 

(6) niO at 2td. (26) 75~1 at 5~rl. 1(34) 6325 at 9td. 
~.ns. £67 .. 11..1 O?, .. ~~>,:~~8~3 .. 9rl Ans. £2·t3 .. 15 .. 6t. 
(7) 2710 at 2td. (21) 3271 at 6d. IPS) 79:!4 at 9td. 

Alis. £28 .. 4..7. Ans. £81..15 .. 6.' AilS. £313 .. 13 .. 2._ 
(8) 3250 at 2~d. (22)i9Tt at 6~rr-'(:JLi) ~150 at 9fd. 

Ans. £37 .. 4 .. 9t. An.\'. £206 .. 1..1uJ., An ... £S7 .. 6 .. 1~ 
(9) 2715 at 3d. (23) 3230 at Gid. (:el7) 6325 at 10d. 

Ans. £33 .. 1S .. 9. AIlS. £88 .. 0 .. ;). AilS. £263 .. 10 .. 10. 
(10) 7062 at 3td. (:24) 270S at 6·fd. 1(3S) 5724 at 10td .. 

Ans. £95 .. 12 .. 7t· AilS. £76."3."3'E~!IS' ;£~~~ .. 9 .. 3. 
(11) 2147 at 3td. (::!5) 3271 at 7d. (39) G:J:!7 at IOid. 

Ans. £31..6 .. 2t. ' Ans. £95 .. 8 .. 1. .! liS. £270 .. 4 .. 3i. 
(12) 7000 at 31d. (26) 3~;)4at7fd.- (40) 3254 at 1 OtiC 

Ans. £109 .. 7 .. 6. AilS. £9S .. 5 .. 11t. An8. £I42 .. 7 .. 3~ 
(13) 3257 at 4d. (27) 2701 at 7td. !(41) n91 at IOfd. 

Ans. £54 .. 5 .. 8. Ans. £84 .. 8 .. 1t., AilS. £:J26 .. I1..6t. 
(14) 2056 at 4td. (2S) 3714 at 7t d.---

I
'(42) 3~5(j at-II(Z:~ 

Ans. £36 .. S .. 2. Ans. £119 .. 1S .. 7t. _. ~lns,-£149'.:..4-,-,~ 
(15) 3752 at 4td. (29) 2710 at 8d. (43) 7254 at Illd. 

Ans. £70 .. 7 .. 0. Ans. £90 .. 6 .. S., AilS. £340 .. 0 .. 7t. 
(16) 2107 at 4id. (30) 3514 at Std. 1(44) 375'1 at lltd. 

Ans. £41..14 .. 01. Ans. £120 .. 15 .. 10t. An8. £179 .. 17 .. 7. 
(17) 3210 at 5d. (31) 2759 at Std. 1(45) 7972 at llid. 

Ans. £66 .. 17 .. 6. Ans. £97 .. 14 .. 3t. AilS. £390 .. 5 .. 11. 
RULE 3. When the price is more than one shilling, Rnd I .... than two, 

take the part or parts for the exce •• above a shilling, adcl the quotients 
to the given quantity, and reduce the whole to pounds as before. Or, 
when convenient, take the aliq1<ot part of a pound. 

"(I) 2106 at 12td. \(2) 3715 at 12td. 1(3) 2712 at 12td. 
Ans. £I07 .. 9 .. 10t. Ans. £193 .. 9 .. 9t. Ans. £144 .. 1..6. 

This example is worked by taldng 
"2' and then t or that; because a 
farthing is .'~ of a shilling; which 
is = I', of h 01' t of ,'a. beoause 4 
twelves are 48. 

cz 
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(4) 2107 at Is. 1d. (19) 2750 at Is. 4fd. (34) 7104 at Is. 8td. 
Ans. £llL:! .. 7. Ans. £191..18 .. 6*. Ans. £606 .. 16. 

(5) 3215 at Is. ltd. (:lO) ::l7:l5 at Is. 5d. (35) 1004 at Is. 81d. 

Ans. £177 .. 9 .. 10? Ans. £263 .. 17 .. l. Ans . .£86 .. 16 .. 1. 

(6) .2790 at Is. ltd. (21) 7250 at Is. 5td. (36) 2104 at Is. 9d. 

Ans. £156 .. 18 .. 9. Ans. £52 1..1..1 Ot· Ans. £184 .. 2. 

(7) 7Y04 at Is. I f d. (22) :..!.")V7 at Is. fl}d. (37) 2571 at Is. 9!d. 

Ans. £452 .. 16 .. 8. :111S. £189 .. 7 .. 3?;-. Ans. £227 .. 12 .. 9l. 

(8) 3750 at 1 s. 2d. (2-3) 7210 at Is. 5.~d. (38) 2104 at Is. 9td. 
Ans. £~18 .. 15. AilS . . C533 . .4 .. 9t· Ans. £188 .. 9 .. 8. 

(9) 3291 at Is. 2}d. (:!lf~'5~1 at Is. od. (39) 7506 aEls. 9ld. 
Ans. £195 .. 8 .. 0f· AilS. £5G·L6. Ans. £680 . .4 .. 7t· 

(10) 9254 at Is, 2td. (25) 7103 at Is. 6t d. (40) 1071 at Is. 10d. 
Ans. £559 .. 1..11. A1Is. £510 .. 2 .. 5~. Ans. £08 .. 3 .. 6. 

(11) 7250 at Is. 'ltd. (';GP:YC.l at Is. Gta. (41) 5200 at Is.IOtd. 
Ans. £445 .. 11 .. 5t .\ _1~1.,~ £"2'")0 .. lG .. 7. Ans. £482 .. 1..8. 

(12) 7591 at Is. 3dj'2j) 7~U5 at Is. Gid. (-12)2117 at Is.10td. 
Ans. £,171..8··\')·1 J1ns. £619 .. 2 .. 9i. Ans. £198 .. 9 . .4t· 

(13) 6325 at J s. Jttl.I(:":;; )!}~-, 1 at Is. 7d. (13) 1007 at Is.IOld. 
Ans. £401..18 .. ut.1 _tIlS. £733 .. 19 .. 1. Ans. £95 .. 9 .. 1t. 

(14) 5271 at Is. 3td. (XD) 7210 at Is. 7td. (44) 5000 at Is. lId. 
Ans. £340 .. 8 . .4?;-. Ans. £578 .. 6 .. 0t. Ans. £479 .. 3 . .4. 

(15) 3254 at Is. 3~d. (30) :!:310 at Is. 7td. (45)2105atls.11td. 
Ans. £213 .. 10 .. 10?;-. Ans. £1 f'LI3 .. 9. AilS. £203 .. 18 .. 5t. 
(16) 2915 at Is. 4d. (31) 2504 at Is. 7fd. (.16ffOO6atls.lltd: 

Ans. £19L.6 .. 8. Ans. £206 .. 1..2. AilS. £98 .. 10 .. 1. 
(17) 3270 at Is. 4td. (32) 71~2 at Is. 'i'd. (47)2705atls.11!d. 

Ans. £221..8 .. 1*. Ans. £596. Ans . .£2G7 .. 13 .. 7i. 
, -, 

r, , .. -(18) 7009 at Is. 4t d'l( J0) :c!JlIJ <it Is. d:~d'l( 48) 5000 at Is. 1 Htl 
Ans. £485 .. 6 .. 1t. Ans. £245 .. 2 .. 2t. Ans. £489 .. 11:.8. 

RUI;E 4. When the. p,:ic" j, an rz-en number of shillings, the given 
quantIty may be ,1ll1l1tJl'll<:t!. hy half lIla; number, dnubling the units' 
figure of the proCllH"t j,,~. ,IJilllllgs, and tac ]"08t of t)l'': product will be 
pounds. 01' take the alIqnot part of a pound. 

(1) 2750 at 2s. _1(4) 1572 at 8s. (7) 5271 at 14s. 
Ans. £27;). AilS. £628 .. 1 G. Ans. £3689 .. 14. 

(2) 3254 at 4s. (J) 2102 at lOs. (8) 3123 at 16s. 
Ans. £650 .. 16. AilS. £10.51. Ans. £2498 .. 8. 

\3) 2710 at 6s. (6) 2101 at 12s. (9) 1075 at 16s. 
Ans. £813. Ans. £1260 .. 12. Ans. £860 
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(10) 1621 at 18s. I Non. At 2 •. take th" lentk, /Lnd at 10·,. tllLe 
An •. £1458 .. 18. the "alf of .0 many £. 

RULE. 5. 'Vhen the price is an odd number of shillings, work bv 
Rule 4th for the greatest even number, and add ~if of the give;, 
quantity for the odd shilling.-Or, take such parts 'pf a pound a~ 
will make the given price. 

-(1) 3270 at 3s. 
Ans. £490 .. 10. 

(2) 3271 at 5s. 
Ans. £817 .. 15. 

(3) 2715 at 7s. 
A ns. £950 .. 5. 

I 
(t) 3214 at 98. \ (7) ~150 at 15s. 

. .ins. £1-!-16 .. 6. __ LtJ1s. £161:3 .. 10. 

1

(5) :2710 at lis. i (':1) 3HZ at 17s. 
Ans. £1490 .. 10. !_ AilS. £~(i70 .. 14. 

l (6) 3179 at 13S~'-1 (,J)-i150 ;tTtis.-~ 
Ans. £2066 .. 7. , "~ns. £2043 .. 10. 

RULE 6. l,Vhen thepric,e c(""ists of shillings and pellce, suppose the 
given number to be pUllllds, nud take such ali 'Juot part, or the su", or 
such aliquot parts, as will make the given price.-Or. work for tlw 
shillings !Ul in the preceding Rulcs, and take paTts for the reoillue. 

t(l) 2710 at 6s. 8d'lt(7) '2710 at 3s. '2d',!,(,13)7152::t.17S.61~1 
AilS. £903 .. 6 .. 8. AilS. £429 .. 1..8. An~. £6280 .. 1. 

(2) 3150 at 3s. 4d. (8) ';51·1al 4s. 7d.(TifZ510at14s.7fd. 
AilS. £523. AilS. 1721..19 .. 2.iAlls. £183?, .. 16 .. 5~. 

(3) 2715 at 2s. 6d. (9) 2517 at 5s. J:l.(15f371::J at Os. 4.~..( 
AilS. £339 .. 7 .. 6. Ans . . £6tiO .. l!..~; . ./11,;,'. £17 !l .. 8 .. 1~. 

(4) 7150 at Is. Sd. i(10) ~Si7 aUs.S!i (i:;j:!;),::a:i(~h·.7tl. 
Ans. £595 .. 16 .. 8.:Ans. £928 .. 11 . .lUl,' Alls. £1752 .. 3 l;. 

(5) 3215 at Is. 4d. kllp07Tat-5s.-~lFI.(l·/)725Tatl'ls.8t;!, 
Ans. £214 .. 6 .. 8.: AnI' £\143 .. 1G .. ·' ~ .. 1ns. £5324 .. 19 .. 0r 

(6) 7211 at Is. 3d'I(l2)"Tllj:jatl:~:::1:\-J(Hl)32~OatI5s.7.t~ 
Ans. £450 .. 13 .. 9. A.IlS. £1616 .. 13 .. 1':\-.:Ans. £2511..3 .. q ,'. 
RULE 7. When the price consists of pounds. shillings, and pence. 

multiply the gi"en quantity by the numb,,· of pound., and :nke ahqu"l 
pa,·t. for the reBidne.-Or, work for th" shilling'S as in 11: P- precedin:~ 
Rlllcs, &c.-Or, when the given number of articles is I:!lt large, work 
by Compound Multiplication. 

8. S. 

.. 2=~ 3270 
1= t 327 

163 .. 10 

Ans. £490 .. 10. 

s. d. £. s. d. 
t 6 .. 8=! 2710 t 2 .. 6::7 , 

AilS. £903 .. ( 8. 8 ... j 

£. 
~ ~710 
, 338 .. lf 

9( f. 
"42~ ~-
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"(1) 7215 at £7 .. 4. 1(7) 2107 at £1..13. (13) 3210 at£1..18 .. 6t. 
, Ana. £51!J4B.\ An., £3476 .. 11. Ans. £6189 .. 5 .. 7~. 

(2) 2104 at £.'5 .. 3:~-(8):3:!1,," a~ £4..0 .. 8. (14) 2157 a; ~::7 .. 4~. 
Ans. £1083:> .. 12. Ans. £13931..13 .. 4. Ans. £;)109 .. 7 .. 10~. 

(:3) 2107 at £2 .. U-. --0f215{at' £7:.1..3.- Cl.5) 142 at £1..15.:2[." 
, An .•. £,:;0:;G .. 16. An". £15212 .. 12 .. 6. An •. £250 .. 2 .. 6~. 
(4) 7156 at £.5 .. 0. (10) 270f;-'t .t~-::3-.~4. (16)!!5 at £15 .. 14 .. 7!. 

Ans. £:1,:1'>" .. 1 G. An, •. £~852 .. 3 .. 4. An.,. £14!J4 .. 7 . .4t. 
,'T) 2710 at £2.·1~~ir (11) 271.'i at £1..17 .. 2~. (17) 37 at £1.. 19 .. .5i. 

An.'. £5911..3 .. 9. AilS. £;;0.1 1 .. 0 .. 7~. Ans. £73 .. 0 .. 8t. 
,G) 3215 at £1..17. (12) 2]'~7 at £3 .. 15 .. '2J, (18) 2175 at £2 .. 15 .. 4~. 

Ans. £5!IH .. 1.:;, Ans. £8108 .. 19 .. 5:!- Ans. £6022 .. 0 .. 7~. 

RUT.E 8. ''VhPlI the g-i,'r" 'l,,"ntity consist. of several denominations, 
1;11!itiply tl," pricv by tllC' ,.nwber of the highest, anll take aliquot parts 
I~Jr the inferior dCllominafioll'. 

(1) At £3 .. 17 .. 6. per cwt. what is the value of 25 cf!!t. 
3 Ql's. ],A lb. of soap ?t 

(2) At £l.A .. D, per ewl. what is the value of 17 cwt. 1 qr. 
17 lb.? Ans. £21..]0 .. 8. 

(:3) Sold 85 ewl. 1 ']r. 10 lb. of iron, at £1..7 .. 8. per cwt. 
wh~t is the value of the whole? Ans. £118 .. 1..0I-. 

(4) If hops are sold at £4 .. 5 .. 8. per cwl. what must be 
~',i\'en for 72 net. I ']1'. 18 lb.? Ans. £3]0 .. 3 .. 2. 

(5) What is the vallie of 27 mI. 2 qrs. 15 lb. of logwood 
at £1..1..4. per r,,'t. ? Ans. £29 .. 9 .. 6t. 

(6) Bought 78 Cit>!. 3 qrs. 12 lb. of molasses, at £2 .. 17 .. 9. 
I"'!' cwl. what 1ll11~t 1 give for the whole? 'AilS. £227 .. 14. 

(7) Sold 56 <"11'1.1 q". ]7 lb. of sugar, at £2 .. 15 .. 9. per cwt. 
how lIIuch is the whole chargp,? Ans. £157 .. 4 .. 4t. 

!8) What is the value of !:l7 cwl. 15 Ih. of currants, at 
£3 .. 17 .. 10. per C/I,t.? Ans. £378 .. 0 .. 3. ' 

(9) At £4 .. 14 .. 6. the ewt. what is the value of 37 cwl. 2 qrs. 
13 lb. of raw sugar? ' Ans. £177 .. 14 .. 8t. 

.. 
.. 4=! 7215 

7 

50505 
144~ 

£51948 Ana 

t 2 qrs.=~ £3 .. 17 .. 6 
--:-;:--c:~.s X 5=25 
19 .. 7 .. 6 

.5 
lb. 9G .. 17 .. 6 
14=! 1..1B .. 9 

9 .. 8t 

£99.:5.~! Ans. 
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(10) Bought sugar at £3 .. 14 .. 6. the cwe. what did I give 
for 15 ewt. 1 qr. 10 lb.? Ans. £57 .. 2 .. 9. 

(U) Requ.i.red the value of 17 oz. 8 dl.!Jts. IS grs. of gold, a' £3 .. 17 .. lOt. per ounce. Ans. £67 .. 17 .. 11. 
(12) At £37 .. 6 .. S. per ewt. the value of 1 ewt. 2 qrs. lOt 

lb. of cochineal is required. Ans. £59 .. 10. 
(I3) Required the value of 13 Mds. 42 gals. of Chal~pagne 

wine, at £25 .. 13 .. 6. per Mel. Ans. £350 .. 17..10. 
(14) A gentleman purchased at all auction an estate of 

149 a. 3 r. 20 p. at £54 .. 10. per acre. What was the whol~ 
purchase money, including the auction duty of 7d. in the £. 
the attorney~s bill for the deeus of conveyance, £33 .. 6 .. S. and 
his surveyor's charge for measuring it, at Is. per acre? 

Ans. £S447 .. 5 .. 0t. 
RULI! 9. To find the price of I lb. at a given number oj skillings per 

ewt. • 
Multiply the shillings by 3 and divide the product by 7; the qqotient 

will be the price of 1 lb. in farthings." . 

(1) What is the price of 1 lb. at 44s. 4d. per ewt. ?t 
(2) What are the respective prices per lb. at S68. 4d. ; 91s. ; 

Ifnd 116s. Sd. per ewt.? Ans. 9td., 9fd., and Is. Old. 
RULI! 1(1. It is sometimes expedient to change the price and the 

quantity for each oth"r. Thus 48 yards at 2 •. 9d. will be equivalent to 
33 yards at 4 •. ; because 2 •. 9d. = 33d. and 4 •. == 48d. 

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

(2) SO yds. at 15s. 3d. and at 16s. Sd. per yard? 
Ans. £61., and £66 .. 13 .. 4. 

(3) 42 lbs. at Utd. and at Is. 3td. per lb. ? 
Ans. £2 .. 0 .. 3., and £2 .. 13 .. 4t. 

TARE AND TRET. 

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

.. Multiplying by 3 l'educes the shillings to jon·rpc"ee., and 7 four­
pences (or 2 •. fd:) are the value of 1 ewt. at 1 jartki"g pel' lh. 

t 44 •. 4d. 
3 

7)133 

W fanhiz\gs = 4id. per lb. ,.4 ...... 



TARE AND TRRT. [TUTOR'S 

Neat weigl!t is that of the articles alone, or what remains 
1fter the deduction of all allowances. 

Tare is an allowance for the weight of the package. It is 
~ither so much in the whole, 01' at so much per bag, box, bar­
:el, &c., or at so much in the cwt. 

Tret is an allowance of 4 lb. in 104 lb. (or -Jr; part) for waste. 
Cloff is an allowance of 2 lb. in 3 net. on some goods: but both 

.hese are nearly obsolete. -
Suttle is the remainder when any particular allowance has been 

leducted. , 
RULE. When the Tare is at so much for each bag. &c., tbe whol,. 

Tare may be found by mnltiplying hy 1]", number of them. 'Vhen it 
s at so much per nl'f. take the aliquot pads of the Gross for the Tare. 
lubtract the Tare from t11C Gross; the remai!1der i3 the Neat; unless 
.here is T'ret allowed. 

If Tret is allowed, it is '1.'" of the 'Tare sullIe, which be.ing sub­
.racted from it, the rems inder is the Neal. But if Clo.!! also is to 
)e allowed, the cu'ls. Trcl sullIe, multiplied hy :], and divided by 
I, will be the lbs. ('Zoff, which subtract t" find the Neat. 

(1) In 7 frails of raisins, each weighing 5 ('11'1. 3 qrs. 5 lb. 
~ross, tare at 23 lb. per frail, how much neat weight ?" 

(2) 'What is the neat weight of 25 hogsheads of tobacco, 
.veighing gross 163 ew!, 2 qrs. 15 n, tare 100 lb. per hogs-
lead? _·1ns. 111 CIl't. 1 qr. 7 lb. 

(3) In 16 bags of pepper, ('1ch weighing 85 lb. 4 oz. gro~s, 
,are per bag, 3 lb. 5 oz. how m~n:. pounds neat? Ans. 1311 lb. 

(4) What is the neat weight of 5 hogsheads of tobacco, 
weighing gross 75 mt. 1 qr. 1-1 lb. tare in the whole 752 lb. ? 

Ans. 68 .:u·t. 2 qrs. 18 lb. 
(5) In 75 barrels of figs, each 2 qrs. ~27 lb. gross, tare in 

:he whole 597 lb. how much ncat weight? Ans, 50 ewt. 1 qr. 
(6) 'What is the neat weight of 18 butts of currants, each 

3 cwt. 2 qrs. 5 lb. gross, tare at 14 lb. per cw!. ?t 

cu.t. qr. lb. 
.. 5 .. 2 .. 5 gross. 

23 tare. 
--=5-.. -1."",1-0 neat of 1 fraiL 

7 
An •. 37 .. 1 .. 14 neat of the whole, 

Cld.qr, lb . 
t 8 .. 2 .. 5 
-=:::-:::----=-=9 X2=18 
;6 .. 3 .. 17 

lb. 2 
14=l153 .. 3 .. 6 wholegrosK. 

19 .. 0 .. 25! tare. 

Ans. 134 .. 2,. ~tneat. 
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(7) In 25 barrels of figs, each 2 ewt. 1 qr. gross, tare per 
ewt. 16 lb. how much neat weight? Ans. 48 ewt. 0 qr. 24 lb. 

(8) What is the neat weight of 9 hogsheads of sugar, each 
weighing gross 8 ewt .. 3 qrs. 14 lb. tare 16 lb. per ewt. 1 

Ans. 68 ewt. 1 qr. 24 lb. 
(9) In 1 butt of currents, weighing 1~ ewt. ~ qrs. 24 lb. 

gross, tare J.i lb. per ewt. tret 41b. per 104 lb. v-hat is the neat 
weight 1" 

(10) In 7 ewt. 3 qrs. 27 lb. gross, tare 36 lb. tret according 
to custom, how many pounds neat? Ans. 826 lb. 

(11) In 152 ewt. 1 qr. 3 lb. gross, tare 10 lb. per ewt. tret 
as usual, how much neat weight? Ans. 133 e!l·t. 1 qr. 12 lb. 

(12) What is the neat weight of 3 hogsheads of tobacco, 
weighing 15 cu·t. 3 qrs. 20 lb. gross, tare 7 lb. per. ewt. tret 
aJld cloff as usual ?t 

(13) In 7 hogsheads of tobacco, each weighing gross 5 ewt. 
2 fJrs. 7 lb. j tare 8. lb. per ewt. tret and doff as usual, how 
much neat weight? Ans. 34 ewt. 2 qrs. 8 lb. 

INVOICES, OR BILLS OF PARCELS. 
(I) Mrs. Bland, London, Sept. 1, 18~0. 

Bought of Jane Harris. 

15 pairs worsted stockings at 
I doz. thread ditto . at 
l doz. black silk ditto at 
It doz. milled hose at 
2 doz. cotton ditto at 

17 pairs kid gloves at 

lb. ewt. qrs. Zb. 
• 14 = t 12 .. 2 .. 24 gross. 

lb. 1 .. 2 .. 10 tare. 
4 = ft 11 .. 0 .. 14 suttle. 

1 .. 19tret. 
Ans. 10 .. 2 .. 23 neat. 

s. d. £. $. d. 
4 6 per pro 
3 2 
8 3 
4 2 
7 6 

8 
£21..18 .. 4 

lh. ewt. qrs. lh. 
t 7 =.ft 15 .. 3 .. 20 gross. 

3 .. 21t tare. 
26)1-1 .. 3 .. 20! suttle. 

2.. B tret. 
14 .. 1.. 12! suttle. 

14X2+3= 9£ cIoft'. 
Ans. 14 .. 1.. 3 neat. 
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(2) Mr. Isaac Pearson, Derby, June 3, 1830 

Bought of John Sims and Son. 
s. d. £. s. d. 

15 yds. satin . . at 9 6 per yard 

lSi yds. flowered silk at 17 4 

12 yds. rich brocade . at 19 8 

16!- yds. sarcenet . . at 3 2 
13t yds. Genoa velvet. at 27 6 
23 yds. lustring at 6 3 

£62 .. 11..9t 

(3) Miss Enfield, Nottingham, June 4, 1830. 

Bought of Joseph Thompson. 

s. d. £. s. d. 
4l yds. cambric at 12 6 per yard 

2 

12t yds. muslin. at 8 3 
15 yds. printed calico. at 5 4 

2 doz. napkins at 2 3 each .. 
14 ells diappr at 1 7 per ell 
35 ells dow las . at 1 Il 

2 

£17 .. 14··11 

Received the abot1e, 
Joseph Thompson. 

(4) Mrs. Mary Bright sold to the Right Honourable Lady 
Anna Maria Lamb 18 yards of French lace at 12s. 3el. per yd. 
5 pairs of fine kid gloves at 2s. '2d. per pair, 1 dozen French 
fans at 3s. 6,{. each, t.wo superb silk shawls at three guineas 
each, 4 dozen Irish lamb at I s. 3d. per pair, and 6 sets of 
knots at 2s. 6el. per set.-Please to make the Invoice for her. 

Total amount £23 .. 14 . .4. 
(5) Mr. Thomas Ward sold to James Russell Vernon, Esq., 

17t yards of fine serge at 3s. 9d. per yd. 18 y<ls. of ilrugget at 
9s. per y,l. 15t yds. of superfine scarlet at 22s. per yd. 16f 
yds. of Y url.shire black at 18s. per yd. 25 yds. of shalloon at 
Is. 9d. per yd. and 17 y<ls. of drab at 17s. 6d. per yd.-Make 
an Invoice of these articles. Total amount £60 .. 1 0 .. 5t. 

(6) :\1r. Samuel Green, of W olverhampton, sent to Messrs. 
Wright and Johnson, agreeably to order, 27 calf skins at 
3s. 6d. each, 75 sheep skins at Is. 7d. 39 coloured ditto, a~ 
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Is. Sd. 15 buck skins at lIs. 611. 17 RlIs~ia hides at J Os. 7d. 
and 125 lamb skins at Is. 2!-d.-Draw up the !1l\'f)ICt', 

Total a'l1loont £39 .. 1..8t. 
(7) :\lr. Richard Groves sent the fuIlowi1'!g articles to the 

Rev. Samuel \\' alsingham: vi:::. '2 stunes of raw SllQar at 6!d. 
per fu. 2 loaves of sugar, Iv} lb. at Iltd. per iI,. a stone of 
East India rice at 3td. per lb. '2 stones Carolina rice at 5d. per 
1b. 15 oz. nutmegs at 5td. per oz. and half a stone of Dmch 
coffee at Is. 10d. per Ilr'.-Make a copy of the invoice. 
.. Tufol amount £3 .. 5 .. 5l. 

BILLS OF BOO!<-DEBTS. 

(8) Mr. Charles Cross, Chester. 

To Samuel Grant and Co., Dr 
1830. s, d £, s. d. 
A.pril 14. Belfast butter, I C/J.'/. at 0 6-.\- per Ih. 

Cheese, 7 ewt. 3 qrs, 12lb. at 56 0 -long cwt. 
May 8. Butter, t firkin, 28lb. at P lit per lb. 
July 17.5Chesh.cheeses,1271h,at 0 6~- " 
Sept. 4.2 Stilton ditto, 15lb. at 0 10! " 

Cream cheese, 13tb. at 0 8t 

£30--1..61 
Dec. 28. Received the contents, 

Samuel (Jrant. 

(9) Mr. Charles Septimus Twigg, Newark. 

To Isaac Jones, Dr. 
1829. s. d. £. $. d. 
,Oct. 22. Tare~, 39 bushels at 1 10 per bush. 
1830. Pease, 18 bushels at 30 4 per qr. 
Feb. 18. Malt, 7 qrs. at 63 6 per qr. 

Hops, 2 cwt. 1 qr. at 1 5 per "'. 
Feb. 20. Oats, 6 qrs. at 2 4t per hush. 

Beans, 17 qrs. at 37 4 per qr. 

1830. Julu 1. Rean,pJ the above for /sa"c Jones, 
Thomas West. 
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SIMPLE INTEREST 

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

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

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

The Amount is the Principal and Interest added together. 

I. To .find the Interest of any Sum of Money for a Year. 
RULE. Multiply the Principal 1y tbe Rate ,per cent. and tbat Pro-

duct divided by 100 will give th~ Illterest requu·ed. 

NOTE. When the Rale is an aliquot part of 100, the Interest 
may be calculated more expeditiously by taking such part of tb~ 
Principal. Thus, for 5 per cent. take 'i.; for 4 per cent. in or ! 
of t; for 2 per cent. 3·0; for 21 per cent. ~ .. ; for 3 per cent . .;., 
plus t of that; &c. 

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

II. For several }'ears. Multiply the Interest of one year 
by the number of years, and the product will be the answer. 

For parts of a year, as months and days, &c., the Interest 
may be found by taking the aliquot parts of a year; or by the 
Rulf'l of Three: and it is customary to allow 12 months to 
the year, and 30 days to a month.t 

.. 'I'o discount a Eill of Exchange is to advance the cash for it before 
it becomes due; deducting the Interest for the time it has to run. Bank. 
ers always charge Discount as the Illterest of the sum. 

t At the rate of 5 per cent. the interest of £1. for a year is Is.; or 
one penny for a month. Therefore, the principal X the member of 
months, gives the interest in pel/ce. 

Or, take the parts of a year for the montl!s, out of as many sT.illing8 
as there are pounds in the p1'incipal. 

Thus, to find the interest of £40 .. 10. for 2 months, say 40&d. X 2 = 
BId. = 68. !Jd.; or, ;! months being t of a year, 40s. 6d. -;- 6 = 68. 9d, 
AnL . 

For days, take the aliquot parts of a month. The interest for days 
at 5 per cent. may also be found by multiplying the principal by the 
!ll1m~e~ of days; .~d the product divided by 365 will give the answer 
ill sh,lZ,ngs; or dIVIded by 7300 (- 36.5 X 20) will gh'e the anawer ill 
pounds. 
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(1) What· is tHe interest of £375. for a year, at .£5. per 
~_t. per annum 1""· . 

(2) What is the interest of .;£945 .. 10. for a year. at £4. per 
cent. per annum? Ans. £37 .. 16 .. 4~. 

(3) What is the interest of .:B547 •. 15. at £5. per cent. per 
annum, for 3 years? Ans. £82 .. 3 .. 3. 

(4) What is the interest of ~254 .. 17 .. 6. for 5 years, at £4. 
per cent. per annum? Ans. £50;;19 .. 6. 

(5) What is the amount of £556 .. 13 . .4. at £5. per cent. 
per annum, in 5 years 1 Ans. £695 .. 16 .. 8. 

NOTE.' Comm1.8oio ... and Droke"age (commonly called.Brokage) are 
ullowancesof so much per cent. to an agent or broker, f01' buying or 
selling goods, or trnusacting business for another. 

(6)' My correspondent informs me that he has bought goods 
to the amount of £754 .. 16. on my ~c~!mnt, what is his com. 
~i$sion at £2t, per cel!t .. ?, .ins. £18 .. 17 •. 41. 

(7) If I allow my factor £31. per cent. fUl commission, 
what. will. he require on £876 .. 5 •. 10? Ans. £32 .. 17 .. 24-. 

NOTE. Stock is a general term to designate the Capitals of our Trad­
ing Companies; or tu denote P·roperty in the Public Funds; which 
means the Money pai¢! by Government for the int~rest of the Jl(ational 
Debt. The quantity of Stock is a nominal Sllm. for whicll ~hl" OWn!)r 
receives a certain rate of interest while he holds the same: . 

, (8) At £110!. per cent. what is the p\lrchasEl' of £2054 .. 16. 
South Sea stock? . Ails. £2265 .. 8 .. 4. 

(9), At i;104f. per cent. South Sea annuities, what is the 
purchase of £1797 .. 14. ? Ans. £1876 .. 6 .. 11 f. 

(10) At £96i. per-cent. what is the purchase of ~577 .. l9. 
Bank annuities? Ans. £559 .. 3 .. 3f .. r 

(11) At £124t. per cent. what. is the pur-chase of £758 .• 
17 .. 10. India I1tocl~ r Ans, .£94q.,~5,.4t, 

(12) W:Qat sum will purchase .£;12a4~.of the. a per c,ent. 
Consuls, at £59t. per c~nh; including ~he bro~er's charge of 
~, or 28. 61(. Iper cent. on the amount of stock? 
• ., Ans. £770 .. 7 .. 11t. 

• £. 375 
5 

£.18175 
. 20 

s. 15100 
Ans. £i8.:'i5. 

Better thus': 
£. .£. 
5=1o~ 
Ans.£18 .. 15. 

Cutting the two figures in the above divides the nurobel' by \00; lee 
J>ivisioD; p. 21. . , 
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(13) If I employ a hroker to buy goods for me, to the 
amount of £2575 .. 17 .. 6, what is the brokera.ge at 4s. per 
~nt..?· . 

(14) What is the broker's charge ,on a s;;.le amounung to 
£7105 .. t:i .. IO. at 5s. 6d. per cent. ? Ails. £19 .. 10 .. 9r!. 
, (l5r What is the brokage on goods sold for £975 .. 6 .. 4, at 
6s: 6d. ~r cent. ? AlIs. £3 .. 3 .. 4t· 

(16) W'pat is tPll inteTes~ of £257 .. 5 .. 1. at £4. per cent'ler 
anoum, fpr a year and three quarters? Ans. £18 .. 0 .. 1'2' 

F7) What is the ~n.t,erest of £4.19 .. 5. for 5t years, at £5. 
per cent. per annum? Ans. £125 .. 16 .. 0i· 

(18) What is ~4e amount of £576 .. 2 .. 7. in 7t years, at£4t· 
per cent. per annu·m? 4ns. £764..1..8!. 

(19) What is the interest of £259 .. 13 .. 5. for 20 weeks, at 
£5. per cent. per annum? . Ans. £4 .. 19 .. 10t· 

(20) What is the interest of £2726 .. 1..4. at £4t. per -cent. 
per annum, for 3 years, 154 days? Ans. £419 .. 15 .. 6t· 

(21) Compute the ipterestof £155. for 4.9 days, and for 
14p days, at £5. per cent. per annum. 
, '.. , Arrs. £I .. 0 .. 9t and £3 .. 2 .. 0. 

(22) What will a banker charge for the discount of a bill 
flf £76 .. 10. and another of £54. negotiated on the 18t.h of 
May; the former becoming due June 30, and the latter July 
~3; discounting at £5. per cent.? Ans. 8s. lId. anrl 8s. 3d. 

WJie7t tlte Amount, Time, and Rate per cent. are given, to find 
. . the Principal. . 

RULE. As the amount of .£lOO. at the rate and for the time given is 
to .£100., so is' the amonnt given to the principal required. 

(23) What principal being put to interest will amount to 
£402 .. 10. in !j years, at £3. per cent. per annum?t 

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

a. £. 8. d. 
* 4=l 2575 .. 17 .. 6 

~. 5115 .. 3 .. 6 
20 

,.3103 
Ana . .£5 .. 3 .. 0!. 

03 
12 
42 

4 

l16B 

Ans. £540. 

£. £. £. s. £. 
As 115 : 100 : : 402 .. 10 : 35() AtN. 
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(25) What principal, being put to interest fOT 7 years at 
£5. per cent. per annum, will alllount tu £334 .. 16. ? 

Ans. £248. 

vllhen the Principal, Rate pel' cent. and' Amount are given, to 
find the 'Fill/C. 

Rur.E. "', the int .. n',t tor 1 year is to 1 year, .0 is the whole in­
tNest to the Humher of years. 

(26) In what time will £350. amount to £402 .. 10. at £3. 
per cent. per annum 1" 

(27) In what time will £.540. amount to £734 .. 8. at £4. 
pef cent per annum! A.IIS. 9 years. 

(28) In what time will £2~H. amount to .£334 .. 16: at £5. 
per cent. per annllm? Ans. 7 years. 

H'hen the Principal,- Amount, and Time are git'cn, to find the 
Rate per cu,t. 

RULE. A, the principal is to the whole int.,,.e"t. so is £100. to its' 
interest for the given time. Divide that intf>rt·.t hy the number of years, 
and the quotient will be the rate per cent. 

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

(30) At what rate per cent. wiII £248. amount to £334..16. 
in 7 years? Ans. £5. per cent. 

(31) At what rate per cent. will £540. amount to £734 .. 8. 
in 9 years? .l1Ils. £4. per cent. 

DISCOUNT 
Is the abatement of so much money, on any sum received be­
fore it is due, as the money received, if put to interest, would 
gain at the rate, and in the time given. Thus £10.0' present 
money would discharge a debt of £105. to be pald a year 
hence, Discount being made at £5. per cent. 

£. 
• 350x3 • ---= £10 .. 10. the mterewt for 1 yf!iar. 

100 
£402 .. 10. - .£350. = £52 .. 10. the whole interest. 
As £10 .. 10 : 1 year: : £52 .. 10 : 5 years. Au. 

t As £350 : £52 .. 10 : : £100 : £15 = the interest 'If £100. for 1\ 
years. Then 15...:... 5 = £3. the rate per cent. 
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RULB. As .£100. with its interest for the time given is to that in­
terest, so is the sum given to the DiSC071",t required. 

Also, As that Amount of .£100. is to .£100., BO is the given Bum to the 
Pre.em 1oortk. 

BlI t if either the Disco!t7U or the Present worth be found by the J>ro~ 
portion. the other may be found by Bubtractu,g that from the gIven 
sum. 

(I) What are the discount and present worth of £386 .. 5. 
for 6 months, at £6. per cent. per annum 1" 

(2) How much shall I receive in present payment for a 
debt of £357 .. 10. dlle 9 months hence, allowing discount" at 
£5. per cent. per annum? Ans. £344 •. 11..6f H. -

(3) What is the discount of £275 .. 10. for 7 months, at £5. 
per cent. per ann\lm? Ans. £7 .. 16 .. 1l .. N.". 

(4) What is the present worth of £527.9 .. 1. payable in 7 
months, at £4t. per cent. per annum? 

Ans. £514 .. 13 .. 10t ·1fV:;~. 
(5) Required the present worth of £875 .. 5 .. 6. due in 5 

months, at £4t- per cent. per annum. Ans. £859 .. 3 .. 301- 4th. 
(6) What is the present worth" of £500. payable in 10 

months, at £5. per cent. per annum? Ans. £480. 
(7) How much ready money ought I to receive for a note 

of £75. due in 15 months, at £5. per cent. per annum? 
Ans. £70 .. 11..9tl-. 

(8) What will be the present worth of £150. payable at 3 
instalments of four months j i. e. one-third at 4 months, one­
third at 8 months, and one-third at 12 months, discounting at 
£5. per cent. per annum? Ans. £145 .. 3 .. 8t. 

(9) Of a debt of £575 .. 10. one moiety is to be paid in 3 
months, and the other in 6 months. 'What discount must be 
allowed for present payment, at £5. per cent. per annum? 

Ans. £10 .. 11..41. 

• 6 tn. = A .£6 .£. 

100 + 3 = 103 = amount of .£100. in 6 months . 
.£. .£. .£. 8. 

As 103 : 3 : : 386 .. 5.£. s. 
3386 .. 5 

} 03:-:)1"'}-=-58::-.-=, 1c::'5( 11 .. 5 discount. 
1133 --375 .. 0 pre Rent worth. 

20 

103).515 = 58. 
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(10) \,"hat is the present worth of £500. at £4. per cent. 
per annum, £100. Leing to be paid down, and tho rest at two 
6 months? Ans. £488 .. 7 .. 8~. 

(11) Bought goods amounting to £109 .. 10. at 6 months' 
credit, or £3t. pcr cent. discount for prompt payment. How 
much ready monp.y will discharge the account?" 

Ans. £105 .. 13 . .4t. 
;';on;. The Rule to find the present worth of any sum of money i. 

precisely identical wah that case in Simple Interest in which the 
Amount, Time, ami Rate per cent. are given to find the Principal. 
See page 68. 

UI:\IPCWl'~D IXTEREST 

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

RULE. Compute the first year's interest, "'hieh add to the principaf: 
then find the inter",t of that ofu<)unt, which add us before, and so on 
for the nnmber of y"ard. Subtract the given .nm from the last Amonnf, 
and the remainder will be the Compound Interest. 

(1) What is the compound intf'rest of .C500. forborne 3 
years, at £5. per cent. per annum ?t 

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

(3) What will £650. amount to in 5 years, at £5. per cent. 
per annum, compound interest? Ans. £829 .. 11..7.~. 

(+) \Yhat is the amount of £550 .. 10. for 3t years, at £6. 
per cent. per annum, compound interest? Ans. £675 .. 6 .. 5. 

(5) What is tlle compound interest of £i64. for 4 years 
and 9 month.;, at £6. Iwr cent. per annum? 

Ans. £:!·t3 .. 18 .. 8. 

-------- ._----_. __ ._--

* The di,count in c"qes of this Rort is BO much P'''' cent. on th", Bum, 
without regard to time. It is, thprefore, computed u, a year'. inter.,t • 

t 1 £500 TI • '0 £551.. 5 
25 

-I, :J.~') r:..rnvunt in .1 yr. 
26 .. 5 

- 551.. 5 do. in 2 yrs. 

27 .. 11.. 3 
.; 7~ .. 16 .. 3 amount ill 3 year8. 
500 .. 0 .. 0 prinl:'ipaJ clIl,traf'!. 

LiR .. I('.-.3.ln:·. 
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(6) What is the compound interest of £57 .. 10 .. 6. for 5 
years, 7 months, and 15 days, at £5. per cent. per annum? 

AilS. £18 .. 3 .. 8t. 
(7) What is the compound interest of £259.10. for 3 

years,!} months, and 10 days, at £4t. per cent. per annum 1 
Ans. £-l6 .. 19 .. 10f. 

EQU.\.TIO); OF PAY:\TENTS 

Is when spH'ral SUIllS are rll11" at different times, to find ~ 
mean time for payinl: the whole debt; to do which, this is lhr 
common 

RUI.E. ~[ultipJy each term bv it" t!me,. and divide the ~1lJll of. fh. 
products by the whole deht; the qnotJf'nt IS aeeounted the mean tuue . 

(1) A owes B £200. whereof 
£40. is to be paid at 3 months, 
£60. at 5 months, and £100. at 10 
months: at what time may the wholp 
debt be paid together ,~ithollt pre­
judice io either 7 

.c. 
40X 3= 120 
60X 5= 300 

lOOX 10=1000 

2/00)14/:20 
Ans. 7l. month.s. 

(2) B o\\'e,.; C £SOO. whereof £200. is to be paid at 3 
months, £100. at 4 months, £300. at 5 month::;, and £200: 
at 6 months; but thE'Y ag-ree that the whole shall be paid at 
once; what is the e'limted time? Ans. 4 months, 1St days. 

(3) A deht of £360. was to have been paid as follows: 
viz.: £120. ai 2 months, £::200. at ·1 montlis, and the rest at 5 
months; but the parties hal'e agreed to have it paid at one 
mean time: what is that time? Ans. 3 months, 13t days. 

(4) A merchant bought gooc"ls to the value of .£500. to pay 
£100. at the end of 3 months, £150. at the end of 6 months, 
and £250. at the end of 12 months; but it was afterwards 
agreed to discharge the debt at one payment: required the 
time. Ans. 8 months, 12 days. 

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

(6). A is indebted tt) B £120. whereof t is to be paid at 3 
months, t a~6 months, and the rest J.' 9 months: what is the 
NFH,sri time of the wholE- pyment 7 Ans . . 51 mont.~s 
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BARTER 

is the exchanging of commodities; 

Rur.E. Compute, by tIlt" m",i expedition;; method, the value of th .. 
article whose quantity is ci\nl: then filld what 'luantity of the other 
"t the rate proposed, may be had Ii,,· the same money. 

NOTE. Sometimes one tradeSlnan, in hartering, ad\-ances his goocl,~ 
above the ready money price. In this ""st', it will be lll"C(,S3;LI'Y to pro· 
portionate the other's bartering price to his reudy money price, by the 
Rule of Three. 

(1) What quantity of chocolate at 4s. pcr lb. must be es­
changed for 2 cwt. of tea, at 9s. per lb . . " 

(2) A and B. barter: :\ has 20 Ctel. of prunes, at 4d. ppr 
lb. ready money, but in barter will h:1\"e 5d. per lb., and R 
has hops worth 32s. per czrt. ready money: what ougi,i .~ 
to charge his hops, alld what quantity must he give for thL 
20 mi. of prunes ?t 

(3) How much tea at 9s. per lb. can I have in banu iuf 
4 /'Wt. 2 qr8. of chocolate, at 48. per lb. ? AilS. 2 cwi. 

(4) A exchanges with B 23J ClCI. of cheese,.worth 5:2s ut/. 
per cwt., for 8 pieces of cloth containing :248 yards, at 48. 4d. 
per yard; the difference to be paid in money. Who receive" 
the balance, and how milch? Ans. A ncc/,'c8 £7 .. 19 .. 1-

{5) ·How much ginger at 15td. per lb. mllst be exchange!] 
for 3t lb. of pepper, at 13td. per lb. 7 Ans. 3 lb. It'} oz. 

(6) How many dozen of candles, at 5s. 2d. per dozen, 
must be bartered for 3 ewt. 2 qr8. 16 n. of tallow, at 37s. -td. 
per cwt. ? Ans. 26 dozen, 3H lb. 

(7) A exchanges with B 608 yards of cloth, worth 148. per 

• 224 X!l = 2016s. the value of the tlla. 
As 48. : 1 lb. : : 2016s. : 504 lb. of chocolate. Ans. 

t As 4d. , 5d. : : 32s. : 40s. the price per cwt. to be charge) 
for the hops. 

20 ClOt. = 2240 lb. 
5 

Ju; 40s. : 1 cwr. 
12 

480d. 

'""i12Ood. the value of the prunes. 
-- 11200 

. : 11200d.: 480 = 23 flJ't. 1 qr. 9H?b A~ 

D 
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yard, for 85 ewt. 2 qrs. 24 lb. of bees' wax, and £125 .. 12. in 
ca.sh. What was the wax charged per cwt.? Ans. £3 .. 10. 

(8) A barters with B 320 dozen of candles at 4s. 6d. per 
dozen, for cotton at 8d. per lb. and £30. in catJb. What was 
the quantity of cotton? Ans. 11 ewe. 1 qr. 

(9) How milch cotton, at Is. 2d. per lb. must be given for 
11,1 lb. of tobacco, at 6d. per lb.? Ans. 484 lb. 

PROFIT AND LOSS 

r s a ~ule by which we discover the gain or loss in the buy­
iug and selling of goods; and which enables us to adjust the 
·prices of articles, so as to gain or lose so much per cent., &c. 

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

The prime cost means the plU'chase money: therefore 

Th ' { plus the gnin, or } I h IIi . e pnme cost . th 1 equa t e Be Ilg pnce. 
mJ.nU8 C OS3, 

llin . . S the prime cost equal the gain. 
The ee g pnce mmus ~ the gain equal the prime cost. 
The selling price plus the 108s equal the prime cost. . 
Gain or loss per cent. means so much on £100. purchase money, Of 

iN'ime eost: therefore, when £20. per cent. are gained, £120. is the 
-"riling. price per cent.; when .£:10. pel' cent, are lost, £80. is the sell. 
tug price. ,., ....... 

Case 1. Giv.en, the prime cost and the selling p,·ice of an hltegl:tf or 
'iuantity, to find the gain or loss per .cent.. . 

As the prime cost given: the gain 01' 1088 : : £100. : the gain or 1038 
per cent. 

Case 2. Given, the prime cost as before, with a proposed gain or los. 
pc,' cenl. to find the Belling price. .. 

As £100. : S £100. pln.s the gain ~:: t~e prime cost: the selling 
~ or £100. mmus the loss S prwe. 

Case 3. Given, the selling price of an integer 01' quantity, and the gain 
or loss per cent. to find the p,·ime cost. 

As £100. plus the gain} '. 
Of, £100. minns the IU8s : £100. : : the sellmg prtCe : the prime cost. 
Case 4. Giv?n, the scUingprice of (UI integer, nnd the .gain per cent. 

to find the gam per cent. at some otl,"r proposed price. .. 
'\8 the ~eUing pdce : £10Q. ~lu8 the gain::. the proposed price: dIe 

"·il''''.g prtce per cent. frem whIch deduct £100. for the gain per cent, 
I equ.red._ 

Secondly, To find another selling priee,.at a d~tJ'e?'ent gain per cent. 
As £100. plus the gain: the selling price:: £100. plus the propo.ed 

,a.jn : the ulling price required. ...• . ..... 
A much greater v~-iety of cases .may occur; but it is presumed that 

, e student who attnmA a due knowlcdge of these will essily-cQmpre. 
,·en.d the r .. at. 
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(1) If 1 yard of cloth cost lIs. and ill (:sold for 12s. 6d. 
what is t.he gain per cent. ? 

'(2) If 60 ells of Holland cost £IS. what must 1 ell be sold 
for to gain £8. pel' cent. ?t 

(3) If 1 lh. of tobacco cost 16d. and be sold for 20d. what 
is ihe gain per cent. ? Ans: £25. 

(4) If a parcel of cloth be sold for £560. gaining £12. per 
cent. what is the prime cost? Ans. £500. 

(5) If a yard of cloth be bought for 13s. 4d. and sold again 
. for 16s. what is the gain per cent. ? Ans. £20. 

(6) If 112 lb. of iron cost 27s. 6d. what must 1 cwt. be sold 
for to gain £15. per cent. ? Ans. £1..11..7t. 

(7) If 375 yards of cloth be sold for £490. at £20. per 
cent. profit, what did it cost per yard? Ans. £1..1..9t Ht. 

(S) Sold 1 cwt. of hops for £6 .. 15. at the rate of ';:25. per 
cent. profit. What would have been the· gain per Gent. if 
they had been sold for £S. per ewt.? Al1S. £4S .. 2 .. n~ !. 

(9) If 90 ells of cambric cost £60. how mllst I sell it per 
yard to gain £18. per cent. ? .tins. 12s. 7 .• Vod. 

(10) A plumber sold 10 fathers of lead for £204 .. 15. and 
gained after the rate of &12 .. 10. pel' cent. What did it cost 
him per ewt.? Ans. ISs. Sd. 

(11) What was the profit on 436 yards of cloth, bought at 
8s. 6d. and sold at lOs. 4d. per yarli ? Ans. £39 .. 19 .. 4. 

(12) Bought 14 tons of steel at £69. per ton, which was 
retailed at 6d. per lb. What was the loss sllstained ? 

Ans. £182. 
(13) Bought 124 yards of linen for £32. How should the 

same be retailed per yard to gain £15. per cent. ? 
Ans. 5s. 11N'4a. 

(14) Bought 2'19 yards of cloth at 3s. 4d. per yard, and 
retailed the same at 4s. 2d. per yard. What was the whole 
gain, and bow much per cent. ?t 

Ans. $10 .. 7 .. 6. profit, and £25. per cent. 

cost 
.. As lIs. 

~ 
sixp. 22 

gain cost 100XS _£ t I. .A 
: Is.6d. : : £lOO : -22 ,- 13 .. 12 .. 8. u' na. 

2 
3 sixp. 

cost s. price cost lOaX18 . 
t As £100 : .£108: £18 :"lOO=£19 .. 8 •. 9! -r\ the IenlnA' 

price. And £ 19 .. 8 .. 9.1,-:-60:=-6s. 5irl. the price per ell. 
t For the eolvlng 01 i1:i3 '1l1p.~liQ!l, ~ee C"H"€S 1 and 2. 
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FELLOWSHIP, OR PARTNERSHIP 

Is a rule by whicli any number or quantity may be divided 
into certain proportionate parts. It is applied to determine 
the respective shares of gain or loss of the several partners 
in a cOll1{lany, in proportion to their respective shares of the 
capital employed as a joint stock: also in the division of com­
mon lands, and other cases of a similar kind. 

FELLOWSHIP "'ITHOUT TDIE. 

R~LE. As the whole stock is to the whole gain or loss; so is each 
individual share to the cOITespondent gain or 10s8. 

PROOF. The sum of the shares will be equal to the whole gain 
or 10s8. 

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

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

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

Ans. B £85 .. 19 .. 6f TV'"'.i' C £132 .. 3 .. 9 N"'.i' 
D £43 .. 11..1f N"'.i· .E £166 .. 5 .. 6t Th. 

(4) D, E, and F entered into partnerslJip. D's stock was 
£750; E's £460 ; and F's £500 ; and at the end of 12 month9 
they had gained £684. 'What is each man's particular share 
of the gain? Ans. D £300. E £184. and F £200. 

(5) A tradesman is indebted to n £275 .. 14 ; to C £304 .. 7; 
to D £152; and to E £104 .. 6; but upon his decease his 
estate is found to be worth but £675 .. 15. How must it be 
divided among his creditors? 
Ans. B's share £222 .. 15 .. 2-6584. C's £245 .. 1S .. H-15750. 

D's £122 .. 16 .. 2f-12227, and E's £S4 .. 5 .. 5-=-15620. 
(6) Four persons trade together with a joint capital' of 

",hich A has t, B t, C :h and D i, and at the end ~f 6 

* 20+40=60 
, :;,),... ~\s 60 l 50 : : S 20 : £16 .. 13 .. 4=A:s share. 

) 40: 33 .. 6 .. 8=B s share. 
50 .. 0 .. 0 rro')f. 
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months they gnin £100. What is C1rlt person's share of tho 
gain? Ans . . 1 £35 .. 1..~)--1:.!. B L:.!I' .. li .. :31-~). 

C £'.21..1..0.',--30. and DL'l7 .. 10 .. 10~-6. 
(7) Two persons joined in th~ purchase of an estate yield­

ing £1700. per annum, for £27200. whereof D paid £15000. 
and E the rest: some time aitl'r, they sold it for 2-1 years' 
purchase. \\"hat was each persllll', sh~re 1" 

~llls. J) £:.!:.!:IOO. E £18300. 
(8) D, E, and F, form a joint capital of £647. Their re­

spectil'e shares are in propurtion to each other as 4, 6, and 8 ; 
and the gain is equal to D's stock. Required each person's 
stock and gain. 

Ans, D's stock £U3 .. 15 .. 6~ gain, £31..19 .. 02\, 

F's. .. :215 .. 13 .. ! . .. 47 .. 18 .. 62
6
7 , 

P's. .. 287 .. 11..1iJ-... 63 .. 18 .. 02"1. 
(~l) D, E, and F, joined in partnership; the amount of their 

stock was £100; D's gain "'as L'J; E's .i.';j; and F's £8 j 
what was eaeh man's stock? 

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

FELLOWSHIP WITH TI.\lE. 

RUr.E. As the _um of the products of each person's money and time 
is to the whole gaiu or loss; so is each individual product to the cor­
responding gain or loss. 

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

(2) Three tradesmen joined in company; D put into the 
joint stock £195 .. 14. for three months; E £169 .. 18 .. 3. for 5 
months; and F £59 .. 1 L.I0. for 11 months: they gained 
£364..18. \Vhat is each man's share of the gain? 

Ans. D's £102 .. 6 . .4-5008. E's £148 .. 1..H-482802. 
and F's £1l4..10 .. 6t-11707. -

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

.. The sale of n property for so many years' purchase, is understood 
to be, for 80 much present money as the annual "ent or value X that 
Dumber of years. 

t 40X:J=1:!0 
75X4=~llil 

42Q 
A '''10' -'0 .. ~ 120 : £'?O=D's shar!'. 

s '"" . I I •• { 300: 50=E's share. 

70 Proof. 
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months' end 'Puts in £300. and at the end of 14 months takes 
out £130; E puts in £400. and at the end of 3 months £270. 
more, at 9 months he takes out £140. bllt puts in £100. at 
the end of 12 months, and withdraws £99. at the end of 15 
months; F puts in £900. and at 6 months takes out £200. 
at the end of 11 months puts in £500. but takes out that and 
£100. more at the end of 13 months. They gain £200. 
Required each man's share of the gain. 

Alls. D £50 .. 7 .. 6-21720. E £62 .. 12 .. 5t-29859. and 
F £87 .. 0 .. 0t-14167. 

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

AIlS. D £13 .. 3 .. 1t-62·!' E £15 .. 11..5-IG88. alld 
F £7 .. 15 .. 11-1136. 

ALLIGATION 

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

CASE 1. ALLIGATION MEDIAL. The various quantitIes 
and prices being given, to find the mean price of the mixture. 

RULE. MulLiply each quantity hy its price, and divide the sum of 
the products by the sum oJ;. the quantities." 

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

(2) A vintner mixes 15 gallons of canary, at 8s. per gallon 
with 20 gallons, at 78. 4d. per gallon; 10 gallons of sherry; 

EXA)IPLE. 

* A farmer mixed 20 bushels of 
wheat, at 58. per bushel, ancI 36 
1mshel, of rye, at 38. per bushel 
with 40 bushe18 of barley, at ~s: 
per bushel. 'Yhat is the worth of 
a bushel of this mixture 1 

8. S. 

20 X 5= 100 
36 X 3 = 108 
40 X 2= 80 
915 !lG )288(3$. An •. 
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at 6$. Sd. per gallon j and 24 gallons of white wine, at 4s 
per gallon. What is the worth of a gallon of this miwture '( 

. . Ans. 6s. 2} tid. 
'.(3) A· malster mixes 30 quarters of brown malt, at;ti!s. per 
quarter, with 46 quarters of pale, at 30s. per quarter, and 2'1 
quarters of liigh<dried ditto, at 25s. pel' qualter. What is· one 
quarter of the mixture worth? Ans. £1..8 •. 2-1- hd. 

(4) A vintner mixes 20 quarts of port, at 5s. 4d. per quart. 
with 12 quarts of white wine, at 5s. per quart, 30 qUIJ.Fts nl' 
Lisbon, at 6s. pel' quart, and 20 quarts of mountain, at 4s. 6.1. 
per quart. 'Vhat is a quart of this mixture worth 1 

. ARs. 5s. Sf Hd. 
(5) A refiner melts 1:2 lh. of silver bullion, of 6 oz. fine. 

with 8 lh. of 7 oz. fine, and 10 lh. of 8 oz. fine; requircu 
the fineness of 1 lh. of that mixture. 

Ans. 6 oz. 18 dwt. 16 gr. 

CASE 2. ALLIGATION ALTERNATE. The variOUS pricrs 
being given, 10 find the q~/anrities which may be mixed, to 
bear a certain average price • 

. RULE. A1Tange the given prices in on~ column, with the proposecl 
average price ou the left. 

Link e&t:k Ie .. than the average wi1h OIOe greater. 
Place.oagainst each term the ditIereooe between that with which it 

is linked and the mean: and the respective differences will be .11 ... 
qnantities l·equiced. 

NOTE. Questions in this rule ,.dmit of a great vlll.;ety of answer •. 
acoordiag to the manner of Iinlcing them! also by taking other DJlW­
bers. pl'OpOl'tionaI to the answers found. 

(1) A vintner would mix four sorts of wine together, of ISd. 
20d. 24d. and 28d. per <Iuart, what quantity of each sort must 
he take to sell the mixtUl'e- at 22d. per q~art 1" 

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

Answer. Proof. 
• 18--12 of lSd. = 36d. 
2220-1 .6 of 20d. = 120 
24-- 4 of 24d. = 96 
28- 2 of 28d. = 56 

14 14)308 
22n. 

Or tlws : Proof. 
18--

1

6 of lSd. = 108d. 
<>220 ......... 1 2 of 20d. = 40 
~ 24-- 2 of 24d. = 48 
28-- 4 of 28d. = 11'2 

14 14)308 
~d. 
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~o as'to sell the compound for Sd. per lb. What qUI!oDtit1of 
cJ.ch·:Jtilui must he take 7 

Ans. 2 lb. at 4d. 2 lb. at 6d. and 6 lb. at 10d. 
(3) How much tea at 16s. 14s. 9s. and 801'. per lb. will com­

pose a mixture worth lOs. per lb. 7 
- Ans. 1 lb. at 1601'. 2 lb. at 14s. 6 lb. at 98. and 4 lb. at 8s. 

(4) A farmer would mix as much- barley, at 301'. 6d. per 
lJUshel, rye at 48. per bushel, and oats at 2s. pel' bll!lhel, as 
will make a mixture worth 2s. 6d. per bushel. How much of 
each sort 7 Ans. 6 h. f?f barley, 6 of rye, and 30 of oats. 

(5) A tobacconist would mix tobaccp at 2s., Is. 6tl., and 
1 s. 3d. per lb. so that the compound may be worth Is. Ba. 
per lb. What quantity of each sort must he take 7 

Ans.7 lb. at 2s. 4 lb. at Is. 6d. and 4 lb. at Is. 3d. 

CASE 3. AI.LIGATION PARTIAL. This is similar to Case 2, 
except that one of the quantities is limited. 

RULE. Li.uk the prices, and place the differences as before. 
Then, as the difference opposite to that whose quantity is given, is 

lri each other difference j so is the given q~tity to each required 
'laantity. 

(1) A tobacconist intends to mix 20 lb. of tobacco at ] 5a. 
pcr lb. with others at 16d. lSd. and 22d. per lb. How many 
,lounds of each sort must he take to make one pound of th~ 
illixture worth 17d. 7'" 

(2) How much coffee, at 3s. at 2s. and at Is. 6d. per lb. 
with 2.0 lb. at 5s. will make a mixture worth 28. Sd. per lb. 7 

Ans. 35 lb. at 301'. 70 lb. at 201'. and 10 lb. at Is. 6d. 
(3) A distiller would mix 10 gallons of French brandy, at 

48,1:, per gallon, with British at 2801'. and spirits at 16s. per 
:;allon. What quantity of each sort must he take to afford it 
Cor 3201'. per gallon? Ans. S British, and S spirits. 

(4). What quantity of teas at 1201'. lOs. and 68. must be 
;11ilj:~a with 20 lb. at 401'. per lb. that the mixture may be worth 
',s. per lb. 7 Ans. lQ lb. ilt 601', 1() lb. at lOs. 20 Ib, at ~~~. 

AII$toer. Pt·oof. lh. lh. 
-If 15 __ 15 20 lb. at 15d. = 300d. As 5 : 1 : : 20 : 4 
16-/. 1 4 lb. at 16d. = 64d. 

17 18__ 1 4 lb. at 18d. = 7'U. As 5 : 2 : : 20 : 8 
. 22-- 2 8 lb. at 22d. = 176d. 

As 36 lb. 612d. : : 1 lb. : 17d. 
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CASE 4. ALLIGATION TOTAL. This is also similar to Case 
2, except that the whole quantity of the compound is limited. 

RULE. Link the prices, and place the differences as before. 
Then, As the· swn of the differences is to each particular difference; 

so is the quantity given to each required quantity. 

(1) A grocer has four sorts of sugar at 12d. 10d. 6d. and 
4d. per lb. and would make a composition of 144 lb. worth 
8d. per lb. What quantity of each sort must he take 1" 

(2) A grocer having 4 sorts of tea at 5s. 6s. 8s. and 9s. 
per lb. would have a composition of 87 lb. worth 7s. per lb. 
What quantity must there be of each sort 1 
Ans. 14t lb. of5s. 29 lb. of6s. 29 lb. of8s. and 14t lb. of9s. 

(3) A vintner having 4 sorts of wine, viz. white wine at 
16s. per gallon, Flemish at 24s. per gallon, Malaga at 32s, 
per gallon, and Canary at 40s. per gallon; would make a 
mixture of 60 gallons worth 20s. per gallon. What quan~ 
thy of each sort must he take 1 

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

(4) A jeweller would melt together four sorts of gold, of 
24, 22, 20, and 15 carats fine, so as to produce a compound 
of 42 oz. of 17 carats fine. How much must he take of 
each sort 1 Ans. 4 oz. of24, 4 oz. of22, 4 oz. of 20, and 30 
oz. of 15 carats fine. 

COMPARISON OF WEIGHTS AND MEAStJRES. 

THIS is merely an application of the Rule of Proportion. 
(1) If 50 Dutch pence be worth 65 French pence, how 

many Dutch pence are equal to 350 French pence ?t 
(2) If 12 yards at London make 8 ells at Paris, how many 

ells at Paris will make 64 yards at London 1 Ans. 42t. 

A1IRiDer. Proof. lb. lb • 
.. 12--

1 

" 48 at 12d. = 576 As 12 : 4 :: 144 : 48 
8160-4 .. I 2 24 at 10d. = 240 As 12 : 2 :: 144 : 24 

2 24 at 6d. = 144 
4 48 at 4d. = 192 

Sum 12 144 144)1152(8d. 

t As 65 : 50 3500 
or, &II 13 : 10 : : 350 : 13=269/,. An,. 

.... D2 
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(3) If 30 lb. at London make 28 lb. at Amsterdam, how 
many lb. at London will be equal to 350 lb. at Amsterdam? 

Ans.375. 
(4) If 95 lb. Flemish make 100 lb. English, how many lb. 

English are equal to 275 lb. Flemish? An,\'. 289lo' 

PERMUTATION 

Is the changing or varying of the order of things. 

To find the number of changes t!tat may be made in the position 
of any given number of things. 

RULE. Multiply the numbers 1,2.3,4, &c., continually together, to 
the given number of terms, and the last product will be the answer. 

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

1 X2X3X4X5X6X7X8X9 X10Xll X 12=479001600 
changes, which +10=47900160 minutes=91 years, 
26 days, 6 hours. 

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

Ans. 5040 days. 

VULGAR FRACTIONS. 

DEFINITIONS. ' 

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

2. The upper ~el'm is called the Numerator, and the lOJVer 
term, the DC/lommator. The Denominator shows into how 
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many equal parts 'Unity is didded ; and the Numerator is the' 
number of those equal parts signified by the Fraction.~ 

3. Every Fraction may be understood to represent Division. 
the Numerator being the dividclld, and the Denominator t11l: 
diviso(·t 

Fractions are distinguished as follows: 

4. A SIMPLE FRACTIO:\ consists of one Ilumeralor and olle 
denominator: as :;, H" &c. 

5. A CO~IPOUND FRACTIO:-;, or fraction of a fraction, con­
si-ts of two or more fractions connected by the word of: :J-: 
t of 1 of .'-2' &c. This properly denotes the product of th ... 
seyeral fractions. 

6. A PROPER FRACTlo~ is one which has the numerator 
less than the denominator: as to ~, l, ft, &c.:/: 

7, An IMPROPER FRACTION is one which has the numera­
tor either equal to, or greater than the denominator: as ~, ~, 

f, tt, &c·t 
8. A i\IIxED ';V;\lBER is composed of a whole number and 

a fraction, as 1%, 17~, S'H, &c. 
9. :\ CO)IPLEX FRACTION has a (ractiollal numerator or 

denominator: but this denotes Diuisll;" of Fractions. 'flllb, 

J:., two-thirds .llt-iilcd by five-sixths, ~. eight divided by one 
t l~ 

and two-thirds . 

.. In the fractionjit-e-Iwe(tihs (1''0-,) the Dellomilla/or 12 shows tht.r 
the unit or whole quantity is supposed to be divided into 12 equal 
parts: so that if it be one shilling, each p:lrt will ~e one-twelfth of 
Is. or one penny. The ";"lnc;'alor shows that 5 IS the number 0;' 
those twelfth pallo intended to be ta];eI!: so A of a shilling are tl,~ 
same as 5 pence; l~ of a fuot, the same as 5 inches. 

t The fraction ,'2 signifi.es not only {'i of a u~it.' but ~ units divid­
ed into 12 parts, or a tweltth part of fiye: and It IS obvIOUS that .lice 
twelfth parts of aile sh.illing (or .five pence) is the same as one. 
twelfth part of five shillings. ThiS mode of consldenng FractIOns 
removes many of the student's difficulties. 

t A propel' fraction is always less than unity: thus ~. wants onr. 
fourt/l, alld H wants one-tweift!, of being equal to 1. But an im. 
proper jracti'm is equal to U/ltty when the terms are equal, am 
!jreatel' than unity w,!Ien. the numerator is ;hc .lfre~ter. 00 " 

Thus :, or tt, or -H, IS each =1; and ~=1;p {=-2, n=3ilf · 
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10. A COMilION MEASURE (or DIVISOR) is a number that 
will exactly divide both the terms. When it is the greatest 
number by which they are both divisible, it is called the 
GREATEST COMMO.!!! Mj>ASURE. 

NOTE. A p,ime number has no factor, except itself mu:l unity. 

A multiple signi,fies any product of a number; and is therefore divisi-
1,1e by the number of which it is n multiple: thus 14, 21, 28, &c., are 
multiples of seven. Also 14 is a common multiple of 2 and 7; 21, of 
3 and 7, &c. • 

REDUCTION 

T!> the method of changing the form of fractional numbers or 
'luantities, without altering the value. 

Case 1. To reduce a fraction to its lowest terms. 
RULE. Divide both, the terms by ony common mea.ure that can be 

,1iscovered by inspection; which will produce an equivalent fraction in 
,,"er terms. Treat the new fraction ill a simil¥ manner: repeating 

the operatipn till the lou'cst terms are obtained." ' 

'When the oi;ject cal1not he accomplished by this process, divide the 
"reater tenn by the less, and that divisor hy the remainder, and so on 

:1] nothing remain.. The laEt qivisor will be the greatest commo" 
",CnR1/rf; by which divide both terms of the fraction, and the quotienta 
·,.,ill be tbe lowest terms. 

(1) Reuuce T\% to its lowest terms. 
(2) Reduce it! to its lowest terms. 
(3) Reduce Hi to the least terms. 
(4) Reduce Ht to the least terms, 
(5) Abbrc\'iate HH as much as possible. 
(6) Reduce HH~ to its lowest terms. 

Ans. ,{!. 
A7Is. HT' 
Ans. t. 
Ans·H. 
Ans. f. 
Al'Is·4· 

* This first method of abbreviating fractions is, when practicab16, 
etlways to be prefelTed: and ill the application of it, the following IIb­
,ervations will be found exceedingly useful. 

An even number is divisible by 2. 
A number is divisible by 4, when the tens and IlnitS are so; and by 

,~. when the hundred., tens, and uni~8 are divisible by 8. 
A number is a multiple of 3, or of 9, when the .um of it, digie, ie a 

lJlulti\l~ of 3, or of 9. 
A 5 or a 0 in the units' place, admits of division by 5; one cipher ad. 

: clits of division by 10, tlCo, by 1QO, &c. 
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(7) Reduce t (.Vrto to the lowest terms. 
(8) What are the lowest terms of H H ? 

85 

Ans. t. 
Ans. t. 

Case 2. To reduce an improperfrartion to its equivalent 
number. 

J{ULE. Didde the llpper term by the lower. 

This is evident from Definition 3. 

(1) Reduce ItO to a mixed number. 1~9=18~. Ans. 
(2) Reduce \" to its equivalent number. Ails. 13t. 
(S) Reduce 2 t 5 to its equivalent number. .ftIlS. :27~. 
(4) Reduce IH s to its equivalent number. Ails. 56H. 
(5) Reduce 3H9 to its equivalent number. Ans. lo'<:~. 
(6) Reduce IH' to its equivalent number. Alls.711t. 

Case 3. To reduce a mixed nllllll"r to an improper fraction." 
RULE. Multiply the whole number by th,· denominator of the fr,w· 

tion, and to the product add the numeratur fur the numerator required, 
which placo over the denominatur. 

N aTE. Any whole number may be expressed in a fractional forlll 
by putting 1 for the denominator: thus 11 = V. 

(1) Reduce IS~ to the form of a fraction.t 

A nnmber is a multiple of 11, ,,-hen the 811m of the 1st, 3d, 5th, &0 .. 
digits = that of the 2d, 4th, 6th, &c., di::il', after l'etrenchiug the elevens 
contained in each. 

A multiple of both 2 and 3 is, of course, a multiple of 6; a'lId a mul. 
tiple of 3 and 4 may be divided by 1~. 

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

EXAMPLES. 

(1) Reduce ~~~g to the least Now, because we cannot easily 
terms pOSSible. discover a common measure, pro-

";-10 ";-9 ";-2 ceed thus :-
1m =m=H=l Ans. 76) 133(1 then 19)76 I A 
(2) Reduceggatothelowest ~_,(j 19)133=7' n~. 

terms. 
";-5 ..;-3 ";-11 57)76(1 

ffiH = m-t = NI?r = tA· ~ 
greatest com. meas. 19)57(3 

57 

• This is the converse of Case ~, 

t 18~ = 18 X 7 + 3 = 1~9. A"". 
'; 
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Ans. 1H 5 • 

Ans. 3H'· 
Ans. 0-/. 

(2) Reduce 56H to an improper fraction. 
(3) Reduce 183./r to an improper fraction. 
(4) Reduce 13t to its equivalent fraction. 
(5) Reduce 27~ to its equivalent fraction. 
(6) Reduce 514/0 to a fractional form. 

Ans. 2t5. 
Ans. BH 9 • 

Case 4. To reduce a fraction to another of the ~ame value, 
having a ccrtain proposed numerator 01' denomtnator. 

RULE. As the present llumerator is to the denominator, 80 is .the 
proposed numerator to its d7nomillator. Or, as the. present ~ellOmll1a. 
tor is to the mlmerator, eo IS the proposed dellOlllluaior to ltd nume­
rator. 

(1) Reduce t to a fraction of the same value, whose nu-
merator shall be 12. As 2 : 3 : : 12 : 18. Ans. H· 

(2) Reduce t to a fraction of the same Yalue, whose nu-
merator shall be 25. Ans. H· 

(3) Reduce t to a fraction of the same value, whose nu-
merator shall be 47. A 47 

(4) Reduce t to a fraction of the 
nominator shall be 18. 

(5) Reduce t to a fraction of the 
nominator shall be 35. 

(6) Reduce t to a fraction of the 
nominator shall be 19. 

lIS. -6 • 5! 
same value, whose de­

Ans. H. 
same value, whose de­

Ans. H. 
same value, whose de-

16 8 

Ans. 1;' 
Case 5. To reduce complex and compound fractions to a simple 

form. 

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

• That is, having a Common divisor. 
t This rule is of the highcst importance as tending to expedite the bu-
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(I) Reduce 36~ to a simple fraction. 
48 
.,., .. 

(2) Reduce -.) 1 to a simple fraction. 
31:) 

AIlS·H· 

(3) Reduce ~ to a simple fraction. Ans. t. 
65t 

(4) Reduce ~ to a simple fraction. Ans. t. 
44t 

(5) Reduce ~ of ~ of t to a single fraction. AilS. t. 
(6) Reduce t of t of H to a simple fraction. AilS. 1 .. '9. 

87 

siness of computaLioll, by auh"'i(/ting to the utmost rul fractionru ex· 
pressions, as we proceeJ. 

EXHIPL}:S. 

71 

(I) Reduce the complex fraction 2 to a simple form. 
8~ 

(2) Reduce"if of j of i of I". to a simple fr:l.Ction. 

3 1 1 1 
9 fl1.f7f. Ox~xJ7X$ :LA 

To 0" 0 .. 0 T. = = 16' liS. 
• 10 X {; X ~ ;<1;1 

2 1 4 2 

(3) Reduce the annexed fractional expression to its proper quan­
ity, 

16 111 9 7" 6 B £ 16 1452 ,. .ltl~ 567 
- f ---..J.2f f Tn H of 8'" - - -..:rr.. X ~-:! X ' 
HOlDS ° HOf24r"J n-uX1fB H ¥a0 X-64 

1 7 
11 1 '/l ~X 

1 x~r $ (, ~~ 1 $$ £. 
X$ X X:4$~ X 1 X:7~ X $$ X ~$xX3x $$11 77 £. 

= XX X X~~x.t$X.t(IJ xXti1lX$~j)Xl$ X M ="32 =2H 
1 !) 1 't ,; r til $ 8 

1 1 3 4 1 
= £2 .. 8ts. = £2 .. 8 .. 1t. AIlS. 1 



S8 VULGAR FRACTIONS. [TUTOR'. 

(7) Reduce H of 13t of 28 to a simple fraction. 
- 14ft 38t An8. Hf. 

(8) Reduce i of IT of lIf to a single fraction . ..4.n8. IT' 
(9) Reduce T7 .. ia of 37t of 5 to its equivalent number, 

1 ~ 1.. An8. 112Z-7i"' 
(10) Reduce ---.! of 2 j6 of 2.....to its equivalent number. 

14 t An8 .. 7f. 

Case 6.. To reduce a fractional quantity of a given denomiha­
tion to an equivalent fraction vf another denomination. 

RULE. Consider what numbers would reduce the greater denomina· 
tion to the less; then to reduce to a greater name, multiply the denom 
inator by those numbers, aud to reduce to a less name, multiply the 
numerator: the compound thus produced, when reduced to a simple 
form, will be the fraction required. • 

(1) Reduce t of a penny to the fraction of a pound.-
(2) Reduce fd .. to the fraction of a crown. An8. "lo cr. 
(3) Reduce t dwt8. to the fraction of a lb. troy. An8. "h lb. 
(4) Reduce t lb. avoirdupois to the fraction of a ewt .. 

An8 .. Th .. ewt, 
(5) Reduce 19720 of a pound to the fraction of a penny.t 
(6) Reduce £"h. to the fraction of a penny.. An8. fd. 
(7) Reduce "h of a pound troy to the fraction of a 

penny-weight. An8. t dwt. 
(8) Reduce .h ewt. to the fraction of a lb. Ans. t lb. 

Case 7. To find the proper value of a fractional quantity. 

RULE. Reduce the numerator to such lower denomination as may be 
neccssary, and divide by the denominator; abbreviating as much as 
possible in valuing the remainders. 

NOTE. It is evident, from Definition 3, that this Case is precisely that 
of Compound Division. 

(1) Reduce ! of a pound sterling to its pmper value.t 

.'d - 7 £ 7 A 
11 • - 8X12X20 ITilT' m. 

t - 7X20X12 7X12 
£~ - 1920- - 96 =id. Ani. 

3X20 
t£l=-4 -=3X5=lI,. Am. 
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(2) Reduce ~s .. to its proper value. Ails. 4d. ::1.\ qrs. 
(3fReauce 4 of a lb. avoirdupois to its proper value. 

Ans. 9 oz. 2t dr. 
(4) Reduce i cu'!. to il~ proper value. Ans. 3 qrs. 3~ lb. 
(5) Reduce t of a lb. troy to its proper value. 

Ans. 7 oz. 4 dwts. 
(5) Reduce H of an ell English to its proper value. 

Ans. :2 qrs. 3t nails. 
(7) 'What is the vallIe of £~H~? Ails. 19s. lOt t· 
(8) Reduce Hi- of a mile to its proper ,-alue. 

Ans. 6 [ur. 105 yds. 
(9) Reduce H of an acre to its proper valu8. 

Ans. 1 a. 2 r. 3!- per. 
PO) Find the value of !HH mI. Ans. 1 qr. 22 lb. Hi. 

Case 8. To reduce any gieen quantity to tlte fraction of a 
greater denomina lion. 

RUl.E. Reduce the given quantity (if compound) to the lowest de­
nomination mentioned. that it may assume a simple form: then multiply 
the denominator, as in Case 6. 

(1) Reduce 15s. to the fraction of a pound sterling. 
15s.=£H=£j. Ails. 

(2) Reduce 4d. 3} qrs. to the fraction of a shilling. AilS. ~ 
(3) Reduce 9 oz. 2~ dr. to the fraction of a lb. avoirdupois 

Ans.4 lb. 
(,!) Reduce 3 qrs. 3~ lb. to the fraction of a cwt. 

AilS. t CII"I. 

(5) Reduce 7 oz. 4 dwts. to the fraction of a lb. troy. 
Ans.·~ lb. 

(6) 
ell. 

(7) 

Reduce 2 qrs. 3! nails to the fraction of an English 
Ans. } ell. 

Reduce 14s. 6~-d. -h to the fraction of a £. 
Ans. £.9 •. 

Reduce 4d. Itt qrs. to the fraction of a crown. 
Ans. :flo cr. 

(9) What fraction of an acre are 3 roods, 32 perches? 
Ans. H a. 

(8) 

(10) What part of a shilling are t of 2d. Ans. is. 
Case 9. To find the least common multiple of tu'O 01' more 

numbers. 
RULE. An'ange the given numbers in a line, (omitting anyone that 

Is afacto,. of one of th~ others,) and divide any t.,,,:,, or more of them by 
IJ common divisor, placmg the qllnt1ellfS and undn1.ded nnmbers below i 
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pmc_d with I)"'."'e in the same manHer, and repeat the process till there 
remain not any two numbers commensli 1'0/,:,: tIle continued 1'!"llIIlu( t of 
the divisors, quotiellts, awl nndi,"ideJ uUlu},e!"., will be the least common 
multiple. 

(1) Required the least common mUltiple of 2, 3, '1, 5, 6, 7, 
8,9, and 10." 

(2) Find the least number divisible UJ' 3, 4, 5, 6, 7, and 8. 
Ans.840. 

(3) 'Yhat is the least common multiple of 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, aud 12 ? Ans. 27720. 

Case 10. To reduce fractions to a common denominator. 

RULE 1. Multiply eaeh numerator into all the denominators, except 
its own, for a numerator; and all the denominators for a COml1l0n de· 
nominator. Or, 

RUI.E 2. Find the least Common multiple of the denominators, which 
will be the least common denominator. Divide this by eaell denomina· 
tor, and multiply the severa! ll'lOticnts by the reApective Ilumerators for 
the required IIumerator". 

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 

Reduce f and -4 to a common denominator.t 
Reduce t, f' and t, to a common .denominator. 

Ans. -H, H, and H j or t, t, a/lll t. 
Reduce f, t, -/'u, and 4. to a c~mmon denominator . 

. Ans. tt~, t**, t*!, and ti.g.· 
Reduce j, !, and +, to a common denominator. 

3l AilS. H, H. and H· 
Reduce .'" 4, and 1; of 2, to a common denominator. 

rillS. fTl-i5' T
6-l-ls' and -(-r3-/"5" 

Reduce It, 2t, and t of It, to a common nenominalur. 
AilS. H. 'IN, ami H· 

• 2 and 4, being factors of 8, 3 a factor of 9, and 5 a factor of 10 may 
be omitted. Thus, ' 

2)6, 7, 8, 9. 10 Tlwn 2 X 3 X 7 X 4 X 3 X 5 = 42 X 60 = 
3)3, 7, 4, 9, 5 2520, the least llumber divisible by 

all the given numbers. 1, 7, 4, 3, 5 

t2X7=H~ 14 1 '8 4 X 4 = 1'; \ numerators. Ans." ~ an( ::,. 
4 X 7 = 28 t he denominator. 
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ADDITIOX, 
RULE. Reduce the given fractions to a cOllllllon denollli.natOI", o,'er 

which place the sum of the numerators. 

(l) Add t and 4 together. t+;=H+-H=H=I,",. Ans. 
(2) Add :1, ~, and t. (6) Add 3~, 6.&, and 4}. 
(3) Add to 4~-, and t," (7) Add 1~, 3+, and t of 7. 
(4) Add 7} and t together. (8) Ad,! fo of 6t, and -} of 7}, 
(5) Add~, and t of 1. (9) Add t of 9~, and % of 4t. 

Fractional quantities may he reduced to their proper values, 
and the sum found ur Compound Addition. 

(10) Add f of a pound 10 t of a shilling. Ans. 8s. 4d. 
(11) AcId ~", fs. and £;, Ans. 14s. 
(12) ,\,1<1 ; lb. troy, t oz. and t oz. 

Ans. 7 oz. 19 du'!s. 20 gr. 
(13) Add 4 of a ton to t of a CU'!. 

_ Ans. 12 ewt. 1 qr. It lb. 
(14) What is the SUIll of t of £17 .. 7 .. 6d., ~ of £1%. and 
of a crown? .·1 11 S. £13 .. 0 .. 2t. 
(15) AdJ t of 3 a. 1 r. 20 p., f of an acre, and ~ of 3 

roods, 15 perches. Ans. 3 a. 2 r. 33t p. 

SUBTRACTION. 

RUI.E. Reduce the given fractions to a common d~nomillator, over 
which place the dijf"'ence of the numerators, 

'Vhen the numerator of the fractional part in the suhtrahend is great­
er than the other nnmerator, borrow a fraction equal to 'ltflitJI, having 
the common denominator; thell subtract, and carry one to the inte gel' 
of the subtrahend. 

(1) From i take 4· J-,f=H-H=,,'-,· Ans. 
(2) From t take j. (6) From 64t take ~ of f. 
(3) From 5~ take -(0 of~. (7) From 15} take 12.-'0' 
(4) From H take t of t· (8) Subtract H from It· 
(5) From H take t of ~. (9) Subtract H from t of 9. 

Fractional quantities may be reduced to their proper values, 
as direct.ed in Addition . 

.. "-hen there are illlcgrrs among the given numhers, first find the 
.mm of the fraction, •• to which add the mlrgr'rs. 

Thus in Ex. 3, i+~= 2; then ~+ ~ = t~ + ,'o·-.e ; 1 ; and 4-H 1= 
4H- Ans. 
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(10) From f of a pound take t of a shilling. Ans.7s. ltd. 
(11) From lis. take i of 7td. Ans. Is. 3d. 
(12) What is the difference between f of £1/4 ,; and 

h of £IH· ? Ans. 2d. 3! qrs. 
(13) Subtract t cwt. from 4 ton. Ans. 10 ewt. 2 qrs. lOi lb. 
(14) From t of 5 lb. troy subtract t of 3t oz. 

Ans. 3 lb. 2 oz. 1 dwt. 2! gr. 
(15) Subtract 7tH furlongs from I!. mile. 

Ans. 4 fur. 9 yds. 

MULTIPLICATION. 
RULE. Prepare the given numbers (if they require it) by the rules 

of Reduction: then multiply alr the numerators together for the numer­
ator of the product, and all the denominators for the denominator. 

(1) Multiply f by i· fXi=I.· Ans. 
(2) Multiply il- by t. (?) Multiply t of t by 4, 
(3) Multiply 48l by 13t. (7) Multiply 5t by t. 
(4) Multiply 4301 by 18t. (8) Multiply 24 by i. 
(5) Multiply H- by -1 of t· (9) Multiply -1 of 9 by t. 
(10) Multiply £3 .. 15 .. 9t t by -h of 5. Ans. £15 .• 9 .. 11l-r-r. 
(ll) Multiply 3U miles by t of 4ft. 

Ans. 8 m. 2 f 188t yds. 
(12) Required the product, in square feet, of 14 ft. 7 in. 

by 8 ft· 9 in. Ans. 127H sq. ft. 

DIVISION. 
RULE. Prepare the given numbers (if they require it) by the rules 

of Reduction; then invert tke divisor, and proceed as in Mu1tiplication.~ 

(1) Divide I. by -f:I 
(2) Divide H by .~. 
(3) Divide 672-1. by 13t. 
(4) Divide 7935H- by 1St. 
(5) Divide 16 by 24. 
(6) Divide llf by 4t. 

(7)D' 'd 441 b -' f 10t IVI e 935 y 1.0 -_-. 
.'5' 

(8) Divide 9t by t of 7. 
(9) Divide t by t of -1 of I. 

.. (10) Divide t of 16 b~- t of f. 

~ A . number inverte~ .becomes the reciJl'l"ocal of that number; 
whl~h IS the. quot~ent anslOg from dh-iding unity by t.he given num­
ber. thus 1-;-7=,., the rectprocal of 7; l-i-j=~, the reciprocal of~. 

3 1 

t I. + 1 = ~: X : = j. A tiS. 

4 1 
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~
ll) Divide .£'-HP by 3,2 of l~. ,'1I1S. £3 .. 17 .. 10! ~. 
12) Divide Is. 'l!d.~ by t of I.l. Ans. 6d. 3ft qrs. 
13) Divide 3 qrs, 24H lb. by l. of 1~, in the fractIOn of a 

ewt.; and value the quotient. Ans. 1 ewt. 1 qr. 15t lb. 
(14) What must £7 .. 11..6. be multiplied by, to produce 

£21..17 .. 91 A.ns.2t. 

THE RULE OF THREE. 
RULE. Prepare the terms, previous to statin;:,. so that no subsequeut 

Reduction will be necessary: then, having stated tue question, as pre­
viously directed, in<'CI·t th~ dimding term, and the continued product of 
the three will be the answer. 

(1) If ~ of a yard cost £t. what will lo of a yard cost 1'" 
(2) If ~ yd. cost £~. what will H yd, cost? Ans. 14s. Sd, 
(3) If f of a yard of lawn cost 7s. 3d. what will lOt yards 

cost 1 Ans. £4 .. 19 .. lOt t. 
(4) If t lb. cost ~s. how much will !s. buy 1 Ans. 12'7 lb. 
(5) If 4S men can build a wall in 24t days, how many 

men can do the same in 192 days? Ans. 6"6 men. 
(6) If ~ of a yard of Holland cost £t. what will 12t ells 

cost at the same rate 1 Ans. £7 .. 0 .. 8f ~. 
(7) If 3t yards of cloth, that is 1 t yard wide, be sufficient 

to make a cloak, how much that is ~ of a yard wide will 
make another of the same size? AilS. 4f yards. 

(S) If 12t yards of cloth cost 15s. 9d, what will 4St yards 
cost at the same rate 1 AilS. £3 .. 0 .. 9t "'i4s' 

(9) If 25ts. will pay for the carriage of 1 cwt. 145t miles, 
how far may 6t ewt. be carried for the same money? 

Ans. 222". miles. 
(10) If I. of a cwt. cost £14. 4s, what is the .value of 7t 

ewt.? Ans. £118 .. 6 .. 8. 
(11) If f lb. of cochineal cost £1..5. what will 36,7. lb. 

come to? Ans. £6.1 .. 3 .. 4. 
(12) How much in length that is 7 T'jf inches broad will 

make a foot square? Ans. 20Th inches, 
(13) What is the value of 4 pieces of broadcloth, each 27i 

yards, at 15ts. per yard 1 Ans. £85 .. 14 .. 31- t, 

yd . .£. 
'" As f ; t ; 

yd .. 
o 

To AilS. 
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(14) If a penny white loaf weigh 7 oz. when a bushel of 
wheat costs 5s. 6d. what is the bushel worth when a penny 
white loaf weighs but 2t oz.? Ans. 15s. 4d. 3t qrs. 

(15) What quantity of shalloon that is f of a yard wide will 
line 7~ yards of cloth that is It yard wide? Ans. 15 yards. 

(16) Bought 3t pieces of silk, e~ch containing 2~t ells, at 
6s. Old. per ell. How must I :scll It per yard to gam £5. by 
tfd bargain? Ans. 5s. 9td. Uf. 

THE DOUBLE RULE OF THREE. 

(1) If a carrier rocei ,'e £2,\;. for t~e carriage of. 3 cwt. 
150 miles, how much ought he to reCCIve for the carnage of 
7 cwt. 3t qrs., 50 miles? . . Ans. £1..16 .. 9 .. 

(2) If £100. in 12 months gam £5!. mterest, what prm-
cipal will gain £3~. in 9 months? .. lns. £85 .. 14 .. 3t 4. 

(3) If 9 students spend £lOt. in 18 days, how much will 
20 students spend in 30 days? Ans. £39 .. 18 .. 4H. 

(4) Two persons earned 4ts. fur one day's labour: how 
much would 5 persons earn in lOt days, at the same rate? 

Ans. £6 .. 1..41 t; 
(5) If £50. in 5 months gain £2tV:r' what time will £13.~. 

require to gain £1,~. ? Ans. 9 months. 
(6) If thCl carriage of 60 C'wt., 20 miles, cost £14t-, wha~ 

weight can I have carried 30 miles [01' £5,~.? Ans. 1:> ewt. 

DECIMAL FRACTIONS. 

IN Decimal Fractions tile unit is supposed to be divided 
into tenths, hundredths, thousandth parts, &c., consequently 
the denominator is always 10, or 100, or 1000, &c. 

In our system of Notation, the figures of a whole number 
follow each other in a decimal ( or tenfold) proportion. Hence, 
the numerator of a decimal Fraction is written as a whole 
Jlumber, only distinguished by a separating point prefixed to it. 
Thus '5 for 1., '25 for -f-iii' '123 for .'li •. 

The denominator is, therefore, not expressed; being always 
t1nders~ood to be 1, with as rmany ciphers affixed as there are 
places In the 1Utmerator. ~ 

The different "allles of figures will be c"iclent in the an. 
nexed Table. 
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From this it plainly appears that the figures of the decimal 
fraction decrease successively froll1 left to right in a tenfold 
proportion, precisely as those of the whole number." 

Ciphers on the right of other decimals du not alter their 
vahle: for ''2=tii' ·20=-i'.tjj, '200=,20°0°0, are all equal. But 
one cipher on the left diminishes the value trn times, t~'o 
ciphels, one hundrrd times, &c., for '02=,~0' '002=,0200' &c. 

A vulgar fraction haying a denominator compounded of 2, 
or 5, or of botb, when converted into its equivalent decimal frac­
tion, will be finite: tbat is, will terminate at some certain 
number of places. All others are infinite; and because they 
h:lI'e one or more figures continually repeated without end, 
tbey are called Circulating Decimals. Tbe repeating figures 
are called repetends. 

One repeating figure is called a single repetend; as '222, 
&: c.; generally written thus, '2 1

; or thus ,;2. But when more 
than o.le repcat, the decimal is a compound repetend; as '36 
36, &c., or 'H'2557 lj·28.~7, &c. These may be written ·'36', 
and "142857'; or 'M, and ·U:!85i7. 

Pitre l'epctcnds consist of the repeating figures alone; but 
1I,ixcd repetcllds have other figures befure the circulating deci­
mal begins: as '045 /, '96'354/. 

Finite decimals may be considered as infinite, by making 
ciphers to recUT, which do not alter the value. 

Circulating decimals having the same number of repeating 
figures are called similar rf'petends, and those which have an 
unequal number are dissimilar. Similar and conterminous rep­
etends begin and term£nate at the samc placcs . 

• The fir"t. second, third, fourth, S:c., places of decimal. are called 
primes, sccollds, thi·,.ds,jourths, &c .. re8pective~y; anel uec!mals nre read 
thus: f;7'57 fifty-.even, Ilnd I',-e. SCI'n" of" dCClmal; that 18, fifty-se"en, 
and fift,··sc>yen ·hundredthq.· !!Oti'043 two hnndred and .i."'{, and nmlght, 
jcuT ,i,r.'t ,. lhat 1"1) ')O(} atlO forty-three thou<:~r.dth'i. 
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ADDITION. 
RULE. Place the numbers so that the decimal points may stand in a 

perpendicular line: then wiU units be under umts, &c., according to 
their respective values. Then add as in integers. 

(1) Add 72'5+32'0'71+2'1574+371'4+2'75. 
(2) Add 30'07+2'0071+59'432+7'1. 
(3) Add 3'5+47'25+927'01 +2'0073+ 1'5. 
(4) Add 52'75+47'21+724+31'452+3075. 
(5) Add 3275+27'514+1'005+725+7'32, 
(6) Add 27'5+52+3'2675+5741+2720. 

SUBTRACTION. 
RULE: Place the subtrahend uuder the minuend with the decimal 

points as in Addition; and subtract as in integers. 

(1) From '2754 take '2371. 
(2) From 2'37 take 1'76. 
(3) From 271 take 215'7. 
(4) Froril270'2 take 75'4075. 

(5) From 571 take 54'72. 
(6) From 625 take 76·9l. 
(7) From 23'415 take '3742 
(8) From '107 take '0007; 

MULTIPLICATION. 
RULE. Place the factors, and multiply them as in whole numbers I 

and in the product point off as many decimal places as there are in both 
factors together. When there are not so many figures in the product; 
supply the defect with ciphers on the left. 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Multiply 2'071 by 2'::27. 
Multiply 27'15 by 24·3.*' 
Multiply '2365 by '2430. 
Multiply 723!7 by 23'15. 
Multiply 17105 by '3257. 
Multiply 17105 by '0327. 

(7) 27'35 X 7'70011. 
(8) 57'21 X '0075, 
(9) '007 X '007. 

(10) 20'15 X '2705. 
(11) '907 X '0025. 
(12) '3409803 X '0016218. 

When the multiplier is 10, 100, 1000, &c., it is only removing the 
separ.ating point in the multiplicand 80 many places towards the right 
as there are ciphers in the multiplier: thus, '578 X 10 = 5'78, '578 X 
100 = 57'8, '578 X 1000 = 578, and '578 X 10000 = 5780, . 

CONTRACTED MULTIPLICATION. 

RULE. Wl;te the multiplier under the mnltiplicand in an infJertecl 
order. the units' figure under that place wbich is intended to be retain­
ed in the product. 

• The 2nd example may be mnltiplied in two products, :first by 3, 
and that product by 8 for 24. The ilrd, 6th, 7th, and 12th may be con­
tracted in a similar way. 
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. In multiplying, iJe.rn with that fi;nr" of the mul,jp'j,'"wl which 
stands O\'er the ll111lt;l'lyid,;" ti;;nre, r"i"':;" ull L" the ,,;ht "f tim' 
and set down the lir"l figll,..,; of all tl", !'l<,dllcts in u 1"" pl'lllLicui. 
row. 

Increase the first figure of each product hv cnn'ying to it \,-Itat wou1,] 
arise from mUltiplying the tlW next rejectnl ti::nres on the 1 i hI, at tit' 
rate of one from 5 to 14 inclusive, tlCO il:CHlI 1,) tu 2·1, tlLi"CC frOlu ~.j to 2. ~ 
inc1usi':e, &C. 

:\OTE, If perfect "ccur~cy as far as the h"t decimal fi~ltl'c be. do. 
sired, it will be eligible to find one Ii ;me more in the l,w;'"ct thaJi i .• 
nctwJly \valltecl. 

(13) "'Iultiply 38l'Gi~];'j8 by 3'683, anu let there be onl,' 
fOllr places of decimals in the product." 

(14) Multiply :::141.50:.] by 327133, retaining' only four 
pbces of Gecill1als in the I'rc,!"ct. AilS. 165'6995, 

(15) ?lIllltiply 238'o·L; hy 821~'5, r('t~lil,in~ m,ly the inte-
gers in the product. Ans.1!)610M, 

(16) Multiply 37':d:;7.5S by 1::; 7:~2.t, and r("C'[I'8 only one 
place of decimab; and again, rcsf'ning three places, 

(17) Multiply 395'3756 
places of decimals. 

All.". (,,e27G'C/, and 6276'951. 
~y '7j,'j i2, reta il,ii'~ l)nly fou, 

"ins. ~T:;'0700, 

DIn:::.'rcx. 
DIVIDE as in integers, and the fii'st fig-nre of the quotien' 

will be of the same value as that figure of the diddend whicb 
stands over the units in the first product of the divisor, so that 
the point must be placed accordingly; ciphers being prefixed, 
when necessary. 

NOTE 1. Afte~ proceeding throngh the di';i"~e::d, to nscertam if th,· 
quotient i3 correctly pointed, observe that tlle ,lecimal places in the di, 
visor and (iuotient together must equal in nlim1.er t)""c of th .. dividend 

~, When there are je10er decimal places in the divideud thun in II! ' 
divisor, e'l'"alize them oy affixing ciph"'s; and the quotient, to tlw: 
e::etent, will be a ,ehole number. 

,... C()n~";H,I{'17 metllod. 
3S4·C721.'j3 

386'3 

11540165 
2308033 

3077:33 
110,·10 

E 

Cvr.'mon method, 
:JC·l'\)i::!l::3 

3'683 

11~·1f)'16474 

3n7737 17264 
;'2~{J~)(Jj~l,q3 

ll:J.;Jlv·:I~ 

11lIj'7~/~!~7D14 
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3. Ciphers may be 8ub.ioilleu to the decimal part of the dividenll, or 
brought down as if they were subjoined, in order to continue the ope­
ration to any degree of exactness desired. 

(1) Divide 217'75 hy 65. (7~ 7382'54 -:- 6'4252.' 
(2) Divide 709 by 2'574. (8 '0851648 -:- 423. 
(3) Divide 125 by '1045. (9 267'15975-:-13'25. 
(4) Divide 48 by 144. (10) 7~H564-:- '13-17.-
(5) Divide 5'714 by 8275. (11) 85643-825-:-6'321. 
(6) Divide 715 by '3075. I (12) 1 -:- 3'1416. 

To divide by 10, 100, 1000, &c., remove the separating point in the 
rlividend so many places towards the left as there are ciphers in the 
divisor, and the thing is accomplished. 

Thus G78'1...:.. 1O-=~; :;'4, 5731...:.. 100 = 57'84, 5784-...:.. 1000 = 5'784, 
5184...:.. 10000 = '578·1. 

(13) 
(14) 

3719 -:- 10. 
3'74 -:- 100. 

( 15) 130'7 -:- 1000. 
(.16) 34'012-;.- 10000. 

CO:'-iTRACTED DlI'ISION. 

Ascertain the ,'alue of the first quotient figure, from wmch it will be 
known ",h,t number of figures in the quotient will serve the purpose 
required. Use that num.ber of the figures in the divisor, (rejectin a the 
others on the right,) and a suJficient n?lmber of the dividend, to fin~ the 
Ilrst fi~ure of th~ quotient; ~nake <,:Id. remainder ~ ,?ew dividual, and 
for each 8ucceeclIng figure -reject another from the dIVIsor: but observe 
to canoy to each product from the l'I'jected figures,- aa in Contracted 
Multiplication. 

NOTE. When there are jC10er figures ill the diY:iNor tllan the numbet 
wanted in the qnotient, proceed by the common rule till those in the 
div;"or are just as mmz::tru! remain to be found in the quotient, and thell 
use the contraction. _ 

(17) Divide 70'23 by ';"9863, to three p1aces of decimals_ 4 

(18) Divide 721'17562 by 2'257432, to the extent of only 
three places of decimals in the quotient. 

(19) Divide 25-1367 by 217'35, to the fourth decimal. 

.... " Contracted Method. 
1'9863)70'230(8'793 

63890 
-6340 

5590 
750 
719 

31 
'24 

7, 

Common Metl!od. 
7 '9863)70'2300(8'793 

63a904 

6"339160 
_55901~ 

7491190 
718767 

30,14230, 
2,39589 
64G4i 
.;..._1.-
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(20) Divide 51·n51:2 by '1~3'115J to the second decimal. 
(21) Divide 27104 by 'J71~, the illtC"gral quotient only. 

CIRCt·L.\TI:\G DCCDl.lL~, 

To reduce a circulate to a vulgar fraction. 

RULE. 1. For a pure r"petcnd, make the circlllaling figures (Lo 
umerator, to as many n.ines for the denominator. 
2. I<pr a mixed repetend, ~llt,tr;!('t the fluitt' ]'llr1 from the lI'1inlc, and 

take the dl;g-erencc the 7lumerator; the denominator tu ,yhich will 
)Dsist of as many nines as there are ~·t'pf~cn,fs, ,,,ith as many cipll.cl·s 
Ihjoined as there are finite figure". 

EXAMPLES. 

(I) Reduce '1 /, '3/, '9/, "01 /, and ·'1 j~8~)7' to their equivalent 
ulgar fractions. 

'1 /=-/,; '3'=~=t; '9'=~=1; .'01 /=,,',,; and .'14:28571 

=l..1.:U!i!.1.=l:i...fl..l.i=_·L2_9_1_= _4 .. JL1 __ =J_ 
9P'J99f1 JIIII ~7031 331i7 -;' 

(:2) Reduce '03'45' and 3';)'l:cG' to cquivalent vulgar frac­
ons. 

, , 345-3 
'0345 = ___ = _H~_ = _"-~_ = _'9_ 9900 9 gOO 1 1 U 0 !J j U • 

-, , 35126-35 
3'5126 =------ = 'l.."-" .. .lU = ;!.!!.'l.1!.= 3-"JcJ>_ Or thus: 9990 • 9 9 0 I I 10 I I 10' 

3
' , +51213-5 '5 126 = 3 ---- = 3B.l1.l = 3-,,_6_0_ 9990 •• ,. III.' 

In ADDITION and SUBTRACTION of CirClllaling Decimals, 
lake tllcl1l similar and cuntcollil/olls, and carry to the ligures 
~ the right whatever would arise from the repetends being 
mtinued. 

"OTC, In all cases, when the repetencl is 9,make it a cipher, and 
Id 1 to the no't figure: for '999, &c. = L 

In MULTIPLICATIO:-i', carry to the product of the right hand 
gure what would arisc from the product of the rcpetends COI/­

nued; and in finding the sum of the products, observe what 
, directed in ADDITION. 
In DI\'lSIO", it is only necessary to observe that the opera­

on may be carried on with the repeating figures of the divi­
end, to any extent required. 

~f)TF 'Vhen the U,,/!il'iicr olr the [)i";,nr is a cirCllllltp, tbe mo"t 
'nY('lljpn, method is. to (:hall~t· it into a common fro('Ii(lf{. 
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EXA~IPLES, 

(3) What is the sum of 25"142857', 103'90', 12'035',aI 
4'02'567'1 

Similar. Similar and conterminous. 
25"142857' = 25"142857' = 25'14'285714' 
10'3'90' = 10'3'909090' = 10'39'090a09' 
12'035' = 12'03'555:';:'5' = 12'03'555555' 
4'02'567' = 4'02'567567' = 4'02'567567' 

Sum 51~~9746' 

(4) What is the difference lJetween 567·'367' and 550'972! 
Also, between 57, and 49'8'53'? 
567·'367' = 567'3'673673673673' 

55'0'9729' = 55'0'972997299729' 
difference 512'2'700676:3i3~43' 

57' 
49'8'53' 

diff, 7'1 '46' 

(5) Multiply 65'316' by -753. (6) Multiply 13"45' by 3"31 
65'316' 3"36' = 3H = 3T" ~ ~ 

-753 13·'45' 
195950" 37 
3265833' 94' 18' 

45721666' 403'63' 
---

product 4~3450 11 )497"81' 
product 45'2~ & 

(7) Divide 150-9'045' by 33. (8) Divide 178054' by 3'6', 
3)150'9'045' 3'6' = 3t = 33- = J.,,l-, 
li)5'Q.3'6l5' 17'8054'X-3-- 53'4163' 

4'5'728637' quotient. 4'856'03' qu~tieIlt, 11 

(9) What are the equivalents to '004'354' and 65'00063'64: 
Ans, .ih·, and 65·n ;V-lo7i' 

(10) What is the sum of 57-575 + 3'59'163' + 210'16' 
'06'3759'? Arts, 271'397'057674235892', 

(11) Required the difference between 36-30'45207' a 
47'280'43', Ans. 10'975'91359R2268', 

(12) Multiply 4"428571" by 347; and 17'0'54' by 6"14 
Ans, 1536"714285'; and 104'85'387205', 

(13) Divide 1536"714285' by 347; and 104'85'387205' 
'1'j48'. An~. 4"42857]-'; nnd 17'0'54'. 
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REDl:CTION. 

To reduce a Vulgar Fraction to a Decimal. 

RULE. Ad,] ciphers to the numemlnr. and di\'ide by the denomina· 
II'; the quotiellt will be the Jecimal fmctiun requin.:d . 

. (1 t Reduce }, t, ¥, and f' to decimals . 
.'1113 . . :C:), '5, '73, and '375. 

(2) Reduce ,h k, t, and .}, .to decimals. ' 
.. ,1ns. ·3', '::?, 0"1428,)7', and °11 . 

.(3) Rellu('e 'l\; to a decimal. Ans. ·1·,1:.!3076'. 
(4) Itetluce H of -D to a decimal. Ans. '6'043956'. 

'0 reduce a given quantity to the Decimal of any denomination 
rell'lircd. 

RULE. Ro,lllce those of the lowe!'! deaomination to decimal parts of 
e next snperior. on the left of which place the given quantity of that 
~llomimltion; ]"f"dLlCe this to lhe w._'::.t, and proceed as before, till it is 
the denomillatiun required. 

(5) 

(6) 
(7) 
(8) 

(9) 

(10) 

(11) 

(12) 
ile. 
( 13) 

(14 ) 
ad. 

Reduce 5s." 9s. and 16s. to the decimals of a pound. 
Ans. £'25, £'45, and £'8. 

Reduce 8s. 4-1. to the decimal of a £. AilS. £'416'. 
Re,Ju.ce 16s. '~d. to the decimal of a £.t 
Reduce 19s. 5J,d. to the decimal of a £. 

- Ans. £'972916'. 
Reduce 12 grains to the decimal of a lb. troy. 

Ans. lb. '002082'. 
Reduce 12tJ drams to the decimal of a lb. a,·oirdujJois. 

Ans. lb. '047.668+. 
Reduce 2 qrs. 14t lb. to the decimal of a mi. 

Ans. cu·t. '62723+. 
Reduce 2 furlongs, IGl! yards to the decimal of a 

Ans. '341761 '36' mile. 
Reduce 5H pints to the decimal of a gallon. 

Ans . . , ± 16' [[al. 
Reduce 4t gallons of wine to the decimal of a'hogs. 

» 20):;'00 •. 

£'2.5 A" •. 

AilS. '0'714285'. 

t "1 ~-,!rs. 
pi 7'75 d. 

~O, I f;'u.J.S'';:3' $. 

I £ 'l::I:~29 J G' A .... 
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(1J) Required the mixed decimul number equivalent to 
£3 .. 9 .. 1TV~~d. Ans. £3'45471. 

(1~) Express 7 weeks, 3 days, in the decimal of a year. 
Ans. yr. '142465+. 

To find the proper ualue of a Decimal Fraction of any Integer. 
RULE. Multiply the 'gi,'en decimal ],y the proper nnmber to rl'duce 

it to the next inferior denomination, l'"ill:ill(,: off the giyen number of 
decimals in the prodnct; reduce thes!? to the next, and so on to the low. 
est; and the whole numbers on the lert (being collected together) will 
be the yalnE' l"f>'I"i;" ".1. 

A decimal "I' a ,f. 11I0Y he thus valued l,v illspeetion. Donble the 
telltl" fur s,l,il!i)/,~8, and call the nnmher in the second and third, far. 
things. uJ,atill.'_~ o • .'t! nhovL' l::!~ an~l two aboye 37. Bitt if the second is 5, 
or Ul'W<}t'lL-., call tIle j one ~ltif{i,,!!, and reckon ouly the excess ab9ye 
fiye with 11,0' third. ' 

By l'f'\'en.:ill:; these directions, any ~.rivcn snm in shillings, &c., may 
,be eXl'res,w,l in the decimal ur a £.-Thns, J>aI;' the shillings are tenths, 
and an odd "I,iJi;,,;,.:, hundredths; the rest (in farthings) add intQ the 
second and tlJ.u:J pbc~·:-:. llicreusing one aLove 11 farthings, and two 
abo"e 36. 

(17) 
(18) 

(19) 

(20) 

(21 ) 

(22) 
(23) 

(24) 

(25) 

What is the value of '8322916 of a £.'" 
Reduce £'740596 to its proper vulue. 

AilS. 14s. 9d .. 2'97216 qrs. 
'What is the value of '08~O:C;1 of a lb. troy? 

Ans. 19 diets. 16'80384 grains. 
What is the vuJoJe of '4909375 lb. avoiruupois ? 

A liS. 7 oz. 13'68 drams. 
What is the value of £'19895? 

. Ans. 3s. 11 d .. 2'992 qrs. 
\Vhat is the value of '625 of a Cli't.? Ans. 2 qrs. 14 lb. 
What is the value of '071428 of a hogshead of wine? 

Ans. 4 gal. 1'999856 qts. 
What is the value of '0625 of a barrel of beer? 

. AilS. 2 gallons, 1 quart. 
'What IS the value of '1 .. 1:2 lG3 of a year? 

* £. '8322!J16 
20 

B. IG·(j·1.~);;.{~U 

12 

d. "I'EI!I3,1 
4 

8. d. 

Ans. 51'999725 days. 

By inspection. 
£. 8. d. 
'8 16 .. 0 
'032 - 0 .. 7~ 
'832 16 .. 7i 

qrs.:..2·U~)!J936 Ans. 16 .. 7~ very nearly. 
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Decimal Table~i of Coill, lV~'ig,l,'. ann A!ea.'mre. 

TABLE 1. l-li~r~ltns. - b"0·~2'c5'mals: 
3qrs '06~5 ~ 

S'fEltLlXG :\Io';EY. 2 '011666 '022916 
£1. the Integer. 1 '020~:~:~ I' 10 '0:20833 
I-~~----'-----'----, 9 '01875 

s. dec. s. cli'('. i T .• BLE III. 

19 '95 9 '45 I TROY \\'n.HT. 8 '016G66 
18·9 8'4 I 7 '01 ';-,tG 
17 '85 7 '33 1 lb. the Integer. 6 ;01 ~J 
16 ,8 6'3 Ounces the ~ame 5 '010416 
13 '75 5 '25 as Pcnce,i!J Table n·1 -l '008333 
U'7 4'2 3 '00625 
13 '65 3 '15 (/"'to"' Decimal,~.: '2 I '0041G6 
12'6 2'1 10 -0!l6G6 1 ,'002083' 
11 '55 11 '05 9 '0375 
10 '5 8 'C33::i33 

7 '0291G6 AVOIR. WEIGHT. : 

TABLE IV. 

, I 
6d. '025 6 '025 ' 1 cu;t. the Inte~er. ' 
5 0 0 5 '020833 I I . 2 833 I {bs. ! Dewllal,,' , 
4 '016666 4 '016666 I 3 ',;) I 

3 '01:25 3 '01~:3 I :2 "5 
2 008333 2 \ '0083':13 I 1 I 
1 :004166 1 '004166 I 1:25 

I-....::...--+-..:..::..:.:..:::.:::..-I----'---...:..~·I 141vs. 1 '125 : 

3qrs. '003125 1:2 gr. '00'20S3 13 '116071 I 
:2 '0020833 11 ·001910 I 12 '107143' 
1 '0010416 10 '001736 11 '098214 i 

9 '00156'2, 10 '089286 Ii 
TABLE II. 

E~o. COI~. Is. 

Long l'.Iea.s. 1 Foot 
the Integer. 

Pence or 
Inches. 

{) 

5 
4 
3 
2 
1 

Decimals. 
'5 
:416666 
'333333 
'25 
'166666 
'083333 

8 '001389 1 9 '080357 
, -001215 8 '071428! 

6 '0010 12 7~ I: '0625 II 
5 -000868 I '053571 
4 '000694 
3 '000521 I .1 '044643 I -035714 
2 I '0003,17 ' 
1 '0001731 3 '026786 I 

2 '017857 
1 oz. the Integer. 1 '008928 i 

Penny-weights the'----'-I----' 
same as Shillings; 8

7 
oz. -004464 

in the first Table., '003906 ! 
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! Decimal Tabl,'" of COill, ~Vcigld, and f,[eas1<re. .-
I BOg. , '317460 

6oz. '003348 70 ·277777 3pts. '005952 
5 '002i9q 60 '2·38095 2 '003968 
4 '002232 50 '198412 1 '001984 
3 '001674 40 '158736 
2 '001116 30 . ] 19047 TABLE VII • 

I '000558 20 '079365 MEASURES. 
.a '000·118 • 10 '039682 Liquid. Dry. t '000279 9 '03571<1 
J. '000139 1 Gal. 1 Qr. • 8 ·031746 

I TABLE Y. 
7 ·027777 the Integ.er. 

6 '023809 
pts.l Dec. I AV01R. WEIGHT. 5 '0198~1 Bush. 

I 1 lb: the Integer. 4 '0158 3 4 '5 4 
t 3 '011904 3 '375 3 
! Ounces. Decimals. 2 '007936 2 '25 2 

I ~ '5 1 '003968 1 '125 I 
'4375 ~ '09375 3p . .. 

6 '375 4pts. '001984 t '0625 2 
5 '3125 3 '001488 f '03125 1 
4 '25 2 '00099~ 
3 '1875 1 '000496 Decimals. Qr. Pks. 
2 ']25 '0234375 3 

t 1 '0625 '015625 2 

f 
1 Hogshead the '0078~25 1 

8dr. '03125 Integer. 
I t' '027343 '005859 3 pts. 
I 6 '023437 '003906 2 

5 '019531 Gallons. Decimals. '001953 1 

" '015625 30 '476190 
a '011718 20 '317460 TABr.E VIII. 

2 '0078]2 10 '158730 LONG MEASURE. 
1 '003906 9 '142857 1 Mile the Integer. I 8 . 12698'! 

I TABLE VI. 7 'llUll Yards . Decimals. . 6 '0!J5238 ~ LiqUID l\IEASURE. 
5 '079365 1000 ·568182 

: 1 Tun the Inter-er. 4 '063492 900 '511364 
, 0 

806 '454545 ; ;~allons. I Decimals. 3 '047619 
I 100 I '396825 2 '0317,16 700 '397727 

; '90 i '357142 1 '015873 600 '340909 
-
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Decimal Tables of Cuin, ll"t'ip-ht, and .. lIeasu·rc. 
1--::-5-=-00::-y-d7.-,--·-c2cc8~4 0 91 I tjO d. . 21917 G 

400 '227272 70 '191781 TABLE X. 

300 '170454 60 '164383 CLOTH MEASURE. 

200 '113636 50 '136986 1 Yaru the Integer. 
100 '056818 40 '109589 Qrs. the same as 

90 '051136 30 '082192 Table IV. 

80 '045454 20 '054791 Nails. Decimals. 
70 '039773 10 '027397 3 '1875 
60 '034091 9 '0:2li,57! 2 '1:';5 
50 '028409 8 I '0:21918 1 '0625 
40 '0:2:2727 7 I' '019178 I 
:)0 '017043 'I 6 '016438 TABLE XI. 

20 '011364 5 I '013698 LEAD WEIGHT. 

10 '005682 4 I '010959 A Falh. the Integer. 

9 '005114 3 I '008219 Hund. Decimals. 
a '004545 2 I·OU5.179 10 '512820 
7 -003977 1 0027J9 9 -·16] 538 
6 -00:H09 ~~th~T~",~~r. 8 '4]0256 

5 :0000;~4731 -(~l,;~~;f ---I, 76 !1'33'0"j'7"'6cr9' ~ 
4 -- 11 ·.1.:J3::;:::3 '.;J 

3 '001701 10 '416666' 5 '256410 
2 '001136 9 '375 4 '205128 
1 '000568 8 '333333 3 l'Ud31G 
2
1
ft. I -0003787 7 '291666 2 ']02564 

'000189! 6 '25 1 '051282 
1--;;-6""in-.-+-·-:OO""'00"'·0::-"94f 5 -208333 3qrs 1'038461 

3 -0000474 4 '166666 2 '025641 
2 '000031.5 3 -]25 1 '01'~S'20 

1 '0000158 2 '083333 14 lbs. ·OOG·II O~ 
1----'----1 1 '04]666 13 ·0059523 

TABLE IX. 

TIME. 

1 Year the Int~ger. 

Months the same as 
Pence in Tahle ll. 

Days. 
300 
200 
100 
90 

Decimals. 
'821918 
'547945 
'273973 
'246575 

30 m. '020833 ].) ·0054945 
20 '013888 11 '0050366 
10 '006944 10 '0045787 

9 • '001;2" 9 '0041208 
8 -005555 8 '0036630 
7 '004861 7 ·0032051 
6 '004166 6 '0027172 
5 '003472 5 ·0022893 
4 '002777 4 '0018315 
3 '002083 3 '0013736 
2 '001388 2 '0009157 
1 '000694 1 '0004578 
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THE RULE OF THREE. 

(1) If 26t yards cost £3 .. 16 .. 3. W{\at will 32t yds: cost 1· 
(2) If 7t yards of cloth cost £2 .. 12 .. 9. what will 140! 

yarlls of the same cost? Ans. £47 .. 16 .. 3t· 
(3) If a chest of sngar, weighing 7 w:t. 2 qrs. 14 lb. cos, 

£36 .. 12 .. 9. what will :2 ClOt. 1 qr. 21 lb. of the same cost? 
. Ans. £11..14 .. 2:1. 

(.1) ""hat will 326t lb. of coffee be worth when It lb. is 
sold for 3s. 6d.? A ns. £38 .. 1..3. 

(3) What is the yalue of 190:;. 3 dwls. 5 g1"8. of gold, at 
£2 .. 19. per oz.? .1ins. £56 .. 10 .. 5 .. 2·3 qrs. 

(6) ·What is the charge for 827:1 yards of painting, at 10td. 
per yard? AilS. £36 . .4 .. 8 .. 1·0 qrs. 

(7) If I lent my friend £34. for it of a year, how much 
ought he to lend me for l'Z of a year? Ans. £51. 

(8) If t of a yard of cloth, that is 2t yards hroad, make 
a garment, how much of % of a yard wide will make a similar 
one? AilS. 2 yds. 1·73 nail. 

(9) If I oz. of silver is worth 5s. Gd. what is the price of 
a tankard that weighs 1 lb. 10 oz. 10 duts. 4 grs.? 

Ans. £6 .. 3 .. 9 .. 2·2 qrs. 
(10) What is the value of 15 ClCt. 1 qr. 19 lb. of cotton, at 

lod. per lb.? Alls. £107 .. 18 .. 9. 
(11) If 1 cut. of currants cost £2 .. 0 .. 6. what will 43 ClOt. 

3 qrs. 14 lb. cost at the same rate? Ans. £113 .. 10 .. 9~. 
(12) Bonght 6 chests of sugar, each 6 cwt. 3 qrs. at £2 .. 16. 

per cwt. What do they come to 1 Ans. £113 .. 8. 
(13) Bought a tankard for £10 .. 12. at the rate of 5s. 4d. 

per oz. ·What was the weight? Ans. 39 oz. 15 du·ts. 
(14) Gave £187 .. 3 .. 3. for 25 cwt. 3 qrs. 14 lb. of coffee: 

at what rate did I buy it per lb. ? Ans. Is. 3.),d. 
(15) Bought 29 lb. 4 0:;. of snuff for £10 .. 11..3. What is 

tbe value of 3 lb. ? Alls. £1..1..8. 
(16) If I give Is. Id. for 3llb. of rags, what will be tbe 

\"alue of 1 cwt.? Alls. £1..14 .. 8. 

'!Jas. £. ",I... £. 
• As 26·5 : 3·3E!:) : : j;'!·25 : 4·G3~i<1 

32-2;' 

26·5)i22-D53i25( 4-6397 4=£4 .. 12 .. 9!. An •. 
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EXCHANGE 

Is: the act of ba.rtering the money of one place for that , , 
another, by means of a written instrument called a Bil! . ,: 
Exch.aJlge. 

-The operations in this Rnle consfst in finding the quantity of one­
of lOoney that will be eqnal to a given snm of the otlut', accc.l'di;" 
the existing Co"rse of Exchange._ 

Par of Excltange signifies the equality in the intrinsic t'(i'" 

of two sums of money of different coulltries, and shows L . 
much of the one is worth a constant sum (or piece of CI" 

of the other. 
Course of Exchange is the comparative value between ;~ 

money of two different countries at any particular time, wh: " 
often fluctuates above or below the Par. 

Agio is a difference of so much per cent, in the value ' 
the Bank-money and the Current-money of some foreign COt: 

tries, the former being of superior value, 

To ch.ange Foreign Money into British Sterling Money, 01" s:, 
ling into Foreign, according to a given Course of Excha1l~. 

. RULE. As the quantity of Foreim mentioned in the given cour" . 
exchange ia to the quantity of SterYing, so is any other sum of the 1 
eigu to its corre.ponding value in Sterling money. 

And by mutnally changing' the words Foreign and Sterling, the I! 
will serve for changing S lerling into Foreign moncy, 

1. FRAXCE, 

Accounts are kept at Paris, Lyons, and Rouen, in lin, 
sols, and deniers, and exchange is made by the fell, or erc> 
= 4s. Od. at par. 

TABLE. 12 deniers make 1 sol. 
20 sols. 1 livre. 

3 livres 1 ecu, or crown. 

(1) How many crowns must be paid at Paris to receive -
T~ondon £180. exchange at 4s. 6d, per crown 1-

•• ed, cr, :C. 
• As 4 .. 6 : 1 .. 180 

2 40 

~sixp. O)7~ )0 .ixp. 
800 crowns. An. 
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(2) How much sterling must be paid in London, to receive 
in Paris 75S crowns, exchange at 43. Sd. per crown? 

An3. £176 .. 17 .. 4. 
(3) A merchant in Lonc1?n remits £~76 .. 17 . .4. to his cor· 

respondent at Paris: what lS the value In French crowns, at 
4s. 8d. per crown? Ans. 758 crowns. 

(4) Change 725 crowns, 17 sols, 7 deniers, at 4s. 6td. per 
crown, into sterlin cr money. Ans. £164 .. 14 .. 0t· H!. 

(5) Change £1~4..14 .. 0t. sterling into French crowns, ex­
change at 4s. 6tJ. per crown. 

Ans. 725 crowns, 17 sols, 7M demers. 

II. SPAIN. 

1.CCOUDts are bpt at i.1adrid, Cadiz, and Seville, in dollara, 
rd::, .::.r . .:1 ;;JJ.~J.'f2.:l~~S, 2.r.::1 excbng.e is made by the piece of 
eight=4s. 6d. 2.t f2.r 

T AoLE. 34 mar:1vedies make 1 rial. 
8 rials . 1 piastre, 01 plece of eight. 

10 rials . 1 dollar. 
(5) A m('rchant at C:Jr~iz T('mits to London 2517 pieces qf 

eight, at 4s. 8d. per piece: how much sterling is the sum 7 

Ans. £594 .. 6. 
(7) How m:Jny pieces of eight, at cls. 3d. each, will answer 

a bill of £594 .. 6. sterling? An~. 2547. 
(8) ]( I pay here a bill of £:.500., for what Spanish money 

may. [ draw my bill at :'Iladrid, exchange at 4s. 9td. per piece 
of elght? Ans. 10.134 piEces of eight, 6 rials, SH- mar. 

III. IT.~L Y. 

Accounts are kept at Genoa and Leghorn in livres, sols, 
and demers, and exchange is made by tbe piece of eight or 
dollar = 4s. 6cZ. at par. . 

TABLE. 12 deniers make 1 sol. 
20 sols. i livre. 

5 livres 1 piece of eight at Genoa. 
6 livres . . 1 piece of eight at Leghorn. 

;.;. B. The exchange at Florence is by ducatoons ; at Vel1ice 
by ducats. 

TABLE. 6 solidi make 1 rrro,s 
2.1 gross. 1 ducat: 

(9) How much .sterlin~ money maya person receive in 
LOll<.ion, It he pay 111 Genoa 976 dollars at 4s. 5d. per dollar? 

Ans. £215 .. 10 8 
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(10) A factor has sold goods at Florence for 250 dUCG­
tpons, at 4s. 6d. each: what is the value in pounds sterling? 
. . Ails. £56 .. 5. 

(11) If 275 ducats, at 4s. 5d. each, be remitted from Venice 
to London, what is the value in pounds sterling? 

Ans. £60 .. 14 .. 7. 
(12) A traveller would exchange £60 .. 14 .. 7. sterling fpr 

Venice ducats, at 4s. 5d. each; how many must he receive 1 
Ans.275. 

IV. PORTUGAL. 

Acconnts are kept at Oporto and Lisbon, m reas, and ex­
change is made by the milrea = 6s. 8!d. at par. 

TABLE. 1000 reas make 1 milrea. 
(13) }_ gentleman being dcs:ro::s to remit ~ hiz corres­

pondent in London 2750 mil:eas, exchange at 63' 5d. per. 
milrea, for how much sterling will he be creditor in London? 

Ans. £882 .. 5 .. 10. 
(14) A merchant at Oporto remits to London 4366 milreas, 

183 reas, at 5s. 6~r.1. exchange per milrea: how much ster­
ling must be paid in London for this remittance? ' 

A'ls. £11 93 .. 17 .. 6 .. 3'0375 qrs. 
(15) If I pay a bill in London of £1193 .. 17 .. 6 .. 3'0375 qrs 

wllat must I draw for on my correspondent in Lisbon, ex­
!=hange at 5s. Std. per milrea? Ans. 4366 milreas, 183 Teas. 

V. HOLLA~D, FLANDERS, AND GEJ:~!A:'iY. 

At Antwerp, Amsterdam, Brussels, Rotterrlam, and Ham­
burgh, some accounts are kept in pounds, shillings, and pence, 
as in England; others in guilders, stivers, and pennings: ex­
change with London, at from 33.:;. to 36s. or 38s. Flemish 
per pound sterling. 
. TABLE. 8 pennings make .......... 1 groat. 

2 groats, or 16 pennings 1 stiver. 
20 stivers ....................... 1 guilder, or florin. 

ALSO, ] 2 groats, or six sti\'ers, make 1 schelling. 
20 schellings, or 6 guilders .... 1 pound. ' 

(16) Remitted from London to Amsterdam a bill of 
£754 .. 10. sterling: how many pounds Flemish is the sum, 
the exchange at 33s. 6d. Flemish per pound sterling 7 

Ans. £1263 .. 15 .. 9. Flemisll. 
(17) A merchant in Rott!)rdaln remits £1263 .. 15 .. 9. Flem­

ish to be paid in London; how much sterling money must hq 
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draw for, the exchange being at 33s. 6:1. Flemish per pound 
sterling? A.lIs. £754 .. 10. 

(18) If I pay in London £852 .. 12 .. 6. sterling, how many 
guilders must I draw fur at Amsterdam, exchange at 34 schel· 
lings, 4t groats Flemish per pound sterling? 

. Ans. 8792 gllild. ] 3 stiv. 1 gr. 6t pennings. 
(19) What must I draw for in London, if I pay in Amster­

dam 8792 guild. 13 stiv. 14t pennings, exchange at 31 schel· 
lings, 4t groats per pound sterling? Ans. £852 .. 12 .. 6. 

To convert Bank :Money into Currency; and tlle contrary. 

As 100 : 100 plus the agio: : the Bank.money : the Cur· 
rency. 

As 100 plus the agio: 100 : : the Currency : tbe . Bank­
money. 

(20) Change 794 guilders, 15 stivers, Current money, into 
Bank florins, agio 4f per CE'nt. 

Ans~ 761 guilders, 8 stivers, lItH, pennings. 
(21) Change 761 guilders, 9 stivers Bank, into Current 

money, agio 41 per cent. ~r •.. 
AT/s. 794 guilders, 15 stivers, 41'. pennings. 

VI. IRELAND. 

The par of exchange, long established with Ireland, was 
£108 .. 6 .. 8. Irish = £100. English. That is, £1..1..8. Irish 
= £1. English; or 13d. Irish = Is. English. 

But the English and Irish currency are now assimilated. 
(22) A gentleman remitted to Ireland £575 .. 15. sterling: 

what would he receive there, the exchange being at £10. per 
cent. ? Ans. £633 .. 6 .. 6. 

(23) "'hat would be paid in London for a remittance of 
£633 .. 6 .. 6. Irish, exchange at £10. per cent. ? Ans. £575 .. 15, 

CONJOINED PROPORTION; OR COMPOUND ARBI. 
TRATION OF EXCHANGE 

Is the method of comparing the coins, weights, or measures 
of one country with those of another, when the comparison 
is to be made through the medium of those of other countries. 

Case 1. When it is required to find how many of the jir.ft 
.oTt mentioned are equal to ,a given fjltantitv of th8 last. 
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RULE. Place the terms ultcnlrltdy. ,ullcccclcnls nnd COI1.&equents, in 
two columns. /,/1 and ,·ight. The IHst term, being an ant~cedent, will. 
stand on tbe left. 

Di"i,le the product of tbe antecedents 1;:- the product of the conse­
quents for the ans wei'. 

rnooF. By as milll)' single statements as the questioll requires. 

(1) If 20 lb. at London make 23 lb. at Antwerp, and 155 Ib 
at Antwerp make 180 lb. at Leghorn, how many lb. at London 
are equal to 7::': lb. at Leghorn 1" 

(2) If 1'2 lb. at London mak(' 10 lb, at ;\,n~sterdam, and 
100 lb. at c\msterdam 1 ~o lb. at Toulouse, hOI\' many lb. at 
London are equal to ·10 lb. ~t Toulollse ? Ans. 40 lb. 

(3) If 140 braces at Venice be equal to 156 braces at Leg­
horn, and .. braces at Leghorn equal to 4 ells English, how 
many braces at \' enice are eqtlallo 16 ells English? 

..Ins. 25-1 •. 
(4) If ·10 lb. at London make 36 lb. at Amsterdam, and 90 

lb. at Amsterdam make 116 lb. at Dantzic, how many lb. at 
London arc elltlal to 130 lb. at Dantzic? Ans. ll2:?. 

Case 2. 'Yhen it is required tQ find hUll' many of the last 
sort mentioned are equal to a gipen quantity of the first, 

RULF.:. })lacc the (1nfrr'eJcnt and consc711cnl term3 :!s before; but the 
last term, being a consequent, will ,"'lId on the l~ght. Divide the pro­
duct of the cOllsequents I;y that uf the illltcccJl'lIts. 

(5) If 1:2 lb. at LondQtl make Ion. at Amsterdam, and 
100 lb. at Amsterdam 1:20 lb. at Touloljse, ho\\- many lb. at 
Toulouse arC' equal to 40 lb. at London? Ans. 40 lb. 

(6) If 40 lb. ~t l .. ondon make 36 lb. at Amsterdam, and 90 
lb. at Amsterdam 116 lb. at Dantzic, how many lb. at Dantzic 
are equal to 122 lb. at London? AilS. 141 H 

* Antecedents. Consequents. 
20 lb. London :!:J lb. Antwerp. 
1~3 lb. Antwerp = 180 lb. Leghvrn. 
72 lb. Leghorn = bow mauy London 1 

1 8 
)!~ X 155 X :7;i = 1240 =53n. lb.. Ans. 

23Xl$0 23 .a 
~ 
1 
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INVOLUTION 

1s the method of finding the powers of numbers. 
Any number is the first power of it~el.r, and ~he root of all 

its powers: and when the root is multlphe~ b~ Itself the pro­

duct is the second power j the second multIplIed by the first 

produces the third, &c. 
The second power is commonly called the square, and the 

third power the cube. 
Numbers called lIldices. or exponents, are placeu on the 

right, a little above the line, to denote the respective powers. 

Thus, 32 signifies the sqllarf!, or second power of 3 j the small 

figure 2 being the index, or exponent. 

To involve a number to any power. 

Eu,,:;. 1,!:lltiply the g!·'"n number (or Toot) by itself continually one 

tiJ:1," Ie .. than the ind~x o! the power: that is, once for the second, twice 

f~r the third power, &c. 
Observe, that any two or more powers multiplied tf)gether will pro­

~uce !l pow"r \",hose index is the sum of their iudices. Thus, the sev­

enth power is the p,·oduct of the fourth anJ the third, because the sum 

!Jf the iudices 4+3=7. . 

ILLt'STRATIO;\S. 

The first power of 
The second power of 
The third power of 
The fourth power of 

'00000625. 

3 is 3\ or 3. 
5 is 52 =5X5=25. 
4. is 43 =4x,iX4=64. 

'05 is ·054=·05X·05X·05~<·05= 

The fifth power of t is ~15=~XtX%X~-Xi="\"3' 

(1) Required the squares of 43, 21H, --1·3, and ·217--1. 

Ans. 1849,4726276,18·49, and ·0·17:26276. 

(2) Cube Ill, 1·11, f' and 2t. 
Ans. 1367631, 1'367631, it, and 18,,\\ .. 

(3) Involve 9 to the ninth power. Ans. 387430489. 

(4) Find the third, filth, and eighth powers (without find­

ing the fourth, sixth, anu. seventh) of 1'7. 

Ans. 4'913, H·E)::;;)7, and 69''}757441. 

(5) What are the tbird auu. sixth powers of '05? 

Ans. '000125, and '000000015625. 

EVOLUTIO~ 

Is the method of extracting the roots of powers. It is there­

fore the reverse of Involution; by referring to which it will 
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be obvious, that the Square Root of a number, multiplied by 
itself, will produce that number; and that the Cube Root, 
multipJieJ twice by itself, will prouuce the number (or power) 
of which it,. is the root. 

NOTE. The roots of c,o'"pirlf powers are called rational; and those 
which cannot be complett'l!! extracted. are callcll 8urds, or irrational 
roots: thus 114=2, is "alional; but 115 is n s/lrd. The 8w·d roots 
may, however, be fom.u to auy extellt proposeu. 

SQUAnE ROOT. 

RULE 1. Place points over the units, hundreds, &c., so as to form 
,eriods of two figures cacho 

2. From the first period on the h-ft, subtract the greatest square con­
tained in it; }lllt thE" Toot on the right as; a qnotient; annex the snccf'ed­
rug period to the remaiuuer, allu can that nnmber the Rlsolvc1,d. 

3. Di\;ue the resolwud, exclu~i\'" of thp uni c., hy uonble the root; 
QUnex the quotient to ~he root, nnd nlso to the ri;rht of the clivisor to 
complete it: then multiply the uiyisor by that quotient figure, and sub-
tract the prounct from the resoh-enu. . 

4. The remHind er. with the next period joined, will fonn n new re­
sol vend ; and double the root, a new diyis"r; with which proceed as 
before. 

XOTE 1. '''hen the number of fi.!plTcs in the Integer is nneven, ~he 
first period will consist of but one fig;ure. When there is an oud num­
ber of decimals, a cipher must be adtleu to complete the periods. 

2. "'hen the figures of the whole number are exhau.tetl, periods of 
eiphers may b" used at pleasme. to continue the extraction in uecimals. 
In all eases, the ro(>t will consist of as many figures as there al'e peli-
ods, whether integral or decimal. . 

ROOTS. 

SQUARES. 

1. 2. 
1. 4. 

3. 4. 5. 6. 7. 8. 9. 
9. 16. 25. 36. 49. 64. 81. 

(1) What is the square root of 119025 1· 
(2) What is the square root of 10G9:c9 1 
(3) What is the square root of 220712041 

* 119025(345 the root. 
9 

64)290 
2.56 

60,) )3·125 
3425 

345 
3,15 

1725 
1330 

103.5 
Proof 119025. 

Ans.327. 
Ans.4698. 
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(4) What is the square root of 2268741? Ans.1506·23+. 
(5) What is the square root of 7596796? Ans. 2756'228+. 
(6) What is the square root of 4.372594? Ans.2·091+. 
(7) \Yhat is the square root of2'27109571 Ans.l·50701+. 
(8) What is the square root of '000327541 Ans. '01809+. 
(9) What is the square root of 1'2700591 Ans.l·126!)+. 

To find the Roots of fractional Numbers. 

RULE. When the terms of a Fraction are complete powers, extract 
their roots for the corresponding terms of the root. 

When they are surds, find an equh'alent fraction, by multiplying botk 
terms by the denominator; or by the lcast 1Iumbe?' that will make the 
denominator a square. Then divide the root of the numerator by the 
root of the denominator for the answer,-Or, reduce the fraction to a 
decimal, and extract its root, 

Mixed numbers may either be reduced to their equivaleut fractions; 
or into a decimal form. 

(10) What is the square root of it*!-? 
(11) \Vhat is the square root of ,"V,,'-l .. ? 
(12) What is th,e square root of 51%* 1 
(13) What is the square root of 27.",,, ? 
(14) What is the square root of 9H ? 
(15) What is the square root of Hi-? 
(16) What is the square root of tH ? 
(17) What is the square root of 85H ? 
(18) What is the square root of 841 

Ans. t. 
Ans·4· 

Ans. 7t. 
Ans.5t· 
Ans, 3+. 

Ans '89802+ 
Ans. '93309+ 

Ans.9·27+ 
Ans. 2'~519+,. 

To find a mean proportional between any two given numbers. 

RUT.E, Extract the square root of their product. 

(19) What is the mean proportional between 3 and 121 

,13 X 12 = ,136 = 6 tlte mean proportional. Ans. 
(20) What is the mean proportional between 4276 and 

8421 Ans. 1897'4+. 

To find the side of a square equal in area to any given surface. 

RULE, Extract the square root of the given area for the side of the 
square sought, 

(21) If the content of a given circle be 160, what is the 
side of the square equal? ' Ans. 12'64911. 

(22) If the area of a circle is 750, what is the side of the 
square equal? A'IS. 27'38f;H2. 
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The area of a circle given, to find the diameter. 
RULE. As 355 : 452, or, as 1 : 1'273239 :.: the area: the squal~e 

of the diameter; or, multiply the square root of the area py 1'12837, 
and the product will be thl' diameter. 

(23) Wh~t length of cord must be tied to a COw's tail, the 
other end fixed in the ground, to enable her to eat just an 
acre of grass, and no more; supposing the cow and tail to 
measure 5t yards? Ans. 33'75 yards. 

The area of a circle given, to find the circumference. 
RULE. As 113 : 1420, or, as 1 : 12'56637 : : the area : the square 

of the circumference; or, multiply the square root of the area by 3'5449, 
and the product will be the circumference. 

(24) When the area is 12, what is the circumference? 
Ans. 12'279. 

(25) When the area is 160, what is the circumference? 
Ans. 44'839. 

Two sides of a right-angled triangle being given, to find the 
third side. 

Case 1. The base and perpendicular being given, to find ,the 
hypotenuse. 

RULE. The square root of the sum of the squares of the base and 
perpendicular is the length of the hypoteuuse. 

Case 2. The hypotenuse and perpendicular being given, to find 
tlte base. 

RULE. The square root of the difference of the squares of the hypo­
tenuse and perpendicular is the length of the base. 

Case 3. Tlte base and hypotenuse being given, to find the per­
pendicular. 

RULE. The square root of the difference of the squares of the hypo­
tenuse and base is the height of the perpendicular. 

(26) The top of a castle f:om the ground is 45 yards high, 
and it is surrounded with a dItch 60 yards broad: what length 
must a ladder be to reach from the outside of the ditch to the 
top of the calitle? Ans. 75 vards 
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/ Ditch. 
Base 60 yards. 

(27) The wall of a town is 25 feet high, and is surroundetl 
by a moat of 30 feet in breadth: required the length of a lad­
der that will reach from the outside of the moat. to the top of 
~he wall? Ans. 39'05 feet. 

N. B. These two questions may he varied for examples to the second 
and third cases. 

(28) In an army consisting of 331776 men, how many must 
be in rank and file to form a solid square? Ans. 576. 

(29) A certain square pavement contains 48841 eqllal square 
stones. How many are contained in one of the sides? 

Ans.221. 

CUBE ROOT. 

ltULE 1. Point eyery tltirdjignre of the giyen number, bepnning at 
the units' place; find the greatest cnbe in til<' first perind, and subtract 
it therefrom; put the root in the quotient, and bring dowlj. the ti~ul'es 
U. the next period to the remainder for a Resolvcnd. .. . 

2. Mnltiply the square of the root fonnd by 300 for a Di"isOT, and 
annex to the root the number of times wiuch that is contained ill the 
Resolvend. 

3. Add 30 times the preceding figure (or figures) multiplied by the 
llU1t, and the square of the last, to the divisor, and multiply the sl1m by 
the last for a Snbtra"end; snbtract it from the Rcsolvend, and repeat 
t~.e process as far as necessary." -

• The snbjoined Theorems (deduced from Problem 91, page 266, Em­
er,on,'. Algebra) are very convenient approximations for the Cube Root. 

(4n-r'l) (n ) ;.r+tv' ar =~.r+v' 3r -r-'Ir = 
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NOTE. As the unitg mllst always be pointed, there will be 80mo­
times only one or two figures in the first period.-The decimals must 
always consist of so many figures as will cnl1stitnte complete pc,·;od., 
as in the Square Root.-Also, what is observed in Note 2, Square Root, 
will hold good in thi; Rule. 

ROOTS. 

CUBES. 

1. 2. 3. 4. 5. 6. 7. 8. 9. 
1. 8. 27. 64. 123. 216. 3-43. 512. 729. 

(1) What is the cube root of 992528471" 
(2) 'What is the cube root of 3890171 Ans.73. 
(3) What is the cube root of 573533!) 1 Ans. 179. 
(4) What is the cube root of 32461759? Ails. 319. 
(5) \\'hal is the cube root of 846045191 Ans. 439. 
(6) \\"hat is the cube root of 27054036008 1 Ails. 3002. 
(7) \\ hat is the cube root of 6733730!)7125? Ans. 8765. 
(8) What is the cube root of 12'9778751 AilS. 2'35. 
(9) What is the cube root of '001906624? Ans. '124. 

R, the "equircd ro~t. ncarly. In which n denotes the given number. 
and r an assumed root [ouud by trial. 

The second formula, which is more convenient than the other, be­
cause it contains no lligher P' >\'cr than the square of r, may be thus 
expressed. 

Divide the gi'-en number by three times the assumed root. and from 
tlle quotient subtract f'0 of the sfJuare of the assumed root: tile square 
root of the remainder, added to half the assumed root, will give tile 
root required. See also the method of extracting AN Y ROOT b!J appro;r;· 
imatilJn. 

* 99252347(463 the root, 
4'=64 

4' X 300=1800)35252 resoh-end. 
720=4X30X6 

36=6' 
4800 divisor. 
5556 

6 
3333.6 subtrahell~. 

46'X300=634800)1916847 resolvend. 
4l4O=46X30X3 

9=3' 
634800 
tiJ3U45" 

3 
i9i6347 subtrahend. 
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(10) What is the cube root of 36155'02756? Ans. 33'06+. 
(11) What is thc cube root of 33'230979937? Ans. 3'215+. 
(12) What is the cube root of 15926'972504 ? Ans. 2!~i"16+. 

To find the Roots of Fractional Numbers. 

RULE. 'When the terms of a fraction are complete pou'erB, extract their 
roots for the corresponding terms of the root. 

''''hen they nre surds, if both terms be multiplied by the square of 
the denominato,', an "(llw.! fraction will be produced, the denominator of 
which will l,e a rube. Then divide the root of the numerator by the 
root of the denominator fur the answer.-Or, the fraction may be reduced 
to a decimal, and its root extracted. 

Mixed numoers may be reduced as in the Square Root. 

(13) What is the cube root of iH? Ans. i. 
(14) What is the cube root of TY'/.? Ans. f. 
(15) \Vhat is the cube root of 12H? Ans. 2t. 
(16) What is the cube root of S13'l3 ? Ans.3+. 
(17) \\"hat is the cube root of 4051"""5 ? Ans. 7~. 
(18) What is the cube root of 4? Ans. '8298265+. 
(19) What is the cube root of t? Ans. '8220707+. 
(20) What is the cuhe root of 7t? Ans. 1'930978+. 
(21) What is the cube root of 9t? Ans. 2'092845+. 
(22) What is the cube root of 84 ? Ans. 2'0578352+. 
(23) A water cistern in the form of a cube contains 60 cubic' 

feet, 143 inches; what is the length of the side? 
Ans. 47 inches. 

(24) There is an excavation made for a cellar equal' in 
length, breadth, and depth; which required 4913 cubic feet of 
earth to be dug Qut. What is the length of the side? 

Ans. 17 feet. 
(25) There is a building of cubic form, which contains 

389017 solid feet: what is the superficial content of one of 
its sides? Ans. 5329 sq. feet. 

Between two numbers give/i, to find two mean proportionals. 

RULE. Divide the greater extreme by the les8, and the cube root of 
t~e quotien.t multiplied by the less extreme gives the lesB mean; mul­
tlply the SaId cube root by the less mean, and the product will be the 
greater mean proportional. 

(26) What are the two mean proportionals between 6 and 
162? . Ans. 18 and 54. 

(27) What are the two mea.n proportil)nals between 4 and 
lOS? Ans. 12 and 36. 
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To find the side of a cube equal in solidity to any given solid 
as a globe, cylinder, prism, cone, ~·c. 

RULE. The cube root of the solid content given is the side of a cube 
of equul solidity. 

(28) If the solid content of a globe is 10648, what is the 
side of a cube of equal solidity? Ans. :2:2. 

The side of a cube being given. to find the side of a cube that 
shall be double, treble, <)'c., in quantity to the cube given. 

RULE. Cube the siue given, and multiply it by 2, 3, &c., the cube 
root of the product will be the side sought. 

(29) There is a cubical vessel whose side is 12 inches, and 
it is required to find the side of another vessel that will con-
tain three times as much. Ans. 17'30699 inches. 

BIQUADR.\TE ROOT. 
RULE, Extl"act the square root of the ;::iven number, and then th" 

square root of that square root, which will be the bi'luuiliate root re­
quired. 

(1) \Yhat is the biquadrate root of 531441? Ans. :27. 
(2) What is the biquadrate root of 33362176? Ans.7(;. 
(3) What is the hiquadrate root of 5719140625? Ans. :275. 

Ii. GENERAL RULE FOR EXTRACTI;\;G THE ROOTS OF ALL POWERS. 

1. PREPARE the given number by pointing it into periods of 
t!wo figures each for the' square root, 11",/,,; for the cube root, &c. 

2. Find the first figure of the root, and subtract its puwer 
from the first period. 

3. Bring down the first figure in the next period to the re­
mainder, and call that the dinidend. 

4. Involve the root to the next inferior power to the given 
one, and multiply it by the index of the given power for a 
divisor. 

5. Find a quotient figure by common division, and annex it 
to the root; then il1l'olve the whole root to the given power 
for a subtrahend, which subtract from the first two periods. 

6. To the remainder bring Jown the first figure of the next 
period for a nC'w dividend; find a new divisor and a new sub­
trahf'71d, as I""f,,r,· snl.tl:,cl (f"r,1 liI",. PNI{''/.''. ;end proceed, 
thus to the ~,,,f 
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Otherwise. To find ANY ROOT by approximation. 
Rut.F.. Let g denote the gin'll nnmher or power, n the index of the 

power, a an assumed power ~nearly equal tv g, r its root, and R the reo 
quired root. 

C,,+l)I7+(n-l)" - '. Then, as ,,~ ~ :aCflg::r:Rcr.r;*whlChdif· 

ference or correctional ~1lmhl'r, bf-ing added or sllh~r~ctcil, (as required:) 
will gh-e R, and by i~ci,eatillg the process, any ,k;;rL'c of accuracy mllY 
be obtaillell. 

(1) 
(2) 
(3) 
(4) 

(5) 

'Vhat is tl,c square root of 111376"t 
What i~ the cube root of 53157376 1 Ans. 376. 
What is the fourth root of 19~57173376? Ans_ 376. 
Required the fifth root of :::;:J1'~-474615611~10625. 

Ans.4·785. 
Required the six~h rCvt of 3'1416. A.'ls. 1'210201+ 

SIXOLE POS'TIO:-;-

1s the method of using one s"l',~:,.',d ll11mbcr, and working wiLh 
it as the true one, to find the real number required·t 
. RULE. .\ q the result from the supposition i, to the true result, so is 

the supposed number to the true one rp'juired. 
PROOF. Add the several parts together, according to the conditions 

of the questiun. 

(1) A schoolmaster being asked how m~n:; scholars he had, 
said, "If I had as mallY, half as many, and one quarter as 
many more, I should ll""\~(j 68," How many bad he?~ 

• This for the Cube Root will be, As 2a + g : a Cfl g : : r: R Cfl r. 

t 141376(376 tho root. 
9 

3X2=G).)l dividend. 
37~="i369 subtrahend. 
37 X2= 74)447 dividend. 

2762= 14n76 subtrahend. 

t Questions r."lrmging to thi5 Rule have the results pr"p')y,jonal to 
tbeir 91~FP(6i!~'J:l~; the c0:::d.irio:::.; requiring the; number ... rJllr!Lt to be 
u,cfLld.-ed Lj :1,~ addition or i:d~', v: of Borne known nldtiplu or part 
t1"IC:O;, Oi' to be iliminishdl1y !L sl,L:::J.(;.:J:" of Sll~h part. 

§ SUFI,c3e he had 40. 7;-• .:0 .. -:.)+40+::;0+10=110. 
:1. -r 38X4 1 0 352 

Ana, as LO: .S3:: ,J: ~=1l-32 AM. 
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(2) A person who had a certain number of antique coins, 
said, if the third, tburth, and sixth parts of the number wero 
added together, they would make 54. How many had he? 

Ans.72. 
.. (3) A chaise, a horse, and hn,rness, cost £60 j the 11Or8(, 
being double the price of the harness, and the chaise doubl, 
the price of the horse and harness: What was given for each! 

, Ans. Hors~ £13 .. 6 .. 8. harn~ss £6 .. 13 . .4. chaise £40. 
(4) What sum of money will amount to £300. in ten years, 

at £6. per cent. per annum, simple interest? 
Ans. £187 .. 10. 

(5) A, B,' and C, dividing a qilantity of goods: which cost 
. #=120. mutually agreed that B should have a third part mor,' 
dum A, and C a fourth part more than B. "'hat must each 
man pay? Ans. A £30. n £·10. C £50 . 
. (6) A gentleman bought a house, with a garden, and a' 

horse in the stable for. £500. He paid four times the pricL 
of the horse for the garden, and 5 times the price of the gar­
den for the' house. 'What were their respecth-e prices? 

, Ans, Horse £20. garden £80. house £400, 

DOUBLE POSITION 

REQUIRES the use of two supposed numbers to find the true on" 
required." 

Rt1LE. Work with the two supposed numb~s, artd mark tIle error" 
in the results with + or -, acconlillg as they exceed ,01' fall short of 
the tr"e result i then place the errors against their respective positio1ts, 
WId multiply them ero~swise. 

IT the errOl'S be of liTee, kinds, i. e. both !!rentrr, or both lo's. thnn Ih­
given number, take their diflerence fer a divisor, and the difference 01 
the products fur a dividend. But if unlike, take their sum for a divisor.' 
and the sum of their products for a dividend: the quotient will be the 
answer.t 

" Questions belong to this Rule which require the addition or Bub 
traction of a numb or, &c., which is'not any known part of the number 
required. The results are, therefore, not proport;ional to their SUPPQ· 
Bitions. 

t The following Rule will, in some c~s,be found more cligibie-' 
,Multiply the f-i.ffennu of the snpposed numbers by the less ~rror " 

and divide the f:uduct by the dVTcrc'fe of the en'ors when thoyare of 
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(1) A, B, and C, would £Ii vide £200. among them, so that 
B may have £6. more than A, and C £S. more than B. How.· 
much must each have ?'" 

(:2) A man bad two silver cups of unequal weight, having 
one cover to both of 5 ounces. Now if the cover is put on'· 
the less cup, it will double the weight of tlie greater j and 
put on the greater cup, it will be thrice as heav.y as the less: 
What is the weight, of each? 

Ans. 3 ounces the less, and 4 the greater. 
(3) Three persons conversing about their ages j says K, 

"JVIy age is equal to that of H, and t of L's j" and L says,' 
"I am as old as both of you together." Hequired the ages of 
K and L j H's being 30. AM. K 50, and L SO. 

(4) D, E, and F, playing at cards, staked 324 crowns j but 
disputing about the tricks, each man seized as many as he 
could; E got 15 more than D; and F got a fifth part of botli 
their sums added together. How many did each person get 1 

Ans. D 127j, E 142-}., and F 54. 
(5) A gentleman meeting with some ladies, said· to them, 

" Good morning to you, ten fair maids.'" "Sir, you mistake,'f 

like kinds, or by their 811m, when unlike;' the quotient will be a co,...· 
rational nnmber; which being added to the neare .• t'81lpposition when 
d,l'fective, or subtracted from it when excessive, will give the number 
;l"luired. 

£. £. 
~ 1st. Snppose A's share = 40' 2nd. Suppose A's share = 70 

then B'. = 46· then B'a = 76 
and C'd ~ 54' and C's = 84 

Sum 140 Sum 230"" 
Therefore the error is 

- 60, or 60 too little. 
sup. 
40 
70 

divisor. 
4200 
1200 

x 
err. 
60 
30 

1200 

6i>+30=910)540IO dividend. 
£60 = A's share. 

Or, by the Rule in the Note. 

Here the error 'is + 30, or 30 tD<1 
much. 

A 
B 
C 

£. 
60 
66 
74 

200 Proof. 

70 - 40 X 30 = ~ = 10, the correctional numbfi •• 
60+30 90 

Then 70---10 = CO -- A's·:h:u-e. as before . .. 
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answered ope of them, " we are not ten; but if we werc three 
times as many as we are, we should be as many above ten as 
we are now under." IIow many were they? Ans. 5. 

ARITH:\IETlC;\.L PROGRESSION. 

AN Anthmetical Progrc~'sion is a series of nUlllbers'increasing 
or decreasing uniformly by a continued equal difference. Thus, 

1, 2, 3', 4, 5, &e.-{ . 'A' h . 1 S . 
2, 5, 8, 11, 1-1, &c. ~ are l1ICreaSUl{! !It metlea enes. 

9, - 8, 7, 6, 5, &e. { d 'A . h t' 1 S . 
16, 12, 8,' 4, 0, &e. 5 are ecreas!1lg nt me lea enes. 

Obsc,''''', 'that the terms of the first series arc formed by adding suc­
cessively the common dift"'rence 1, and the >ccond by the common rut:; 
Ference 3. The terInS of the third ;llId the fourt}> rulUinisjt continually 
1Iy the subtraction of 1 and 4 respectively." 

In an odd number of tenns; the double of the mean (or 
middle term) is equal to the sum of the extremes, or of any 
two terms equidistant from the mean. Thus, in 1, 2, 3, 4, 5, 
the double of 3=f+5=2,+4=6. 

In an even number of terins, the sum of the two means is 
equal to ~h~ sum of t!;te extremes, or of any two equidistant 
terms. Thus, in 2,4,6,8,10,12,6+8=2+12=4+ 
10;= 14. . 

To give Theorems or Rules for the solution of the variou~ 
cases, the terins are represented by symbols, or letters. 

Thus let a denote the less e:rl'reme, OT least term, 
z the greater extl'eme, or greatest term, 
d the common difference, 
n the number of. terms, ~nd 
s the sum of all the terms. , 

Any three being given, the others may be found. 
NOTE. The twenty case. in tlJs Ru1e- mlly be resolved by the follow 

ing Theorems::'-

'2s s ., ------
a=z-(n-ljd::O--z=--tJ(n-l)=!d f- v (td+Z )2_2ds. 

n n . 

z'""a+(n----l)a~2: -;-a=-;-+td(n-l)= v<td-a)~ 12ds-~d. 
z~a s-an 2 nz-s 2 (z+a).(z-a) 

d=--=---. --=---. --, 
/1-1 /1-1 II 11-1 ·'1 2s-a·-z 
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z-a 2s 
11==--+1=--a a+z 

-}d-a+vCtd-af-+-2ds _ 
J 

td+z-v( t d+z )2-2ds­
d 

[TtJTOR'i 

a-:-z z-a+d, - ' --d( _ ) 
s=tn(a+z)==Z . --d-==~n.2a+d(n-1 )-in.2z- n 1-

Moreover, when the least term a == nothing, the Theorems 
become z=d(n-1,) and s=tnz. 
Case 1. The two c.-ctrcllz(s and the number 0/ terms l"i,'g given, 

to lid tile sum'. 
RULE. Multiply the sum of the e::h-ellles by the number cf terms, 

and half the product will be llw 'UW"">l"." 

(1) How many strokes does the hammer of a clock strike 
in 12 hours :t ' 

(2) A .man bought 17 yards of c!l!th, and gave for the first 
yard 2s. and for the last lOs. What was the price of the 17 
yards? Ans. £3 .. 2. 

(3) If 100 eggs be pbced in a right line, exactly a yard 
from each other, and the first a yard from a basket, how far 
must a person travel to gather them all up singly, and return 
with every egg to put it into the basket? 

Ans. 5 miles, 1300 yards. 

Case 2. Tlte same three terms given, to find the common dif­
ference. 

RULE. Dh·ide tilC difference of the extr<'mes by the uumber of terms 
les8 1, and the quotient will be the answer. 

(4) A man had eight sons, whose nges were in arithmetical' 
progression; the youngest being 4 years old, and the elde;"t 
32. What "'as the common difference of their ages ?t 

(5) A ~an travelling from London to a certain place, 
went 3 mIles the first day, and increased eyery day by an 
equal excess, making the twelfth day';; journey 58 miles. 

• • The learner ~hould find each of these cases amon" the preced­
mg Theorem.. Thlls, the present Rule will be found designated by. 
"=~n(a+z,) &c. 

t 12 + 1 X 6 = 13 X 6 = 78. An,. 

t'32-4+8-1=23+7=4ycars. AlIE. 
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Wh~ was the dail~ increase, and how far did he travel in 12 
days? 

.Ans. 5 miles daily in.crcase,tlte 1V,~ole distancc 3()6 miles. 

Case 3. The two fl·trcmas (Til,z tl18 common diiJel'cnce being 
given, to find the number of terms. 

RUJ.E. Divide the ,liTl'rellce of the extremes by the common differ­
ellce, and the 'l11otient increased by uhit!l is the number sought. 

(6) A person travelling into the country, went 3 miles the 
first day, and increasede\'ery day 5 miles, till at last he :went 
58 miles in one day. How Illany days did he travel? Ans. 12. 

(7) A man being asked how many sons he hau, said, that 
the yonn~(lst was 4 years old, and the eldest' 32; and that 
his family had increased one in every ,1 years. How many 
had he? Ans. 8. 

Case 4. The {frcater extreme, the nl!mber of terms, and the 
common diJ/ercnce being given, to find the lcss extrcme. 

RULE. Multiply the common cli[,cl'ellce hy the number of terms les,s 
1; subtract the product from the greater extreme, and the difference 
\vill be the less exu·cme. 

(8) A man went fr0111 London to a certain town in the 
c~llntry in 10 days; eyery day's journey exceeding the formel.' 
by 4 Illiles, and the Iu~t being 46 miles: what was the first? 

.Ans. 10 miles. 
(9) A ma il took out of his pocket, at 8 several times, so 

many c1iflerent numbers of shillings, everyone exceeding the 
(ormed);: @, the-Iast being 4.6: what was the first? .A'ns. 4. 

Case 5. rle common difference, the number of te/WlS, and tIle 
sum being given, to find the l~ss extreme. 

RULE. Divide the sum by the number of tenuB; from the quotient 
.ubtract half the product of the common ditrerence into the number of 
terms less 1; and the remainder will 'be the leB8 extreme. . 

(10) A man is to receive £360. at 12 sever:?~ payments, 
each payment to exceed the forlllf.r by £4. and is willing to 
bestow the first payment on anyone that can telI him what it 
is. \Vhat wlll that person have for his pains? .Ans. £8. 

Case 6. TIle less rxtreme, the common difference, and the num­
b~r of terms being given, to find the greater extreme 

RnE Multiply thl' number of te1,n8 less 1 by the common differ 
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"nee; to tbis proanct ada the less extreme, and the sum will be t1)e 
greate" extreme. 

(11) What is the last number of an arithmetical progres­
sion, beginning at 6, and continuiI\g by tqe increase of 8to 
20 places? . Aus. 158. 

GEOMETRICAL PROGRESSION. 

A Geometrical Progression is a series of numbers increasing 
or decreasing uniformly by a common ratio; that is, by tho 
continual multiplication or division of some particular num­
ber. Thus, 
. 1, 2, 4, 8, 16, 32, &e., is an increasing Geometrical Serips, 
·in 'which the terms are formed by mulliplyingsuccessively by 
the ratio 2. 

81,27,9,3,1, t, &c., is a decreasing Geomctrical Series, in 
which the terms are formed by dividing suceessin~ly by the 
.ratio 3. It is evident that either of these may.be continued 
without end. 

IiI an cidd numLer .of terllls, tJle square of the mean is equal 
to the product of the extremes, or .of any two ter1fls equidistant 
from the mean. Thus, in 3, 6,12,24,48; 12X12=3X48 
==6X24=144. 
, In an even number of terms, the product of the tu'O 11Ican~ 
is equal to the product uf the extremes, or of any t!Co cquidis­
tantterms. Thus, in 32, 16, 8, ·1,2,1; 8X4=32Xl= 
~6X2=32. 
. To give Theorems, or R,ules expressed in symbols, for the 
!;olution of the various eases,as in Arithmetical Progression, 
let a denote the less extreme, ' 

z the greater extreme, 
r the ratio, 
n the number of terms, and 
s the sum of all the terms. 

Any three being givetl, the others may be (ound. 
NOTE. The lW,enty Theo"ems following solye all the possible C\lSOI 

in Gtlometric;u Progression. -

Theor. I. rn-l=~·., Log. z-log. a+ or, L ; l=n. a og. r ' 

" In this ('ase, if the quotient of 1... be divided rontinuollu Ly r til! 
" ~ 1. 

nothing remains; the number of dit'isio1ls + I will giv2 n. ' 
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11 rz-a >eS' or, z+ ,a---a =S • 
. ,.-1' r-l 

Ill. (";')~br; or, Log.z-log.a-;-n-l=Log. r. 
V. s-a =r. 

8-:;: 

12i 

Yl. (s-a )0-1 =.:... ; from w~ich n may be found, as ill 
s-z a Theorem I. 

.Log. z - log. a +_ 
.or, - 1 ( ) - I-n. Log. (8-a)- og. s-z 

VIII. a(r"-I) S. IX. (r-l )s+n =s 
r-l - r 

s-a 
r 

X ..... =-{r-I)s+l. Log. (r-l)s+a-Iog . .a 
_ • 1 - , or, L :f._. 

a . . og. r 

XI. zXs-z/-1=aXs_a/D
-

1
; whence z may be found b) 

.Double Po·~ition. XU. ~_r~=sa ; wh~ce r may be 
a a 

found in the same manner. 

Z 
XIII',.-1 =a. XIV z(r

D

-l)= 
. r"-r-I S. 

XV. rz-(r-l)s=a. XVI. ,.-1 g ; or, 
rz-(r-l)8 

Log. z~log. r:;:-(r-l )s +1=n. 
Log.r -

,.a-Js z 
XVII. aXs-a/-1=zxs_z/D-I. XVIII. ---r"=~ 

s-z s-z 

FrOID the two preceding, a and r are to be found by Double 
Position. 

XIX (r l)s = 
. r"-I a. 

r"-rn-l 
XX. --I-Xs=z. r D_ 

In a GeOlpetrical series decreasing ad infinitum, a becomes 
-0, and n is infinite. or greater than any assilrnable number. 
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'lence the three following will exhibit all the various cases 
,f such a series. 

rz z y} 
.t s=--=z+--. =--. 

r-1 r-1' z 
z--

r 

II. z=s(r-l). 
r 

III . r~. 
s-z 

I\:OTE. 111 these 'case", when the ratio is a proper fraction, l' must be . 
.,)<CIl = the reciprocal of the ffaction. Thus, when the ratio is t, 
"=~. 

~ase 1. The less extreme, the ratio, and the number of term8 
being given, to find the greater extreme (or any remote term) 
without producing all the intermediate terms. 
RVLE 1. When the least term is equal to the 1·atio. Write down a 

',w of the lpading terms of the series, and over them tbe arithmetical 
cries, 1, 2, 3, 4, &c., as indices or exponents. Find which of the i";' 
'ices, added togetke .. , will 1'iV8 the index of the term Bought, and the 

.'ntinual product of the'terms standing under !h03C indices will be the 
L'rm sought. 

2. When the least term is not equal to the ratio. Wlite down tbe 
!.!acling terms as before, and over them the indice8, 0, 1,2,3, 4, &C. 
':xamine which of tkese, added togetker, will give an index one les8 than 
he number of the term Bougkt; multiply the terms under such indices 

; ,1tO each other, dividing the product of every two by the first term, and 
;:c last qnotient will be the term required." . 

Otherwise. By Theorem VII. 

(1) A man agrees, for 12 peaches, to pay only the price of 
the last j reckoning a farthing for the firsi, and a halfpenny for 
'he second, &c., doubling the price to the last. What must 
'8 give for them?t 

(2) A farmer, who went to a fair to buy sl)me oxen, .met 
with a drover who had 23, for which he asked him £16. a 
ieee. After a great deal of dodging between the parties, it 

'. as finally agreed that the farmer should pay the price of the 
'1St ox only, reckol)ing a farthing for the first, and doubling 

,t to the last. How much would they cost him 1-
Ans. £4369 .. 1..4 . 

.. If the least term is 'Unity. there VI';}1 (of course) be no division. 

t Here a = 1, l' = 2, and n = 1~, a and r being unequal. 

laice~, 0, 1, 2, 3, 4. ~ 
';eorn. se';es, 1, 2, 4, 8,16.5 Then 4+4+3=1~="_1. 

,Ienee 16 X 16 X 8 = 2048 g'-s. = z, and 2048 qr8. = £2 .. 2 .. 8 Au. 
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(3) A SUlll of money is to be dividell among 8 persoh~, tli(l 
first to haye £:20. the second 1.'60. and so on in triple pro-
portion. What will the last have 1" Ans. £·13740. 

(.I) A gelltIeman dying left nine sons, to whom and to his 
~xecutors he bequeathed his e8tate in the manner following: 
To his executors £50., to his youngest son twice as much as 
to the executors, to the next, uouble that sum, and so on to 
the eldest. What was his fortune? Ans. £25600. 

Case 2. The less extreme, the ratio, and the numher 'Of terms 
being given, to find the Slim of all the terms. 

RULE. Find the greater extreme as bcC·or~. and divide the diiJ'erenee 
betwepn the exlremes by the 'mlio less 1; to the quotient add the great­
er extreme for the .<urn. required. This is Theorem n. Or, by Theo­
,rem VIIJ; without tilj.uing z. 

(5) A young man conversant with numbers, agreed with a 
gentleman to sen'e him twph'e months, proyided he would 
give him a farthing for his first month's service, a penny for 
the second, andld. for the thiru, &c. What did his wages 
amount to?t Ails. £5825 .. 8 .. 5t. 

(6) A man bought a horse, and by agreement wall to give 
a farthing for the first nail, three for the second, &c. Now 
supposing there were 8 nails in each of his four shoes, what 
was the price of the horse? Ans. £965114681693 .. 13 .. 4. 

(7) A person whose daughter was married on new-year's 
day, gave her husband Is. towards her portion; promising to 
,double the sum on the first day of every month during the 
year. What was her portion? AilS. £204 .. 15. 

{8) A laceman, \\"ell vers<;,d in numbers, agreed with a 
'gentleman to sell him 2:2 yards of rich brocaded gold lace, 
for 2 pins the first yard, 6 pins the second, &c., in triple pro­
portion. \Vhat was the price of the lace, valuing the pins 

if Indices 6, 1, 2, 
Geom. series 20, 60, 180, 

5'lOX540X1i0 
Hence 20X20 

54~: ~ Then 3+3+1=7=n-1. 

J'1O X~7 X3=43740=:. 

Otherwise a><>-1=20X3'=43740=:. 

41 '--1 16777215 
tHere a=l, ,·=4, and z=I':!. TII.:re-fure $ = 4 __ 1 = --3--

~ ~592405 q~$. 

F2 
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at 100 for a f~rtI1;ng? Also, what did the laceman gain sup· 
posing the lac!' In ha,-e cost him £7. per yard? 

Ans. The lace sold for £:':::2Gb~6 .. 0 .. 9. Gain £3~6732 .. 0 .. 9 

Case 3. The first term, and the ratio, being given, to find th< 
sum of an infinite decreasing ;,cries. 

RULE. Diyitle the srluare of the first term by the difference betweel 
the iir"t aud sccoml.· 

(9) \\"hat is the sum of the circulating decimal '9', or tlH 
series -(. + d-" + T.o •• , &c., continued ad infillitum? Ans. 1 

(10) Required the sum of the infinite series t +:- + t 
&:'c.; also of the series -!r + } -I- -i7' &c. ,1ns. I, and t. 

(11) Suppose a body to be put in motion by a force w hicl 
gi"es it a velocity of 10 miles the first minute, (or any givel 
space of time,) 9 miles in the second equal space, and so 01 

in the ratio of ,0,,-; how many miles would it pass over, il 
continued in motion for erer 1 Ans. 100 miles. 

SDIPLE TXTI:I1E:-;T. BY nECDUL:". 

To give Theorems for the solution of the different cases i, 
Simple Illtcrest, let p denote the principal, r the ratio, t thl 
time, (in years,) i the in/trest, and a the amount. 

I\"Tf.. The Ratio is tlIP interest of £1. for one year, at the rate pe 
cent. proposed, am! may be founa by Proportion: thus, at £5. per cent 
per allllUl11 7 say, 

,\g £100: £:; : : 1£ : .£-0.), the ratio. 

Therefore the ratio at 
3 per cent. is 
3t· 

'03 I ·tj- per cent. is 
'035 [) . . . . 

'04t 
'05 

4 '04 5t. . . . . '055, &c 

Case 1. Tl"hen the principal, rate per cent. and time are given 
to find the iil/(I"I':;/. 

TIne. :-'f<:1tiply the principal, ratio, and time to~ctber and the pro 
duct will be the interest re'lnil"ea. 0' 

That is, prt = i. 

(1) What is the interest of .£945 .. 10. for 3 years, at £5 
per cent. per annum ?t 

• See the third formula, Theorem I. for infinite series, page 12ll. 
t prl= ;C~45';;>('05X3 = £111':::25. = £141..16 .. 6. Ans. 
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(2) What is the interest of £5'l7,.14, at £4. per cent. per 
annum, for 6 years? Ans. £131..8 .. 11..2'08 qrs. 

(3) What is the interest of £796 .. 15., at £4,\-. per cent. per 
annnm, for 5 years? Ans. £179 .. 5 .. 4!. 

(4) What is the interest of £397 .. 9 .. 5. for 2t years, at £3~. 
per cent. per annllm? Ans. £34..15 .. 6 .. 3'55 qrs. 

(5) What is the interest of £554 .. 17 .. 6. for 3 years, Ii 
months, at £4t. per cent. per annnm? AilS. £91..11..1'O:k 

(6) What is the interest of £·~36 .. 18 .. 8. for 3 years, 8 
months, at £5t. per cent. per aunum ? 

A.ilS. £47 .. 15 .. 7 .. 2'293 qrs. 

117ten the interest is for any number of days onll/. 
RUI E. Multiply the interest of £1. for a day, at the giveu rate, lw 

the principal Bud the number of days, and the product will be Ii., 
Ullewer. 

The Interest of £1. fOT one day. 

M£2 pereent.=£·0000.54 7945:2- at £4= '0001 0958904 
2t '00006849315 4t='0001:23'28767 
3 = '00008219178 5 ='000136986ilO 
3t = '00009589041 57='00015068493, &(" 

(7) What is the interest of £2-10, for 120 days, at £4, per 
cent. per annum ?t 

(8) \\'hat is the interest of £364 .. 18. for 154 days, at £5. 
per cent. per annum? Ans. £7 .. 13 .. 11t. 

(9) What is the interest of £72S .. l5. for 74 days, at £,1. 
per cent. per annum? Ans. £5 .. 17 .. 8t. 

(10) What is the interest of £100. from the 1st of June, 
1826, to the 9th of :'IIarch following, at £5. per cent. per 
annum? Ans. £3 .. 16 .. 11 J. 

Case 2. 'When p, r, and tare giYEn, to find a. 

RULE. prt+p=a. 

(11) What will £'279 .. 12. R",o,nH to in 7 years, at £,l~ 
per cent. per annum It 

(12) What will £320 .. 17. amount to in 5 years, at £3t 
per cent. per annum? Ans. £376 .. 19 .. 11..Z'8 qrs . 

.. The table is formed thns :-
As 3G5 days: £'02 :: 1 day: £'00005479452, &C. 

t '00010958904 X 240 X 120 =£3'156161352 =£3 .. 3 .. 1;i. An •• 
* 279'6 X '045 X 7 +279'6 = £367'674 =£367 .. 13 .. 5 .. 3'04 'ITS. 
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(13) What will £92u .. 12. amount to in 5t years, at £4. 
per cent. per annum? Ans. £1130 .. 9 .. 0 .. 1·92 q7S. 

(14) What will £273 .. 18. amount t.o in 4 years, 175 days, 
at £3. per cent. per annum? Ans. £310 .. 14 .. 1..3'3512 qr~. 

Case 3. \Vpcn a, 7, and t are given, to find p. 
a 

RULE. rt+1=P 

(15) What principal, being put to interest, will amo~mt to 
£367 .. 13 .. 5 .. 3'04 qrs. in 7 years, at £4t. per cent. per annum?' 

(16) What principal will amount to £376 .. 19 .. 11..2'8 qrs. 
in 5 years, at £3t. per cent. per annum? Ans. £32Q .. 17. 

(17) What principal will :fmount to £1130 .. 9 .. 0 .. 1'92 qrs. 
in 5t years, at £4. per cent. per anmmi? Ans: £926 .. 12. 

(18) What principal will amount to £1l10 .. 14 .. 1..3·3512 
17S. in 4 years, 175 days, at £3. per cent. per annum? : 

Ans. £273 .. 18. 

Case 4. \Vhen (I, p, and t are given, tQ find 7. 

RULE. a- p = r. 
pt 

(19) At what rate per cent. per annum will £27!)"1~. 
amount to £367 .. 13 .. 5 .. 3'04 qrs. in 7 years?t 

(20) At what rate per cent. per annum will £320 .. 17. 
amount to £376 .. 19 .. 11..2'8 qrs. in 5 years? 

·Ans. £3t. per cent. 
(21) At what rate per cent. per annum will £926 .. 12. 

amount to £1l30 .. 9.:0 .. 1·92 qrs. in 5t years? 
Ans. £4. per cent. 

(22) At what rate per cent. per annum will £273 .. 18, 
amount to £310 .. 14 .. 1..3'3512 qrs. in 4 years, 175 days? 

A.ns. £3. per cqlt. 

Case 5. \Vhen a, p, and r are -given, to find t. 

RULE. n-'f!=t. 
pr 

I 

4.
" '045 X 7 + 1 = 1'315; then 367'674 -::- 1'315 = ~279'6 =£279 .. 12 

_ n,. 
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(23) In what time will £279 .. 1!:! amount to £367 .. 13 .. 5 .. 
3·04 qrs. at £4! per cent per annum 1" 

(24) In what time will £320 .. 17. amount to £376 .. 19 .. 11.. 
2'8 qrs. at £3t. per cent per annum 1 Ans.5 years. 

(25) In what time will £926 .. 12. amount to £1130 .. 9 .. 0 .. 
i ·92 qrs. at £4. per cent. per ~nnum 1 Ans. 5t ycar$. 

(26) In what time will £273 .. 18. amount to $310 .. 14 .. 1.. 
3'3512 qrs. at £3. per cent. per annlllu? 

Ans. ·1 years, 175 days. 
AXXUITIES. 

An annuity is a yearly income or rent. Perpetual Annuities 
are those wlIich are to continue for ever; Terminable Annui­
ties are to cease within a limited time; and Life Annuities are 
to continue during the term of life of one or more persons. ' 

The Amount of Annuities in Arrears. 
Let u denote the annuity, T, t, and a, as before. 

Case 1. Given, II, T, and t, to find a. 

RULE. (~+ 1) X lu= a. , 2 

(27) If a salary of £150. be forborne S years, at £5. per 
t:ent. per annum, what \viJl be the amount ?t 

(28) If £250. yearly pension be forborne 7 years, what 
will it amount to at £4. per cent. per aunum 1 Ans. £1960. 

(29) There is a house let upon lease for 5t yeaTS, at £60. 
per annum, 'what will be the accumulated rent, allowing in-
terest at £4~. per cellt. per annum? Ans. £363 .. 8 .. 3. 

(30) Suppose an annual pension of £28. remain unpaid for 
8 years, what would it amount to at £5. per cent.. per annum? 

Ans. £263 . .4. 
NOTE. \Vhen the annuity is payable halt.yearly. or quarterly, u will 

~euote a single payment, r, the interest of £1. for that interval of time, 
and t, the number of payments. 

(31) If a ~alary of £150., payable every half-year, remain 
unpaid for 5 years, what will it amount to in that time, allow­
ing interest at £:J. per cent. per annum? Ans. £834 .. 7 .. 6. 

~ 367'674-279'6=88'074, and 279'6 X '04~= 12'~3:!; then 88'074 
-;- 12'582 = 7 years, An •. 

t (4 X
2

'05 + 1) X 5 ~ 150=(2 X '0':;+ 1) X 5 X150= 1'1 X 5 X 

160 = £82;;. An •. 
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(32) If a salary of £150., payable en·rr quarter, were left 
unpaid for 5 years, what would it amount to in that time at 
£5. per cent. per annum? Ans. £839 .. 1..3. 

NOTE. It may be observed by comparing the results of the 27th, 
31st, ann 32nd exampl(:s, that half.yearly payments are m('Te advanta­
geous than yc:nrly, and quarterly more thun halr.ypady. 

Case 2. \Vhen a, r, and t, are given, to find u. 

RULE. 2 _a.,-, __ = u. 
(r.(t-l)+2)Xt 

(33) If a salary amounted to £8:35. in 5 years, at £5. per 
cent. per annum, what was the salary I' 

(34) If a house has been let upon lease for 5t years, and 
the amount in that time iti £363 .. 8 .. 3. at £4t. per cent. per 
annum, what is the YC3rly rent? Ans. £60. 

(35) If a pewi,)n' amo~1l1tec1 to £11160. in 7 years, at £4. 
per cent. per annum, ,,,hat was the pension? AilS. £250. 

(36) Suppose the amount of a pension was £:363 .. 4. in 8 
years, at J..:J. pel' cent. per annum, what was the pension? 

AilS. £:38. 
(37) If the amount of a salary, payable half.yearly, be 

£83·4..7 .. 6. in 5 years, at £5. pe,r cent. per annum; what is 
the salary per year?t Ans. £150. 

(38) If the amount of an annuit:., payable quarterly, was 
£839 .. ] .. 3. in 5 years, at £5. per cent. per annum; what was 
the annuity? Ans. £150. 

Case 3. \\'hon u, a, and t are given, to find r. 

RULE. 0..- "I) X 2 = r. 
(1-1)Xut 

(39) If a salary of £] 50. per annum amounts to £825. in 
5 ),,:ars, what is the rate per cent. ?t 

(40) If a house has been let upon lease for 5t years, at 
£60. per annum, at what rate per cent. would it amount to 
£363 .. 8 .. 3? Ans. £4t. per cent. 

.. 8':!5 X~= --.!G.50 = 1650 = £150. Ana. 
(-U.5X4+'2.j)X':; '22 X 5 11 

t See note, p. 133. 

~ (825-~) X 2 825-750 
4 X 150 X 5 '2 X 150 X 5 

75 =.!_ '= '05 
150 X 10 20 

t= r: therefore the rate is £5. per cent. 
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(41) If a pension of £250. per annum amounts to £1960. 
in 7 years, what is the rate pel' cent.? Alls. ,£4. per cent. 

(42) Suppose the amount of a yearly pension of £:28. be 
£263 .. 4. in 8 years, what is the ratr' per cent. per annum? 

Ans. £5. per cent. 
(43) If a salary of £150. per annum, payable half-yearly, 

amount to £834 .. 7 .. 6. in 5 years, what is the rate per cent. 1" 
Ans. £5. per cent. 

(44) If an annuity of £150. per annum, payable quarterly, 
amount to £839 .. 1..3. in 5 years, wllat is the rate per cent. 1 

Ans. £5. per cent. 

Case 4. ,"hen 11, a, and r are given, to find t. 

V8T~+(2-T)2-(2-T) 
u 

RULE. 2r = t. 

Or, put -- J =m; then V =---+m2 -m=l. 1 ("a) 
r u.r 

(15) In what time will a salary of £150. per annum 
amount to £::'·~5. at £5. per cent. ?t 

(46) If a house is let upon lease at £60. per annum till it 
amount to £363 .. 8 .. 3. at £4t. per cent. per annum, for what 
term of years was it 1~1 ? Ans. 5t years .. 

(47) If a pension of £250. per annum, having been for­
borne a certain time, alllount to .L 1960. at £4. per cent., how 
long has been the time of forbearance? Ans. 7 years. 

(48) In what time will a yearly pension of £:;8. amount to 
£263 . .4. at £5. per cent. per annum? AilS. 8 years. 

(49) If an annuity of £150. pel' annum, payable half­
yearly, amounted to £834 .. ,' .. 6. at ~5. per cent, what time 
was the payment forborne 1" Ans. 5 years. 

(50) If a yearly pension of £150., payable quarterly, 
amounts to £839 .. 1..3. at £5"per cent. per annum, what has 
been the time of forbearance? Ans. 5 years. 

If See Note, p. 133 

8')5 
t V 8 X '05 X --i,o+ (2- '05)2_ (2- '0.'») 

2 X '05 

';'40 X 5'5 + 3'80~;j - 1'05 
'1 

"'45 - 1'05 
- '1 ='5 7 '1 = 5 years. ,AIt,. 
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A TaMe by which the Interest of any sum from £1. to £30000. may be 
easily cumputeu fur any number or days, at any rate per cept. 

-No. I £. 8. d_ qT •. NoJ~~ No. I q~ •. 
-_.'-

30000 82 3 10 0'11 200 10 11 2'03 1 2-B3 
20000 5,1 15 10 2·]4 100 5 5 3'01 0'9 ~ :37 
10000 27 7 11 1':37 DO 4 11 0'71 (/'8 2'10 

9000 '-'-I 1:] 1 3':~1 

I 

SO 4 ] 2'41 0'7 1'84 
8000 21 1::: 4 1'10 70 3 10 0'11 0'6 1'58 
TOGO 19 :J 6 '."06 60 3 3 1'81 0'.) 1'3~ 

6000 16 8 9 0'8~ 50 2 8 3'.)1 0'4 1'0.) 
5000 1:3 13 11 2'f)O 

I 
40 2 2 1'21 0'3 0'79 

4000 10 19 '-' 0'.)5 30 1 7 2'90 O:! 0'53 
30(}0 8 4 4 ~'41 

I 
2u 1 1 0'60 0'1 0'26 

2000 5 9 7 0'27 10 a (i 2'30 0'09 0'24 
1000 " 14 9 2'1-1 !) 0 5 :"1i.7 .0'03 0'21 

900 2 9 3 :1']-:) 

I 

e 0 5 HI] 0'07 0'18 
800 '-' 3 10 0'1I '1 0 4 2'41 0'06 0'16 
700 1 18 4 1'10 fi I 0 3 3'78 0'0.> 0'13 
GOO 1 Ie! 10 2'08 ;, 0 3 1'1, 

I 

0'0] O'll 
500 1 7 .] 3'07 

I 
4 I 0 2 2';J:! 0'03 0'08 

400 1 1 11 0'0:; 3 
I 

0 1 3'89 0'02 0'05 
300 0 16 5 1'04 2 0 1 1'~6 0'01 ()-O3 

The above Table is thns constmcted; as 36,; days : £1. ;: 1 dny : 
,2'63 qrs., &C. HE'IlCe it appears tim! the several tabular sums are thoBO 
which answer tu the respective numbers of days, at the rate of £1. per 
year. 

In a similar Table in R,· ... ,·s C:!"inr,cdia. there are no fewer than 16 
'errors. In Dr. Hutton's Table,(Arithmetic, page 8·1, 12th edition,) 
there is on,' errol'. The above may be depended on as accllrate. 

RULE. Multiply the principal hy the rate, both in pounds, and the 
product by the number of daYs: di"iue the last J-!roduct by 100, collect 
from. the Table the sev!'ral slims answ?ring to th" several parts of the 
quotIent, all(l the aggregate amollnt wIll be the Interest required. 

Example 1. \Vhat is the interest of £370 .. 10. for 220 days, 
ht £4t. per Cf'nt. per annum? £. s. d. Q1's. 

370'5 Against 3000 stands 8 4 4 2'41 
4'5 600 1 1:2 10 2'08 

Itl.J'..!J ~O O:t 3 1'81 
14820 7 0 0 4 2'41 
1667'25 0·9. 0 0 0 2'37 

220 0'05 0 0 0 0'13 

3334500 
333450 

3667195'00 

3667'95 10 0 11 3'21 Ans. 
'fme to the last decimal. 
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Example 'C. 'LIking Ex. S, page 131, we hal'e 

364'9 
5 

1521'5 
151 

: '~9.),) 

27:.;675 

~5;7TO 

;C. 
A g 1 inst 2000 stands CJ 

8,)0 ........ <> 

9 ........ 0 
0·7 ...... 0 
0'03 .... 0 

2809', J "I 

s. d. 
9 7 
3 10 
0 5 
0 0 
0 0 

13 11 

137 

qr.,. 
0':27 
0'11 
3'67 
l'S! 
0'08 

1'97 Ans. 

Example 3. 'Vhat is tllc interest of £17 .. 10. for 117 d:lYs 
at £4:. per cent. per annum 1 

17'5 
4'75 £. 
875 Against 90 stands 0 

1:''25 
700 

83'125 
117 

581875 
914375 
97i2:J·6:.!5 

7 ........ 0 
0'2 ..... 0 
0'05 ... 0 

97'25 0 

s. d. qrs. 
4 11 0'71 
0 4 2'41 
0 0 0'53 
0 0 0'13 
5 3 3'78 Ans 

To find the amount of a yearly inc~mc or salary, <j·e., for a 
number of days. 

Multiply the number of pounds per year by- the number of 
days; collect the Tabular sums answering to the product, as 
before, and their aggregate will be the ani'n·(cr. 

Example. 'What will a person receive for 45 days, at the 
rate of £105. per annum? 

105 .£:. s. d. qrs. 
45 Against 4000 stands 10 19 2 0'55 

.5:5 700 1 18 4 1'10 
420 20 0 1 1 0'60 

4:':.1.5 
5 0 0 3 1'15 

47:~:) 12 18 10 3'40 Ans. 

NOTE. Any of the precE'ding examples of inferettJor days, in page 
131, or examples ~o and 21, page GS, may be worked by this method. 
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A Table showing the number of days from any day in the month ,to th. 
same day ill any other month through the year 

To ~ Qj ..". >:>...". := := _ Qj <) 0 Qj i\.o'l~": ~gl~ti.0Ii:L..;;': ci 
~ ~I~ < ~ ~ ~ < w 0 Z ~ 

I--J-a-
n
-. -1-36-5\-3-111-59 -9-0 -12-0 -15-1 -18-1 -21-21-24-3 -27-3 -30-41;; 

Feb. 334,365,28 59 8912015018111212242'1273303 
Mar. 3061337 '365 31 61 92122153184214245275 
Apr. 275'306:334365 30 61 91 122

1
153 183j214\244 

May 24512761304335365 31 61 92123153184214 
June 21412451273 304 334 365 30 611 9211221531183 
July 1842151243274\304335

1

365 31\ 62\ 92] 23153 
Aug. 153184212243273304334365,31 61 92122 
Sept. 122153!181212242\2731303\334365, 30 6191 
Oct. 92]231151182121:"212432733043351365316] 
Nov. 61 9211120111511811212\2421273,3043341365 30 
Dec. 3162 90121151182212\243274304335,365 

DISCOUNT. 

LET s represent the sum to be discounted, r the ratio, t dle 
time, (in years,) and p the present wortll. 

Case 1. GiYen s, r, and t, to find p. 
6 

RULE. rt+ 1 =p. 

0) What js the present worth of £357 .. 10. to he pa~d 9 
months hence, at £5. per cent. per annum 1· 

(2) What is the present worth of £275 .. 10. due 7 months 
hence, at £5. per cent per annum? Ans. £267 .. 13 .. 10·152d. 

(3) What is the present worth of £875 .. 5 .. 6. due 5 months 
hence, at £4t. per cent. per annum? 

Ans. £859 .. 3 .. 3 .. 3'01824 qrs. 
,( 4) How much rei.dy money can I receive for a note of 

,~75. ,d~e 15 mO,nths hence, at £5. per cent. per annum? 
Ans. £70 .. 11..9·1764d. 

" 357'5 -;.. '05 X '75 + 1 = 344'5783 "'" £344 .. 11 .. 6 .. 3'168 qr •. AnI. 
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Case 2. When p, r, and t are given, to find s. 

'RULE prt + p = s. 

139 

(5) If the present worth of a sum of money due 9 months 
nence, allowing £5. per cent. per annum, be £344 .. 11..6. 
3'168 qrs., what was the sum due?· 

(6) A person owing a certain sum, payable 7 months hence 
agrees with the creditor to pay him down £267 .. 13 .. 10·152d., 
a110wing £5. per cent. per annum for present payment: what 
is the debt? Ans. £275 .. 10. 

(7) A person receives £859 .. 3 .. 3 .. 3'0182,1 qrs. for a sum 
of money due 5 months hence, allowing the debtor £4t. pel' 
,cent. per annum for ,present payment: what was the sum due? 

, Ans. ;£:e75 .. 5 .. 6. 
(8) A person paid £70 .. 1 1..9' 1764cl. for a debt due 15 

months hence, being allowed £5. per cent. per annum for the 
discount. How much was the debt? Ans. £75. 

Case 3. 'When s, p, and t are given, to find r. 
8-p 

RULE. '~=;;=t'. 

(9) At what rate per cent. per annum will £357 .. 10., pay­
able 9 months hence, produce £344 .. 11..6:.3'168 qrs. for 
present payment ?t 

(10) At what rate per cent. per annum will £275 .. 10., 
payable 7 months hence, be worth £267 .. 13 .. 10·152d. for 
present pa.yment ? A,ns. £5. per ce'Q-t. 
, (11) At what rate per cent. per annum will £875 .. 5 .. 6 .• 
payable 5 months hence, produce the present payment of 
£859 .. 3 .. 3 .. 3'01824 qrs. ? Ans. £4t. per cent. 

(12) At what rate per cent. per annum will £75., pay­
able 15 months hence, produce the present payment of 
£70 .. 11..9'1764d. Ans. £5. per cent. 

Case 4. 'When s, p, and r are given, to find t. 

RULE. s-p =t. 
P'!' 

* 344'5783 X '05 X '75 + 344'5783 = £3.';7 .. 10. All'" 

l' 357'5 - 344~S78!'l 
'OJ or £5: per cent. Ans. 

344'5783 X '75 
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(13) The present worth of .C337 .. 10., due at ai.el·tain time 
to come is £34-1..11..6 .. 3'168 qrs. at .£5. per cent. per annum: 
in wha~ time should the sum have been paid-without any 
discount 1· 

(14) Tl~8 rrpsent worth of .;£275 .. 10., ilue at a certain time 
to come, is .!.::2!17 .. 13 .. 10·152d. at £5. per cent. per annum: 
in what time should the SUI,l have been paid without dis-
count 1 Alls. 7 months. 

(1',) A person receives £S59 .. 3 .. 3 .. 3·018~4 ~r .... for £875 .. 
5 .. 6., due at a certain time to come, allowing .;'''':-4~ .. per cent. 
per annum discount: in \,'klt time should the deL,t have been 
discharged witLout any disc01'::1: ? Ans. 5 )7wntlis. 

(16) I have received £;'0 .. ll..g·1761d. for a d.cLt of £75., 
allowing the person £3. per cent. per aJ;:.um for prompt 
payment: wl,e-a ,,'cuLl the debt huxc been payahlL: wilhJllt 
discount? Ans. 15 mOllths. 

To find the equaled lime for tlli' V'!/7iI(lll of a sum of money due 
at set'eral times. 

RULE. Find the present WOI:tJl of ('aeh pa:;mcnt 
r01" its respective thne lJ} l'rl~e 1, D;~c,)ullt, p(:Ige 
133, thus:-

Add all the pr('sent worths to.';ether, call their 
sum p', anti the snm cf all the payments .'; then 
'by Case ·1, Discount, p. 13D.t 

.. 3~7·.)-34-t·~,7~3 ='75=9 man'hs. 
3.J.l·.j; 8:1 X '05 An •. 

• 
rt+ 1 =p. 

S'_p' the 
~=e, 

quated time • 

i- The above i., Kersey'., TI.1J1p. It produces" result somethin oo less 
1h:,'.' the precisc {mfh, 1'1'1 "'~fficie.ntly nccurate for any pnrpo;;e cJ real 
utIlIty. The only Rule t~at 1< sl~,ctly tnt,. for the eq'JOtirJn ~ftwo J'''!I­
men!s at p, ,,,],1,. Int,.res! IS tit", g",,-en by ftfalcolm, which is founded Oll 

the p,il.ciple. that the interest tlr the !1]()!l2V ,eil"held after it become .• 
alt" ouc:ht to be equal to th,' rliscn1lnt of that wJ,ich is raid {'efore it i8 
due. But lIlalcolm's Hule, th011.;-h it J,,,, beeu siml'lifieti in expres;ion 
by Bonnycastle ~nrl o.th'~·":5, and IS capable of further simplification than 
1 have yr:! .sTep III pmlt, H at b",t vcry operose, and may be regarded, 
NOS 1111'. lie,,,, J11stly observes, as a lncless n,,·iosity.-EDITOR. . 
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(1) D owes E £200., whereof ..c 10. is to loe pic1 at three 
months, £60. at 6 months, and £100. at !) lll!Jlllhs: at II llat 
time may the ,\ 11ule debt be paia tugether, discount being 
allowed at £5. per cent. 1":'1" aUllum 7" 

(2) D owes E £800., whereof £"200. is to be p"iu in 3 
months, J.":~O\J. at ·1 months, ana .fe· 100. at G months; but 
they agree to have the ":huk paia at once, allowing discount 
at the rate of £j. per ce:1t. per annum. The equated time is 
rl(;::irrcl. Alls. -l months, 22 days. 

(:0) E owes F £l·;!~:)., ,\"hich is to Le paid as follows: 
£200. down, £,)00. at the end of !L'n months, ana the rest at 
the e;la of 20·months; but they agree to !Jave only one pay­
ment of the whole, discollllting at .£3. per cent. per annum . 

. The equated time is rC'luired. Ans. 1 year, 11 days. 

cn:lTPOUlm I~~TERE ':t 
THE sti.me symbols are adopted in this :1:3 in Simple Interest, 

and denote the same things; e;;:cep that the ratio (r,) which 
ill Simple Interest denotes the intcrest of £1., si~nilips in this 
Hille the GmUllnt of £1. for a YCJr. It may be tims found by 
Proportiun. 

As £iOO : £105': : £1 : £1'0.\ the ratio at £5'per cent. 
per annum. '1 he ratios are, therefore, 

at 3 per cent. 
3t " 
4 

l'-'J'j I~t 4* per cent. 
l·Oe::.i 5- " 
101 i 5~ 

1015 
1'05 
1'055, &c. 

• ~=39'~061; _~O_=58'5365; -!-~=96'31155; 
1'0125 l'U~~ 1·U·:7.) 

then 200-39'5U~1 +~3'5365+9v'~B55= 5-.',710; 

and ~!~--= '5731;")=6 months, 26 itaya. Ans. 
194'4281 X ·U·) 

t The law of Enulancl does not allow t~l" 1 •• lCkr to )",oceivc Compound 
In(utsl j;),. his mci'ney when the ,.eceip~ (·r the Int"':',::;t has been for­

.bome. But ~ the Qranling m: J:!11l:chasmg of AnnU1~es, Leases, &c., 
ei l b."i' immecbnte or In reVerE-lOll, It 18 cllstomn;'y, and mdeed necessa:y, 
til r0mnntf' them on the nl';'.(~:-,'.-s of C()))I"(["i!l',J [lI!t-rc::. l , for otherwl~6 
the C.J'~llL.t;·)ll would ill\:vl.e most egregiou:; injustice and O~):."l"dity. 
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A Table of the Amount oj £1.jo,- years, 

1"-8_ 3 per C""I.;·l1pe.r Ce11t. 4 per Ce11t_ 4~pCl' Cenl. 5 per Cent. 
-1- 1'0300000 1-0350000 1'0400000 1'04,50000 1'0500000 

2 1'0609000 1'07122;:;0 1-0816000 1'0920250 1-1025000 
3 1'0927270 1'1087179 l'U4~1jJO 1'1411661 1'1576250 
4 1'12;;5083 1'1475230 1-169S,j3G 1-192SlG6 1-2155062 
5 ,l'lY)'!7H 1'1876863 1·2l!;(i·-,~9 1-2461819 1'2762316 

-6-' 1-1'940;'23 L!29:!.).;:l 1'%:;:3190 1-3022601 1'3400956 
7 1-2298739 1-27::!27n:] 1'3159:313 1-3608618 1',1071004 
8 l'26G7701 1'3168000 1';368·:;690 1'4221006' l'li7,1,,~4 
9 1'3047732 l'3f;2fJ'17,1 l'4:.!:n Jl~ l'48G09':;1 1'5,513282 

10 1-34:391G4 l'410,)!J83 l'4~O~H3 1'5529694 1'6288946 
""i'l' 1'33123.,0 l'·I.'~I:If;:17 1-;:'394,)41 l'u228530 1-7103394' 

12 1'12:;7(;11') 1·::.110687 1-6010322 1'60,')8814 1'7958563 
13 1'468:,:]:37 1';,(;305(; 1 l'(;(;,;07:1.'! 1'77;21%1 1-8856491 
1,1 1':'12:':;:<7 11'G181j91.' 1-731(;7G4\ Ht5.lfl449 1'9799316 
15 1-5579674 '. l'm ,,;J4:~3 \ l'30094:J5 1'93,,2324 2'0i89282 

16 1.60,17064 V,:,:J:ISI:O- 1-8729312 : 2'022:3702 2'1828746 
17 l'(i:;:!3·j7n l'794Ii7')r; l'f)47!)005· -"!'11:337G8 2'2920183 
18 1'702~331 U;~'7 4:;'I'! I '!'02,'i81G5 12'2084788 2'4066192 . 
19 1'75350liO 1'9225013 2'10liUl'l2 2'3078603' 2';,::'(;:1:)02 
~O l'80(j111~; l'!'0!J73!)!) 2'1911231' 02'411.7·140 2'{j,,:1~'177 

21 l'86t09i1i10'U:';;~Tt;;12. '2737681 1~··,"n2m2'7B5!)(j26 
22 1'91GI034 21:)1.)116 2'3699188 2'6:l:H;.)~!O 2'92,:;2607 
23 1'9,'3,)86·) 12'20(,1145 ,Q'41,H 1:j·) 2'7;)216(;3 3-071:)237 
24 2'():327941 /' 2'2:):l:J~3,j ! :!·,)(;:nil.12 2'87G0138 3'22::'U!J99 
25 2'09:37779 2'31;:l~.j."~ :=-.(~:.:-~:~; :3'0054:3,1::; 3'38G3549 
26 21;;G5!JI:) I· :!·,11::':).,:;r; 1 ;2'772·IIj!JS 1 :)'HOb7no 3'5556727 
27 2'2:2 E'3!JO "',j'J 1.j1;7 1 12'88:]:31/36 1 :)'28200'16 3'7334563 
28 2 '2~7!1277 1.2-6201720 ; 2',J'J';71)'];3 13'42970.00 3. '9201291 
29 2'3'-'(,.'lj.);' .2'7113730 ·;}-lj~I .. 'l·J 3'58,10365 4'1161356 

. 30 2'4272,,2,); 2'80i;7!J:J7 ':)'2 rn:J7" ,3'7453181 I ,1-:121!l·j24 

3l12'500080a '1-~·!IIJ.'Oll-~,T:1i:llT'TI :~'!)1:J~;'7TI' 4-5380395 
32 ,2'5750327 3'VU(,7,'71; i :1·::'OP.I),i37 1'!'O:::)!Ji;JO 4'7649414 
3312'(;52:11352 13·J 119423 ,1'1; 1:jlJ~11 . ·j·27·liJ·W2 5'0031885 
34 2'73190,3 ,3'2~O%O:1 : :],:)1:311>:1 ,·J·4,,(,:;r;};, ';"~,'j:3:3179 

~ 2'813~(;':!41 :J.:n:J,'j~13'9j(j0390 4-66734;8 15'5160153 
36 2'893'~i8:1 3-4:)0~G()1 4'IO'n:J~.5 4'8773785 ;;'7918161 
37 2'HS;;~~GG :J'571025·! 4'21:20;;!J3 5-09G860.5 r;'08140G9 
3':: 3'074783,1 3'6960113

1

1 4'4333134 5'3262192 (j'3854773 
39 3-1670269 3-8253717 4'61(Y,J660 5'5653991 6'704751i 
40 3'2620378 3-9592,597 4'3010206 5'11163645 7:03998117 

These tabular num.bers are the successi,e power. of r' thus 1-052= 
1'1025, &c_~ , , 

~ '!he am~mnt of .£~, in t years is the lasl term of an increasing geo­
metrlcal Renes, of whICh the fir,t term = the ratio. and the number of 
tenns = t, b('canse the fir"t !leal'" a,1I01l1lt is idenlical with th. ratio' 
and as 1.' r : : r : ," = the ~1ll0Ullt in 2 },eHI'". as 1 : r : : r2 : : ,.a = th~ 
a~oullt In 3 yt';l~·~. I.~C~. The ~Uf u:<.;:,iv(' HIIiOllJltS T 1.2 13 &c aro 

t!,,,Jcntly jll g(·I'Ulc-·t1;L~1 IJ!O~Te~~iul1, and thl'! :nIlca;ut 'in t lP~'s is 
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Case 1. When p, r, and t are given, to find a. 
RULl!. p.·=a. Or, log. rXt+log. p~log. a. 
Or by the Table. illllltiply the tabular amount of £1. by the princi­

pal, and the product will be the amount required. 

(1) What will £:2:25. amount to in 3 years, at £3. per cent. 
per annum 1" 

(2) ~What will £200. amount to in 4 years, at £5. per cent. 
per annum? Ans. £:243 .. 2 .. 0 .. 1'2 qrs 

(3) 'Vhat will £450. amount to in 5 years, at £.1. per cent. 
per annum? Ans. £547 .. 9 .. 10 .. 2'0538368 qrs. 

(4) \Yhat will £500. amount to in 4 years, at £.tj-. per 
cent. per auuum ? AilS. £596 .. 5 .. 2·Z32075d; 

Case 2. \Yhen a, r, and t are given, to find p. 

RULE. Or, log. a-log. rXI=log.p. 

(5) \Vhat principal, being put to interes~, will amount to 
£:26U .. 9 .. 3~. in 3 years, at £5. per cent. per annum ?t 

(6) What principal, being put to interest, will amount to 
£2·1:3 .. 2 .. 0 .. 1'2 qrs. in ·1 years, at £5. per· ceut. per annum? 

Ans. £'.200: 
(7) What principal will amouut to .£317 .. 9 .. 10 .. 2'0538368 

qrs. in 5 years, at £1. per cent. per annum? AilS. £450. 

~ r', becnnse the indr.r alw,\Y~ con'esponds \vith the time. By refer­
ring to Theorem VII, (T/IJ/l/L'tn"!'rt! P"'''.['''I·('.\·~i(jll, it'\vill also be seeu that 
such last term = r X rt-I= rt, when 0= r. 

The immeJl'-c incrC:JRC of lllOney :]f'c11luIJlating at Compound Interest 
fur a long period is sulli('i{'llt to astonish the htUll<Ul- mind, antI to stag· 
gcr the lTt,tlillility of persons \vho fife nllt in iOnIe degree conversant 
,yith 1 hI:' propL'l'tic3 of GeOllletrical Pl·U.: ... 'TC.",~i()l1. The mnount of a far­
tlli/J~. placed out at COlupounu Interc!'t at the C01DIUen,enleut of the 
l'IJri~ti"ll era, and continued tu the conclu!:Iion of the eighteenth ceutn ... 
ry, ",,"ld he 14lO:;~ '1uintilliolls of pound.. But of the magnitude of 
t!Jis stun, spoken of in the abstract, no just conception C~Ul be lunned. 
When, however, by II [llrther calcillation, we have ascertained that to 
coin such a qlwntity of money (were it possible) in sovereigns of the 
present weight and fineness, would require 60,303170 solid globes of 
golll, each as large as the earth, we are enabled to "ntertain a lllOre ade­
quate idea of the Bunl whose v<k'tne::-~, withuut having reconrse to this 
nl:lscititious asSistUlICl', placed it almost b<'yonJ the reach of our limited 
understandings. 

The amount at Simple Idcrc81.liJr the same period, would be only 
Is. lO!d.-EDITOR . 

• 1'053 X 225= 1'.';7625 X225=260·4656%=£260 .. !) •. 9~. An,. 

t 260·465~'E2=.260·46-5625 = .£~'!:;. Alis. 
l"I.)~" 1'157t3~:; 
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(8) What principal will amount to £596 .. 5 .. 2·2:;:2D7.j./. in 
4 years, at £·1~ .. per cent. per annum? Ans. £500. 

Case 3. '''hen p, a, and t are given, to find /'. 

RoLE. 
a p=r', the root of which, being extractod, will give r· 

Or, log. a -log. p..,.. t = log. r. 

(9) At what rate per cC'nt per annum will £225. amount 
to £260 .. 9 .. 3:?-. in 3 years 1-

(10) At what r;;.tc pc!r cent. per annum will £:280. amount 
to £243 .. :~ .. 0 .. 1·:::l qrs. in 4 years? Ans. £Er. per cent. 

(1) At what rate per Cl'lll. per annum will £450. amount 
to £~17 .. 9 .. 10 .. :·0.)3f:3G8 (rs. in 5 year':>? AilS. £4. per cent. 

(12) .\1 what rate jlH c.",!. per 111 ... nm will £500. amount 
to £096'2593003125 in 4 year., ? Ans. £4?,.-pcr cent. 

Case 4. 'Vhen p, a, and r are given, to find t. 

RT:I.L. ~=1\ 
p 

which bei"g continually divid"rl by r till nothing 
remrulJ.s, the nllmber lj tli,e divisions \vill be equal 
to t. 

Or, log. a-log. p..;.-log. r=l.r 

(13) In '.dJul time will £;225. amount to £260 .. 9 .. 3i. at 
£3. per cent. per annum ?t 

(14) In what time will £200. amount to £'213 .. 2·0'25s. a 
£5. per cent. per anllum? Ans. 4 years. 

(15) In what time will £.!50. amount to £517 .. 9 .. 10 
2'0538368 qrs. at £4. pex cent. per a nlllli,j? Ans. 5 years. 

(16) In wh:lt time will £500, amount to ..c596·2593003125 
at £·1t. per cent. per annum? Ans. 4 years. 

THE AMOUNT OFAX~;VITJ;:.' IX ARREARS. 

NOTE. u replcsents the annuity, pension, or yearly rent; a, r, and e 
as before. 

~ 260'465625 
225 

l'1~7G25, and 311 I·1.57(,~5=I·O.:;, or £5. per cent. An •• 

t In aU cases of this nature t cllnn:.t be found without Logarithms, 
mJC88 it be a whole number. 

t 2fJ)'465r,~5 1'1576~" 1·1,;'r,~'_"lO<)5.1·1025_ _.1'05_ 
2,,5 -, 11) -). -, 10:;--10", J OJ-If 

the number .. f .1h·ic,ions being ,h,e, which gi·.·cc; ~he time s(lU~llt = 3 
Yf'arB. Ans. 
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A Table ll/ :,'<t1 amount (Ii £1. annuity fer :'/~ 1.1"S. 

-!"rs.,:] r::,r (~'frtt_';.~pcrCei.$. -! P~"·~\i:t.I,1.~_pl.'1' Ce,,!!.i5 per ~lC!l/l 
-1- l'oO')0~'~':;';'J~~i -1-:UUlj~)0(tl' - i~6-\lOllUUl), -l-'CJUu,),-)" 1'-

2 2 030000. 2'0350) ,; 2'000000 ~'0450001) i 2'050aOOO j' 

3 I 3:~~~9~0: 3}O":=~.)1J ~'1'~ 1011:"1, 3:~~~)2:)1) 3:l:j2::;~~0 
4 4 ~VO,,_. c' ',._H ).j .. 1, ,_464')'_ll, 4 _I U 1911, :.LOl_JO 
5 ! 5'30~nS) 5·362IC.~O~ ;'·.JlG3:o,;: 5' i7(1;(;-'~, 5·)_~.j6312 

--;--.,-_;;-,-r-.I-~~!-.. -, -;-;;I::--=--:-~"'; "----:--1--- - --::-: ~:-.,-,~; I 6
1 

o ":I.b'J",n')"i 6.)5U1.) __ , li,LI __ I'}')' ti/_v,.J". lJuJl,d_ .... 

1 7 1 7·6C~46'2cj 7·77~·1O;:,: 7·898~04·,1 8'01:1[';]71 S'14!:)w;1 
8 i S'S9233611 9·0.;If,:~r.R' !).~! j:!'~I;:J: 9':33001:3, I' !1·:jl'llO:~,'J j 
9 110'1591,)[;", lO'3G849.;e",10'.j~:'700·"11O·8021141 ll'o-',;.-,(,;,:~ I 

10 ! ~l' ~t;237:·Lj. 11'731:]!-'~j'2' 1~'OOGI071 12-28,8'209:2: 1~'577~():-:; 1j. 
II IlC::S0771,;,o;i 1;)'14-1 '>9~0!""l:J.".j8GJ:=;t;,-1:J8.11178(j, '-l~o;;;-::;O I 

12 : 14'r:">:~~" H·CUlJGl7113·1]~;:lry.,", J;;'1GlO'Jj,; 11:;'0171:2;,l' 
13 '15'C!77~U::; IG'113030l J(;'G~n:1.'77f 17'I'Ja91:j" 17"7l~:I:JC)71 

. 14 i 17'03G3213i 17'676cJI)r,.i~ lG'~~ lOll:! W'93210911 1.1·;")~S:J 1 0' 
15 113·.5~r_:~1,l()' 1~)·~:).1(iUI0120·02:),j876 20-; 8,10j,10 i ':J ~ ·,~l:·:,'jliJ·l 

lei 20' L5G~;"'~-i-;.: 20·0710:2Y8.-~T~-113(i:~~-;2-:-i; t!J":; ll;-·i ~~l·ij~")i 'l~j 16 
17 I ~l·]til')378i :!2·70501.Jf), ~:3'G;;j'5F~'J, 2-1 1·117U,,,; i :2~<)·t()3,i6:~ 
18 ~;J··H44351''21··19!)501·f ·;.J·C:'ilf·~iJi ~!;·:35.'j00:_;l: '~8·1:>g)'":·1.j 
19 ~')·111]86J.) ~1=j':]:)7 J8i)('j 27 (;~ 11:~!r;: 2~·OG·s.:,(j·;·~ i 3,)·.j;JUO:Y;Zc 
20. 26'87037401

1 

~~'27968191 ';'1';7.:"; -, :JL17H'!;?:i, 33'01;·;0.;.",) 

21 2S·G76·1G57 30'2694703! 3 i '909'2016 -\1'7~31:3;;j 1'""'l:'~7Gj:) 1:; 
22' 30'5367303 32':)~P'9(1~1 34'~ 179~:}7 36'~O'1::77;, 18;)'1·;21 I~ 
23 32'4.',:28337 3·1-46U4):,:1 '36'G::'S88,5 1:10370'1071 ·11·410J740 
;~ 34'42~~70~1 ~~·?ti~~~~j 39'08:GO.I~:~·~G9~)n~ i 1~;,:0Ir;~ 
M> 3G'L~:"'J'I~1 ,)~'J h,·,·)hG 41'6-1.)003_,' .,,"J( .. '_ lJ i .j, '7'.:,0:):;·, I 

2i3 38'5;;,0·122 ·~i1';.ll31019144'3l!74.13 -.j,·~,T;-ti~jll; 5rli':il',:~-;-1 
27 "'0·;OJ633.5 43'7590G05 47'0·1.)"21 ;::;1 50'71 10'::331· SNG9lQ,,11 
::8 4'::'no)~~:;, 46':9vc271; 49. '9075,.''::'1,: ,5'3'OD333c(1 I :~S'!o25, 8'! 1/ 
29 4;)'21385'J~' 'L·01.17~96! 5~':H){;'2,'3(J:" :);-'4':;);'J1'?9: (j?-:J~'.~;-115 
30 47 -7-11-"151"0-"7"""0'" 0,' ~ICO"'I" 6' I' "/71 ~~ ~'-~r~,~~:':~! __ ~;_'_) _. ~ v~~1 _"_" _,~J ~ ___ _ 
31 50·O~2673215,j·.l2&·lil3, ,"rr·J~,)833')li 64'7:~~:JB751 70'7;i071>:J~ I 
3~ 5~·502753·5' 57"13-150::;3, (':2·7')1·1 '0",1 5~·6GG24·i!1, 7.'j'2938:~:IO 
33 55·077U·~I~' 60'34121')4: 66·~~-J.'}j~721 'r:'7jr'S-?S9 I 8u'O,~'~::'70/1' 
34 57'7301764163'4531.)2/1 G9'8,;?,9 H1:, 77'O;»~:)f1 : 8·)·O:,,; cl5sa I 
3,) 60'4620817 66'67 401~0 78·f.5~~2·1(;· 81'1Q ,6 176 90'3'!030GS 

36 63·275J4·P, ~/O·007r~03:i77,.):j~3~--: (;l)'L~':5G:i-l: D5'3Ji(;~~1 
31 66'174~~'l4: 73·4.578695j 31'702240 t al·on; ll9 '101'6201382' 
38 69'1591490: 7N)~38:;.:3i 85'97033,5a: 9G'133~O!4 ,10770,))~:)1 
.39 72'231~:>'d S0'724.10t;~I' r,0··!Dn1~3.l01·4~!1::;j6 ,114·O~.)u~:.: j J 
40 75'4012~93: 3,'5)02779 9J'G~)Jl;j,llJ7'O~J32~71120'7()()773~ 

NOTE, The r,~eceding Table 13 formed thus: the first :;0",'-'0 amnll·. 
io ~-;L. and 1 X

6

1-0:'J + 1 =2-0,5, t:-lf' a.-· .. r·1\(I·:'2n~-'~l amountj 2':).:-, X : ' 
+ 1 = 3-1 )-::~. t~! ..... , f:F.:-rl year'G U:::lOUQt, &~. 

G 
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Case 1. When II, t, and r al'e given, to find' a; , 

1"'-1 
RULE. r~l Xu=a. 

Or, by tlte Table. Multiply the tabular amannt of .£1. annuity by' 
the given annuity, and the product will be the amount required. 

(17) What will an annuity of £50. per annum amount to' 
in 4' years', at £5. per cent. per annum 7-

(18) What will a pension of £45. per annum, payable 
yearly, amount to in 5 years, at £5. per cent. per annum? 

Ans. £248 .. 13s .. 3·27 qrs. 
(19) If an annual salary of £40. be forborne 6 years, at 

£4. per cent. per annum, what is the amount? . 
Ans. £265 .. 6 .. 4 .. 2'25775616 qrs. 

(20) If an annuity of £75., payable yearly, be omitted to 
be paid- for 10 years, what is the amount at £5. per cent. per 
annum? Ans. £943 .. 6 .. 10'0606(1.+ 

Case 2. \Vhen a, r, and t are given, to find u. 

1"-1 
RULli. ..'- 1 .X a = u. 

(21) What annuity, being forborne 4 'ye:mr, will amount to 
£215 .. 10 .. 1t. at £5. per cent. per annum?t 

(22) What pension, forborne 5 years, will amount to £248;. ' 
13s .. 3·27 qrs. at £5. per cent. per annum? Ans. £45. 

(23) What salary, being omitted to be paid 6 years; will 
amount to £265 .. 6 .. 4 .. 2'25775616 qrs. at £4. per cent. per 
annum? Ans. £4D. 

(24) If the payment of an annuity, being forborne 10 years,' 
amount to £943 .. 6 .. 10·0656d. at £5. per cent. per annum, 
what is the annuity? An •. £7~ 

Case 3. When II, a; and r are given, to find t. 

1'054''';'''1 
it _~ X 50= (1'21550625-1) X 1000 = 215'S0625 =.1l215u 

10 .. 1~. Ans. 

Or, by tke Table, thus: 4'310125 X 50 = .£21S·5062S, WI belGre. 

t '05 ~~5'50625 _ '05 X 215'50625 . _ 
l'O~, _ F - - --';)15.)01;25- =: 'O~ X 1000 = £:>0. An •• 
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which being continually divided by r till 
nothing rcmaiuR, the 1l,umber of division. 
will be equal to t. 

(25) In what time will £50. per annum amount to £215 .• 
10 .. 1 t. at £5. per cent. per annum, for non-payment.?" ,. _. 

(26) In what time will £45. per annum amount to .£248 .. 
13s .. 3·:27 qrs. allowing £5. per cent. per annum for forbear-
ance of payment? Ans. 5 years. 

(27) In what time will £40. per annum amount to £265 .. 
6 .. 4 .. 2'25775616 qrs. at £t. per cent. per annum? 

Ans. 6 years. 
(28) In. what tiille will £75. per annum amount to £943 .. 

6 .. 10·0656d. allowing £5. per cent. per annum for forbearance 
of payment? Ans. 10 years. 

NOTE. The exa.'llple. relatin:: to the P"esent JVorth of Annuitif& ae 
Simple Interest are now expunged from thiB worl', becanse, being en­
tirely useless, except as a me'''e arithmetical e:r:ercise, it is presumed that 
the judicioW! teacher will prefer the substitution of other matter of more 
real utilit!! which is introduced to supply their plnc.e. The Tlteorem3 
are, however, ~etained in a note, page 143, in order that the ingenious 
Btudent, who may wish to calculate any example hath ways. may have 
an opportunity of indulging his curiosity, and of comparing the trne and 
the false results. That the principle of cOll!puting their valu" by 8i,.,.. 
:fJ1~ Intere.,t iB err01leous and absurd, will be manifested by th", follow-
iug observations ;- ~_ 

The present worth of an annuity of £150., to continue only 40 years, 
calculated at £5. per cent. pe .. annum, Simple Interest, (by Theorem 1, 
Note, pa~e 148,) would be £3a50. But this sum, put out at tke same 
ra/e, will produce £197 .. 10. annual interest (or £47 .. 10. a year moro 
than the proposed annuity) for ever. If computed on the trlle principle, 
(by the Theorem, Case 1, page 149,) the present value is £2573 .. 17 . ..3. 

The present value of an!! perpetual an""it!! (great or small) computed 
atSimple Inter .. t, is an unlimited or infinite sum; but by using Com­
pound. Interest, we shap obtain a ratio,!,al result. For instance, an "'!­
nuity of £150., to contlUue for ever, WIll, (by CUge 1, Perpetual ~nn~­
ties, p'nge 152,) at £5. per. cent., be worth £3000 .. purchase; wbi~h, 1t 
is eVIdent, is the sum tbat will yield £150. annual mterest.-EDlTOR . 

• 0'5 X 215'50625 + 1 ='001 X 215'50625 + 1 = 1'21550625; which 
50 .. • ill '-- .' being continually dividc9- by 1'05, the number of diVISWDS W U<1 .. 

tbe yeararequired. An,,_ 
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THE PRESENT 'YORTH OF ANNUITIES_· 

A Table of tke present ,,'ort7< of .:£1. annuity for years_ 

Yrs, 3 pel' Cent_ 1!;ZJcr Ceut, 1 per Cent.lj \]1e,- C"IIt,[5 per Crnt_ 
-1- O'!J70373B 0'%(;]836 0'%1.,:13;, O'056~:J7B 0'9523810' 

2 1'913,1697 I-S9!J69,!:} l'SS(i0947 1'[1726677 1-859H05 
3 2'8286114 2-8016370 2'77,')0910 2-7489643 2'7'~3~481 
4 :3'7170934 3'(l73079::! 3-629B!):;::! 3'537.52,56 3-5459,306 
5 4'5797072 4'5150524 4'4,5lf.:'223 4-3399766,4<1294768 

-6- 5'./17101.5 5';j~8·;.~:lO 5'24'H363 5'1,578723 -5-0756922 
7 G'230::330 0'1145 HO 6'002034(i 5'3927003 5'786373:J 
8 7'019692::: 6-Sn'J5:J6 6'7'l'!iH3 6'5rJ,i83,,9 6-4G32129 
9 7'7861039 7'6Q7tio~6 7-.n,13'115 7'268790:37-1078218 

10 8'53020::!8 S'31660H S'1108J,,6 7'9127180 7'72173,')1 
Tl 9'2,526241 g'ooli:; li -8~6047G:; 8<;289167 8'3064144 

12 9'9.'HOOIO !)-6(j33314 9'33,073:; 9'1135306 8'8632518 
·13 10'G34!)5,3 10-302i38j 9'9356471; 9'{i82352:! 9'39:1;;;732 
14 11'291i0731 10'920.520:3 10'5631227 10'::!~::!8251 9-89!l6H2 
15 11'93793.,0 11',; 17<1109 11-1183872 lO'7:3!) i,1.')5 10-3796583 

16 12'561101'l12-0D"./'iT6s 1l'6,52~9i4 11'2340148 iD-8377698 
17 13'16611&3, 12'651320tiI12-1G~6686 11-707191::> 11'2740%,') 
18 13'75:3';j')!Ji 13'1896817 12'(;50::>967 12'1599916: ll'6S9,,)S72 
19 14'82:37989,: 13'70:133.7oi! 1'l'1319:)OJ 1'2'5932934112'09,53210 
20 14 '877 47 47 14'21:!J 0'1:;: 13',5[)03260 13' 0070363112-4622 I 05 
21 15'41502,101: J.1'(j~7;;-7'1'!i 14'O~9 U)16j 13'40,;7:!:;;" 12'8211.,)2!) 
22 1.')'93601(;5, 1.";'16712 j~: 14'4.5111501 13-7841246 13-1630028 
23 16'4<136033

1 
15'620,!l041 H'85684131 H'1477747 13'4885741 

24 16'9355420

1

16'0,')33675
1 

15'2·1,,9628 14',195,178213-7986420 
25 17'413H7G 16'481.51<15

1 
1.'5'6220796 14-828'W38 14'0939443 

I 26 17'876!l4:!31 !6'890:3.52:!IT:;'UfJ2768815-1466113 14-3751855 
27 18'3:270314 17'2G,,)3644 16'3!:W58,')4 15-451302714-6430338 
28 18'7641082 17'6670187 16'G630629 15'7<12873414-8981274 
29 19-1884,'.146 18-0357669 16-9837143 16-021883415-1410737 
30 19'6004414 18'392045:31 17-2920330 16-288888415-3724511 

31 20'0004286 H!-736~7')7i 17-58iH933 16-544390815-5928106 
32 20'3887656119'06886541 Ii-873,'),;12 16-783890715-8026768 
33 20-76.57919 19'3,)02031118-1476454 17-0'22861916-()()25493 
34 21'1318368 19'7006842 18-4111975 17-2467578 t6-1929041 
35 21'4872202 20'0006611 18-664G130 17-461012216-3741944 

36 21'832~.';:W: 20·2!)0·1933 18'9082817 17'6660404 16-5468518 
37 22'167~3»i' 20'5705254 19-1425785 17-862239616-7112874 
38 22-49241117 20'3410373 19'3676639 18-049990016-6678928 
39 22-8082153 21'1024998 19'5844845 18-229655517:0170408 
,10 !!3-I147721 21'3550723 19-7927735 IB-401584217-1590865 

.. Prese .. t Worth of A .... uities at Simple I .. tara8t. 

Tlieor, I_ r(t-l)+2 tr+ 1 
21r+2 X tu = p, II (I', (1-1) + 2)_t X 2p= fl, 



ASSISTANT,] COMPOUND ISTEREST, 149 

NOTE, The abo,';' tabie'is thus' fonned: £1.-'-1'05='9523810, tho 
preeent worth of the first year; this 71'05 = '9070295, which, added 
'to'me first yenr's pI'esent worth, gives 1'850,1105, the present worth of 
2 years; then '9070295 7 1'0.5, and the quotie ... t added to 1'859<1105= 
2 '7232481, the prcseut worth of 3 yelU's, &c, 

Case 1. ,'When u, t, and r'~regiycn, to find p, tlle present worth. 

RULE, (u--;':')7(,·-I)=p. 

Or, by the Table. Multiply the tnbular present worth for the time 
given by the ·given annuity, Ulld the product will be the present worth 
l'e'lu;,,:ed, 

(29) What is the present worth of an annuity of £30" 10 
comin\le 7 years, at £5. per cent. per annum 1" 

(30) Wj:J.at is tbe present wort.h of a pension of £40. per 
annum, to continue 8 years', at £5. per cent. per annum 1 

Ans, £258 .. 10,6 .. 3'264 q1·S. 
(31) What is the present worth of an anIlual salary of £35 , 

to continue 7 years, at £4. per cent. per annum? 
. . ". AlIs. £21O .. 1..5·04d. 

(32) What ·is the yearly rent of £50., to continue 5 year.\l, 
worth in ready money, af £5. per cent. per anllum ? 

Ans. £216 .. 9 .. 5 .. 2'08 qrs • 

. ~.ase 2. ;\yhen p, t, and r are given, to find u. 

ROL;E. ~~=u. 
, ... -1 

(33) If an annuity be purchased for £173 .. 11..10·08d.,~0 

(l.u-p)X2 
III. (2p-(t-l)u).t 

r. 

. 1 1 2 
IV. Put __ (..E..+_)=m; then v(1.+ m2 )-m=t. 

r 'It 2 ru. 

For Ann1litie8 in Reversion, it is only necessary to ohserve the Rul~a 
for Re\'ersionary Annuities P.t Compound Interest, and to calculate (ac­
cording to the directions therein given) by.tho Theorems for SilllI'le 
Iuterest. ~ . 

"30-~=30"":~=30-21'3204=8'6796 Rlld 8'6796 
. 1-0,,7 ' 1'4071 '. . 

~ '05 = £173'592 = £173 .. 11..10·03d. Ans. 

Or, by flle Tablc, 5'7863735 X 30=£173'501205. An •• 
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be continued 7 years, at £fj. per cent. per annum, what is tb~ 
annuity)" 

(34) If £25S .. 10 .. 6 .. 3·264 qrs. be paid down for a salary 
8 years t.o come, at £5. per cent. per annum, what is the 
salary? Ans. £40. 

(35) If the present payment of £21 0 .. 1..5·04(l.be required 
for .)l'pension for 7 years to come, at £.1. per cent. per annum, 
wbat is the pension? Ans. £35. 

(36) If the present worth of an annuity, 5 years -to come, 
be £216 .. 9 .. 5 .. 2'08 qrs. at £5. per ccnt. per annum, what is 
.the annuity? Ans. £50. 

RULE. 

Case 3. When u, p, and r are given, to find t. 

p+u-pr 

which being continually divided by r till 
r<, nothing remains, the . number of divinon, 

will be equal to I. 

(37) How long maya lease of £30. yearly rent be had for 
£l73 .. 11..10·OSd., allowing £5. per cent. per annum to the 
purchaser ?t 

(3S) If £258 .. 10 .. 6 .. 3'264 qrs. is paid down for ~ lease of 
£40. per annum, at £5. per cent. per annum, how long is the 
lease purchased for? Ans. 8 years. 

(39) If a house is let upon lease for £35. per annm)), and 
the lessor disposes of the lease for £210 .. 1..:r04d., allowing 
after the rate of £4. per cent, per anJlum, what term of the 
lease remains unexpired? - . Ans. 7 years. 

(40) For what time is a lease of £50. per annum purchas­
ed, when present payment is made of ,£216 .. 9 .. 5 .. 2'08 qrs" 
'at £5, per cent, per annum? Ans. 5 years, 

ANNUITIES, ETC., 1:-1 REVERSION, 

To find the present worth of annuities in reversion. 
RULE 1. Find the presellt worth of the annuity, for the time oj it$ 

eontinuance, as if it were to commence immediately, by CaBe 1, page 
149. Then finu what principal will amount to that sum in the given 

" 173'592 X 1'4071 X '05 -:- '4071 = 12'213 -:- '4071 =£30, An •. 
Or, by the Table, 173'5G2 -:- 5'7863735 = £30. Ans. 

t 173'592+30-(173'592 X 1'05)=203'592-182'2716=21'S204; 
and 30-;-.21'320·1= 1'4071; which being continually divided by 1'05 
the number of divisionB will be 7: therefore t = 7 years. Ant. Or, by 
the Tab/_, 173'592 -;-.30 = :;'7864; and rcfen-ing to the columu of 5 per 
t>ent., we find the number 5'73(;3735 a~ainat 7 Yenr., 



~,SSIST.I.:;T.J COllPOUND I!'iTERI>S"f. 

time before the a"71'Uitv commences, (by Case 2, Com1x11l"d Interelt, pn&" 
143,r which will be the pro_en! worth. 

RULE 2. Find the present worth of a similar annuity supposed -(.' 
commence immediately, and continue during tbe :;.:,IIole period,; and al.". 
the.present worth of the same till Ihe lime when the reversionary "". 
nnity actually commences, and the difference of these two will be tll' 
pre.ent value required. 

NOTE. When ca\cu\atillg by the Tuble, this is the most eligil):'­
method. 

RULl!: 3. Find the amount of the annuity at the time of its cessation. 
(by Case 1, page 146,) and the l,,·e .. 7It worth d tltal amo"nt (beiJ;, 
found by Case 2, Compo!<nd Inln'cs!, page 143) will be the ,&\\11 r,· 

.quired. 

(41) ''"hat is the present worth of a re..-ersion of a lease of 
£40. per annum, to continue for 6 years, but not -to ,commenCL 
till the end of 2 years, allowing £5. per cent. per anDum lu 
,the purchaser 7" 

(42) What is the present worth of a reversion of a lease (If 
.,£60. per annum, to continue 7 years, but not to commen!:," 
till the end of 3 years, allowing £5. per cent. per annum \~ 
the purchaser? Ans. £299 .. 18.,2·16d. 

(43) A house·is let at £30 .. per annum OIl a lease, of willela 
4 years are yet unexpired, and which the lessee is desirous 0'­

renewing at the same rental, to conlillue 7 years beyond tho: 
term of the present lease. 'Vhat will the lessor expect as a 
bonus for sllch a renewal of the lease, considering the hOllS(1 
to be worth double the present rent, and allowing interest fe. 
the money BOW advanced at £5. per cent. per annum? 

Ar.s. £142 .. 16 .. 3 .. 1'152 qrs. 

TD find the annuity iJ.J reversion whiclt a given sum will pur­
chase. 

RULE:. Find the amount of the given sum for the time before the a"­
fluily commences, by Case 1, Compound Inter,est, page 143, which will 
be the value of the annuity at it. commencement. 

Call this value p, and then find the annuity as in Case 2, page 149. 

(44) What annuity, to be entered upon 2 years hence, ad 

· .0- 1~05i1 => 40- 1'34~~956 = 40 - 29'04861- 10'15139; en.; 

10'15139 -:- '05 = 203'0278; then 203'0278 -'- 1'0:;2 = £184'1522 = 

.£184 .. :I,.0 .. 2·11~ qrs. An8. 
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then to continue 6 years, may ve purchased for £184 .. 3 .. 0: .• 
2'112 q1·S. at £5. per cent. per allnum?" ' , 

. (.45) The present worth of a lease, taken in reversion fQ.r 
7 :years, but not to commenco till the end of three years, i.e 
£299 .. 18 .. 2·16d., allowing £5. per c,ent. per annum 10 the 
purchaser: what is the ye:J.rly rellt ? Ans. £60 .. 

(46) There is a lease tbllt .has yet 4 years to run, and the 
lessee has purchased the reversion of a renewed lease, at tho 
:-;ame rental of £30. per annum, for the term of 7 years, com­
mencing at the expiration of the present lease, for which ~ 
haS' raid down £142.,16.,3 .. 1'152 qrs. What increase ohelit 

'IS reckoned on the property according to this contract'- :illo\\'-
11lg.£5. per cent. per annum for present,payment? Ans. £30. 

PERPETUAL ANNUITIES, OR FREEHOLD ESTATES.' 

Case J. 'When U llllif rare gil'en, to find p, the pr6Sent lDort~. 
or pure/lase money. 

RUI.I:. _'l_=p.t 
1'-1 

(47) What is the worth of a. freehold estate of £50. yearly 
rent, allowing £5. per cent. per annum to the buyer?t 

(48) What is a real estate of £140. per annum worth in 
present money, allowing £4. per cent. per annum to the pur-
chaser? Ans. £3500. 

(49) What must the purchaser !,>ive for a freehold estate of 
£437 .. 10. yearly rent, so as to make £3t. per cent. per al)-
nu;n by the investment of his capital? Ans. £12500", 

... 'J 

Case 2. Vlhen p and 7' are given, to find u. 

RGLlt. P X r-l =1L. 

(50) If a freehold estate is bought for £1000., what must 

* 18"'15~,:! X 1'1025=203'0278; then 
:!(:8'0278 X 1'3400956 X 'O!) 
• "'. '3400956 

203'0278 X 1 + (203'02i'8 X '3400956) _ 203'0278 
, . '3.100056 X '0" = '3400956 + 203'0:::78 X '05 = 800'0005 X '05 = £40. AilS. 

" 

Or, by the Table, 184·1522-:-(6·4G32129-11l594105)=184'1522..:.. 
4'f;ti :1S024 = .£40. An.. . , 

., t 1'~ris .ml~ is deduced fr~m thc jo1'm'tla in page 149; for, in Annui­
',e6 c JIltllll11ng for ever, t 1B !"finite, and the subtractive quantity " 
."7' ,r' ~ 0: t~lerefore the theorem as.umes thc aboyc form. : 

t AI "7" '0" = .£1000. An •. 
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beth~ y~arly rent, to pay the pmc;haser £5. per cent. per an· 
nUm interest for his money 1" " 

(51) If an estate be sold for, £3500., what is the f!3ar1y 
rent, allowing to the purchaser £<01. per cent. per annum 1 
".' Ans. £140. 

(52) If a freehold estate is bought for £12500., and will 
yiel<l the 'purchaser £3t. per cent. per annum, what is the 
yearly rent? Ans. £437 .. 10. 

Case 3. When p and u are given, to find r. 
u " 

RULE. -+l=r. 
p 

(53) If an estate of £50. per annum is bought for £1000., 
what is the rate per cent. per annulll ?t 

(54) If ,a freehold estate of £140. per annum is sold for 
£3500., what interest will it pay to the purchaser? 

Ans. £4. per cent. 
(55) If an estate in perpetnity of £437 .. 10. per annum is 

~Dld for £12500" what interest will it pay to the purchaser? 
Ans. £3-1-. per cent. 

FREEHOLD ESTATES l~ REVERSION. 

1['0 find the present worth of a freehold estate in reversion. 
RUT.E. Find the value of the estate, supposing it were to come into 

im'4ediate possession, as in Case 1, p"~e 152. Then suppose that value 
(p) to he a, and find what l"'i"cipal will amount to a in the time to come, 
previous to J?oSSP8sion, uy Case 2, Compound Interest, page 143. Such 
pdncipal WIll he the present value. ' 

(56) What must be paid dOWll for the purchase of'a free. 
hold of £50. per ann~lm,.to be entered upon 4 years hence, 
allowing the purchaser at the tate of £5. per cent. per annum 
for his purchase money 1:/: 

(57) What must be paid down for the reversion of a real 
estate of £200. per annum, so as to pay the pU.Ichaser £4. 
per cent. per annum for his capital, sl!pposing 2 yeats to elapse 
before the estate comes ill to possession? 

• Ans. £4622 .. 15 .. 7 .. 1'76 qrs. 

• 10PO X ·0'5 = £50. An,.. 
50 ~ • . , 

t 1000 + 1 = l'O~ = £5. pc,' cenf. An •. 

t 50 -;- '0:; = 1000; then 1000":" 1 '~1.;5 = £8~~'7(l67 = £8~2 .. 14 .. 1 •• 
c), j:n qT., An. 

G2 



154 COMPOU:>D IXTr:nL8T. [TUTOR' 

(58) A freehold, producing £280. annual rent, is to be di! 
posed of, with a reS('fve of the next 3 years' rent to the prt 
sent proprietor. "That is it worth in ready money, allow in 
£:.l?,. per cent. per annum to the purchaser? 

Ails. £7215 .. 10 .. 9 .. 3'36 qrs. 

To find the yearly rent of an estate ill reversion, l/fl~'ing i 
present value gian. 

HoLE. Find the amount of the given present \-alue in the time brfo 
possession: tlIlle. pr' = a. Then ccnsi.Jer that amount to be the prese 
value (p) of the perpett',,1 annuity, and find 'the annuity thus: p 
(r-1)=u. . 

(59) What must be the rent of a freehold property, to con 
into possession ~ years hence, for which £822 .. 14 .. 1,,~A: 
qrs. is paid down, allowing the purchaser £3. per cent. p 
annum? • 

(60) :\ freehold estate is sold for £~622,.15,,7 .. 1·i6 qr, 
the vender reserving to himself the first two YC<Jrs' rent. R 
quired the annual value to pay the purchas('r £,/. per cel 
per annum for his capital. Ans. £200. 

(61) A freehold estate has been purebsed for £~':n5 .. 1t 
9 .. 3'36 qrs., tIle possession of which is l,ot to be given up t 
after the expiration of 3 ye<lrs. \Vhat must be the anm: 
Tellt to pay the purchaser at the rate of £3t. per cent. F 
annum? .:lns. £280. 

DISCOU:\T, O:-i THE PRINCIPLI:S OF CO~IPOU:-iD I:-iTEREST.t 

1\OTE_ The followillC: Table is {'onstructed by the continual clivis 
of 1 by the ratio (r): thus 1 -:- 1'0:, = '9,·,'?:18JO, the fir;t ye,u"s pres, 
worth; then ·9.5::!:3810 -'- 1'0:, = '~)1J7 O'!fl,-,. the ,"c, md year's pres, 
worth; and 'OOiO~9;; -:- }'05 = '86:;a:17ti, the thinl, &c. 

* 8~~70G::!:; X l'::!!Jj = 1000; lllen 1000 X '05 = '£,')0. Ans. 
t This is merely a rcpetitioll of the ",u·ioll' casps in Compound 

t~ ... ·;t. Fur instal ...... to find tIll" pre,ent worth of any del,t dne 80 
tll~le hence, l~ l'l't-cbf'ly the SallIe opl'ration as filJding what princi 
,\\,111 amount to t}lat ~nlln ill thf~ givell tilue; awl 11Ji:j ob-.:(~n·atifJn , 
equally apph to tb,' identity of t!u' uther (;;'S'-',;, The 1'1l1ire omissi 
t~lerefore, of Disro ;nll, (at Co.",pl>111td IlIh n'8f,) arr:-lll.!!f,d ulHler that 8 
Cl~C head, would be nu det,.,llleul to the I,'arner, It is, however, 
tamed here, fur the sake of lhose who may lhillk Borne repetition of 
Bubjeet desu·able.-EDIToR. 
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A Table of Ihe prc.cnt I&orl" ~f £1. due allY number of year. h."ce, 
fro,,, 1 to 40, 

1',.,.3 per celll.113~pcr cenl.!4 pet' C',·nl.l~ ,ocr C,nl,::; per en,f, 
-1- '9708733 "966183G ·~ll;l.:-J~}~~ 1-~~)·-;;;-D~i0 ~!)~>.!3310 
~"91'2·)059 '9335107 '9'~·15.)C~ '91;)72991 '9070295 
31' '9151417 i '9019427 I '833!1963 i '8762966 '8638376 
4 '3884870 i '87144~~ , '8548042 'I '8385613 1 '8227025 
5 '8626088 I '84197:J~ 1 '8219271 '8024510 1 '7835262 

-6-1 '8374341 '~ol~,'()Ul; 'I '790314~ 'I '7b78957 ' '7462154 
7 'S130915 I ',u)9910 1 '7599178 '734B~35 '7106813 
8 I '7894092 ' '7594116 I '7303902 ,'70318;:;1 '6768394 
9 '7664167! '7337310 'iO~58"7, '6729044 '6446089 

10 1 '74N1~:) : '711~01~3 1 '6755641 I '6139'277 '6139133 

11 '7224213 I 'o3M11." '6495809, '6161987 I '5846793 
12 '7013799 '6617833 '6~4,;970, '5396639 '5568374 
13 '6809513 I 'G~940H '60057.Jl: '5642716 I '530,3214; 
14 '0611173 'Gl,7318 ·577-17.i1 i '5399729! '5050680 
15 '6413619 '5903~J06 I '5552~1 '5167204! '4310171 

16 '6231669 '5767059 I '5:]J~I082 I '494-1693 i '4581115 
17 '6050161 '5572033 I '513J73,:) '47317fl. '43G2967 
18 '58739,16 '5383611 '4936281 I '')5';800'1 i ',1155207 
19 ',570'!860 1 '5~01,5S7 . ·47·1G·I~" : ',1333018 I '39.)7340 
20 '5,';36758, '5025659 I '·1.;63369 I '111P'429' '3768395 
21 I '5375493' '4H.')~7il'l,-:4138336 i-~;;:;87.ll '3589~ 
~'l I '5~13925 "1691~061' "j2~~~54 I '3797?091 '~~~~~99 . 
23 '50G6918 '4.)028,56 '40." ,l,.] I '3633JOI I '3:...,." 13 
24 '4919337 '4379571 '3901215 I '31770:35 '3100679 
25 '47760,;6 ',1231470 '37.31168 I '3:327306 '29;;3028 

26 '4636947 '4088377 '3606SuT '318402:> '~H12107 
27 '4501891 '30.30122 '3468166 I' '3046914 '2678·183 
28 '4370768 '3816543 '3334775 '2915707 '2550936 
29 ',1243464 '3687482 '3206,511 '2790150 '2429463 
30' '-1119868 '3.562784 '3083187 I '2670000 '~313774 
31 '3999872 '3,:4~30·1 '29646031 '2.,5,502·1 '2203595. 

" 
3323 '3883370 '332.5897 '2850,;79 '24-14999 '~098662 

'3770~63 '3213427 '27,10942 '2333712 '1998725 
3345 '3660449 '3104761 '2u3;;,')~ I I '2238959 '1903,548 

-3553834 '29'}U769! ·~53H.'i.) ·~14~.)41 '1812903 

36 '3150324 '28-983271 '243ti~'-:Z'V:)U~8~ '17~6574 
37 '3349829 '2800316 '2342968 '196199"! '1644356 
38 ·3'~.5226,! '~705619 '~~5:l854 '1877504 '1566054 
39 '3157.'>30 '2614125 I '2166206 '171't"IiI.i.5 '1491480 
40 '3065::;!:i[{ '~,52;jn::; I '~082890 1:.;!'~f.r, '1420457 
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Case 1. To find thl1 pre~ent worth of any S""m due after a C/l1"O 

tain period. 
RULE. The same as in Case 2, Componna Intere3t, consiqering a aa 

the debt whose present value is requireu. 

(1) If £344 .. 14 .. 9 .. 1'92 qrs. be payable in 7 years' lime, 
what is the present \\"orth, discount being made at £5. per 
cent. per annum 1'" 

(2) A debt of £4.09 .. Q·00992s., payable 4 years bence, is 
:;gn'ed to be paid in present money: what sum must the 
creditor receive, ·discounting at £'1. per cent. per annum? 

Ans. £350. 

Case 2. To find tlle debt whose present wortll is given. 
ROLE. See Cuse 1, Compound Interc3t. 

(3) If £2'15. be recei,'ed for a debt payable 7 years hence, 
,,]lowing £5. per cent. per annnm to the debtor Jor present 
payment, what is the ·debt ?t _ 

(<1) 'There is a sum of money due at the expiration of 4 
years, but the creditor agrees to take £350. in ready money, 
dlowing £ L per cent. per allnum discount. What was the 
debt? ....ins. £409 .. 9·00992s. 

Case 3. IVhen tlte rest are given, to find the time. 
RULE. See Case 4, Compound Interest. • 

(5) A person receives £2·15. now for a debt of £344 .. 14 .. 9 .. 
~ ·92 qrs., discounting at £5. per cent. per annum: in what 
;Iime was the debt payable ?t 

(G) There is a debt of £409 .. 9'00902$. due a certain time 
hence, but £4. per cent. per annum being allowed to the debt­
'Jr for the present payment of £350., it is required to find in 
,,:,at time the sum wa~ to be p:lid. Ans. 4 years. 

Case 4. 1 Vhcn the 1'est are given, to find the rate per cent. 
":l"LE. As in Case 3, Compound I"fcrcst. 

(7) The present worth of ,£:::11..14 .. 9 .. 1'0:3 qrs., payable 

• 344·7305 ~ 1'4071 = £245. A.·,." 
0,-. by the Table, ·7106813 X 344·,3:J;; = .£::?4.!. Ans. 
t 245 X 1'4071 = .£:34 <·7;1:J~ = £34LI4 .. !l .. I·!l2 qrs. Ans. 
i, ;H'7395 -;- 245 = 1'4071; the continual diw.ions of wwch by 1'05, 

Wlll be 7 = the number of )"C.ll'S. Ans. 
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7 years hence, is £~45., at what rate per cent. per annum is 
discount allowed 1· 

(8) There is a debt of £109 .. 9·009!JZ~·. pay"l,lo ill 4 years, 
but it is agreed to take £350. present payment. Required 
the rate of discount. Ans. £4. per cCIlI. 

EQUATION OF p.n·MENTS AT COMPOU:>D IXTEREST. 

RULE 1. Find the preoent worth of each payment respectively; and 
add them together f0r the whole present V'o,·tlt: tl,en the time iu which 
that present worth will amount to the 'mm of the deLts will Le the true 
e 111.ated time required.. 

~, Fin,l the amnunt of each debt from the time of its becoming due 
till the time of the last i'''Yl1Jel1t. an,l ruM the respective amounts and 
the last r;;YlllC:'!lt iuto l'lLE' SUlll. Tlll'll liwl the time in \.\ llich the BUln 

of the del.!> ',,,,,,Id amount tu that sull\ of the umouuts: slIbtract this 
from the time "f tho last paymeut, and the differellce will be the true 
e~uated time. 

(1) Required the true equated time for the payment of a 
debt of £400. of which £3~O. is now' due, and the rest at the 
end of 5 years; reckoning cOlllpound interest at the rate of 
£5, pe.r cent per annum. A71s, '90714 years. 

(:2) If £100. will become due one ~ear ll('ncc, and £]04. 
three years hence., what is the true equated time for payment 
of the whole, allol\'illg compound interest at £4. per cent. per 
~nnum 1 AlIs. ~ years. 

(3) If a person will haye to recei"e £200. at the end of 3 
years, and £80, more at the end of 5 years, in what time 
ought he to receive the whole at one payment, allowing £5. 
per cent. per annum, compound interest? 

- Ans. 3'5518 years. 

D'CODECDL\LS 

ARE so nampd from tl'e i"t('~',r of e~rh denomination contain­
in" twelve of the IlPxt inferior. Thev are in gene.:.! vse 
,u;:;ong artificers for computing the ql~lnt'itie~ of their materials 
ami labour; both in SlIpclfieial and Solid iic(Js7Irc·t 

~ 344'7395 -'- 245 = 1'4071; ond 'vi 1'4071 = 1'05; which gives £5. 
per cent. Ans. . . 

t For" clear nnd intelligible explanation of the d(g-crc'~t Measures 
see the T~Llc:~, page 24, &c. 
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12 inches (' ) make 1 (oot. 
12 seconds (/I ) ........ 1 inch, or prime. 
12 thirds (,") ........ 1 second, &c. 

To multip'.l! duodecimally. 
RULE 1. Under the multiplicand write the corresponding telms of tb\l 

multiplier. 
~. Multiply by the feet in the mnltiplier! observing to carry o"e for 

every ilCcivc, from each lower denomination to the next superior . 
. 3. In the same manner multiply b~' the inches in the .multiplier, set~ 

tllig the result from each term Q~e plr.ce farther to the nght. 
4. Proceed in like manlier with the remruuillg denominations, and the 

Bum of the products will be the total product. 

NOTE 1. Length aud breadth multiplied together produce the are~ 
of a super fides ; and this multiplied by the thickness, produces thl! 
solid content of a body. 

2. It is gCllerall~' more eligible to take ali'luot partl out of the multi· 
plicand for the inches, &c., in the multiplier. 

ft· ' /I ft· I " ft· " '" "" 
(1) Mult. 7 9 by 3 6'" 
(2) Mult. 8 5 by 4 ~ Ans. 38 6 n I 

(3) :\Iult. 9 8 by 7 6 a. 72 6 0 
(-1 ) Mult. 8 1 by 3 5 a. 27 7 5 
(5) "Iult. 7 6 by 5 9 a. 43 1 6, 
(6) :\fult. 4 7 by 3 10 a. 17 6 10 
(7) ;\lult. 7 5 9 by 3 5 3 a. 25 8 6 2 3. 
(8) l'l'hl\t. 10 ,1 5 by 7 8 6 a. 79 11 0 6 6. 
(9) Mult. 75 7 by 9 8 a. 730 7 8 

(10) Mult. 97 8 by 8 9 a. 854 7 0 
(11) Mult. 57 9 by 9 5 a. 543 9 9 
(12) Mult. 75 9 by 17 7 a. 1331 11 3 
(13) Mult. 87 5 by 35 8 a. 3117 10 4 
(14) Muh. 179 3 by 38 10 a. 6960 10 6 
(15) "lult. 259 2 by 48 11 a. 12677 6 10 
(16) Mult. 257 9 by 39 11 a. 10288 6 3 
(17) Mult. 311 4 7 by 36 7 5 a. 11402 2 411 n. 
(18) Mult. 321 7 3 by 9 

ft. in. 
"7 9 

3 6 
i33 

in. Otherwise. 
6=~7 9 

3 
~3 3 

3 6 a. 2988 2 10 

Proof by Decima18. 
7'75 

3-5 

'3 10 6" 3 10 6" 
3s75 
2325 

~7 1 6 ~7 1 6 27'125 sq. feet. 

4 6. 
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Glazing, JI"sons' fiat work, and some parts of Joiners' 
work, arc computed at so much per square foot. 

Painters', Plasterers', Pavers', and some descriptions of 
loincrs' work, are estimated hy the Sl[mr(' yard. 

Rorls. Floors, Partitions, g-e., b~' Ih .. s'luare of 100 feet. 
Bricklayers' work by the square rod, containing :27:2{ feet. 

(19) A certain house bas 3 tiprs of \\'indows, 3 in a tier, 
the beight of the first tier being 7 feet 10 inches, the second 
6 feet 8 inches, and the third 5 feet 4 inches, and the breadth 
of each window is 3 feet 11 inches. \Yhat will the glazing 
cost at I4d. per square foot ?" 

(20) What is the price pf 8 squares of glass, each measur­
ing 4 feet 10 inches long, and :2 feet 11 inches broad, at 4td. 
per square foot) Ans. £1..18 .. 9. 

(21) \\'hat is the value of 8 squares, each measuring 3 feet 
by 1 foot.6 inches, at 7f d. per square foot? Ans. £1..3 .. 3. 

(:2:2) What is the price of a marble slab 5 feet 7 inches 
long and 1 foot 10 inches broad, at 6s. per square foot? 

Ans. £3 .. 1..5. 
(23) \\'hat \\'ill be the expense of ceiling a room the length 

of which is 7-! feet 9 inches, and the width 11 feet 6 inches, 
at 3s. lO!d. per square yard I Ans. £18 .. 10 .. 1. 

(24) What \\ill the paving of a court-yard cost at 4fd. per 
square yard, the length being 58 feet 6 inches, and the breadth 
54 feet 9 inches 7 Ans. £7 .. 0 .. 10. 

(:25) The circuit of a room is 97 feet 8 inches, and the 
height!} feet 10 inches: what is the charge for painting it, a.~ 
2s. 8~d. per square yard? Ans. £14 .. 11..2. 

(26) What is the expense of a piece of wainscot 8 feet 3 
~nches long and 6 feet 6 inches broad, at 6s. 7td. per sq\lare 
yard? Ans. £1..19 .. 5. 

ft. in. 
~ 7 10 

6 8 
5 4 

tn. ft. in. 
G=~ 19 10 

11 

1910 the whole height. 
in. 218 2 
3=~ 9 11 

4 11 6" 3li 
3 

s. 
1 =.,.,. 233 0 6 at 14d-. 

119 the whole brea(lth. d. 
2 =! £11 13 0 the value at It. 

1 18 10 Ihe "ulue at 2d. 
"alue of 6" = 0 0 O~ 

Ii31'liO& An •• 
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(27) vVhat will the paving of a court-yard cost at 3s. 2d. 
per square yard, the ICIlgth being :,,7 feet 10 illChf'8, amI the 
breadth] -1 feet 9 inches? Ans. £7,.4 .. 5. 

(:;8) A certain (,ourt-prd is 4'2 f~et 9 inches in front, and 
68 feet. 6 inches lOll,!:;; a C;IU~('\''-;Iy the wllUle length, ancl 5 
feet 6 inches bro:ul, j,; L,i,\ with Purbeck stone, at 3s. Gd. per 
square yard, amI the rest is paved with pebbles, at 3s. per 
square yard. "'h<.lt is the e:\I"'n5e ? Ans. £49 .. 17_ (I}_ 

(::9) \VIJ:1t wiil tlIe' pb,(''!'ill:r uf a ceiling eu,! at 10d. per 
squa.re yard, sllpposin~ the lc"I~th ~l feet 8 inche,;, and the 
breadth U flet 10 il!l'h~ I Alls_ £LV .9. 

(JJ) What will tbe \',ainscoting of a room cost at 6s. per 
square yarJ, sUl'l'0~;ing the height of the room (includillg the 
cornice ancl mouILii!:!:') is 12 feet 6 inches, and the compass 83 
feet 8 inches: the tkcl' willllolV shutters each 7 feet 8 inches 
by 3 f('et 6 incllc'" and the door 7 feet by 3 feet 6 inches? 
The shutters alld door beiitg worked on both ~ic1.", are reck· 
oned \\ork and half-work. Alls_ £:36 .. 12. :n. 

(31) In ,} piece of partitioning 1:-3 feet 10 illclJCS long,:alld 
10 feet :- inches in height, hoI\' many squares? 

AilS: IS sq1lares. 39 feU, 8t 10". 
(32) :\ honse of three stories, besides the groulJd floor, 

mr:hmillg 20 feet 8 inches iJy 16 ft'ct 9 inches, is lo be floored 
at £6 .. 10. per square: ther~ are 7 fire-places, two of \Vlei.\) 
illcasurc 6 flet by 4 feet 6 indIes ("'lch, two others 6 f,et J,y 
5 feet 1 inches each, t 11'0 other,; 5 fed tl inches by ·1 reel :3 
inclies each, and the seventh 5 feet '2 iuches by 4' fCd, and 
the well-JlOle for the stairs is 10 feet 6 inches by 8 feet 9 
inches. 'Vhat will the whole amount to: ' 

.. 1ns . ..c'::'; .. 13 .. 3.\-. 
(33) If a hOllse measures within the walls 52 feet 8 in;he3 

in length, and 30 feet 6 inches in breadth, the roof bein" of a 
true pilCb, what will it cost roofing at lOs. Gd. pt'l" squa;e ? 

J111s. £1~2 .. 12 .. 11i. 

!\"n fE. -'\ rn·-:f is 8,'lic:l tlJ l)c nf rr true pitch \y1H:'1l the rafters are ~ of 
the breatltb of tl", I",jldj"cc, In tbis ca''', therefore, tIle breadth n:,.,t 
be accouutetl t";'w) te. the I)",'" It II and )IU)[·breadth of t Iw building. 

(3 t) 'Vh;~t will th~ tilin;:: "f a barn cost at 2Ss, Grl. prr 
square, the length bell1g -\:J j":1't 10 inches, and the tlread'!l 
~7 feet 5 inches on the fia~, the eaH)·L,,:Ht]s [1n,jectill!:; 16 
lllches on each side? Ans .. £"':,iL.'J .. 5J. 

NOTE. Bricklayers compute their work at t~~ v" ~ of a brick and 
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Ii half thick; thercf;)ro, if the tbic.kness of n wall is more or less, it 
mw;'t be reduced:to the statld,ml thickness hy multiplying tho nrca of 
the wall by the number of half bricks in tbe thickness, IUld dividing 
tbe product by 3. 

·(35) If the area of a wall. is 4085 ["cot, anu the thickness 
two bricks and a half, how many rods does it contain of the 
standard thickness? Ans. :5 rods,:8 fcct. 

(36) If a garden wall is ~.'A feet in compass, 12 feet 7 
inches high, and 3 bricks thick, how many rods does it con-
tain? Ans. 23 rods, 136 feet. 

(37) How many rads are there in a wall 62t feet long, 14 
.feet 8 inches high, and 2t bricks thick? 

Ans. 5 rods, 167 feet. 
(38) The end wall of a house is 28 feet 10 inches in 

length; the height of the roof from tbe ground is 55 feet 8 
inches; and the gable (or triangular part at the top) rises 42 
courses of bricks, reckoning 4 courses to a foot. The wall 
to the height of 20 foet is 2t bricks thick, 20 feet more, 2 
bricks thick, and the remaining part a brick and a half thick; 
and the gable is 1 brick thick. \Vhat is the charge for the 
whore wall, at £5 .. 16. per rod? Ans. £48 .. 13 .. 5t. 

To multiply sev.TaI figure< by sev<ral, and obtain the product in one line only. 

RULE. MUltiply the units of'the multiplicand by the unit" of tbe 
multiplier, eet down tbe units of the product, 'U1d carry the tens; next 
multiply the tells in the multiplicand by the units of the mnltiplier, to 
w.hich add the prodnct of the unitG of the multiplicand multiplied uy 
the tens in the multiplier, and tbe iens carried; then multiply the 
hundred. in the multirlicand by the units of th" multiplier, adding tho 
prodllct of the tens in tbe lDu1tiplicand multiplied by the tens in tbe 

,multiplier, and the nnits of tbe multipliccnd by the hundred. in the 
multiplier; and so proceed till you have multiplied the mnltiplicand ull 
-lihruugh, by every fignre in tbe mli:ltiplier. . 

Multiply . . 35:!34 
by . . 52424 

l'rotlllCt iS4710i2'16 
EXPLANATION'. 

First, 1 X 4 = 16, that is 6 nnd cnrry 1. Secondl?, (3 X 1) + (1 X '2) 
and 1 that is carried =21, set down 1 and ca,rl'Y 2. Thirdly, (2 X .J) ,+ (3 X.2) + (4 X 4) + 2 carried = 32; that is, 2 and canoy 3. FClll'lh· 
'ly, (5 X 4)+(2 X2)+(3 X 4)+(4 X2)+3calTied= 47; set clown 7 
Bnu CatTY 4. Fiflhly, (3 X 4) + (.'i X 2) + (2 X 4) + (3 X'!) + (4 X 5) + 4 canied= 60; set down 0 and carry 6. Sixthly, (3 X 2) + (5 X 4) 
+ (2 X 2) + (3 X 5) + 6 carried = 51; set down 1 and carry 5. Sev 

• In this IUld the tbree ralJowin;; eYamp!.::. the red is considered 
"'" 272 feet. 
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enthly, (3 X 4) + (5 X 2) + (2 X 5) + 5 carried = 37; let down 7 and 
carry 3. Eighthly, (3 X 2) + (5 X 5) + 3 carried = 34; set down 4 and 
carry 3. Lastly, 3 X 5 + 3 canicd = 18; set down 18, and tbs work ia 
£ni&hcd. . 

MENSURATION OF Sl~PERFICIES. 

GEOMETRICAL DEFINI1'.IONS. 
GEOMETRY is the science which investigates the nature and 

pro'perties of lines, angles, surfaces, and solid bodies. 
A point has no parts or magnitude. 
A line has length only, without breadth or thickness. 
A line drawn w holly in the same direc-

tion, or the shortest distance between two 
points, is a right or straight line. That ~ 
which continually changes its direction is . 
.a curve. 

Parallel lines preserve the same distance 
from each other throughout; and therefore 
would never meet, though infinitely pro­
duced. 

An angle is the degree of inclination of 
two lines, or the opclIiing between them 
;when they meet in a point; which is call­
ed the angular point. 

\Yhen a line meeting another inclines 
pot either way, but makes equal angles on 
each side, those are called right angles; 
and the lines are perpendicular to each 
other. Thus the angle ADl' = the angle 
BDC.· 

C IE 
I 

I 
I 

I 
/ 

/ 
D D 

An oblique angle is either acute or obtuse. An acute angle 
is less than a right angle, as BDE; arid an obtuse anule 
greater than a right angle, as ADE. ,. , 

~ W~e~ more than two li~es meet, fonning several angles at the same 
POlOt, It 18 necessary to deSIgnate each angIe by three letters plncin a 

that 'y hieh is at tbe angular point in the middle. ThuR, the IUIgl~ 
lmc 18 that formed by the lines BD nnd CD. 
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A superficies-or surface is a space contained within lines, 
Bnd has two dimensions, length and breadth. 

A. solid is a space or body bounded by surfaces, and has 
three dimensions, length, breadth, and thickness. 

A triangle is a superficies bounded by three lines. A 
quadrangle, or quadrilateral, is bounded by four lines. 

A right-angled triangle has one right angle, (Fig. page 116,) 
an obtuse-angled tria,'gle has one obtuse angle, and an aautc­
angled triangle has all its angles acute. 

An equilattrallriangle bas the three sides (and consequently 
the three angles) all equal to each other. 

An isosceles triangle has two equal sides. 
A scalene triangle has all the three sides unequal. 
A parallelogram is a quadrangle having the opposite sides 

equal and paralleL" When the angles are right ones, it i" 
called a reelangle.b And a rectangle having all its sides equal 
is a square.-
~ .rhombus has all its sides equal, but oblique anglcs.d 

A rhomboid has oblique angles, and only its opposite sides 
equal. 

All other quadrilaterals are trapeziums;" but a trapezium 
tbat has two sides parallel is called a trapezoid. 

The baser of a figure is the side on ~vhich it is supposed to 
stand; and a line drawn from the 'Vertex, or opposite angle, 
perpendicular to the base, is the altitude/ or perpendicular 
height. 

Right-lined plane figures of more than four sides are called 
polygons. A polygon of five sides (or angles) is a pentagon, 
one of six a hexagon, &c. ride 'Fable, page 166. 

A circle~ is !1 plane figure, contained under one curve line, 
called the circumference, which is in every part equidistant 
from the centre, or middle point within it. ~rhe circle con­
t'ain.(llllore space than any other plane figure of equal compass. 

A s~raight line passing through the centre, and meeting 
the circumference in two opposite points, is called the di­
ameter;b and half the diameter, or the distance from tho 
centre to the circumference, is the radius.' ' 

An arc of a circle is any portion I)f the circumference.k 

• Figs. 1, 2, and 3. b Fig. 2. c Fig. 1. d Fig. 3, • Fig. 5. 
r The line AB, Figs. 3 and 4, is the base, and CD the allilud •. 
• Fig. 7. ~ l'~e line AB, FiB" 7. I AC or J;lC. k AD or ADB, Fig. 8) 
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A chord is a right line joiuing the extreme:; of an arc.l 

The versed sine is part of the diameter cut off by the 
<:hord.m. 

A segment is a space contained between an arc and its 
chord.n A semicircle is a segment, the chord ·of which iSlhe 
diameter. '. 

A sectar is bounded by an ~rc and two radii.· When the 
two radii are at right angles it is a quadrant, or fourth part of 
the circle. 

The circumference of every circle is supposed to be dil'i­
ded into 3GO equal parts, callee! degrees; and each degree into 
60 equal parts, called minutes, &c. 

The meaSure of an angle is determined by the number of 
degrees in the arc of a circle contained between the two lines 
forming the .angle, described round the angular point as a 
centre. Thus the angle ACB (Fig. 8.) is an angle of so many 
degrees as are contained in the arc AB. Hcace, a right angle 
contains 90 degrees. 

An ellipse (oj· regular oval) is a plane figure bounded by a 
curve called the circumference, returning iIlto itselr, and de­
scribed from two points, called the foci or focuses, in the 
transverse (or longest) diameter. The shortest diameter, which 
'Intersects the transverse at right angles, is called thc conju< 
gate. The diameters are also called axes.p 

" 

JIENSURATJON. 

Problem 1. To find the area of a Parallelogram, whether it be 
a Square, an oblong Rectangle, a R'/wmbus, or a Rhomboid. 

RULE. Multiply the 
length by the altitude or 
perpendicular breadth: 
the 'Productwiii he the 

D C D C 

aren. . 
A B 

(1) The base of the largest Egyptian 
pyramid is a square, whose side is 693 
feet. Upon how many acres of ground 
does it stand? 

(2) Required the areR of a rectangu­
lar board, whose length is 12t feet, and 
breadth 9 inches. 

(3) What quantity of land does a 

Fig. 2. I 
A B 

[J 
11. C B 

I .t\B or AD, Fig. S. In DE. n AElJDA. • Fi!l" 9. P Fig. 10. 
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rhombus contain, the base of which is 1490, and the perpen­
dicular breadth 1280 links? 

Problem ~. Tofind the area ofa Triangle. 
RULE. Multiply tIle base by the altitude. 

and ho.lf the product will be the area. 

(1) Required the number of square 
yards in a triangle, wbose base i~ 49 
feet, and height ::;j} feet. 

(2") What is the area of the gable 
of a house, the base or distance betwecn 
the eaves being :2::: feet 5 inches, and 
the perpendicular from the ridge to the 
middle of the base, a feet 4 inches? 

Fig .. 1. 
C 

RULE 2. When th" t],rec side. only are givcn·.-From haIf'tha snm 
of the sicies subtract each side seyerany: multiply the half sum and the 
three remainders -.::ontinually together; and the square root of their 
product will be the area. 

(3) The three sides of a trian:rular fish-pond are 140, 336, 
and 415 yardS respectiHly. What is the nlue of the land 
which it occupies, at £:::~j. per acre? 

Problem 3. To find the (trea of a 
Trapezium, or a Trapezoid. 

RULE. Divide th~ tTaJ?e-::il~m into 
two u;anglcs by a diarro71al: multiply 
the dia;::onal by the sum of the two 
pet-pendiculars falling upon it; !llld 
balf the product will bc the <4"ca . 

. DE+BF X AC 
That I., 2 = the area. 

For a trapezoid. Multiply the sum· of ths two parollel .ides by the 
pcrpendicular ilistance between them; ru:d half the product will be 
the area. 

(1) How many square yards of paving are in the trapezi­
um, whose'diagoual is 65 feet, and the perpeDdiculars 28 and 
33t feet? ! 

(2) Find the area of a trar-€zium whose south sid~ is 2740 . 
links, east side 3575, west side 4105, and Dorth SIde 3755 j 
links; and the diagonal from the south-west to the north-east 
~ngle 4835 links 
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(3) Required the area of a trapezoid whose parallel side., 
are 20t feet and 12t feet respectively; the perpendicular dis­
tance being 101 feet? 

(.j) How many square feet are in a board, whose length is 
12* feet, and the breadths of the two ends 15 inches and 11 
inches respectively? 

Problem 4. To find the area of an Irregular Figure. 
RULE. Divide it hy Jra\yi;)g diagonals into trapeziums and triangle. 

Find the area of ead!, WId their sum will be the area of the whole. 

1. Required the contellt of the Fig. 6. 
irregular figure ABCDEFGA, in B 
which are given the following 
diagonals and perpendiculars: 
namely, AC = 5'5 

FD= 5'2 
GC= 4'4 
Gm= 1'3 
lJn= 1'8 
GO = 1'2 
EP= O'S' 
nq = ~'3 

A· 

E 

Problem 5. To find the area of a Regular Polygo1l. 
RULE 1. Multiply the perimeter (or sum or-die sides) by the pt'll'en 

<l.icular drawn fmm the centre to Olle of the sides; and half the pro 
duct will be the arca. ' 

Rt:T.E 2. M1l11iply the "quare of the side by the corresponding tal: 
ular area, or multiplier opposite to the name in the following table 
lind the product will be the ill·ea. 

No. of 
• ides. Names cf Polygons . 

3 Trigon, or Equilateral Triancrle 
'f " 4 etragon, or square ................ . 

5 Pentagon ................................. . 
6 H.;xagon ................................. . 
7 Heptagon ................................ . 
8 Octagon .................................. . 
9 Nonagon ................................. .. 

10 Decagon .................................. . 
n Dndecagon ............................. .. 

~_...:.~\~odecaeon ............... . 

Areas, or 
,llulliplier •. 

0'4330127 
1'0000000 
1'7204774 
2'5980762 
3'6339124 
4'8284271 
6·18182·~2 

7'6942088 
9'3656399 

11'1961524 
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(1) Required the area of a regular pentagon whose side is 
25 feet. 

(2) Required the area of an octagon whos'~ side is 20 feet. 

Problem 6. To find the diameter or circumference of a Circle, 
the olle from tile other." 

Fig. 7. 

RuLlC. As 7: 22t ? e 
or, as 113: 355 ~ ( : : the diameter : the 
or, as 1: 3'1416~ , B 

circumference; and reversing the terms will find the 
diameter. 

(1) Required the circumference of a circle whose diameter 
is 12.U 

• 'To find the proportion which the circumference bears to the diame­
ter, and thence to find the area of Il circle, is a pi"Oblem that has engaged 
the llIIXious Ilttention of mllthematician~ of all ages. It is now general 
ly considered impossible to determine it exactly; but varions approxl­
mations haye been found, some of which have Leen carried to so grent 
a degree of accuracy, that in a circle as immense in magnitude 118 the 
orbit of the planet Saturn, the diameter of which is nb.out 158 millioUB' 
of miles, we are enabled to express the circumierence (the diameter be­
ing given) 60 nearly approximating to the tl"1Ilh, as not to deviate from 
it 60 much as the breadth of a single hair. The threo apPl"Oximationi 
in the Rnle are those in general usc. 

tThie i~ the ratio assigned by Archimedes, a celebmted philo8opher 
of Syracuse, who flourished about two centuries before the Christian 
era. It answers the purpose 8nfficiently WE'll when particular accuracy 
is not requited. 

t This was discovered by Metins, a Dutchman, about two centurie& 
&!tlce. It i. a very good approximation, agreeing with the tnlth to the 
61xth figure. 

~ This i. an abridgment of the celebrated Van Ceulen's proportion, 
who was nead¥ contemporary with Metins. By a patient and. moot 
laboriou8 investigation, he determinpd it truly to 36 places of figures, 
(3'1-11593, &c.) But it hM been 8ince extended to considel'tlhiy more 
than 100 places. This proportion is extremely conYenient, from the 
circumstance of the first term being umi.ty; which saves the ~ of 
division, in fit/ding the circumference of any other "ircle wbOl!e <liiI,m& 
ter is~given, It i.~not qni~ 80 accurate os tlie·preeeding; 

2~ X 1~ 21'14 1 " Aa 7 : 22:: 12 : ---=--=37'714290-7 7 . . 
3 -5 " 19. too cil'enmlb-. 

or, e,' 113: .1;:·; :: 12 : ~-=3'1'699115 ene", 
<T, as I : ~'Hlil :: \, : 8 llIC;..< 12=37 r.q0~. 
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(2) What is the circumference whell the diameter is 451 
(3) What is the diameter of a column whose circumference 

is 9 feet 6 inches? -'.., , 
(4) If the circumference of a great circle of the earth '(as 

the equator) were exactly 25000 miles, what would be ,the 
diameter? 

Problem 7, To find the area of a Circle. . 
RULE 1. The area ;s equal ,to R fourth part of the product of t'ii~ dir. 

cumference into the diameter, or the product of half the circumference 
into half the diameter. 

Therefore, when the diameter is 1, the area 

whence we have 

1 X 3'1416 
4 

'7854;' 

RULE 2. Multiply the square of the diameter by '78-54, and the pro-
duct will be the ama. ; 

RULE 3. Multiply the square of the circumference by '07958 for the 
~·ea. 

_ (1). Rl:lquired the area of the circle proposed in Example 1, 
Problem 6.* ' 

(2) Find the area of the circle proposed ip Example 2, 
Problem 6. " 

(3) What is the area of the end of a roller whose diameter 
is 2 feet 3 inches? 

(4) Required th~ area when the circumference is 8ffeet. 

Problem 8. To find the side of a square inscribed in a cirqTe. 
,RULE. Multiply tbe radius by 1'4142, (that is, by y2,) or multiply 

the diameter by ·7071.t . 

(1) Find the side of the squar~ inscribed in the circle 
whose diameter is 12. 
-(2) What 'is the side of the square inscribed in a circle­

whose diameter is 6 feet 5 inches? 

.. 37'699
4
2 X 12 = 37'1,992 X 3 = 113'0976 

, . , ' ~the area. 
or, 12' X '7854 = 12 X 12 X '7854 = 113'0976 5 . 

t The following Rules- exhibit the principal relatiQna between tlMt 
circle and its equal square. or insaibed sq1J!lr"-

I. The diameter - X'8862269 ! h '_!.>- f ' 
_ 2. The'c:irc:umfer. X'2820943 = t e ....... 0 lID equal square. 

3. The diameter X'7071068 __ 
~. The' circ:umfer. X -2250791 "" th ... eide of the im()Iib~ sq. 
5. The a~a ........ X '6365197 
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Problem 9. To find tile lengllt of a Circular Arc. 
RULE 1. From 8 times the 

chon! of half the arc su1;tl'"ct 
the chord of the whole arc, 
8lld i of the difference will 
be the leugth cf tlJC arc, 
iicizdy. 

Fig.' AyDn 
LSlZJ That is AD X 8 - .\B -;-

3=arc ADB. I!' e (:, 
NOTE. Half the eh'r,1 cf lh~ ",hole nOT, t11C chord of half the arc. 

and the versed sille, are ~ides of a right angled triall!::le; any 1.\vo d 
which being given, the tlliru may be I,>und as tlircctcd ill page 11::;. 

"{tULE 2. ;>.fultiply the nnmber of ,le~l'crs in the arc hy the radius, 
III d the product by 'Oli<jj, for the leu<;dl ur the arc. 

(1) The chord of the whole arc is 30, and the "\'ersed sine 
B. what is the lcn~th of the arc? 

(2) What is the'lC:l'gth of tLe arc when the chord of th,­
h ~lf arc is 10 G:).5, and its versed sine 5 ? 

(2) Required the length of an arc of 1:2~ 10', the radi\l~ 
boling 10 feet. 

Problem 10. To find tIle area of a Sector of a circle. 

RULE 1. Multiply the length of 
t',e are by the rauills, and half the 
l' ,duct will be the area. 

RULE 2. As 360" : the degrees 
h the arc : : the area of the circle 
; .4e area of the Sector. 

Fig. 9. c 

n 

\ 1) Required the atea of the sector, when the radius is 15. 
l:llJ the chord of the whole arc 18 feet. 
. (2) What is the area of a :;;ector ,vhose arc is 141" 29', 
bnd the radius 25 ? 

(3) Requireu the area of a sector, whose radiusis 20 feet, 
ilnd the versed sine 1 foot 9 inches." 

G. The side of a square X 1'41 n 14 = the diameter IOf its circnm. 
7. The Bi,le of a square X 4'44283;1 = the circumf. scribing circle. 
8. The Bide of a square X 1'1 ~8379 = the diameter of an equal cir. 
9. Tbe side of a square X 3'5449:;8 = the circum!: cleo 
II By tbe properties of the circle, th" versed sine X the remaining 

part of tbe diameter = the square of half the chord of the arc; whence 
Wl the requisites may be found. 

H 
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(1) What is the area of the sector, when the chord of balf 
i's arc is 14 feet 2 inches, amI the versed sine 6 feet 8 

- p ,,:cr.;::s . 

Problem 11. To find the area of a Circular Srgment. 

P,';T.:~ 1. Find the area of the sector; nnd also the area of the trio 
';:le ""'-,lle,! lJ;' the chord und the two rudii r-f the sector:' th .. ir diirer­
',',', " .. hen ;l,t' ~egme;Jt is less than a semicircle, or their sum, when 

,L id greater, will ue the area of the segment. 

lluLE 2. Divide the height of the segment by the diameter, and find 
"J~ "U,,(il"llt in the columJl of heights ill the following table_ Multiply 
.:11) correspolidiilg w'ea by tile square of the diameter, for the area of 
Ice segment. t 

Table of fIle Arras of Circular Srgments. 

\ ...: I Area : .::; Area ~ I Area 
..; Area i '"" :; , "" rf .~ (If I·~ of of 

~ '. Segment. ~ Segment. ~ Segment. ~ Segment. , :::: .... .... 
~I-:0O13:1 ---

'14 '060S::! . '26 ·16:l:.26 '39 '28359 
'O'~ I '00375 .j 5 '07387 '27 ']7109 '40 '29337 

I '03/ ·00687 ']6 '08111 '~8 '18002 '41 '30319 
I '04, '0]0.)4 '17 '08854 '~9 '18905 '42 '31304 

'05 'OH68 '18 '09613 '30 '19817 '43 '32293 
'OG -019:::!4 -19 -10390 '31 -20738\ -44 -33284 
·07 -02417 -20 I '11132 -32 -21667. -45 -34278 
'JS '02944 -21. '11990 I -33 -22603 i '46 -35274 

.1 
-09 -03501 

I 
':2:2 

I 
-12811 

i 
-34 -23547 i -47 '36272 

-10 '04088 I -23 : 'I36n . '35 -24·!98 -48 '37270 
'11 -04701 ':').t, -14494 ' -36 '25455 -49 -38270 
'12 '05339 I -25 I -1535511 '37 -26418 '50 '39270 
'13 -06000 I i II '38 -27386 

(1) '''hat is the area of a segment, when the chord of the 
whole arc is 60, and the chord of half the arc 37t? 

• When the half chord (see AE, Fig, 7) of the nrc is fannd by the 
nrc,perties of" right an~led triangle, then AE2"", the versed sine'(OE) 
.-: tho remaining part of tbe diameter; whence the diameter (1IlIIl--GOD.,. 
;--cn t l,- the radius) will be Fnown. . 
_ t "11~1l t?e,r~ is a T'ema~llder (or rrnc~on) ruter tb~ s~ 11~E\Pt 
. -.,]'~_ lU Jmtlmg the heurht by the diameter; havwg tnkeJl·~ tlle 
-''', .lswering to the t\\'o figures, add to it such fractiimal part'of ilie 

- ·<'lee between t.'i .. 1 and the next It/,ccceding arell;for'tlie'sdi,. of 
-: .. ' QC'1uracy. 
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(2) What is the area of a segment whose height is 18, and 
the diameter of the circle 48 ? 

(3) Required the area of a circular segment whose height 
is 2 and chord 20. 

(4) What is the area of the segment of a circle whose radius 
is 24, the chord uf the whole arc 20, and the chord of half 
the arc 10'2 ? 

(5) If the radius of a circle is 10 feet, what is the area of 
the segment whose chord is 12 feet? 

Problem 12. To find the circumference of an Ellipse, the trans­
verse and conjugate diameters being given. 

RUT.E. Multiply the square root Fig. 10. 
of half the sum of the sq nares of the 
two diameters by 3'1416, and the 
product will be the circumference 
nearly." 

(I) What is the circumfer­
ence of an ellipse whose trans­
verse diameter is 2·1, and con­
jugate 18? 

(2) The two axes of an ellipse are 60 and 45 yards TO 

spectively: what is the circumference? 

Pro!:llem 13. To find the area of all Ellipse. 

RULE. Multiply the product of the axes by '78~4 for the area. 

(I) Required the areaof an ellipse whose axes are 35 and 25. 
(2) What will be the expense of trenching an elliptic gar-

den, whose axes are 70 and 50 feet, at 3~d. per square yard? 
(3) Required the area of the ellipse in Gros\-enor Square, 

Lonnon, the transverse diameter being 8-40 chains, and tho 
conjugate 6-12 chains. 

Problem 14. To find the area of an Elliptic Segment, the bflS~ 
being parallel to either axis. 

Ruu_ Divide the height of the segment by that axe of which it ift " 
part, and find, in the Table of Circular Segments, a versed sine equal 
to the quotient . 

• If the half sum of the two diameters be multiplied by 3-1416, the 
product will give the circqmference 3ufficiently near for most praotiaal 
purposes. 
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l\Iultiply the correspolluillg tabular fI,'N! anu the two axcs continu­
lilly together, anu the prOullct will ue the area rC'luireu. 

(1) \Vh'H is the area of an elliptic segment cut off by a 
linP. (called a duuble ordinate) parallel to the conjugate diam­
eter at the di,t:IIlce of 36 yards from the centre, the axes be­
ing 1'2:) and 40 yards rcspectil'ely? 

(2) Required the number or square yards in the segment 
of an ellipse, cut ofl' by an oraillate parallel to the transverse 
diameter; the height being 5 feet, and the two axes 35 aud 
25 feet respecti vely. 

A COLLECTJOX OF QFESTIOXS. 

(1) WHAT is the ,'alue of 1-1 barrels of soap, at 4td. per 
lb., (,:tch ba.rrel containing:2:' 1 lb.? Ans. £66 .. 13 .. 6. 

(2) A and I3 juill"d ill partnership; A put Hlto the joint 
stock £:320. fur:' 11I()lIths, and I3 £460. for 3 months: they 
gained £100. \\"Iwt is each man's share of the gain? 

Ans . ..1's £:'3 .. 13 .. 9%,"\-2'" and n's £·16 .. 6.:2~V •. 
(3) How many yards of cluth, at 17s. 6d, per yard, can I 

have fur 13 Clel. :2 qrs. of wool, at l-1d. per lb.? 
A ns. 100 yards, 3t qrs. 

(4) If I buy 1000 ells of Flemish linen fur £90., at what 
price must I sell it per English ell to gain £ 1 O. by the 
whule ? Ans. 3s. 4d. per ell. 

(5) A has 6·18 yards of cloth at 11$. per yard, ready 
money, but in barter will have 16s. B has wine at £42. per 
tun, ready money: what must he charge it per tun in harter, 
and what quantity must be gin·n in exchange for the cloth? 

Ans . .£48. per tun, and lit,: quantity, 10 tuns, 3 Mlds., 121 gals. 
(G) A jeweller sold jewels to the value of £1200., for which 

]le has received in part 87G French pistoles, at 16s. 6d. each. 
How much more is due to him? Ans. £477 .. 6. 

(7) An oilman bought 417 CU'!. 1 gr. 15 lb. gross weight of 
traiu oil, tare :20 lb. per cwt.: how many neat gallons were 
there, allowi·ng 7t lb. to a gallon? Ans. 5120 gallons. 

(8) If I buy cloth at 14s. 6d. per yard, and sell-it at 16s. 
9d., what is the gain per cent. ? Ans. £15 .. 10 . .4~. 

(9) Bought 27 bags of ginger, each weighing gross 84i lb., 
tare If lb. per bag, tret ae usual: what is the value at 8J..d. 
per lb.? Ans. £76 .. 13 .. 2i~ 
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(10) If t oz. cost is. what will t lb. cost? .A1Is. 178. 6d. 
(11) If t of a gallon cost t of a £. what will,: of a tun 

cost 7 An8. £105. 
(12) :\ genllcrn:m who spends one d~y with another 

£L7.iOt.lays up at the year's end £340. \\"l.at is his an-
nual income? Ans. L·S!l:l .. 14 .. qo. 

(13) \ \" hat is the difference in ounces, between 13 fotilers 
of lead, and 39 boxes of tin, each box weighill~ 3t:'d lb. ? 

Ans.- 21:2160 OIlI1Ces. 
(14) A captain, commanding a crew of 160 mariners, cap­

tured a prize worth £1360. The captain was allowed one­
liftll, and the rest was equally divided among the sailors. 
\\Ohat was each man's share? 

.1",. The captain had £"27:;. al/d each sailor £6 .. 15. 
(15) :\t what rate per cent. will £056. amount to £1314 .. 

10. in 7~ years, at simple in'erf'st ? A ns. £5. per rf'1t. 

(16) ,\ has 24 cows worth £3.1:;. each, amI B 7 bor~es 
worth £13. each. How m\lch will make good the difference, 
in case they interchange their droves of cattle? Ans. L·l..Ll. 

(17) A man left £120. to be gil-ell to three persons. A, B, 
and C; B to kl\"(' twice as much as A, and C as much as A 
and D; what was the share of each? 

Ans. A. £~() n £40. and C £60. 
(18) £1000. is to be di vided among three men, in such a 

ma~l!ler, that if A has £3. B shall have £5. alld C £8. How 
much will each mall have? 

AilS. A £187 .. 10. B £312 .. 10. and C £500. 
(19) A piece of wainscot is 8 feet G± inches long, and ~ 

feet 9f inches broad: what is the superticial content? 
.rIllS. :21 F'rt 0' 3" 4'" 6"". 

(20) ,\ garrison of '160 men, "ho had 'originally six months' 
provisions, ha"ing endured a siel,ie of '" months, wilhout ob­
taining allY relief or fresh supply, wish to know how lJlany 
lJlen muM depart, that the provisions may suffice for 1 he resi-
dlle 5 months longer? A liS. 288 7I,ell. 

(:; I) The less of two numhers is 187; thEe' difference 34. 
The square of lileir product is required. Ans. 17079::!Ud'29 

('22) A buteher ~Cllt his man wilh £216. to a fair to bu" 
callIe; he bought oxen at £11. cows at ,tOs. colts at t:' " 
alld hog, at £1 .. 1:). each, and of each a like number. n'fla. 
wag th' number of each? .1 ns. 13 of each sort, and £8. Ol'C""' 

(:2::l) What number added to 114 will prouuce 36n·l· 
rln:. 2·1fjf. 
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(24) What number multiplied by f will produce 11!'r? 
Ans.26H· 

(25) What is the nlue of 179 hogsheads of tohacco, each 
weighing) 3 CIC!. at £2 .. 7 .. 1. per rlcl. 7 .·1 liS. £5478 .. 2 .. ) l. 

(26) ;'II)' far.tor informs me that he lias bought l(ooils on my 
account, of the value of ,.L'500 .. 13 .. G "'!Jat willliis commis. 
sion rollle to at £3t. per cellt. ? .' ns . .£ 17 .. 10 .. 5. 2H ql s. 

(27) I r -!.- of G were three, what \\'oultl t or 20 be ? A.n,\'. 7~. 
(:.!8) Reduce 3 qrs. 1 I lb. to the decimal of a CU'!. 

A ns. '875 e/L·t. 
(29) How man;: lb. of sllg~r, at 4!,(1. per lb. must be givcll 

in barter fur 60 gross of i[Jlde, at 8s. 8d. per gross? 
Alls. ) 3S6~ lb. 

(30) If I buy yarn for IJd. per lb. and sell it again for 13td. 
per lb. what is the gain per cent. ? Ans. £50. 

(:11) A tobacconist mixes 20 lb. of tobacco at 9d. per lb. 
with 60 lb. at 12d. per lb. 40 lb. at 1Sd. per lb. and 12 lb. et 
2s. per lb. what is a pound of the mixture worth? 

Ans. Is. 2frl· f .. 
(32) What is thc differen('(' between twice eight anillwenty. 

ani! twice twenty·eight; also between twice Ji\'e and fifty, 
ani! twice fifty.lh-e ? Ans. 20, and 50. 

(33) Whereas a noble anil a mark jllst 15 yards di,1 huy; 
How many ells of the same cluth for £50. hail 1 ? 

AilS. GOO ells. 
(34) A broker bought for his principal, ill the )"f'ar 1720 

£400. South Sea stock, at £650. per cent. ant! sold it again 
when it was worth but £130. per cent .. \Yhat was the whule 
loss? ...IllS. £20S0. 

(35) C has candles at 6s. per i10zen ready money, hilt in 
barter will ha\'e 6s. 6d. per dozen; D has colton at 9d. pel 
lb. ready money: what price must the cotton he rhaT/~ei! If. 

barter; and how much must be exchanged for 100 d"zen o' 
candles? Ans. The cot/on at 9td. pr'r lb. and the quantity. 

7 ewl. 0 qrs. 16 lb. 
(36) If a clerk's salary is £73. a year, what is that p" 

day? Ans. 4 ••. 
(37) B has an estate of £53. per annum, and pays 5s. H". 

to the subsiily: what must C pay, whose estate is wort,.> 
£100. per annum? Ans. lIs. Os~d. 

(38) If 1 buy 100 yards of riband, at 3 yards for a shillIng 
and 100 yards more at 2 yards for a shilling, and sell the 
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whole at the rate of 5 yards for 2 shillings; wh(:ther do 1 
gain or lose and how much? Ans. Lose 3s. 4d. 

(39) Fro~ what number must ~ be deducted, that t~.~· 
remainder may be l? Ans. H· 

(40) A. f:lrlllf'r '·.i,]'0S to mix rye at 4c. a bl1shel, barley rot. 
3s., arid oats at ~s. How r.r.I.,,·il must Ilt-' take cf each to sc.' 
the mixture at ~s. 6d. I""r hushel ? 

Ails. G (~f l'ye, 6 of barlry. and ~ 1 of oats. 
(41) If ~. of a ship is worth £37--10., "b.t is tllC ",d,;e .:': 

the whole? .tins. £9973 .. 6 .. 8. 
(4:2) Bought a cask of wine for £l~'.! .. S. at 5s. 4d. per ,i;-:' 

Ion. How many gallons were there? A 7lS. ::3-L 
(43) A dissipated young fellow in a short time got th1'ol1;­

l of his fortune; he then gave £'2'20·). for a commission ; 
the army: his profusion continued till he h::.d no more tb' 
880 guineas left, which was -.". of his mc!~('? after the C(;: .. 

missiun was bought. What was his fortune at first? 
Anc. £10·150. 

(44) A sum of money is to be divided amongst four ll!e~'. 
so that the first shall have h the second t. the third {, all 
the fourth the remainder, which is £28. 'I\'hat is the sllm? 

Ans. £ll!. 
(45) What is the amount of £1000. in 5* '-C2i'S ut £1; 

per cent. per annum, simple interest? A~":. £1;,)61 .. 5 .. 
(46) Suld goods, amounting to the value of £700., at tw" 

4 months. vVhat is the present worth at £5. per cent. per 
annum, simple interest? Ans. £682 .. 19 .. 5! ,'/,:;'.. 

(47) A room 30 feet long and 18 feet wide is to be cover· 
ed with painted cloth. How many yards of three-quarte!'~ 
wide will cover it? Ans. 80 yards. 

(48) Betty told her brother George that, though her m:!r· 
riage portioll took £1931:2. out of her family. it was but t c: 
two years' rent. vVhat was his annual income? 

Ans. £16003 .. 6 .. 8. 
(49) A gentleman having 50s. to p~y among his lal,~,'lrA: ' 

for a day's work, gm'e to every boy 6d., to en:r), wOL-,':'1 3:1. 
and to every man 16d. There was an equal number of (,::C'.;, 

description. What was that Ilumber? AilS. 20 of each. 
(50) vVhat is the solid cUlIlent of a stOlle that measures .: 

leet 6 inches long, 2 feet 9 ll,CUCS broad. and 3 feet 4 inchf~ 
ueep? /illS. 41 t so.id feet. 

(51) What does the pay of a ship's crew, consisting of 61') 
sailors, amount to for 32 mOl"';",,' lStorvice, each man's pay b.:-
ing 22$. 6d. per month? Ans. £;e304.0. 
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pc:!) A tr:ty=11~r wouIel change 500 French crowns, at 43. 
!. P,:1' crown, into stc"rling Ill: n';.-, l~llt he mllst pay a hali­
'Tlll:'- rer cro':.-:. fo,' c~;;1!l~e. Eu·.· .. l:mch sterling money will 

::.~ rC·'l.'i\·e? jlns. £111 .. 0 .. ::). 
(J.n B ;,;,:1 C tradel t: 'C;~!(';', lin.l pineu £100; D pllt in 

.~(jlO, r; p:,: ill "q Illudl 1;1' t Le \';a~ elil:.JeJ to £60. of the 
·;iil. \"1.:t '~',\3 C'>; :.t~l'L? .lll/s. £9(30. 

(;:;4) Fro,:, what prineild >;um did £20. interest arise in one 
}c2.r, l.t the rate of £J. ],[-1' e(:nt. per annulTI? Ans. £-100. 

(::5) How milny F,t!lIrh pistoks, at l7s. 6d. each, are equal 
t·} C.~-2 Spani::;h g'liil:U3, at '2s. each? Ails. 76-}. 

(;;0) Out u,' 7 clleeses, each \\'c'o:hing 1 CII:t. 2 qrs. 5 lb., 
',0W I:l~ny allowances for seamen may L0 cut, each wcighinci 
_, oz. 7 drams.J Ans. 3563~;. 

(~7) If 48 ta1:<'n Lom 1::0 lean's 72, and 72 tak('n from 
:)1 lca\'C', 19, ail,l 7 Llken from thence lelll'es 12, what nurn· 
:·c;' is that, out d \\'hiclI, when you have taken -18,72, 19. and 
'l, leiwes 12 ? Ans. 158. 

(::>8) c\. rarmer, uns1;illerl in numhers, ordered £500. to bo 
,1jviderl alTIong his 5 sons, thus: "Give ,\, says he, t, 13 to 
':; .k. D }, and E -} ]l'Ht." Di"ide this equitably among them, 
according to the L.,L~r·;; inie:j,lion . 

.Ail':,', ... 1 £1.5:2 .. 1 O .. lt tN· n £114 .. 7.6~ E g. 
C £01..10 .. 01 i}\· D £7G .. 5 .. 0} tr1· E £65 .. 7 .. 2l .':f-; 
(5;) \','hell first llle marriage kn0t "I"~ tied 

TIe;\';cen I'W lI'ire and nit', 
:,,1:' aJe did h,:,rs as filr exceC'd, 

leS three times three does three; 
TIl'l \'. hen ten years, and half ten years, 

\Ve m:J.11 "nLl wife had been, 
Her ;1g-P Cllllle then as Ilear to mino 

As ci"hl i~ tn sixte,'.Il. 
Quest. \','hat \vas each of our ages -;;twn \':e married? 

... 11:.,.. 45 years ti,e lila", 15 the woman. 

~L'rpLE)IE:-;TAL Qur:STlO:"lS. 

(1) How meny !':~llon., of the imperial standard measur" 
',re rC'T3ctivcly ('qual t:J a hogshead of wine and a hogshf'u,1 
I.f ale, old measure; and what was the difference betwE'C'1l 
:,e two h0!,:sheath in cu1)ic inchE's? 
(~) What (;Uc "tit .1' of the old ale measure would C(\Tlei­

P,'lI.] to 51 Q::,lk,;1S vI' the imperhl standard 1 
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(3) How many gallons of the old wine' measure are equal 
in quantity to 63 gallons, imperial measme 1 

(4) Reduce 15 quarters, 3 busllpls, 1 peck, old measure, to 
its equivalent ill the imperial ~tallllard IlH'J.surc. 

(5) A lady who was asked the time of the day, said that It 
was between three allll four: but being desired to name the 
exact time, she replied, "The minute hand is ad"anced half 
an hour precisely before the hour hand." Required the exact 
time. 

(6) If 7 men can huild a wall 40 yarJs long. 4 feet high, 
and 2 feet thick, ill :32 clays; how many men \\ill build a wall 
240 yards long, 6 feet high, and 3 feet thick, in 8 days 1" 

(7) The wPight of a certain har of iron 2 feet long, 3 inch­
es broarl, and 1 inch thick, is 20 lbso ". hat is the weight of 
a bar of similar quality which is 7 t fcet lor:g, 4~ inches 
broad, and 3,} inches thick 1 

(8) A person who had' five-ninths of a mine, made his 
\OOllllg~r hrother a present of half his sllare, and sold half Ihe 
;oemainder to his cousin John, who soon arter purcbased t of 
the younger brother's sl,are; Lut now olTers to dispose of 
balf bis interest in the mine for £150. Estimating at the 
same rate, what is the ,oalue of the whole mine, and of each 
brother's share? 

(9) A, tra,oelling from London to Manchester, and H, 
from Manchester to London, set out at the same time. They 
meet at the end of six days, A having travelled 3 miles a day 

." Questions of Compound Prfl]7orfion in '\vllich the tenns are uumer-
01\B may be 801\"ed by Rule I, for the Double Rule of Three; but the 
following nlethod is more COll\rellient. _ 

HULEo Arrange the terms of til" first ca"se amI effecl in one line, and 
the corresponding terms of th" sccol1d cause and effect exactly under 
thelll; snpplying the place of the tenn songllt '9:ith an (lsferisk, and con­
necting the contrary canses and efl'ects by cross lines. l'rlnltiply contin­
ually the temlS of each cauS<" and theoolher effect: diviue the protinct 
arising from the full number of terms by the prod net of those with which 
the biank term is connected, an~ the quotient will be tho answer. 

SolutiO(1- of the a.bove example. 

1 
,11 6 3 

: 7X $~x~~0x$x 3 = 378 men. 
~ x~0x"x~ Ans. 
I I 1 I 

fl'l:iI!R dRY' build y. lonr ft. h. /1. rho 

li" 7 a:J 40 4 :.!3 ~ 
.. 8 X 240 : 6: S 

AwaU. 

H2 
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more than B. At what rate did each go, the distance being 
lS6 miles? 

(10) A coach, which nms the whole distance in 31 hours, 
starts from London at the same time that another, which does it 
in ~1 hours, starts from Manchester. Required the numbp,r of 
hours elapsed, and the distance traYelled by each when they 
meet. 

(11) :\ load of corn was sold for £15. at a loss of 15 per 
cent. What should it have been sold fur to gain as much pel" 
cent. as the corn cost? 

(12) Two men purchased a grinding stone 42 inches in di­
ameter for a guinea; of which tbe first paid twelve shillings. 
They agree that the tirst shall use it till his share is worn down. 
'Vhat will be the diameter when the second receives it? 

(13) If A and B together do a piece of work ill 7f days, 
which ;\ alone would accomplish in 12! days; in what tillle 
would B do it himself? 

(14) A person lent £400. and agreed to receive in return a 
yearly pnyment of £50. for 13 years. \Vhetber would he 
gain or lose thereby, reckoning Compound Iuterest at £5. per 
cent. per annum? 

(15) By selling a horse for £50. I gained one-fourth of what 
he cost me; but the whole cost (including the expense of his 
l,eep) was one-fonrth more than the original purchase. How 
much did I gi,<e Ic,[ him, what did I expend in keeping him, 
and what did I gain per cent.? 

(16) It has been found by experiment, that sound is con­
veyed through the air at the rate of 1142 feet in a spcond. 
How far distant is the cloud, when 7~ seconds elapse between 
seeing the jhsh of lightning and hearing the thunder? 

(17) What is the height of a tower that projects a shadow 
75·75 yards long, at the same time that a perpendicular staff, 
3 feet high, gi"es a shade of 4·55 feet ill length? 

(IS) A bankrupt owes £~5S0. and the value of his effects 
is £846. and the amount of recoverable debts £35S .. 12. be­
sides which he has all unexpired lease that has]:I years to 
rull, valued at £ l:l. a year more than the stipulated rent. If 
the lease be disposed of for present money, allowing Com­
pound Interest at £5. per cent. per allnum; and if the working 
of the commission and other expenses amount to £172; wha 
will his creditors ha,"e in the pound, provided they allow him 
£150. to recommence business? 

(19) A youth aged 12 years, having had bequea thed to him 
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an ILlUluity of £50. for 12 years, to commence when he 'Xlmt';., 
of age, the executors think it will be more advantageous t.) 
exchange this for an annuity to commence immediately, anci 
continue till he is 21, to enable them to gh'e him some edu· 
cation lind a trade. What wil! be such annuity, £100. bein~; 
resen'ed at the conclusion to set him up in business 1 

(20) There is an island 73 miles in circumference, to Irani 
round which three pedestrians all start at the same time: J. 

travels 5 miles a day, B travels 8, and C 10 miles a day. I:. 
how many days will they all come together again, and how 
mll-ny circuits will each have made? 

(21) What will a banker charge for discounting a bill c.; 
,£52 .. 10. on the 7th of April, the bill being due on the 19[;; 
of May? . 

(22) My agent in London having advised me that he hu" 
purchased goods on my account to the amount of £756 .. 10. 
at six ·months' credit, or £7t. per cent. discount for protnp~ 
paj"menL, if I send a remittance of £400. to be paid dow;, 
on account, after deducting out of it his charge for commis· 
sion at £2t. per cent., what will remain to be discharged "-l 
the end of six months 1" 

(23) If I insure a house for £250. at tl1e annnal charge cf 
Is .. 6d. per cent., and the furniture, &c., for £150. at the ra!" 
of 4$. 6d. per cent., what shall I have to pay yearly to tbn 
Insurance office, including the dUly paid to Government of .~., 
or 2s. 6d. per cent. ? 

·(24) If 12 oxen will eat 3t acres of grass in 4 weeks, am1 

~~ oxen will eat 10 acres in 9 weeks, how many oxen \Viii 
~at 24 acres in 18 weeks, allowing the grass to grow uni· 
,"rmly? Newton. 

(25) A bath is; supplied with water by two cocks, from on,­
of which it may be filled in 40 minutes, and from the other 
in 50 minutes: a discharging cock will empty it (when fiUeJ.) 
jn 25· minutes. If all the three be opened a t the same time, 
in what time will the bath be filled, supposing the influx and 
efflux to be uniform 1 

(26) A person who had spent two-thirds of his money at 
one place, and half the remainder at another, found tha lit.'. 
had £32 .. 12. left. How much had he at first? 

(27) The length, breadth, and height of a room are e (j 

• See Note to E%ample 11, Discount, page 71. 
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and 4 yards respectively. \Vhat is the IOI)gest right line that 
can be taken within that room? 

(28) 'Vhat must be the length of a cord with which a horse 
may be tethered to a certain point in a straight fence, so as to 
dlow him the liberty of grazing to the extent of 1 rood, sup­
posing that he can reach 2 yards beyond the tether? 

(29) A person playing at cards, Jost three nights succes­
:ii\"ely. The first night he lost half his sovereigns and hal( a 
sovereig'n besides; the sl"'md night he lost half the remain­
der and half a w,'ereigll more; and the third night half tho 
remainder and half a sovereign more, which reduced his 
stock to t wcnly. How many sovereigns had he at first? 

(30) The month of July, 1828, was remarkable, both in 
England and sel'eral parts or the Continent, for excessive 
rains. At Derby, the quantity collected in the pluviameter 
(or rain-guage) between the hours of nine, A. M., of the 9th 
of that month and six the following morning (an interval of 
21 hours) was 3'59 inches; to the evening of the 15th i~ 
'amounted to 7t inches; and by the conclusion of the 29th. 
an interval of 21 days, of which 10 oIlly were very rainy, 
ihe total depth of water collected was lIt inches. How 
l~'~"'.y hogsheads, of 5-1 and 63 imperial gallons respectively. 
~'Jli on an acre of ground to amount to the depth of one inch; 
:>.nd how many hogshearls of each kind fell on the surface of 
~n acre during each of the three several intervals above men­
tiOllf'U ? 

(31) A per~on wllO occupies a piece of grounel for which 
he pay~';} rent of .£ 1 O. pcr annum, wishes to take it upon a 
roase ;'"r fort\" Ycars, \', ith the oLii".ation of laying out upon 
it (~uri!1g t]18 j)r:_'S('llt y~:H £GOO. in the erection ·of a building, 
which is tn he lert iii gcod 1"Il~lItable cO'ldition at the termi­
!I~ltion of t~j':' le·lse. The qUbtioll is, how JlIllch will be a fail' 
".lluual rent for tL,~ l,>"s("(' to pay during" the term of contiull­
nnce of such t('IlUI"0. acbllliing the groum} rent paid at present 
cO b3 a lilir Olle', aml s\lpposing the customary interest (If 
mom";" to be at thl' rate of £5. per '·Cllt. per anllum? Also, 
!;UPPO,,;ill,c>; ir:t2ff'sl to L,e at £4. per cellt. per ann Ll III 1 

(:Jl) \\'hat \I"iil be the nflcnse of cl)\"efil1~ amI guttering 
n roof \\·i,h lparl at l~s. P"I' c d., the len2th oj the roar bc,ing 
43 feet, and tb." hreadth Of ~irt O\'l"r it 32 reet; the guttering 
57 feet IOlig iJ.nd 2 fcpt wi,:,,: lIlt' ](,3,1 fur tIle former beiu;J 
:)'831 lb., nml fur lhe latter, '373 lb. tu the sqllare fuot? 
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A COMPENDIUM OF 

BOO K-KE E PIN G, 
BY SINGLE ENTRY; 

Intended for the purpose of initiating Youth in the LEADIlI'O 
PRI NCI PLEfJ of thJlt important Branch of Science. 

BOOK-KEEPING is the art of recording pecnniary or commercial 
transactions in a regular and systematic manner. 

The science of Book~keeping admits Qf innumerable varieties of method: but its 
general principles are invariable. These bejng well understood, the kllow]edge nf 
any particular system, adapted to the peculiar concerns of any counting-house, will 
be easiJy acquired. 

Si1lgle li:"~ry, be~g th.e most 5ill'ple and concise, is the method usu-
ally adopted 11; retail bU5mess. . 

The General Rule to be observed in every system of Book-keep­
ing, i!J, 

To make any person Debtor (Dr.) for mOl"y or good. 'Which he re­
ceives from me, and to make him Credit<)r (Cr.) for whatever I receive 
fromliim. 

The books usually kept in Sin~le Entry, are the Day-Book, the Cash­
Book, the Ledger, and the Bill-Book. 

The Day-Book, when a person commences business, begins with an 
inventory of the existing state of his affairs: after which are entered, 
in the regular order of time, the daily transactions of Goods bought 
and sold. . 

The Cash-Book contains the particulars of aU Money transactions. 
It is ruled iu a folio form: on the left hand page, Cash is debited to nil 
.ums received, and on the right, Cash is credited by all sums paid. The 
Balaoce (or qnantity which the Dr. side exceeds the Cr.) shows the 
amount of Cash in hand. This should be ascertained weekly, and in 
som" concerns daily, in order to prove if it cOlTesponds with the 'real 
Cash in hand. 

In the Ledger are collected the dispersed accounts of each person 
from the Day-Book and Cash-Book, aod entered in a concise manner in 
one folio; the sums in wl}icll he is Dr. being arrauged Oll the left-holld, 
and those in which he is Cr. on the right-hand page of the folio: so thai 
the Balance of his acconnt (the difference hetween the Dr. and Cr. 
sides) may always be easily ascertained by inspection. The transfer­
ring of accounts from the Day-Book and Cash-Book to the Ledger, is 
called posting. 

In many tr~de!? it is found convenient to keep the accounts of , Goods Sold at the 
fonner end, and those of Goods Bonght at the latter end (If the LedgC'T'. nut in enn· 

~~I~~~.O:a~:8~i~~d'~'in:~liet:d~:,.:~~;~~~o~~n~~~~~!~~ i onc for Goods Sold, and the 
In the BILI.-DOOK are copied the particulars of all Rills of EXf:llan.gl!. whether 

Receil!ahle or POlJabl~. The former are tho~13 which cnme into tho Tratle!'lnan's pos­
ses""lnn, and are d1'awn upon ~ome ott,er tJ('nwn ; the latlp.r are those whicll arc dtawri 
upun a •. r! accc~tcd by him.-Pdnted Bill-Books may be h~d of any Bookseller. 

NOTE. In the foHowing transactions. Bills ~eceivable are considered as Cash: 
~t many AccoWlt.ants do not enter them as such, till Cash has been actually receiv,:, 
~l for them. 
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MEMORANDUMS 

o~ THE TR.1~BCTlON3 STATED IN THE FOLLOWING BGOKS. 

Jan. 5. Received from Allen, 'Vii", and CO. of L~e,h, on credit, 3 pieces 
of super blue cloth, each 36 !Ids. at 2':; •. 6d. pcr yard :-aUtl 2 pieces 
of Darrow hrown, 84 yd •. at 4 •. 9d. 

8. Sold Bernard l\1ason 2 st. raw 8ugar, nt 9~d. per Ih.-3.i lb. green 
tea, at 8 •. 6d.-and 3! yd •. hlue cloth, at 28 •. 

9. Bought of Samuel Fletcher, I C70t. I qr. 5 lb. Kent hops, at £5 .. 7. 
per clol.-and I! Clcl. of Worcester, lit £5 .. 11..6 ;-si", moatl •• ' credit, 
or 5 per unto discount for ca,h.-prud him Bill, No.1, £24 .. 3 .. 9. 
and received from him a cheque on Smith and Co. Bankers, for th" 
difference, including di.count. 

10. Bought of Simmond~ and Co. Liverpool, 2 cwt. yellow aoap, at 
768.-12 do::. dip caudles. at 8,. 6d.-and 4 do::. mould do. at 
111.3d. 

14. Sold William Tomlinson 7 ya.. nalTOw cloth, at s.. 3d.-and 15 yd •. 
calico, at ald. 

19. Sold Hazard and .Tones 1& ,to yellow soap. at 9d. pcr lb.-l ,to 
mottled, at 91d.-9 lb. caudles, at 9d.-and 3 lb. mould do. at 12~d. 

Paid Cash for Bill, No.1, W. Holmes, £4.5 .. 10. 
23. Received from J. Sanderson, goods as per in't'oice £7 .. 3 .. 6. 
2B. Sold Hazard and Jones 17llh. loaf sugar, at 11. Id.-12 lb. raw do. 

at 10d.-l~ lb. Congou tea, at 7 •. 6d.-and lIb. Hyson, at 12 .•. 
31. Paid the balance due to J. Herd"on, cash £37 .. 5 .. 6. abatrmenl 

4d.-Sold him on oredit 10 lb. hops, at 13d.-and half a realn of 
cap-paper, at i d. rer q1tirc. 

Feb. 1. Sold W. Tomliuson 2 sl. yellow soap, at 9d. pcr lh.-(j lh. 
mould candles, at I •. Id.-and 16 lb. lump sugar, at 12ld. Recei"ed 
of him cash for account due, including the present goods, £4..13. 
abatement 3~d. 

Paid Bernard !\lason the balance due, calh £832; abatement 5., 
21d. 

4. Received of James Taylor ~ yr',. interest on £70. due this Jay, 
£1..15. 

5. Sold W. Tomlinson I piece super blue cloth, 36 yd •. at 27,. 6d.-for 
Bill at one month. 

/iI. W. Tomlinson paid me a Bill on Jones and Co. London, due May 
10, £60. which should have been at one month.-Charged him dil­
cottnl, 10 •. -Paid, agreeably to his order, the difference to J. Sima, in 
ca.h, £10. 

10. Bought of .T. Sanderson, cheese 25 ewl. 3 qro. 17 lb. at £3 .. 2 .. 6. 
per cwt.-Paid his whole account in ca.h, £88. abatement Is. Bid. 

Accepted Allen, 'Vild, and Co.'s Bill at two month., drawn JIlIl. 
3, £80. 

12. Received of Hazard and Jones's assignee, cllllh £2 .. 7 .. 2i. lor co_ 
pOlition aD £3 .. 15 .. 6. at 12 •. 6d. in the £. 
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DAY-BOOK, (page 1.) 

'c "1 .9 ~ Inventory, J:mllary 1st, 18:30. 
c] 
fo.,.. J have in Ready ;1/011. 1/ - - - - -

i, on S. Johnson, due 29th 

1 

1 

! Di/l" Receivable, :'\u. 
instant - - - - - - - -

etot. q,'. lh. 
Tea, 3 chests, gross wt. 3 1 17 

tare 027 

Duty included on 2 3 10 at 68. 2d. per lb. 

ewt. qr. lb. 
Raw Sugar. 2 hhds. weighing 27 3 18 neat, at 

£3 .. 14 .. 8. pel' ncl.. • • - - _ 
James Taylor owes me on bond, dated Auguat 

4th, 1826, with interest at £5. per cent. reI' 
allllUln 

lowe as follows:-
1 John Htrdsml, a halance of acconnts - - -

If£ B. d, 

1

1500 0 0 

21 :; 9 

98 1 o 

104 4 o 

70 o o 

;;; 81_ 9 

37 5 10 
Bernard IIla.o". for purchase of my house bv anc-

tiOIl, to be paid lst February next - £800 ~ 840 0 
Duty on do. at £.5. per cent. - - 40 ~ I o 

BiU. pnynble, viz.: ;-in. 1, W. Holmes's bill, to I 
H. Williams or order, accepted by me, due 19th I 

instant - - - - - - • 'II~ 10 0 

922 15 10 
--1-------- 5 --------

2 

2 

Allen, IVild, and Co., Leeds Cr. 
t By 3 pieces superfine blue cloth, each 36 yd •. 

at 25 •. Gd. per yd. - - - -
2 pieces narrow hrown, 84 yd8. at 4s. 9J. 
W rappel's - - - - - -

- __ ·-----8 
Bemard IIIason Dr. * To 2 st. raw iugar, at 9~d. per lb .• - -

3:t lb. green tea, at 8,. Gdo. -
ai '!Ids. blue clotb, at 28,. - • 

- -- -

137 14 
19 19 
o 5 

1 2 
1 7 
5 5 
~ --

7 14 

o 
o 
6 

2 
7~ 
0 --
9!\ 

* 'fhis column contains the figures of ref~re_nc~ to th~ folio of the Ledger in which 
lY account is posted. Th~y !\lIould be wrJtten In red Ink. 
t The preposit!on By is always pUt before any article for which a person Is crYdit,.tL * The prepositIon To is generalfy placed before arUcles for which. person ill doftl. 
!; but liome Bookkoepers omlt It. 
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1830, Jan. 9. 1.£' •. cl. 
Samuel Fletcher Cr. 

ewt. qr. lb. £. 3. d. 
By Kent hops, 1 1 5 at 5 7 0 - - I 6 18 6 

Worcester dn. 1 2 0 at 5 11 .6 - - 8 7 3 
Six months' credit, or £5. per cent. dIscount forl-- --1-

!! present payment - - - . - 15 5 9 

-------------10 Cr. ---I~_I--Simmonds and Co., Liverpool ., 
By Yellow soap. 2 ewt. at 76s. 7 0 

12 do;:. candles, at 88. 6d. 5 2 0 
4 do;:. mould do. at lIi. 3d. • 2 5 0 

!! 14-Tl!ll-0 
-,- U'illiam Tomlin.<o~14 --------;;;-1--1--1-

To narrow cloth, 7 yds. at 5s. Gd. - - - I 18 G 
calico, 15 yds. at Os. 8ld. - ,- 0 10 7 \ 

!l ''2''i9llI 
------19--- --,----

Hazard and Joncs Dr. 
To 1~ st. yellow soap, at !ld. per lb. - 0 1.5 9 

~ 'st. mottled do. at 9~d. - 0 5 6l 
[) lb. candles, at !ld. 0 G !l 
3 lb. moulds, at 18. O~d. 0 3 1& 

-1111~ 
------·----23----------. --1----

3 

James Sanderson Cr. I I 
~ H:~~;::sd a:

o
::: Invoj~~* - - - Dr. - 1

1

_
7
_\_3 ___ 6_ 

To 17 ~ lb. loaf sugar, at Is. 1d. - \ 0 18 11~ 
12 lb. raw do. at 10d. - 0 10 0 
I! lb. Congou tea, at 7s. Gd. 0 I 9 4.\ 
~ lb. Hyson, at 12.. - 1_0 ___ G_,~ 

-,.....-3.
1 
______ -.,-31 ________ 1 21 41 4 

John Herd.on Dr 1

1--1-1-
To Hops, 10 lb. at 1." 1d. . i 0 10 10 

~ ream cap paper, at 7 d. per quire - 0 .5 10 
1 _______ 1_01161 g 

-, --------Feb. 1. 
n'illiam Tomlinson 

To 2 sl. yellow soap, at 9d. per lb. 
G lb. mould'candles, at I •. 1d. . 

16 lb. lump sugar, at Is. Okd. -
2 

Dr. 
1 1 0 
066 
o 16 8 

-2- --4- --2-

• Manr tmdesmen .kcrp an InL'o1re Book, i~to ~'hich all invoices of goods purc"a$ed 
are regularly tran!o'crlbed. Some pa..· .. tc the m~~olces th';mselves within a blank boojc.. 
Tile account of Allen, Wild, and Co. (D. n., p. J,) is s"pposed to be a copy from theil 
invoice. Some make the Invoice Hook serve also for the" Bought J .. edger." This-bl,st 
jnethod, When the nature of the trade will admit, is well ~orth adopting. ' . 
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1830, Feb. 4 '1 £. •. 
ames Taylor D,·. II 
To half 11 year's interest on £70. at £j. per ceut. 

1 pCI' 8111JUm - - - - 1 1 15 0 
-------- 5 ---

lI'il/iam TomIiIlC01l Dr. I' 
To 1 piece ,ul,e.iinc blue cloth, 3G yds. at :!7S"\ 

Gd. - • - - - I 49 10 0 
For bill at one month. 

·-----10 ---
James Sanderso" Cr. \1 

c,ot. qr. lh. £. s. d. 
3 By cheese" ~:; 3 17 at 3 2 6 per Clrt. 80 18 2~ 

-·---------10 ------

I
Allen, H'ild, and Co., Leeds ' Dr'l! 

2 To my acceptance of their Dill at 2 months, ~ . 80 0 0 
drawn 3ru Jan. B. P. Book. ;:\0. 2. S 

:--------12 ------
Oat,' pU7'1Jeya1/c~, in Partuership with 1:1 

J. Herdson.t Dr. , 
To Cash, fur Oats purchased by met Ii 26 11 0 

Do. do. - - - - - by J. IIcruson H9 0 3 
Do. for warehouse rOOID, &C. _ li_1_ ..::. ~ 

.477 I 4 1 11 

cr'I'~1-912-
by J. H. 55:! 8 

3 

By Cosh received for Oats solO. 
Do. do. 

3 
£ .•. d. 

3 To Profit, ~ (42 .. 13 .. 5 D being my share 
_ I J. H. ~ (42.:13 .. 5~) being his share t I.':: i ': i :: 

;--------------12----
John Herdson pr. 

1

14331-:-1-: To Cash advanced to him on Oats' concern 
Oats solu ano. receiyeu for by him 

By Oats purchased by him 
Iris share of {'rofit -

1~"":':_8_ 
1438 I 19 I 8 

Cr. 1 ~I-o 1-3 
Ii 42 1 13. 5~ 

l,mr131~ 
~--------.-------.-,-.-

• This is supposed to be hought by the long CIOI. (120 lb.) agreeably to the general 
praclice. 

t Vide Example of a Partnership Concern, p. 187. 
t In thi~ concern, the entries of Ca.sh are not made in the Cash-Book; this being 

only a general statement of transactions supposed to have taken place before tho 
opening of these books 



(1) CASH· BOOK. (1) 
CASH Dr. ~:£. s. d. ~. 1830 CONTRA Cr. ! '1:£· \'.1 d. 

1830 ITO Stock • • - • 1 1500 0 0 'JUII. 9 By 8. Fletcher, I'uid him nill. I 
Jail. 1 Bills Receivoble, No.1, all ~ .No. I • • . . i 2 II 24 3 9 

8. J"hnson •• 1 2~ 3 9 1119 IIcet. :£I~ .. ~ .. 9 I{'.~ 158. 3d.; , 
9 S .• 1etcher, cheque on Smith . .Ii."oullt :£14 .. 10 .• 61 II -

wulCo. • 2 9 13 3 II Ditr .. seeDr..lIide 9 .. 13 .. :3, :1-
I 19 By Billa rayuhl", No. I, \\. II 

Holme.'s .: 21 4:; 10 0 I 31 Juhn lIer""on, hal. of lIcets.: I 
I (ahatement 4d.) • 1 I 37 :; 6 ______ i B.Jauce ;! l'I~(i_~ _9_ 

153:3 1~I_o_ : 1.·'12-I~j~_. 
Feb. 1 To Balance ••• '11426 171-9 Feb. 1 By Bernard I\Inson (total £8~~.. !,-- --,-I--

I 
W. Tumlinson (,.hnt.emellt 31d.) 2 4 1:3 0 J··?l, R.butemen~ 5 •. 21-1- ~ I 1 ,: 832 01 0 

4 J. Taylor. ~ year'. lilt. 011 :£70. 1 1 15 0 8 W. 1011111116011, pU1(1 to J. ::inll". ' 
8 W. Tumlll'HolI, Bill 011 JOllesllnd I ~ by hi. order •. ::!' 10 0 0 

Co. LOlldon, No.2, Due May Jume. Sunderson (£8U .. l..G~. ;I! / I 
10 . • •• 2 60 0 ahatement la. 8~d.) • 31 88 (I 0 

Sh"uld hwe beell nt one month: Bala1lCG • - - - 3. [;6.; II~ II! 
dehit him with discollnt lOs. 2 I 

Hi~ ucct. ,£4'1. 10 •. Dilf . .£10. I 
s('e Cr. side _ I I: 

12,To Hazard ,u)(1 JOlles'. Assignee, 
cOlllposition 011 :£3 .. 15 .. 6. nt 12.. , 

Gil, IJI tho.s;;. LoBS .£1..8 .. 3i· 3 _2_~_~~' ! li--.-
: 14(1:' 1)2: lIj i I·J!I,', i121 H! 
==== II=-=,:=-.: 
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INDEX TO THE LEDGER.· 

Allen, WilJ, awl Co. 
I 

A ::! 
I N 
-

B I3ills payable - - - ::! I 0 O~lts' purveyance - 3 

C I p 

D Q 

E R 
F Fletcher Samuel - ::! S Stock - . . . · 1 

Simmonds and Co .• 2 

G Sawlerson James · 3 

H Herdsoll J"llll •• 1 

I 
T Taylor James • · 1 

Hazard ,wd Jones - 3 Tomlinson Wm.· · 2 

IJ I UV 
I 

K I \V 

L I Xy 

M Mason Benmrd- . 1 I z 
• The Ledger has an Alphabelical Index, showing, at one view, in what roliO 11\1 
Ir500'5 accuunt may he fuun..L 

EXAMPLE OF A PARTNERSHIP CONCER:'o<. 

John lIerdson and I ha \'e been engaged in a joint conCf"rn as purveyoT~ or oat!' ror 
e army. I ha\"e pnrcllased oats for the jtJtnt stock to the amount of £,2~ .. 11. J. H. 
~9 paid. for Odl:oi jJurchased by him, £,JAY .. O .. :J. I have rec('ived, for oats tlUlt have 
en disposed of, £50i .. 9 .. 2.; and mv p~rtner ha~ recei\'ed. fmm the same ,"Duree, 
:;5 .. 2 .. 8. I have advam:eJ Lo hUll, at: dJtrerent limes, £4:i3.,17.; and ha\'e paid, for 
icehouse room and other sundry expenses, £1..13 .. 8. From these general heads, 
Hected from the particulars recorded in the Granary Dook, it js required to stato 
e transaction •. 
It maYt perhaps, be interesting to the learner to be informed that the above was a 
at occurrence i (or an accurate statement of which the writ~r was some Ume siDee 
plied to b)' the parties cODcemo4. 



~ 

(1) 
1030 'SINk Dr. ~ £. 

Jall. II To sundries, amollnt of Illy 

debts. 1 0~2 

Feu.I~! Ea/"ncc account Ifu.:3 I 4liO 

I

/\-ot(', "!rock i$ a terlll 11'('(~ In r"pr,'"1' [II !h~ II 
!hlll r 1'1 Itl' It,,,,).., Thl~ J,' "Iii ~'I'\' 

\ hLI hr I, II ,r h.ll lil, C'I11"'"'' " "I I". 
," ~" .. '11 I, I' In n ,l ~,I,"',11 I ,I, c· " I, f, tl .1 

I!:/~:':rlt'; .:,. r;;_~I[HIIIL~,e~'~~j'~' 'Il~t"~':, ~ to~' I :~ J (I.: 

8. 

IIi 
18 

LEDGER (1) 

1£ 
1!17% 

II 

d. P 1830 'C""lra Cr. I 
:i J,u, 1 By SllntlricB, nmOll,llt ur 1 

I 0 ~I property·.-1 
O~' 

,f 't-n',n .. Inrit'". I' Cl.'1I1" te (",~rl,d on 1\ 

,\"" I I~' ,,1: I; I.? ''1 I.r;::~ I '::1 .~ll ~"I:~frl';'" 'II', ,- ~- t.~,:,: \ 

I
""",",",,,'" ",.", ", .. ,,," ".'" 
,,, I, 1 1"11 \ lil,',1 Th. (.1'.1><1; (I ."", J,,: 
, .( s f II! .'\ d . . A,("( \I: 11,0\ ntr I, ", 

r , pl"h tI, 1.I) 3. dl1l~ IIlal \",.11'" II) lilt: I I 

I" , 

8. 

8 

d. 

9 

-'1-
1

-
1
-' I:::W -c.-;:;;;;--. -C:::-I--,i-' -I-I-

I , 711 I 0: II ,: Feu. 4 By Ca,II for lIl1crcst . c. h. 1,1, I 11~ 0 

3 1'_I_~,_1l II IDlIi"""C - . . I tlJ. :l,1 :u I~_II 
II 71 1 I.., Il, I, I I ' \.) I 0 

IHJO .Jr1I11(S Trl1lh'r 1>1'. 
.Tan. ], Tn lllrlll~'Y on 1)[)1td 
Fel). I' 1I~lr a yl'''.r.~ illt,'fcst 

1 ====.:. ==---= --- --- ---------------- ,- ~--

18~O '.l"~/:I IIO'd"",, Dr, I n_ I" I' I:~ HI ("'111m C/"j 1'--1--1--
JUU, 311 1 u ("I,ll L 17 .. J ,(i. aua!. "d. ,'. b~ I ,~'/ :cc __ .,- ~n= '~I:".~) H,Y a 1I.,1a:ICl' of "r'·m~"'." 1 * I' _ ~7 _ ,~,_lfl_ 

1

,1 ' II It' I 'I ,h U. L D) olllldllL ,I, Oil U,,'., ('<U·, 3 - --.-
1 . ' ,I C I I· l' 1 1'3 I "l F b In Tn fH1Jl( 11f'~ :3 4~:': 'l!I U' ecru '.) . 0.) 

e • -I I> I, 011 U ,to' COIl(ern , IL,. 3 1 I Ii i 411 I I 
]Jalallcl' • I 1 ---- I 

4,Ili\:l! ~\I ' =='= - - __ ._ .. _' _______________ --'-1-
1830 :liernard ft[flS,,,. Dr, 1---

1
- -I --1--'; 1:;:10 ('ullim C,·. I I I 

.LUI.8 To ""11l1rj"s. 1 7 1,1, ~ \ i Jail. I' By 1'"1'c1las(" or II lII"C, I 
Feh.ll Cash L33~, abat. 55. ~Jd. ('. u. 1'1 ~:12~1~1~,1 all,l Jllty, due feb, 1 11 ',:~.IIJ \' 0 

o 

.­
ro 
CO 

t"' 
t1 
t:J 

" M 
:::> 

..-... 
£: o· 

._!I gl~i=~i_~.11 !=:I==.::=-,=< 
... "'hen nn account ffi balanced, n double Iwe IS ura\\ II lIJrou:.,:h the moncy columns. both on the Dr. and Cr. Sides of 1I:(' L('l.:':l:r: us III J -' Ih'rJson's 

at:.coun~. abO\:3 



l!) LEDGER. 
1830 IBil!. PaYlIble 

Jan. 19 To Cash 
1». I' ,£. 6. (/,. 11830 Contra Cr. ;1;; '6. d. 

C. b. 1 45 10 0 Jail. 1 By Holmes's bill, No.1 1 _~ ~ _0_ 

(2J. 

Wo.3 80 . 0 0 Feb.l0 Allell, Wild, and Co.'s bill 1--
1

'- -. 1===1 No.2 - - • b.b.11 8o 0 0 

1830 '1'-All-e-II'-Wi-il-d'-~·'-C-O'-L-CC-d8-'D-r·I-I-~- 1830lcolltra C,·. 1 1='= = 
Feb.10 To Bills payable - 3 80 0 0 Jan. 5 By Cloth 157 18 6 

12 Balance - - - tfo.3 ;7 18 6, 

. ______ 1157 18 ti 1 __ 1 ________ 1_1'_' __ 

1830 IBamuel FlctcllCr Dr., I I 1830 Conlra Cr. 1 ~ 
Jan. 9 To Bill, aUlI disc. on hops c. b.I 24 19 0, Jan. 9 By Hops _. 2 15 5 9 t! 

I 

! ChCl1UCOnSlUith&CO,/C, b.I !J 13 3 gJ 

I -2-4

1

:.-1-9 -0 ~ 

Simollds4- Co.LivCI'puol, Dr'I--I-I'---' 1830 icontm Cr. 1--- S-
Feb. 121 To Balance - - ._tfo_._3. 1 14 _~I 0 Jall.10 By goods ~I 14 .: 19 0 ~ 

I 
1830 Coutra Cr. 1 

2 9 l~ Feb. 1 By e8llh c. h. 11 " 13 0 
Fob. II -do. - - I 2 II 2 4 2' Abatement c. b,11 0 0 3~ 

-41~~ '1-4 ~3J 
51 To·Cloth - - - I 3 1149110 0 . 8 .,nm. .b.l ,,- 0 r-Oj 
.II (i:ash£IO.DiaCOWlt108'C.b.l~~~~1 . " ..... 

60 I 0 0" ., 00 
=.= .---; ;( .== CO 

Feb. 12 Balance 

n 



,a) LEDGER. 
1830 Il/aJ:lJrd and Jontl Dr. 

JIID. 1!1/ To soap IIDd candles 
28 Sugar and tea 

£. •. d. I 1830 ConirlJ Cr. I £., .. 4 • 
1 II 2' Fel>.l2 Dy caah for compositioll, c. h. 1 2 7 2! 

2 II-=- _4 ___ 4_1 remwnder lost c. b. 11_1_ ~ ~ 
3 15 6 :1 15 (j , '1=1==1 ===' .1890 Jame. Sandeno" Dr. 1------ w;- Cont.-a ~ -- ---- --'.b.lOI To cash £88. abat. 1,. 8~d.!C, L. 1, 881 I 8l'.JiUl.23 Dy goods • 2 I 7 3 (j 

'I'Feb.IO dleese • 3 I~~~ 
. , I 88 I a! 

, I ==== -==-= ---=-=; = ==== -===:..: 
--------'.-- ----,------

1830 Oat,' Purveyance, ill Co. with I .IH:JO . CUlItrtl. Cr. i 
J. licrdsl!1t Dr. ~eu.l::! Dy sundnea 3 li.'C::! I II I 10 

Feb.I2 To 8uuurieB 3 477 4 I I " 
Profit, ~ to "elf £4::! .. 11 .. ;'.! ~ 3 8~ (j 11 : 

~ J. II. £4~ .. n .. 51 5 .j " 

--- I 
, _;~::!.J~l"", 10 1 __ . _11 __ 

('E' UtA!. :1 1 1 I HAI."et:. ! 

1830 jBalallce Dr. 11--,-- --IIIlilJi) CO/(/1fl Cr. --1-- -- --
Feb.12 To cash ill hand c. L.1

1

565 12 II~ ,FeL.I:.! HI' J lIerdRoll, lowe If\!. 1 I 17 4~ 
James Taylor, owes me 110. II 70 0 0 1 Bill" I'IIY,lhlc.. 21 8U 0 0 

Allell, Wild, Rnu Co. 2,' 77 13 6 

II 

SUlllllonds and Co. 2 14 1 'I 0 
__ __ __ Stock account dehited II ~ ~ ~ 
,
635 11~IIIfJ I~L~~ ,LIJ 

2 

(oil ... 
8 

to< 
1'1 
o 
Cl 
t'I 

" ....... 
~ o· 
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..:.,., 




