


ANSWERS TO THE QUESTIONS 

IN' 

ADDITION OF VULGAR FRACTIONS. 

(2) lU, Ans. (3) 4ft, Ans. (.1) 8n, Ans. (5) U,An •. 
'(6) 17~\-, Ans. (7) 8Tl:rlr' Ans. (8) 10th, Ans 
(9) 7N, Ans. 

SUBTRACTION. 

(2) iTJ' Ans. (3) 5-s-h, Ans. (4) H, Ans. (5) iH, 
..4ns. (6) 631'JIr An~. (7) 2H, Am. (8) H, A~lS 
{O) firs. Ans. 

~IUL TIPLICATION. 

(2) H, Ans. (3) 672-(0-, Ans. (4) 7933H, Ans. 
(5) H, Ans. (6) rr'i'~. Ans. (7) 4H, Ans. (8) 16, Ans. 
(9) 5H, Ans. (10) .zI59s. lld.·i-fT' Ans. (ll) 8m. 2r. 
188+ '!Ids .• Ans. 

DIVISION. 

(2) n, Ans. (3) 48i, Ans. (4) 430t, Ans. (5) tt, Ans 
(6) t, Ans. (7) iM, Ans. (8) 2-H-, Ans. (9)!cr, A7I.J. 

{IO) 19B. Ans. 

ADDITION OF DECIMAL FRACTIONS. 

(1) 48iJ'8784, Ans. (2) 9S'BODt, Ans. (3) 981'2673, 
.,Ans. (4)855·7195,Ans. (5) 4035·839,Ans. (6) 2S03-3416, 
Ans. . 

SUBTRACTION_ 

(I) '0383, Am. (2) 0'61, Ans. (3)55'3, An.~. (4) 194'7925, 
Ans. (5) 516·28, Ans. (6) 548'00, Ans. (7) 23'0408, AilS. 

(8) '106~, Ans. 

MULTIPLIr_tTION_ 

(1) 4'70117, Ans. (2) 659'7-1.:5, Ans. (3) '05758775, .171.,. 
(4) 1674833'05, Ans. (5) 5571'0985, Ans . . (6) '1';!)·3..'l35, 
Ans. (7) 210'5980085, Ans. (8) '429075, A'ns. (9) 
000049, Ans. (10) 5'450575, Ans. (ll) 1){)-22675, .A'lls. 
112) '00055300185054, Ans. 

DIVISiON. 

(1) 3'35, Ans. (2) 275'44, An$r (3) 1196'17, Ans. 
(4) '3', Ans. (5) '00069, Ans. (6) 23125, Ans. (7) 1148'99, 
Ans. (8) '00(t3013, Ans. (9) 20'163, A1I5_ (10) 535'68, 
A)ls. (11) 13'5t9, Alf>. (12) '3183+, Ans. (13) 37UJ, 
Alls_ (H) '0374, Ans. (15) '1;{}7 .'~'lS. (16)·003112,Ans. 



AIUTHML:~TICAL TABLES. 
r-;U~lEahTIUN. 

Units ...................... , 1 
Tens ...................... 12 
Hundreds.. • • .. ... .. . . • •. i:2 3 
'Illousands ...•...••••• 1, 2 34 
Tee" of Th~usand, .•• I 2 • 3 4 5 
C. of Thousands •..• 123,4 ij 6 
Million.. .. ..... I I 2 3 4 • .5 6 7 
X. or lViillions .• I 2 j :3 4 .5 I 67 I! 
C. of Millions 1 2;J ; 4.5 6 , 7 8 !) 

CURRENT MO:-lEY. 

4 Farthings make .• 1. Penny 
12 Pence ........... 1 :Shilling 
12" Shillings. I'POll",l, or Soverei~n 

PEl'iCE. 
d. .,. fi. 
20 are I 8 
24 .. 2 () 
:.Ill •• :l I) 
3;; .• 3 0 
41) .• :J 4 
48 •• 4 () 
00 .. 4 2 
no .. 5 I) 

70 •• 5 10 
72 .. 0 . 0 
80 •. (J 8 
81 •• 7 0 
90 .. 7 6 
96 .. 8 0 

100 •• 8 4 
108 .. 9 0 
120 .. 10 0 

SflILLJ."GS .. LONG MEASURE. 
s. £ s. 
20 arc I 0 
;.II) •• I III 
40 •• 2 () 
50 •• 210 
6U •• :3 0 
7U •. 3 IU 
flO .• 4 U 
!Ill •• 4 IU 

100 •• 5 () 
110 •• 5·10 
120 .. U U 
I:JO •• U 10 
140 .. 7 0 
151) .. 7 10 
IIje) •• 8 0 
IiI) ., S 10 
18U •• \I I) 

3 barleycorn. 1 inch 
12 inches ...• 1 foot. 
3 feet .....• 1 yard 
6 I~et ...•.. 1 fathom 
6;Yds. • . . •. 1 pole 

10 poles ..... 1 furlong 
I:i fur ....•.• 1 mile 
i3 lIliles ....• 1 league 
.!Jt miles ...• 1 degree 

LAN IJ MEASURE, 
9 reet make 1 yard 

3Ll i yds ...... 1 pole 
10 poles ••.•• 1 rood 

4 1'0015 •••• 1 acre 

CLOTH MEASURE. 
2.l inch make 1 nail 
4 'nails •.... 1 quarter 

lIlULTIPLICATION. :3 'lfs ....... 1 Flem.el 
4 qr ........ 1 ftrd 11 2 I i3 1 41 5 I (j I 7 I~J 91 101 II I I~ .5 q~s ....... 1 :ng. ell 

-21~fl-(fl-8Ti\j'ITII1Tlltil IHI :.lUI 'J21:lJ Uqrs ....... 1Fren.el', 
3t Iii Yli~ll.jlltil:tII-:.tJI tll :}lI1 :3:31 .. .:~Notf!_Thi5 'T1i\1E. O

" 

4 1 t;: 1:.1 I j ,) I ilJ I :!! 1 ~d I ;):l I ;;tj I 40 I ~~ I ~:si ::,bl·.p,~~!1 50 seconds .... }. minute 
:J Ilv 1~-'_:!~Jt·)JiJu.-'~j J...:'IJJ~L~I 'F, 1~1 [0. divi.':o .. ',0 minutes .;'1 hour 
6JI2 ~ 24 : 30 1 31) I ~~ I IH( 6~ 1 .. O! :,li I 1:, ~;g ;:~".:;; :!4 hours .•.• 1 day 
'7 fl'T121 I iii I ;j', 101.21 :'I_!.). i")! '['1 77! !:1~ ~~~~'~I~b! 7 day" ...... 1 week 
HI jlJ 1 t~ I ;j}J_::.~ .. l:!.'<:"'I~I~'-I~L . .!'.:'_LtS.ti..,_\J?l ;-'.;" 6"m 4 weeks .•.• lluonth 
T[i!J 27 1:35 f 45 r')1 I • .. i.!....!.'=-~:'.O...l..!-ll iO~ 3, .. c. DRY MEASURE. 
10 1:t1J I au .I.'~i I :~l' 1_~ .. 1_0''-.?1~ !_l!~J~:~~ 2 gall. make 1 peck 'II 
ITI22 133 J 441 [,.) I ti~j 1 :!2....G~~ 1..Y2 .. L.!..I~J..l~lLI;"· 4 pecks .... 1 bushel 
i:t 1 %4136 14~ It;l} 112 1;;119. 11 11'; 11:11) 113211:1!, 4 bushels ... 1 sac/;. . 
- .. - ....... .. 8 bushels ••. 1 quarter: 

~ab{t~ of.~l1d"l'nt5 an'l.'f ~'ltil5Ut'tS. 4 QUarlerSA. '·1 chaldron 
l:>9,/)&1 10 quarterS1!!f 1 last 

-------. -.---,------.--- I' 

I PRACTICE. OF A ~ON. APUTHEeARIE~'. tiOLID MEASURE. 
- Cn:t. T. 2~ gr. make I serupII' 1728 inches .. l solid foO 

OF A POUND. IIJ are I half .! scr ....... I d ..... m 27 feet .... 1 yard { 
lOR 3UVEREIClN. .'i .. lfOU1'th 8 dr ........ I ounee . .: 
~. d. £ 4 .. 1 fifth It oz .... '" : POlllll1 C\)A.L M,EASURE.! 
1
10 

Oarel balf 2} .. I eightb WOOL. 3 bushels ' .. 1 sack .j, 

6 8 •. I third 2 ., 1 lenth 71h. make 1 clove ;30 bushels ... 1 chaldro 
5 0 " I fourtb I i. 1 twentleth 2 cloves .... I stone : 
4 0 .. 1 6ft5_ .... _ i! sthnes .... 1 tod CU:;TOi\lARY 
'3 4 .. 1 sixtb . OF A HUNDRED. 61 tods ..... I wey WEIGHT OF GOOD.~ 
2 0 .. I eighth. 2"wcys ..... I sacK' . /1 
i! 0 .. 1 tenth qr./6. Ct/lt. \ fi k" fb t ' I I !l .. I twelfth i! I) £.re 1 half 12 sacks ..... 1 last '11'''10 0 nt er IS • ~ 

: 14 .• 1 fifteenth lOis I fourth ALE~ND UEER A liI'kin of soap ' •••• 'JI 
h . . . . , . A barrel of pot asb~s .. '": ! 1 3 .. I sixteenth 0 10 are 1 sevenl 2 PllltS make I quart A barrel ofanchovle~ .. ~ 

1
1 a is 1 twentieth 0 14 .. 1 ei"btb 4 quarts .... I gall.on A barrel.ohoan ..... ~~. 

. 9 gall?us '" 1 fi~klll A barrel of butter ••• 2:.' 
i OF A SHILLING TROY 2 fi~klDs: ... 1 kllder .. &;. fother of lead, .11 
II d. s. ' ~4 gr. mllke I·dw.t. 2 kllderkms. I barrel.; cwt. 2 qrB. or '. '. :lIe 

6 are 1 half 20 d 1 . Ii barrel ..•. I hhtl. Aharrel of candles .. Ill: 
4 .... 1 third 12 WL .... lO.UOC~ 2 barrels ... 1 punch. A stune<>firon. or.shot- 14 
3 ., .• 1 fourth . uz. .... poun ~ barrels. " .. ~11:!_ \galloll of trolin oil " 7 

2 .... 1 sixth I AVOlItDUPOIS.! '. WI ~E. If fagot of.st,,!!' ••••. ,':;U 
II Is I eighth 2 pint. make I <juar! A stone oj lila'" .•• 
1 .... It\1[elfth IG dr. make loz. 4 quarts .... I gallon A scam of gl"""" 24: . 

'~16'OZ' .... lIb, 10 gallons ... h~.n kel' atone, or ......... ll, 
OF A PENNY. 14 lb •• '" I Btone 42 gallons " 1 tierce A rol1 of po.rebment. .. , 

fanli. d. Q lb ......... 1 quarter6:3 gallons ... 1 bhd. S dozen. skiDS ' . 
2 are I half 4 qr .•. ' ..•. ,. I CWL 2 hhds. ..... 1 pipe , 1\ bi\rretof tlgs, .1'1'''11'. ~ 
I i. I fourtb" rowt .... I t~1l 2 pi,i"8 ..... 'Inn. near)~ M to .... '~.:. 



TIlE 

TUTOR'S ASSISTAN T; 
.D"I~O A COllPX:-lDIUM OP 

PRAcTICAL ARITHMETIC, 
Fon THB 

USE OF SCHOOLS, OR PRIVATE STUDENTS: 

CONTAINING 

t. At-itAmdic In Whole Numbfrs; the Rules 
, of whicb are expressed in a clear, con. 

cise, and intelligible manner; and the 
operations illustrated by examples work· 
ed at lengtb, and by numerous ex pia. 
Dalory Note. and Observations; with 
an ample vuiety of Examples for tbe 
exerci,e of Learners, calculated to ini· 
tiate them in tbe knowledge of real busi· 
ans. Alao the New Commercial Tables, 
adapted to tbe present I'gislalice '<'gula. 
!Sans of Wrights and Mearu,es, and the 
modtTn practice of tTad,. 

IL Vulgar Fractions, explained in an easy 
and /amiliar manner; in the practil-e of 
which t .... most elegant and abbreviated 
mod"" of opc!rntion ::.Jll peculiarly ineul. 
,,:11.:<1. ' 

III. Decimal Fraction., elucidated with tb. 
ntmost perspicuity; with (nvolnti01lo 
Evolution, Position, ProgTe'SiOll, ami 
the calculation of Interest and Annol. 
ties, on an extended scal~. 

IV. Duodtcimals, or the Multiplication at 
Fret and Inches; with numerous exam­
ples ror practice, adapted to tbe vanOIla 

business of Artificers. 
V. Met/suralinn of Superficies I preceded 

oy plain and concise Geomelfi.eal D'i/i­
Dllions. 

vr. A Colleelian of QII .. tio .... promillO .... 
ouslyarranged'; intended as recapitn. 
tory Exercises in tbe principal Rill" of 
Arithmetic. 

V II. A Compendious SJlftnA ql'IJook--'1" 
ing. 

BY FRANCIS WALKINGAME, 
\vBJTJNO·)dAITER .t.XD ACCOUNTANT. 

THIRTEENTH EDITION, 

REVISED. CORllECTED, AND ENLARGED BY TilE ADDIrI01~ {>, 
SUPERFICIAL 1\1E:-;SURATION, 

.£IfD'" COb'.lf'£NDICM (tV 

BOOK.KEEPING BY SINGLE ENTRY. 

BY WILLIA~1 BIRKIN, 
IIASTSB OF AN ACADEMY IN DIIBDV. 

~t. jjof)n, N .U. 
MCMILLAN, 

PHaNIX BO:OK AND STATIONERY WAREHOUSE, 

PRINCE WILLIAM STREET. 

lfH2. 





T~lE EDlfOn'S PflEFACE. 

TllI~ illlmen~e circulation of 'V,\I,KI),;GAAJE'S TUTOR't; ASSISTANT, 
t'\'en in its original form, is sufficiently evinced by the very extensive 
:tIlll IIniforll.ly ilJcrea~ing demand wbich the Proprietors of the pre­
t;l'l1t Etlitioll have for many years experienced. 

To udvllnce the utility of a work held in stich high estimation 
J1!n<'lIlg Contluctor!! of Schools; by simplifying the Rules, corl'ecting 
~Ind modernizing the antiquated phraseology, supplying deficiencies 
where there was a paucity of Examples, and incorporating with its 
origin31 matter such emendations and additions as appe3r to be 
called for by the present improved state of Arithmetical Science; 
wdl, it is presumed, be rendering an acceptable service to the 
Public. 

Amongst the various improvements introduced in this Edition, 
may be enumerated, a more intelligible elucidation of the system of 
Natation; of Direct, Inverse, and Compound Proportion, Practice, 
Interest, Pl'Ogression, &c.; more perspicuous illustrations of the 
rheory nnd practice of Vulgar and Decimal Fractions, E\'Olution, 
Duodecimals, &c.; the substitution of the new Aritlmletical and 
Commcrcia1 'Tahler; the insertion of many additional Examples 
:rarticlllarly in the elementary Rules), adapted to exercise and im­
prove the judgment of the Learner; also of Rules for the particl1-
lar cases in Profit and Loss, of Involution, of Theorems for the 
50lution of all the possible cases in Arithmetical and Geometrical 
Progression, Superficial Mensuration, a number of useful Supple­
mental Questions, and a Compendium of Book-keeping. 

Such.,ire the attempts that have been made to enhance the rca I 
worth o'rthis popular Treatise on Arithmetic. How far the intcn­
tion may have ueen judiciously or successfully executed, must be 
left to a candid Puulic to determine. 

'Vith a confident reliance, however, on the favourable considera-
. tion of those whose judgment and experience most essentially 
qualify them to discriminate between realities and specious preten­
"ions to improvement, and duly to appreciate the difficulties of 
rmch all undertaking; the work is respectf.ully submitted to a trial 
hefore the tribunal of its legitimate judges, with an anxious and 
hopeful anticipation of obtaining their verdict of approval. 

Derby, FdJfuary 7, 1827. 

Advertiument to the Sixth Edition. 

\Ym:s the Editor first undertook the task of modernizing :lOd im­
fJroving this work, with an anxious desire of rendering it more com­
Jlll'n<lJrate with the progress of scientific information, nnd hett(,r 
adapted to (he present improved s.\'~t,..m8 of instruction, thereh,· to 
(,iCiJitaw the arrll:.lou.~ labours (If the Teacher in (he communication, 



vi ADV£RTISEftJENT. 

:Inti of the Pupil in the ncquisition ofa branch of knowledge ~o u~e. 
fill and inJlspen:SHblej he was limited materially in the ext-cution 
of his views by the necessity of conforming the whole of the ar­
rangement, as well as a considerable part of the methods of opera­
tion that were susceptible of improvement, to those of FALCO:oiAR'S 

KRV to the ol'iginal work. The same necessity compelled 111m to 
retain every example contained in' the old editions, however ob~o­
lete, useless, or absurd the subject might have become, from the 
innovations which time invariably introduces in the management (It' 
commercial transactions. Hence the student was subjccteu to the 
double incollvenience of referring. for some important parts of 
the additional matter, to the Addenda in tbe Al'ithmetic, and to an 
.Jipperuii.r to the Key. This impediment to improvement is now .. 
removedj for, having constructed a new KEY witb corresponat.'1lt 
improvements, he has been enabled to complete his intentions hy 
the regular incorporation of the newly introduced matter, by all 

nrrangement more rational and more consistent with the modern 
practice of instruction, by the expunction of some useless subjects, 
nnd the "lIb~titution of others of more real utility. 

Besides the emendations and additions enumerated in the pre­
CL-dillg Preface, the worked examples under each Rule are nuUl 
exhibited in a more convenient form, considerably amplifietJ, and 
illustrated by copious eJ.'Plallalory 1wtes;-the theory and practice of 
Circulating D~clmals are comprehensi\'ely and clearly explained j­
considerable improvements have been effected in that part which 
treats of the Doctrine of Compound Interest and Annuities, the 
Tables of whiah have been greatly extended,' and, in order to correct 
t he errors that abound in the Tubles of this description contained 
in several scientific publications which have been collated, the 
acciu'(U;y of these IlIlJI been verified by actual calculation. Some 
lhcful additions have also been made in the Mensuration and 
Bonk-keeping. 

Three years have now elapsed "ince the IMPROVED TUTOR'I 

ASSISTANT was first issued from the press. That it has been gl'eatly 
appro\'eu, has been manifested by the mO,st une~uivocal\.and satis, 
factory proof,-the sale of several large Impresl!'I.on$. Under such 
fluspicious symptoms of encouragement, therefore, the Editor feel~ 
8n incr~a8ed confidence in the prospect of obtaining the sanctioQ 
of an enlightened publi('. 

Dcrbg. Ft:hNUl1'Jl I, 1830. 



THE _\l:TT-WR'S pnEFACE. 

Tn-s public will, no doubt, he ~urpri~cd to find there iR another 
attempt made to publish a book of A HITHMETIC, "'hell there arc 
lillch numbers alrt-ady extant on the sallie suhject, and several oi 
them that have wlately made their appeallll1CC in the world; btlt I 
flatter myself, that the following reasons which induced me to com­
pile it, the method, and the concisencss of the Rules, which are laid 
down in so plain and familiar a ,munuer, will have some weight 
towards its having a favourable reception. 

Having some time ago drawn up a set of Rules and proper Ques­
tions, with their Answers anne.xed, for the use of my own school, 
lind divided them into several books, as well for more ease to my­
~elf, a~ the readier improvement of my scholars, I found them, by 
-experience, of infinite use; for when 3 master tal.es lIpon him that 
laborious (thou~h unnecessary) method of writing out the Rules 
and Questions in the children's books, he must either be toiling and 
slaving himself after the fatigue of the school is over, to get ready 
the books for the next day, or else must lose thnt time which would 
be much hetter spent in instructing and opening the minds of his 
pupils. There was, however, still an inconvenience which prevent­
ed them from giving me the satisfaction I at first expected; i.e. 
where there are several boys in a class, some one or other must wait 
till the boy who first has the book finishes the wl:i!lng of those rules 
or questions he wants, which detains the others 11;.om making that 
progress they otherwise might, had they a proper book of ,Rules and 
Examples for each boy; to remedy which, I -was prompted to com­
pile one, in order to have it printetl, which might not only be of use 
in my own school, but in other schools, whel'e the instructel's wish 
their scholars to make a quick progress. It will also be of great USE 

to such persons as have acquired some knowledge of numbers at 
school, to make them the more pel-fect; likewise to such as have 
completed themselves therein, it will prove, after an impartial p"ru~ 
sal, on account of its great variety and brevity, a most agreeable and 
entertaining Exercise Book. I shall not presume to say any thing 
more in favour of this work, but beg leave to refer the unprejudiced 
reader to the remark of a certain Author,'" concerning compositions 
of this nature. His words are as follow: 

"And now, after all, it is possible that some who like best to tread 
the old beaten path, and to toil at their business, when they may do 
it with pleasure, may stm't an objection against the use of this well­
intended Assistant, because the course of Arithmetic is always the 
!lame; and therefore sa)', th~t some boys, lazily inclined, when they 
see another at work upon the same question, will be apt to make his 
operation pass f.lr theil' own. Rut these httle fOl'geries are soon de­
tected by the dili~ence of the Tutor: therefore, as diffel'ent questions 
to different boys do not in the least promote their impro\'ement, so 
lIeither do the slime questions illipede it. Neither is it in the power 
of any master (in the cour~e of hi- husillf'~~), how fLlIl of ~pil'its 

.. Dilwonh. 



Till 

fioe"(~r he may l)f;, tll fmclIe new examples at pleasure in any Rule; 
uut the Maille qutstiOIl ~~iIl frequeutly OCClll' in tbe same Rule, not­
withstanding his greatest cure and ~ill to the contrary. 

" It !nay also be 'f~lrthel' objected, that to teach by a printed book 
is an argument of ignorance and incapacity; which is no less trifiing 
than the fOl'lller, He, indeed (if such a one there be), who is afraid 
bis scholars will improve too fast, will, undoubtedly, decry this 
method: but that master's ignorance can never be brought in ques­
tion, who can begin and end it readily; and, most rertainly, that 
scholar's non-improvement can be as little qllestioned, who makes 
1I much greater progress by this, tl1an by the common method." 

To enter into a long detail of every Rule would tire the reader, 
and swell the Preface to an unusual length: I shall, therefore, only 
give a general idea of the method of proceeding, and leave the rest 
to speak for itself; which, I hope, the reader will find to answer the 
tItle, and the recommendation given it, As to the Rules, they fol­
low in the same manner as the tableof contents specifies,and in much 
the same order as they are generally taught in i;chooltl. I have gone 
through the four fundamental Rules in Integers first, before those of 
several denominations; in order that they being well understood, 
the latter will be performed with much more sase and despatch, ac­
cording to the rules shown, than by the customary method of dotting. 
In Multiplicatiou I have shown both the beauty and use of that ex­
cellent Rule, in resolving most Questions that occur in merchandi­
sing; amd have prefixed to Redue.ion sevel'al Bills ofParceli, which 
are applicable to real business. In working Interest by Decimals, I 
nave added tables to the Rules, for the more ready calculating of 
Annuities, &c. and have not only shown the use, but the method of' 
making them: likewise a Table calculated for finding the Interest 
of Money for any number of days, a't any rate per cent, by Multipli .. 
cation and Addition only; whirll lIlay also be applied to the calcu­
lation of Incomes, Sal:.lrieu, or Wages, for any number of days; and 
I may venture to 83)', I have !!,one through the whole with so much 
plainness and perspkuity, that thel'e is none better extant. 

I have nothing farther to adJ, hut a I'eturn of my sincere thanks 
to IIU those gentlemen, schoolmllstet·", and others, whose kind appro­
bation and encouraW'll1ent have now established the use of this book 
in almost e\'cry sdtolll of eminence throughout the kingdom: but I 
think my gl'l1titude more especially due to those who have favoured 
!l'e ,w,ith their remark~; though I must still beg of every candid and 
JlldlClOUS reader, that If he should, hy chance, find a transposition of 
a letter or a false figur~ to excus,e it; for, notwithstandi l1g there h08 
been great ~are taken 10 correctmg, yet errors of the press will in­
evitably creep in; and some may also have slipped my obliervatiOll; 
in eithel' of which cases, the admonition of a good-natured rellJt:r 
will be very acct{Jtable to bis 

much obliged, 
and most obedient humhle servant, 

F. WALKINGAtvlE. 
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EXPLANATION OF 

ARITHMETICAL SIGNS OR CHARACTERS. , 
+ is tll", sign of A DDlTlON, Rnd is called plus or more. 
_ is called 'minus, or less, find denotes SOBTRAC!:TlON. 

X into, find denotes MULTIPLICATION. 

by, and denotes DIVISION. 

is the skn of EQlJALlTY. 
: : are the signs of PROPORTION. 

,,/ is the Radic~l Si,qn, 01' Sign of EVOLUTION. 

(/) d.'wlles IJle difIi.'l'ence betweell two quantities, when it is 
ullcertain which is the grenter. 

ILLUSTRATIONS. 

ti .. 1- 3=::9 8i~nifie8 6 plus 3 equal9: that is, 6 added to 3 equal 9. 
',-4=3 si~nifies 7 minus 4 equal 3: that is, 4 taken from 7 

leaves 3. 
4 X3=I2 is read 4 into 3 equal 12: that is, 4 multiplied by 

3 t'Cj ual 1:2. 
i 2 +4=3 is H'lld 12 by 4 equal 3. But Division is more 

conveuiently expressed in the form of a Fraction: 
llllltl, 1-4' = 3; twelve dit'ided by fOUl' f!qualthree. 

A,G 2 : 4 : : 8 : 10; As 2 are to 4, S:] m'e t~ 10 Hi. 
,.; 16 = 4; the Square Roof of' 16 equal 4. 
\/6.1 = 4; the Cube Root of 64 equal 4. 

A vinculum connects two or more terms which are to be 
considered us forming one term or quantity. It, is signified 
by a lille dm \\ n over tbem, or by parentheses incl udi ll:;- them. 

A poi1lt is often used instead of the cross to denote Jl-Iulti­
plication; and in Algebraical Theorems, &c. the multiplica­
tion of the quantities denoted by different letters is untlerslood 
by placing the letters together without any sign betwet-n 

them. Thus, 2 . 6+ 7 denotes that [) and 7 are to be added. 
and the Bum (12) to be multiplied by 2. Also, (ab+c). 
(n-I) denotes that a and b are to be multiplied, c added to 
the product, and the \\hole to be multiplied by one less thal\ 
the number or quantity represented by n. 

The Cfnnmon sizes of Books are 

Folio, ....... of w~ich 2 leaves make a sheet, 
Quarto, . .•. ..... ...... 4 It •••••••••••••••••••••••• 

Octavo, .... ........... 8 ........................ . 
Duodecimo, ........... 12 ........................ . 
Octodecimo, ........... 18 ........................ . 

mat'ked 
fo. 
4l0. 

8vo 
l~mo. 
l!:Smo. 
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TUTOR'S ASSIST}1.1\T; 
DEU":O 

A COMPENDIUM OF PRACTICAL ARITHMETIC. 

INTEGERS, OR WHOLE NUMBERS. 

ARITHMETIC is the science of numbers; or the art of numc­
rical computation. A whole number is a unit, or a collection 
of rmils. 

Numhers are expressed by ten written clJaractel"8 called 
nc-ures, or digits: ri:::. 1,2,3,4,5,6, 7,8,9, which are sig-
7i1"jinFlt Ii!.! tlI"l'S, all declaring tlleil' (\\\ n values hy tilt' lHl!i!f>'; 

;, :Id the cil'/u:r, or nougltt [OJ, an itlsignificant fi~ure, ilJdica­
t!!Jg 110 value "ben it stands alone. 

NUMERATION AND NOTATION. 

A flume standing alone, or the first 011 the ?'ight 01 o!hpf'!', 
dfllotes only its simple value, as so many units, or (In,'.": the 
~'>('()!ld is so many tens; tIle third, so manv hundreds, &c-. ill­
('l"t'asing continu~J1y towards the left in a "tenfold proportiOl:. 

Numeration is the art of readin.q numbers exprf>sspd itl 

figllres; allli Notation, the art of expressing numbers by JtYil,hS. , 
THE TABLE. 
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)'i,'TL Tn 1'1'0([ fin.'! NH III "er, Divh!e it into prril"J,. of ~ix fi\inrt's 
retell, DcginnlBg a.l the right hand; am: e.wh pt:ritld irili) s"mi-1Jf'Tind6 
with a d!ifern,t riUl1'k, ii,r the sllke of distinetiun. The ji1'st 011 the 
right halll! is the Ullif.~' perind, the sel'ond the Millions' ptmud, &c. 
Ih'~'innl1lg- at the left. ob~er\'t' that the three fig-ures of every t"J'mplde 
Rt'1li'-peri"d 1Il11fH be reek"nt'cl as so many hund1'eds, tellB, and 1If/'1ls; 
joiuing tht: word tJwuwlllis \\ hell ~'Oll come ti) the middle of tbe llel'iud, 
and the p1'Ope,' name of' the JJt'riod at the eud of it. 

2. To f'.,&/Jress any gil:en, Number in Figure.v. Begin at the left, and 
"':lite the figllres whit'll denote (as so muny hundred.v, tens, and units), 
the 11uUlber in that .~elTI;-pe7i()d; and proceed thus with each Sll!:ct.ssive 
semi-period, till the whole is eompleted; placing a separating cOlllma 
in the middle of each period, or immediatcly after the thousands, ane: 
a: semicolon between the periods. Hut ob~ef\'e, that though every 
scmi-perh)d but the first 011 the Jt>ft must have its cllmplete number uf 
thrill! fi~ures, that may be incolllplete, and l~ollsist of only one or two 
figures: also, where fiigll~ficant .tigllm~ are nut required ill any part of 
a.,llumber, uo sellli-periuli must be omiltcil. but the places must be 
filled up with ci/,hcl'S. 

EX,DIl'LE. Write in fig-ures, seventy thousand four hundred bill iUDs, 
twil hlilJdr~J and ten thollSlllld millions, and Ilinct),-six. 

Firs!, write 70 [sercntyJ with a eomma, these being thousands; then 
400 [follr hUl'ldredj witk It semicololl, denntiug" the end of the period; 
next, write 210 (two hundrcd and ten]; and. because tht!y are tllOusan<1.s, 
rllt a comma aft!:!)' them. and theu GOO [three ciphers, there bdng no 
1lI1.lrc miilions) followed by a semicojon, to denote the eOIDpleti ... n of 
the perio·i; a~ain, pllt U{;U [three more ciphers, denoting the abscllee 
(If tlwlIsands] WIth a comma after them. and then 09ti [Ilillet.y-sixl. 
which will comvlete tile nUlUDer: thus, 70,400; 210,000; OOU,W6. 

EXERCISES IN NUMERATION AND NOTATION. 

Read, or write in w07'd~' the fullowing numbers. 

+' (I) 3 ( 13) 721 (25) 1)00050001) 
(2) :3il (' 4) 9U6 (:26) 1010100 
(:~) I :3:j (!{») 4:>94 (27 ) 11110101 
(-4 ) 3\'0 I (lfi) 912!:J4 (28) 499~!:I4~H9 
Ui) 3"') (17) 294:291 (2!::l) 3584600987 \rd 

(B) 330 ( i 8) 37(H (30) 58-1610070840 
('i) a:3:3 (19) 703703 (31) 1)'-1461 UOiOS4UO 
(~) 127 (::0) 31 13! I (3:2) 3i6 I a;)90~0{j 1 i 6 
(~J) 172 (~l) 11311:3 (:i:3) 5UOSOOU40omo 

( I't) 2!7 ('.'2) 1:31131131 \ (3-t) 60100S000ltiU070 
(II) 271 ("13) 708~On80 i (3.:» 370000000000700-18 
t i2) 712 ('t4) 807078Cl:~7 i 

'* The il,,-ul'es in p~\'enthe$es refer til lhe Editor's KC!f lu this 
wOJ~;:<-~e Adrctliset~llt Oil tIlt: firsl page. 
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EIPTf'SS in jig'm'!!.~ tht· .I;.[/Oll'iIl9 ",,,,nbcrs. 

(1) Nine; ninrty; nintity-nine; nine hundred; nine hun­
dred and nine; nine hundTI'd alld ninety; Hine hundred ilnt! 
ninetv-nine. 

(2) One hundred and t'i(!ht; one hundred amI eighty; 
eight hundred and one; ekht hUlldred aud ten; one hun­
dred and sixteen; one lJUlIlired and sixty-one; six hundred 
and eleven. 

(3) Olle hUlldrrd ilnd tW(,llty-tllree; one hunt\red and 
tllirty - two; two bunched and thirteen; two hundred and 
thirty-one; tIme huudred find twelve; three llUndred and 
twenty-one. 

(4) Two thousano five iJUflClred and seventy-tno. 
(£J) Seventy-tllo thoUSQlld five hundred and seventy-two. 
(6) Five hunllred lind Sf"euty-two thousand five hundred 

aud seventv-two. 
(~) Ten" thousand nin!> ~ll1ndred and ten. 
(8) Nine bundled alld ten thollsalld nine hundred and ten. 
(9) Olle llundrt'd and !line thonsand nine hundred and one. 
(10) Olle hundred ilnd lIinety thousand alld ninety-one. 
(I I) i\ine hundred and OlJe thousand and nineteen. 
(12) One hundred and fourlt'en millions, Olle hundred and 

fo)'!y-<,ne tbouSilnd four bundrt·d alld elen'lJ. 
(i3) Four hundred and six millions, six hundred aod four 

thousand lour lilililiret! and sixty. 
( : 4) Six bundl cd anfi fOlty millions, forty -~ix thousand 

Blld sixtv-lilllr. 
(15) Seven millions, se\'enty tllO!lsand seven hundred. 
(I{)) Seven hundi'ed millions, sevt'll tbousand and seventy. 
(17) Tell millions, one thousand one hundred. 
(18) One huudred and one millions, eleven thousand one 

hundred and ten. 
(19) Twelve billions, seventeen thousand and nine mil­

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

thousand millions, eight hundred thousand. 

I ... I ... One. 
II .•. 2 ••. Two. 
III ••. a •.. Three. 
IV ••• 4 .•. FUllr. 
V ••• 5 ••. Five. 

Roman lVumerals. 
vr ... 6 ... Six. 
V I 1. ... '/ .•• ~even. 
VllI ••• ~ .•• Eight. 
rx ... 9 .•. Nine. 
X •.. 10 ~ •. 1\:0.. 

XI ..• II ••. Eleven. 
XII .•• 12 ••. Twelve. 
XIII. •. 13 ••. Thirteen. 
X I V ••• 14 ••• Foul'leeD. 
X. V .•• 1.5 ••• Fifteeu. 



A l)DiTION OF INTEGERS. [THE TUTOR 8 

XV[ •.•••. 16 ... Sixteen. 
XVII .•.•. 17 .•• Seventeen. 
XVIII .... 18 ... Eighteen. 
XIX ...... 19 .•• Nineteen. 
XX .•..•. 20 ••• Twenty. 
XXX ..... au ... Thirty. 
XL ...... 40 .•• Forty. 
J, ........ 50 ... Fifty. 
I,X ...... 60 ... Sixty. 
LXX ... " 70 .•• Se\·enty. 
I,XXX .... 80 ... Eighty. 
XC ...... 90 .•• Ninety. 
C •....... 100 .•• One b'undred. 

CC •••••• 2UO •• Two hundred. 
CCC •••• 300 •• Three hllndr~/l. 
CCCC ••• 400 •• Four hundred. 
D ••.• " 500 •• Five hundred. 
DC •••.•• 600 •• Six hundred. 
DeC •••. 700 •• Seven hundre/1. 
DCee . " 800 •• Ei~ht hundred. 
DeeCC •. 900 •• Nine bundred. 
M ........ 1000 •• Oue tbousand. 

MDeeexxxv .... ]835 .... 
One thou~and eight. hundrt:d 
nnd thirty,five. 

NIl1E. A less llumerical letter standing before a greater, must he 
tQken fI'(,nJ it, as I !,,:f(lIC \' or X, 3IHI X before L Ill' C, &c.; tillt' I Y. 
F"urj IX. Nine; XL. Forty; XC. Ninety, &e. And a Jess lIulJl<-ri· 
f'ul Jette!' ,tnndil';'; (If't~r a g-renkr, is to be added to it; thus, V I. :Six; 
::\.1. Ele\elJ; LX. ~:ix!); ex. Olle hundred and ten. 

All ol'pratiol18 in A rithmetic are comprised under four 
":''111:,,(01'11 or lillulamental Rules: viz • .I1ddition, Sublmclivlt, 
.ilJu(iipli('~(i()I;. alld Dici~iull. ' 

ADDITION 

TEArH:::S to find the sum of several nUID1Jers. 

Hl'LE. Place the numbers one under another, ~o tbt 
units may stHnd ulHlt'r units, tens under tens, &c.; add the 
oHits, set down the units in tllt'il' sum, and ca7'ry tbe tells a.~ 
1'0 'llany ones to the next !'Ow; proceed thus to tiJe last 101\, 

under Ilhich set down'the wbole amoullt. 

PROOF. Begin at the top and add the figures downwards: it.· 
the sum is found the same as before, it is presumed to be li~ Ilt. 

if (I,,) 2i:> (2) 1234 (3) 7:>24:> (4) 271048 
JIO 7098 37:>02 325476· 
473 3:314 91474 1075S4 
354 6732 32145 6:25608 
271 2546 47258 7:>4087 
352 6709 214i6 279736 

• Sny 2 and 1 are 3, and 4 are 7, anel 3 are ten, and 5 arc 15, set 
down 5 nDd cany I; 1 and 0) are 6, and 7 ure 13, and 5 are 18 and 7 
are 2.'). anct 1 are 2G, und 7 are 33, set down :3 and carry 3; 3' and :3 
are 6, and 2 are S, and 3 nrc II, und 4 are 15, alJd I are 16 and ~ are 
18, set down 18: so the snm is 1835. ~ 

After practisiusll f"" eXlllDples, it will be better for the learner 
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(5) 590046 (6) 370416 (7) 781943 
73921 2890 56820 

400080 60872 1693748 
4987 998 300486 

19874 47523 920437500 
201486 9836 78632109 

9883 26627 9408175 

(~) What is the sum of 43, 401, 9747, 3464, 2263, 314, 
974? 

(9) Add 246034, 298765, 47321, 58653, 64218, 5376, 
9821, and 640 top:dher. ~ 

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

(II) Ho'w many days are in the twelH' calendar months? 
(12) Add 879:29,135594,7964,3621,27123, t:l345, 35921, 

2374. 64223, s235-1, 3560, and 15216:, logetlli:'r. 
(13) Add 02:28,2,305,7856,287,7664, lOO, 1423,25'258, 

028. 3130, and 838. 
(14) How many days are thl're in tile fir:,! ~ix months of 

the yf'ar; bow IDany III the last six; and how rna ny in the 
\' hole? 

(15) In the yrl1r 1832. how many rla~'s from thE' Epiphany 
or Twelfth-Jay [Jan. 6th] to tIle last day of July? 

(J6) In the commoll ypar, bow mallY d(1)s trom <:><lch Quar­
ter-day to the next?-tbat is. from Lady-day to Midsllmmer~ 
day, from thence to l\lichaelmas-da), (!'Om thence to Christ­
mas-day. aod from Cbristmas-day to the el!Euing Lady-day? 

A17) When will the Ipase of a farm trxpi I'f', "lJich was 
granted in the year 1799, lor ninety-nille Fars? 

(18) A person deceasl'c\ left his widow in possession of 
£2500. His eldest SOil inherited property of the value of 
£ 11340. To his two olher sons h~ bequeathed a thousand 
pou.nds each more than to his daug-hter; w!Jose portion ex­
ceeded the property left to her mOlher by £500. A nephew 
and a niece had legacies of £525. each; It public charity 
£l05. ; and his four servants the same sum to be divided 

to add tbefigures without naming them. ThIlS, in adding .the first 
COlUmn of tne above example, say 2, 3, 7, 10, 15; set duwn l5 and 
eaRy 1, &e. . . 

'fhis method will tend both to quickness and preo:sioQ. 
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amongst them. What was the aggregate fI-nount of his 
property? • 

(19) Tell the name aud si,qnification of the sign put between 
the lollol\in~ Ilurnhers: and find what they are equal to, 11Il 

the sign requires? 
172-1 + 649 + 17 + 6400 + 12 + 999. 

(20) Heqnirf'Cl the sum of forty-nine thousand and sixteen; 
fnur tllollsflnd eight hUlidred and forty; eight fuitl:.ms, seven 
IlllfJdrl'd, and seven thousand one hundred; nine hundred 
arid lIilldV-lIillt'; alld e1l~V{'n lhousand one hundred alld ten. 

(:!!) \\ 'lwll \I ill a persoll bom in IS 19, a ttain tl;~ age of 46? 
(:!:.!) il,'nry CH me of aL:e 1:3 years bdore the birth of his 

(,Ol~SIIJ Jantt's, Bow old lIill Hemy be when James is orage? 
(2:~) UOI(;t'r, tlip celebrated Greek POE't, is supposed to have 

f!,.urisllt·d 907 yeal s previous to the commencement of tile 
{'hri5:i,lfl eril. Admitting tlris to be fact, how many year!1 
W(iS it frum HOllier's time to the close of the 18th ceutury; 
ClIlJ h(}w lOflg to A.D. Itl27? 

SUBTRACTION 

TF.ACH ES to take a less number from a greater, to find the 
fl'maiuder or Dijfcrencc. 

The Hllmber to be subtracted is the Subtrahend, nnd the 
vtLt'r is called tire Minuend. . 

ROLE. Having" placed tlie Subtrahend under the Minuenl[ 
(in tire sarne ol'dt'1' as ill Addition), begin at the units, alld 
subtract t',\(,;h ti~ule florn that above it, settillL:' dowil the 
rcwaiudE'r ullderueallJ. l3ut when the 10111'1' figure'is the 
gl'f'dIt' J', borrow (I'll; wlrich add to the uppel', and then sub­
tract; sel do II n the rfll1'l i IJdt:'l', and cany olle to tire next 
figurt! of the suhtrabend fur the tell thal was borrowed. 

PROOF. Add the Diff/!l'ence to the Subtrahend, and theil' 
sum will be the JliJllu~"d, 

(I) From 2714764 i (.t) 2715DS300 (7) 1000000000 
'fake 15-l:27:.!;} i 71tH 16~.H) 9:;76.5-1.321 

(2) 4~OS7296 ! (5) 37W216~9 (8) 27469-313., 
3-1U961871 278[04609 109b681t;3~ 

(3) 4t;270509 I (6) 400087635 (9) 666740825 
32751681 9184267 lU9348172 
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(10) From 123456789 subtl'8ct 98765432. 
(II) FI'OIll 311..t76809'i(j subtract 'i673S0i99. 
(12) Subtract 641870035 from 1630054154. 

17 

( 1:1) Hequired the dijji!7'ence between 240914 Bnd 24091. 
( 14) How much does twenty-five thousand and four ex-

ceNt sixteen thousand three hundred allll uinety? 
(l~) If eighty-four thousand find forty-eight be deducted 

from half a million, \\ hat will remain? 
(16) The annual income of MI'. Lemming-ton, filenior, )/1 

twelve thousand five hundred and sixty pounds. .Mr. Lem­
minglon, junior, has an income of seven thousand eight IJlllll­

dn'lI a IIlI eighteen pounds per annum.. How much is the 
son's income less th:m his father's? 

(17) George the Fourth, at his accession to the throne, in 
J 820, was in tbe 58th year of his age. In what yeaI' \las he 
horn, and how 10llg had he reigned on the 29th of January, 
1829, the anniversary of his accession? • 

(18) The sum of two numbers is 36070, and one of them 
is twentv thousand and twelve: \ihat is the other? 

(19) 'Thomas has 115 marbles in two ba~s. I!l the green 
bag there are 68: how many are there ill the otIH'I'? 

(20) T\\o brothers, who were sailors in Admiral 1,01'11 
Nell'ol1's fleet, were born, the elder ill 1767, amI tbe ,Ollll!!('r 

in 1775. What was the difi'erf'nce of their age!", ami 'IJOw ~)I,I 
\\ as ellch ~hell they fought in the battle of Tr'afidgar. ill j ~f ..:;? 

(21) Henry Jenkins died in 1670, at the flge of lC~). H(,\\' 
long prior to his death was the discovery 01 the ("olllillt'1l1. 01' 

Amerit'a by Columbus, in 1498?-AI~o, 1:01\' wall~ )l'HIS 

Ila ve elapsed from his bi rtli tu J :,27? 

E:CDI)'LE. From 3:2906517 subtrart 821()·1UR. 

32906547 Minuend. Say 8 from i T ("Anllot; horrnw 10, one! 7 
k21041i8 Suhlrahend. nrc 17.!:\ from Ii.!) remain; ~et tlmvlJ 9 and 

:241,!lfi079 Difl·crence. ('arry 1.-1 and (j an- I, 7 frflm 4 I l'DlJlJot; 
.. , '.' bono'" 10, Rnd '1 are 14, 7f .. 01ll14, 7; n,t 
u~~Uh_).j7 Proof down 7 amI rany I -I and 4 are 5, {, fmm D, 
nothing; set down [0] nought ·-0 frllm G, 6; ~d down 0.-1 from 0 
I l'annot; but 1 from 10,9; set dllWII 9 und curry 1. h()ce~d in like 
manner to the end. 

When the pupil is initiated in the ]Jrnctice by working an cxnmple 
or two, he may simplify the work by omitting' to expl'l'ss s,'me of the 
particulars. Thus, in the preceding t,xnmpll', it will he MlfI1,·icnt 
merelv to sa,', 8 from 17,9; set down 9 nntl l'arry 1: 1 (;lIli G u;" i, 
7 fnnn 14,7; set down 7 anu curry I, &.c. 
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(22) Borrowed at variolls tiaws, £6H, £957, £90, £1371-, 

and £ 1:l93; and paid a!!ftin the difJerent sums uf £763. 
£691, £1161, £ 1000, and £tl47.-Wbat reluains ullpaid? 

(23) Explain the name and iiigniftcalio/~ uf the sign uSt:!u; 
and work the two following examples. 

10874-9999 I· 61170-D0049 
(24) John is 17 )'ears younger than Thomas: how old 

will Thomas be when John is of age; and how old "ill John. 
be when Thomas is 60 ? 

MU LTIPLICA TION 
TEACHES to repeat a given llumher as many times as there 
atre units in another given number. 

The number to be multiplied is called the :Mulliplicand; 
that by which we multiply is the JJiulLiplier; and the llUllIl­

Ler produced by multiplying is the Product. 
RULE. When the multiplier is JJot more than 12, multiply 

the units' figure of the multiplicand, set down the units of the 
product, "eservitlg the lens; multiply the next figure, to tllot: 
product of which ca1'ry the tens reserved: proceed thus till the . 
"hole is multiplied, and set down the last product in full. -Ii-

MULTIPLICATION TABLE. 

1 2 3 45 6 7 8 

2 4 6 8 10 12 14 16 
3 6 9 12 15 18 21 2-1 
4 8 12 16 20 24 28 32 
6 10 15 20 25 30 3~ 40 
6 12 18 24 30 36 42 48 
7 14 21 28 35 42 49 56 
8 16 24 32 40 48 66 64 
9 18 27 36 45 D4 63 72 

10 20 30 40 50 60 70 80 
II 22 33 44 65 66 77 88 
12 24 36 48 60 72 84 96 

* EX,UIPLll:. Multiply 713097 by 4. 

9 10 

)8 20 
27 :;0 
36 40 
45 60 
a4 60 
6;~ 70 
72 80 
81 90 
90 100 
99 110 
1O~ 120 

II 

:12 
33 
44 
55 
66 
77 
88 
99 

JIO 
1:!1 
132 

12 

241 
36

1 48 

~~ I 
84 
96 
JO~ 
]'20 
132

1 
14·t 

713097 
4 

285Z3R8 

Say 4 times 7 are 28, set down 8 and carrv 'Z' 4 
ti~es 9 are 36, and 2 are 38, set down!:! and c';rry' 3; 
4 tImes 0 [nought] and 3 ure 3, set down 3; 4 tirnl!~;J 
are 12, Sl!t down 2 Ilnd carry I; 4 times 1 are 4. and 1 
all: 5, set down 5; 4 time. 7 ani :l8, set dOWll ~. 
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(I) Multiply 2;jIO~i:3() hy 2. (7) MlIltiply 3i2iJ\o4 hy R. 
(2) Multiply ;')·1-17102t:hy:3. (8) MlIltiply 4215-166 by H. 
(:i) l\1ultiply iD2;H:3i;}21 hy 4. (9) i\lultiply 27010.57 by 10.· 
(4) Multiply 2iW-lI07 oy 5. (10) Multiply 31040171 by J l. 
(6) l\1ultiply2310-17;,}9by6. (II) Multiply 73998063 by 12. 
(6) MultIply iOtll;,) I 6 by i. 

(I~) l\1ultiply 780149326 hy 3,4,5,6.7,8,9., nnd 10. 
(1:3) Multiply 1234;j6789 by 4, 5, 6, 7,8, and 9, 
\ 14) Multiply 987654321 by 9, 10, Jl, and 12, 
When the multiplier is between 12 and 20, multiply hy 

the units' figure in the multiplier, adding to each product the 
last figUl'e multiplied·t 
(15)5710592 X I3,! (l8)2057165XI6. (20) 9215324 X 18. 
(16) 5I07252 X 14. (I9)625172IXI7. (21)257134IXI9. 
(17) 765321-0 X 15. 

When the multiplier consists of several figures, multiply 
by each of them separately, observing to put the tirst figu,'C 
of every product under that figure you multiply by. Add 
the several products together, and their sum will be the total 
product.t 

PROOF. Make the former multiplicand the multiplier, ane! 1M 
multiplier the multiplicand; and if the worlc is right, the prllducl' 
of butb operations will CorreslJond. Olhcrn:isc. A presumpti\'t· lIr 
probable proof (not a posili\'e one) lIlay be oblained thus: Add 11.­
gether the figures ill each fartol', c:lsling out or rejetting the 11inn iQ 
the sums as yuu proceed; set down the remainders on each sic\e-or a 
crORS, multiply them together, and set down the ('J:cc.'S ahove thl! Hint'S 

• To multiply hy 10, annex 11 cipher to the multiplicand, for the 
product. To multiply by 100, annex two ciphers, &.c. 

EX.IMPLES. 

t Multiply 96048 by 15. 

96048 
15 

144Ui20 

Say.,) times 8 arc 40, set (\own 0 and carry 4; ;j tim('~ 
4 are 20, and 4 are 24, ane! 8 arCl 32, set down 2 and 
carry :3; 5 times 0 and 3 are 3, and 4 are 7 set down i' 
{) timc~ li are 30, set down 0 and carry 3; .5 times !J a'; 
4.5 and 3 are 48, and li are ;34, set down ,1 and carry ~ . 
.'; and !J are 14, sct (bwn 14.. ' 

: Multiply 76017 by 2·19. 
7GO·17 

219 

(j~ Product hy 9. 
30·1188 do. by 40. 

l;j209·' do. hy.2oo. 

~a;ji03 Total product. 

Proof. 
o 

6X~ 
o 
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in their product at the top of the crOR8. Theil cast out the nines from 
the prodll.Ct, and place the I!:CCCIfIl belnw the cross. ]f these two corre­
spond, the work is probabl!J right; if not, it is certainly wrong. 

(22) 271041071 X 5147. I (24) 170926164 X 7419. 
(23) 62310047 X 1668. (25) 9500985742 X 61879. 

(26) 1701496868567 X 4768756. 
When ciphers are intermixed with the significant figures 

in tbe multiplier, tht'y may be omitted; but great care must 
be taken to place the first th;ure of the next product under 
th@ figure you multiply hy* 

Ciphers on tht· rid1t of the multiplier or multipIicnnd (if 
omitted in the work) must be placed ill the total product.t 

(27) 571204 X 27009. (30) 1379600 X 3400. 
(2S) 7561240320 X D?,otI2. (:31) 7271000 X 52600. 
(29) 5627109;34 X 5900:30. (32) 7<1837000 X 97l>OOO.1 

A number produced from multiplying two numbers to­
gether, is called a composite 7Iumber; and the two numbers 
Jlrltducin~~ it are called the factors, or componenil'al'ts. When 
the multiplier is a composite number, ~'Ol1 may multiply by'oue 
of t.he .liwlors; and that product multiplied by the other will 
gire the total product.t 

(33) 771039 X 35. 
(34) 921563 X 32. 
(35) 715241 X 56. 
(36) G7!JUUS X 132. 

(37) 7984956 X 144. 
(:3~) 8700472 X 9!l9. § 
(3tl) 7039654 X 99999. 

(40) A boy can point J 6000 pins in an hOllr. Ho\\" many 
can five boys do ill six days, supposillg them to work 10 
clear hours in a day. 

):;XAMPLES • 

• Multiply 31Sfi4 hy 7003. t Multiply 63175 by 4j. 
:31861 
i()O~ 

~54lJ12 
22:jO{"" 

~3:l():2912 

Pro!lr. 
6 

4X6 
(; 

t lIIultiply G38!';O by.5200. 
(i;3~150 

12770 
319~,) 

3;) '11:'00(10 

__ ·"xg= ... ~ 
31r;S7.j 

9 

§ tOl' nn nhrillg('n methrnl of 
multiplyi,,::: oy a series of "inn, 
sec the K"y. 
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(-II) If/\ pen,on \\alks upon 1\11 ''''.' la !.:l' 7 mill's R d8Y, 
boll' llIallY wiles will he tm,,:1 ill 4:2 )t'ars, reckoning 36f1o 
d,ns to 8 ,-plIr? 

(I:.!) .Multiply the .W7I! of 365, 9081, Rnd 22048, by the 
Jijl'el'l'1Ice bf'tllccn HOSl and 2:.W4S. 

(43) Ht'q uired the coni inucd p,-od!lcl of 112. 4:). 17. ami 99. 
NOTl~. l\Jultipiy all the numbers one into another. 

DIVISION 

Ti:ACHES to find how often one number is contained in IIn­

olher: or to divide a number into any equal parts required. 
The numhr to -be divided is called the Dividend; that by 

"bid, we divide is the Divisor: and the number obtained by 
di\'iding is the Quo/ilmf; which 'Shows how many times the 
(ij\'isOI' is contained in the dividend. When it is not cen­
t ained an exact number of times. there is a part of the dhi­
<lend left. which is callE'd the Remaillder. 

RULE. When the divisor is not more than ]2. find hm9' 
often it is contained in the first figure (or two figures) of the 
tlividend; iet dowla the quotient underneath, and carry the 
overplus (irany) to the next in the dividend, as so many tens; 
and hltw often the divisor is contained therein, set it do\\'n, 
and dontinue in tbe same manner to the end. 

When the divisor ~xceeds 12, find the number of times it 
is contained in a sufficient part of the dividend, ",hieh lDay 
he called a dividual; place tile quotient figure on the right, . 
multiply the divisor by it. subtract the product from the 
dividual, and to tbe remainder bring down the next figure of 
t he dividend, wbich \Iill f<wm a new dividual: proceed with 
this as belore, and sO on, till all the figures are brought down. 

PaooF. Multiply tbe divisor and quotient together. lI.diJ­
IIIg the remainder (if any). aud the product will be tbe !lam" 
118 the di videlld. 

(I) Divide 725107 by 2. * I (2) Divide 72W4i2 by 3. 
------. ~--,-----

• EXUIPLE. Divide 7328105 by 4. 

Divisor 4) 7328105 Dividend. Say the fllur~ in 7, once und 3 
Quotient i'ifa2026-1 Rem. oyer; th~ foufs in 3:3, 8 tillles 4 

4 al'C 3\! aud lover; the t()UI'S in l~, 
3 time~; lh~ fours in 8, twice j the 

~ Proof. fuurs in 1,0 and I O\"('f; the fuurs 
if! 10. twice 4 are 6, aud 2 over; the fours in ;!.:i, six fUIj,rs arc :!l, amI. 
1 oller. 
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F~) Dirille 7'2IC,1I6 11\' 4. 
(4) Divide 'i203:lt-!7 hy 5. 
(J) Divide 5:231 037 h~ 6. 
(6) Divide :l5:32701 l>y 7. 
(7) Divide 2547325 by 8. 
(8) Divide 25047306 by 9. 
(9) Divide 703126-15 l>y 10. 

(10) Divide 12804763 by II. 
(II) Divide 79043260 by 12. 
(12) Divide 37000421 by 3, 

5,7, and 9. 
(13) Divide l111Ul11 by 6, 

9, 11, and 12. . 

'(14) 7210473 +:'7.* 
(In) -l27.49-W7 + 347. 
(16) 734U97143 + 5743.t 
(17) 1610-,178407 + M716. 
(18) 49i340lS91 -+- 510834. 
(l9) f) 17U4567874 + 4765043: 
(:l0) 17453798946123741 -+- . 

31479-161. 
(21) 26473221 . + 27100 t 
(22) 7~f)347216 + f)721oo. 
(23) 7f)2473729 -+- 373000. 
(24) 6:325104997 -;- 21f)000. 

WheD the divjsor is a composite number, you may divide 
the dividend by one of the component pl,I1'ls, aJld that quotient. 
by the olher; which will give the quotient required. But the 
froc remainder must be found by the following: 

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

(26) 3210473 + 27.§ (27) 6251043 + 42. 
(26) 7210473 + 3f). (28) f)761034 + M. 

• E».lMl'LE. Divide 408.55 by 29. 

Dividend: 
Dhisor 29)40855(1408 QuotieDt. 

29 29 

118 12672 
116 2816 

255 2:3 Remainder. 
232 408.j5 Proof. 
23--

t When the divisor 15 large, the quotient figares arc mOst easil.r 
fouud by trials of tlte first jiYlCre (or t~) in the leading jiguru of the 
drvidcDd. 

! Ciphers at tbe .rigbt of tbe ~i~iser may be cut off, and 8.ll mll~' 
figures from the right of tbe dividend; but these must be IlDnexod. 
to the remainder at last. 

§ E~MPL·i. Divide 3146.-59 by 21. 
21:z7 X 3) 314659 

7) 104886-1 l 
141983-55 =5X 3+ 1= 16 rem. 
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A number may be divided by 10, 100, 1000; &c. by merely 
cutting- off one, two, three, &c. fig-ures on the right: the other 
ligures are the quotient, those cut off' ure the remainder. 

Thus 7(-i390 -+- 10=7639; 238467 -+- 10=23846 and 7 rem. 
And 45!:JS653 -+- 1000= 4598 and 653 rem. 

(29) 659,H 089 -+- 10. I (31) 18043329 -+- 10000. 
(30) 7208465 -+- IOU. (32) 7406572 -+- 1200 
(33) What is the difference between the twelfth part or 

]01724, and the 23d part of 3466IO? 
(34) If a ship bound to Jamaica set sail from Liverpool 

011 the 25th of January, 1828, and arrived at that island on 
the 8th of March, "hat was the velocity of her sailing per 

. day and per hour; the distance being 4558 miles? 
NOTE. This is the direct distance. The circuitous course of the 

ship would be considerably more. 
(35) The period of Jupiter's revolution in his orbit round 

the sun, which is the year of that planet, is 4330 of our days. 
HoI\' many of our years, reckoning 365 days to the year, are 
equal to five years of Jupiter? 

(36) I would plaut 2072 elms in ] 4 ro\\'s, the trees in each 
row 17 feet asunder: what length will the grove be? 

(37) If a chest of oranges, 1292 in Ilumber, be distributed, 
one moiety among 19 boys, the other among 17 girls; how 
manv will fall to the share of each? 

(38) The circumfen'nce of the earth's orbit, or annual path 
round the sun, is about 596449000 miles. Supposing the 
:yeal' to be exactly 365~ days, or 8766 hours, how many milea 
in an hour, and how many in a minute, ure we carried by 
lihis motiou? 

(39) Required the Slim, the diff .. rence, the product, and 
the quotient, of 3679 and 28;3; and also the quotient of the 
product divided by the sum. 

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

(4l) The product of a certain number multiplied by 694, 
,,·hen 320 are added, is equal to 5000UO: what iii that number ~ 

(42) Allowin~ the earth to rt'volvt~ on it!! axis in exactly 
24 hours. and the circumference at tht' ('<lllalu\' to be 24864 
miles; at "dmt rate per hour and pt'f minute are the inhabi­
tants of that part carried round by the n'wlution? Also, at 
"lIat rate are the inhabitants of Londoll carried round. tbe 
circlJIIlference in that latitude being IJlbU miles? 
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ARITHMETICAL AND COlH3fERCIAL TABl.ES. 

STEltL1I'G MONEY. 

4 farthings (qrs.) make If't'nny, d. 
12 pence •........••..•.... 1 sbillill~, .~. 
{j shillings............ ••. 1 crown, cr. 

20 shillings ............... 1 pound or sovert.oi!.!n, £. 
id. denotes a farthing', ;;d. tI. halipenny ,und id. tllrt:~e far .. 

things. 
Qrs. 4 = 1 penny. 

48 = 1:2 = 1 shilling. 
240 = 60 = J = 1 crown. 
~60 = 24.0 = 20 = 4 = l pound. 

OBSOLETE CODiS. 

A guinea (weight {} dwt,. 9} gTS.) valnc 218. A moidnre, 27s. A 
pistole, 179. A murk, 139. 4d. An angel, 10,. A Doble, til. &t. A 
tester, 6d. A groat, 4d. 

NOTES. Gold is considered the standard metal; and there is lin 

alteration in the 1U'W 'Coin, either in fineness or weight, frollJ that of 
former coinages; 21 sovereigns being equal in weight til 20 guineas. 
1869 sovereigns weigh exactly 40 tbs. troy. A sU\'creign is therefore 
a little wore tban {) dll,ts. 3i !}1"s. (5 dwts. 3'274 9T8.); and a half sovo­
:reign rather exceeus 2 dwts. J3~ 9TS. (2 dwls. 13'637 9T8.) The lWI/7 

,ilve-,' coin is of the same fineness as that of former coiuages; btl~ 110. 
of silver is now 1:oined into 669. instead of 621. as it was formerly, sO) 
t!Jat one shilling now weighs 3 dlDtS. 151-[ 9r8. alld other SlIver l;irces 
~n proportion. 

The mint value of gold is £3 .. 17 .. 10t. per Ollnce, and of sill'er .58. 6d. 
The standaru for golu coin is 22 parts (commoilly called cam/H) Iff 

fine guld, aDd 2 parts (or ('amts) of copper, melted to/-l"ether. Fa!' sil· 
ver coin, 11 ()z. 2 dwts. of fiDe silver, aUuyed witll 18 dwls. of cupper. 

MON~Y TABLE. 

P"rthings. Farthiu!;s.· .Pence. Pence. l'ence. I :SbiJli~g •• 
ql·s. d. qrs. d. d. I. d.. s. d. d. s. d. s. ~ s. 

4 are 1 32 are K :\tiare3 20ard M 160arel3 4 SOare4 0 
6 .• 11 34 •• st 48 .. 4 30 .. 2 6 1-'10 .. 14 2 90 .. 4 10 
8 :! 3Q •• 9 60 .. 5 40 .. 3 4 I ~O .. 15 0 100 •• /j O. 

\0 1t. 3B .. 9! 72 .. ti! 50 .. 4 2 190 ... 15 10,110 •. 5 j(l 

12 3 40 •• 10 84 .. 7: 60 .. [) (J 200 .. J(j 81120 .• II 0 
14 3t 42 •• lOt' 96 .• til 70 •• () 10 ----1180 .. 6 10 
16 4 44 •• 111108 •• !JI !:lO .. 6 B Shillings. 140 •• 7 0 
18 41 46 .. lli. 1:21) .. 10 90 .. 7 () s. £ s. 1,s{) .. 7 10 
20 5 48 •. h'1132 •. IIIIOI) .. 8 4 ',20 are 1 O' 160 •• 8 0 
2'.2 5t I 14-1 .. I:.! ~ 11 0.. 9 :.! 31) 1 10 170.. 8 III 
24 6 Pence. II "j(i .. I:3~12U .. JU I) 40 2 0 ISO •• 9 0 
20 •• 6!1 d. .v. ili'J .. 14 11 30 .. II) 10 [)'/1 .. 2 10 HiO .. !} to t 
28 .. 7 12are J 11.,jl .. l.,) J~('l .. 11 !!I, t~f) •• 3 0 :WI) •. /O () 

~_ ~!_, ::l . .:..:...::: l~.:>!~ ._~(;_I:A)~. ~::"_f~iO • =-~ ~O:~.: I~~O_ 
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!'IOTE. When the units' figure is cut off from any number of shil 
lings, half the remaining figures will be the pounds. Thus, 25&. = 
£12. !tis. because half of 25 = 12; and the one over prefixed to the 6, 
gives 16$. 

WEIGHTS AND .MEASURES. 

TROY WEIGHT. 

24 grains (gr.) make 1 pennyweight, dwt. 
20 pennyweights .... 1 ounce ......... oz. 
12 ounces ............ 1 pound ....... to. 

Grains. 24= 1 pennyweight. 
480= 20= 1 ounce. 

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

APOTHECARIES' WEIGHT. 

20 grains (gr.) make I scruple ....... :'3 
3 scruples............ 1 dram ......... 5 
8 drams ............ I ounce ......... 3 

12 ounces ............ I pound ......... lb. 
Grains. 20 = 1 scruple. 

60 = 3 = 1 dram. 
480 = 2~ = 8 = 1 ounce. 

5760 = 288 = 06 = 12 = I pound. 
This is used only in the wixing of medicines. 

These are the same gr3;in, ounce, and pound, as those in Troy ·Weight. 

AVOIRDUPOIS WEIGHT. 

16 drams (dr.) make .................. I ounce...... oz. 
160ullces ............................... I pound ...... lb. 
l-t pounds............................... I stolle ..... ~ st. 
28 pounds. or 2 stones ............... 1 quarter ... qT. 

4 quarters, 'or 8 stones, or. I 1:2 10.. I hundred ... ewl. 
20 hundreds ...... ..................... ] toil ......... t. 

Drams. 16 = 1 ounce. 
256 = 16 = 1 pound. : 

3584 = 224 = 14 = 1 stone. 
7168= 448 = 28 =- 2 = I qnartcr. 

28672 = 1792 = 112 = 8 = 4 = I cwt. 
5i3440 = 35840 = 2240 = 160 = 80 = 20 = 1 ton. 

By this weight nearly all the common nece~~aries of life are weigh. 
I'd. A truss of hay =56 Th. and Olll> of straw = :.16 lb. A load is ;m 
lru~~q. A Jlrck loaf weighs 17 to. 6 oz. ) dr. in the metropolis, 8 lb. 
are a stone of meat. A f(lther of len!1 i~ 19~ cwt. rn Rome districtR 
~,)()ds fir various /lescriptions (as chresc, c~al, &t>.) an: ~old hy th~ 
lUII!/ cn:t (;1' 1:':0 t'.l. 

B 
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WOOL. 

When wool is purchased from the grower, the legal stone 
of 14 t\."}. and the tod of 28 lb. are used. But iu the dealillgs 
Letnoell woolstaplers and manufacturers, 

]5 pounds are .......... 1 stone. 
2 stones, or 30 lb. .... ! tod. 
S tods, or 240 to ...... 1 pack or sack", 

COi\lPARISON OF WEIGHTS. 

A g-rain is the elementary or standard weight. 
1 ounce avoirdupqis is ...... 437% grains. 
1 OtlllCe troy ...... .. •.• ...... 480 
1 pound tro'y .................. 5760 
1 pound avoirdupois ......... 70QO/ 

175 pounds troy = 144 pounds avoirdupois. 
I 'iii ounces troy = 192 ounces avoirdupois. 

'lYe may, t:t.ercf<lre, reduce fOs. Troy into ~voirdupois'r by mnlti· 
pl.yini;' them by 14,1, and dividing by 175, &.c. 

LiNEAL, OR LONG MEASURE. 

]:2 inches (in.) make .......... 1 foot ................... ft. 
a j(wt, or 36 inches............ 1 yard ....... ~........ yd. 
::; yards, or 6 feet .... ......... 1 fathom ............. i el ,' 

5{- yards, 01' ] of feet ......... I pole, rod, or perch, p. 
4 poles, or 22 yards : ........ 1 land-cbain* ....... d. 

40 poles, or 10 ch. or 220 yds. 1 furlong ............ fur. 
l'3 jurlongs, or 1760 yards ... 1 mile ................ m. 
~ lni\es............ ...... ......... 1 league ............... t.· 

Harley-coros. 
;) - 1 inch 

:36 = 12 = 1 foot. 
108 = ::16 = 3 = I yard. 
;j!J4 = ]98 = l&i = 5~ = I pole. 

2:37(j() = 7920 = 660 = 2Q.O = 40 = 1 furlong. 
J V()(){;O = 63::;1!i0 = .';280 = 1760 = 320 = 8 = I nii!e-. 

NOTE. It is 'commonly SlUJlposed that the English inch was odgi· 
!lally taken from three grains of lJarley, selected from the middle uf 
tih~: ear, and well dried. 

A twelfth part (Iran inch is called a line. , 
,! illches arc a hand, IIsed in measuring the hcig'ht of hor~cs. !J r~et 

a,,~ It pace. A cubit = 11 feet nearly. . 
This llleUSl1I'C determines tbe l~ngth of linea. A line has th~ dimen­

:;'ll)O (,f !<..:llg-th only, withont hrvadth or thicknZ!r.s. 

-------------------------
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CWTH MEAStJRB. 

2! inches (in.) mnke .•.... 1 nail, .•....••. 'It. 

4 nails, or U inches .... ..• 1 quarter, •• , qr. 
4 quarters •.. '" ...•••.•. ... 1 yard, ....... yd. 
~ quarters ......... ......... 1 English ell, E. 11. 

A Flemish ell is 3 qrs. A French ell 6 qrs. 
Used for all drapery goods. 

SUPERFICIAL, OR SQUARE MEAStJRE. 

144 square inches (sq. in.) make .. 1 square foot,. sq./!. 

2,1 

9 square feet ........ .......... ..• 1 square yard, sq. yd • 
.:lOt sq. yards, or 272;f sq. feet... 1 sq. rod, pole, or perch. 

Also, in the measure of land, 
40 perches make ............... I rood, ....... r. 

4 roods, or 4840 yards ...... 1 acre, ....... a. 
10,000 square links ...... .......... 1 square chain, sq. c. 

10 sq. chains, or 100,000 links 1 acre, ........ a. 
640 acres .... ...... ...... ......... 1 square mile, sq. 111. 

·wwhes. 144 = 1 foot. 
]296 = 9 = 1 yard. 

39204 = 272i = 30.} = 1 pole. 
]568160 = 10890 = 1210 = 40 = I rood. 
6272640 = 43560 = 4840 = 160 = 4 = 1 acre. 

Rooong, flooring, &c. are commonly charged by the Square, rea­
taining 100 square feet. 

By this measure is expressed the area of any snperficies, or snrf\oUJe. 
A su·perficies has measurable length and breadth. 

CUBlC, OR SOLID MEASURE. 

1728 cubic inches (in.) make ......... ) cubic foot. 
27 cubic leet ......................... 1 cubic yard. * 
40 feet of round timber, or} 
60 feet of hewn timber ...... ) ton, or load. 
42 feet ................................. 1 ton of shipping. 

A cord of wood is 4 feet broad, 4 feet deep, and 8 feet long, beins' 
]28 cubic feet. • 
• A stuck of wood is 3 feet broad, 3 feet deep, and 12 feet long, heing 
108 cubic feet. 

This dett'rmines the solid cont('nt~ of bodies. A solid has three 
dimensions, length, breadth, and thickness. 

• A sulid yard of earth is called a load. 
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IMPERIAL lHEASUn"E. 

This is the stalJdard now established by Act of Parliilmt>nt. 
as a gcneralmeasure of' capacity lor li(Juid and dry UI, elI'S. 

:! pints (pt.) make ............... 1 qual'l, ...... qt. 
4 quarts ........................... I galluli ..... . <jll!. 

The imperial or standard l.;allon trlust contilin J (} ll'~. :\ \oir­
dupois \H'idlt of pure \\11 leI', at the tellljwrntul't:' of 62" "f 
Fabrenht'it's thermometer. This quantity lIleasurt'S ~'I; F' 
cuhic inciJes; being' about one7fi.t1h yrel1ler than tbe old lIllie 

UH'aSlIre, one thirty-second greater than 11H> old dry IlH':',iS,Ule, 

auJ one-si:t'lielh less than the old ale meusUI't'. 

In DRY MEASURE, 

2 gallons (gal.) make ...... I peck, ...... 7)k. 
4 pecks ...................... I bushel, .. , b. 
8 bushels ..................... 1 <juar(er, ... qr. 

Corn to be stricken oft' the measure with a round stkk O/' m:ler. 
Obsuldt'. A CUOlD = 4 bushels; a chaldrun = 4 q uartel's; U II I:j = 

{j quarters; a lust= ~ wcys. 
:-';ulid inches. '277 ~ = I gallon • 

.'i,~,·i ~ = 2 = I peck. 
::-..!IH = t; = 4 = I bushel. 

Ii, i I = 64 = 82 = 8 = I quarter. 

OF COALS, 

3 bushels make ........... 1 sack. 
1:2 sacks, or 36 bushels ... 1 chnldron. 
21 chnldrons ............... I score. 

All the measures used for heaped goods are to !J{' of cYJ.il1~ 
dsrical form; the diameter being at least douhle tlle d;pt!l. 
The hei!!,ht of the raised cOile to be equal to llJree-lourtlill of 
the depth of the mea~uJ'e. 

The old ury gallon conhlined 268~ cubic inohes. 
NOTE, The bushel, for measuring ht'aped A'ooJs, m\l~t be Ji'~ 

inehe5 in diameter, and S 90-1 inches deep; ur if made 18 incht8 1I\ 

diameter, thl.' depth will he tj'717 inches. The cone to be raised 6'1> 
iuch!:s in height, 

In ":1!'iE A:,j) SPIRIT MEASURE, the old gallon contained 231 
cubic inches. 

6i3 !),allons were ............... a hogshead, Md. 
:2 110gsheads, or 126 gallons, a pipe or butt. 
4 hogsheads, or 252 gallons, a ton. 

• More accurately, 2'77'2'14 cubic illCb~. 
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";"mp other denominations h!lve been long ob~"letc; (I', an nnktlr 
( I (I "it I "'11<.'; a mnlet (I s gallnns); a til'fc~ (·1:2 gallun~); It pu I1t'll ('(I II 
,t>,t A"all"n~), Hilt l'ask~ "f most desl'riptiolls arc gencmll) clJar!:;t,,1 
nl'cllrdlll~ ,,, the IIumber tof gallons contained. 

~"liu inclJes. 31;'-1- = I pint. 
(ill'l'ti = :! = I quart. 

277+ _ 8 = 4 = I gallon. 
17·166* _ W4 = ~.'j:! = 63 = J hogshead. 
3193:lt = 10es = 5U4 = I~li = :! = 1 pipe. 
(;\01867 = 2016 = IU08 = :'!.'j:! = 4 = 2 = J tun. 

In ALE, BEER, or PORTER MEASl'RE, the old g-alloll COH­

tained 282 cubic inches; and measures of the 10110\\1:1'; 
denominations have been in use: 

A firkin, containing ........ . 
A kildel'kin .................. . 
A harrel ....................... . 
A hogshead ................ .. 
A butt ........................ . 

Cubic inches. 3411:= ] pint. 

9 gallons. 
IS gallons. 
36 gallons. 
54 gallons. 

108 gallolll'. 

69,\= 2 = I quart. 
277:!- = 8 = 4 = I gallon. 

2495t = 72= 36= 9= I firkin. 
4990t = ]44 = 72 = 18 = 2 = I kilderJdn. 
9USI =288=144= 36= 4=2= I barrel. 

14971t =432=216= 54= 0=3= I~=I hogshead. 
29943 = 864 =4'32 =108 =]2 = 6= 3 =:2 = 1 butt. 

* RULES FOR CHANGI:\G OLD l'IfEASURES TO IMPERIAL. 

ALE. Mnltiply by 60, and divide by 59, or add * part. (True, 
witbin ~ part of the ~.,.hnle.) 

Or, multiply by 179, and divide by 176. (Trne, within 'Hrobmnl' part.) 
DRY. Multiply by 32, and divide by 33, or deduct n part. 

(Error, less thap n'tro part. 
WINE. Multiply by 5, and divide by 6, or deductt part. (Error, 

less than ~ part.) 
Or, multiply by 624, and divide by 749. (Error, less than 1!l!l)'UU\1,; 

part.) 
* RULES FOR CHANGING IMPERIAL TO OLD MEASURES. 

AL1~. Multiply by 59, and divide by 60, or deduct h part. 
Or, mUltiply by 176, and divide by 179. 
DRY. Multiply by 33, anu divide by 32, or add '.f\ part.-That is, 

arId one peck in c\'ery quarter, one quart in every bushel, or half a 
pint in every peck. 

WINE. Multiply b.v 6, anel divide b.v 5, or adel * part. 
Otherwise, mnltiply by 749, and divide by 62,'-

• Example. arpl)'in~ In theee RHI,~ will he round in the .Miscella­
neous Quesliuns :11 lh" latter purl "I' llie hllok. 
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'l' I l\l E. 

60 seconds (sec.) make .................. J 
GO minutes : ................................ 1 
~4 hours ..................................... I 

7 davs .................................... 1 

mInute, ... 
hour, 
day,;(' ..... .. 
week, ..... . 

111l". 

hr. 
d. 
wk. 

:;';2 \\'e~ks, 1 day, 6 hours, or} 
365 davs, 6 hOlli·s............... . ....... . 
:365 days, {) hours, 48 min. 51! seconds .. 
100 Jears .................................... . 

1 Julian year, yr. 

The Solar Jcar.t 
1 celltul'Y. 

Secunds. no = 1 minute. 
!3GOG = 60 = 1 hour. 
R6~OO = I-HO = 24 = 1 day. 

6048UO = IOU80 = 16S = 7 = 1 week. 
31557GU() =525960= 8766= 30511.61&. = 52,,,. I d. 6/t.. I Julian year. 
~J556931 =5:25948 = 8765=365 d. 5h. 4<)111. 511"= I Solar year. 

The year is divided into 12 Calendar months; Jauuary, Fehruary, 
March, April, 1\1ay, June, July, August, September, UctoueJ', NOl'em' 
ber, D..:cember. 

In April, June, anc! in November; But every leap·year we assign 
The days are thirty in September, I And in each other thirty·one: 

Twenty·eight in Feurllury alone, To February twenty·ninG. 

The leap.yea.rs nre those wlJich can be e3:actly divided by 
4; as, 18t4, J 828, &c. Hence it appears that till' Yl"al' is 
accounted 365 days, for three years together; and 306 days 11\ 

tu\J fourtlt: the average being 36a! days. (The Julian yeur.) 
Four wef'l<s fire Irequently called a month; but ill this 

sense it is better t.o a void the term. 
NOTE. In all questions ill this book, where the proposed or required 

time consists of years, month.s, wt!t:ks, &c. allow 4 weeks to a IlH.llllh, 
and 13 months to a year. 

GEOl\!ETRY. 

60 seconds ("),lIlake ...... ) minute, I 

60 minutes ................ 1 degree,· 
360 degrees ............ .... 1 circle. 

Many higt.ly important calculations in the mathematical 
sciences are Ic)Unded on this division of'the circle. 

In Astrouomy, the great circle of' the ecliptic (or of the 
zodiac) is divided itlto 12 .~igfls, each 30°. 

• A day is the till~e in \\"hirh the {'arll! r('\,.,\vrs Ollce 1I)lIlJl its axiR: 

b\' law aud custolll It IS f<, .. k"Ilt'l1 fwm llIidlli·,ht to miduight· but 
the astronomical dil \' lw~in~ at !lOOll. "' , 

t The ::;o!ar, ur true .yL,'ar, is th;n l"OJ"tion of lime ill \\hich tht! earth 
lIl'\kes OLle eulil'c rCVlIIL'liud rouuJ lilt: ~uu, 
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In Geo,qraplty, a dt'!:n:e of latillld.·, m' .of lol1!.!'itllt!,· Oil the' 

('quator, measures \learly Gll"i) Brili~1! \\lill's. eut i\ llIiBlI!e 

of il. degree is cQJl.Nl a gt'ograpllichl milt·. 

!.n.TICL~S SOLO In' TA U:. 

12 articles of an v idlld, are I dnZt'll. 
I::! dOl.ell •.•.. "......... I g-ro~s. 

:,',1 shet!t~ of paper I <lui:'''' 
:.!U \jUIII'S In';,,;'. 

l~ gro~s ............... I crem gross. :2 I'c<lms •••••• I bu\lt;;c. 
!20 articles .•••••....... I score. 

DEFINITIONS. 

1. A N{lMBEIt is called abstract, wIlen it is c~msidered simr1y, 
or without reference t<> any subject; as Sefen, a thousHnd, &.c. 

2. When a number is applied to denote so many of a par­
tieular subject, it is a concrete number; tlS sevell poullds, <t 

thousand yards, &c. 
3. A dealOmillalionis a name Df any particular rHstipcti\'l' part 

()f mo-ney, 'weight, or measure; as penny, pOllnd, yard, &c. 
4. Till! association of a concrete number with its subject, 

ft:rmJ a qua,nlily. 
6. A simple quantity has ouly one denomination; as S€HIl 

pomds. . .... ': 
6. A oompollnd quantity consists of more denomina'li01n thun 

"ne; as ,s~ell pounds fi ve shillings. 

REDUCTION 

11< the method of ChaDi!in~ <juantit.ir,s of one df'lIomiIJalic:n 
irlro another cleIlOmilJat~oI1, retaining' the sa me .·ai Ul'. 

B.UJ,E. Consider how many of' Ihe irs.', Mlmc mab· O/il' of 
the greater; ami multiply 1))' {tat numbt'r to n,dllce tlit' 
greater na1!U! 10 lIte less, ,or dil'ide by it to red U(:l' ~ bi:' {,',o;s lI({lI!f. 

to lite Y'·eale.r. 

£ 6. d. 
8 8 6! 
20 

.68 •. 
12 

~2d. 
4 

~qf4 . ... ,~. 

EXA:\lPLES. 

Reduce f. 8 .. 8 .. tlf into faTlhiJl~~. 

The £. 8 being ml1ltipli~d hy ~O, alia the I:k 
added, wake 168s.; the<c bdn!; lnuJtiplcd by l:2, 
and tbe 6d. ndded, make ~022tl. ;"" hich beillt;· 
multiplied by 4 I1ml the 2 larlhifJ:rG ;luded wake 
in the whole'SmW jarlhil1!1'\·' " , 
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(J) In £ 12 how many shillings, pence, find farthings? 
Am. 240s. 2880d. 11520 qr.~. 

(2) In 3IJ520farthings, how many pounds? Ans. £3:!4 .. 10. 
(3) Chang-e 21 guineas into farl£lings. .!lns. 21 HiS qrs. 
(4) In £17.5 .. 3{, how many farthings? .117Is. 16573 qrs. 
(5) In £25 .. 14 .. 1. how many pence? Ans.6169d. 
(6) Reduce 17940 pence to crOWllS. Ans. 299 crOlV1IS. 
(7) In 15 crowns, how many shillings nnd sixpences? 

Ans. 75s. 150 sixpences. 
(8) Change 57 half-crowns into threepences, ptnce, and 

farthing-so .!lns. 570 threepences, 171Od. 6840 farthings. . 
(9) How many half-crowns, and how many sixpellces, are 

equivalent to £:!5 .. 17 .. 6~ .!lns. 207ltalJ-cr. 1035 sixpences. 
(10) Convert £ 17 .. 11..9 into threepences. Ans. 1407lhreep. 
(11) Change £ 1O .. 13 .. lOt into halfpence. Ans. £)133. 
(12) In £)2 crowns, as many half-crowns, shilliFlgs, and 

pence, how many farthings? Ans. 214:24far. . 
(13) Convert 173S0 farthings into pounds. AilS. £ J8 .. 2 .. J. 
(14) In 21424 farthings, how many crowns, half.crowns, 

shillings. and pence, of each an equal number? Ans. 52. 
(15) Reduce 60 guineas to shillillL\'s, crowns, and pounds. 

Ans. 1260s. 252 C1'0U'ns, £63. 
(16) Reduce 76 moidorest into pounds. AilS. £IOLI"2. 
(17) How many sbillings, half-crowns, and crOWlIS, an 

('qual number of each, are there in £5.')6? 
Ans. 1308 0./ each, and 2s. ove,·. 

(IS) In 1308 crowns, as many half-crowns, and as many 
shillings, bow many pounds? .!lns. £555 .• ] A. 

(19) Seven men brought £15 .. 10 each into the mint, to 
he exchanged for guineas: how many would they have? 

.tlns. 103 !/uineas and 7s. over. 
(20) In £)25 American dollars, at 4s. 6d. each, how many 

pounds sterling? Ans. £ I1S .. 2 .. 6. 

Converse to the }ll'cceding EXAlIIPLE. 

In 8090 farthings, how many pounds? 
4) 8090 qrs. Dividing the farthings hy 4, we obtain 2W2d. 

12) 2022t d. all~ 2 ov~r,which are fartljillgs, because the re-
--. mBlndcr IS a part of the dividend. Divide 20:,!~ 

210) 1618.,. 6!J. by 12, and we IIbtain W8s. Ilnd 6d. over: these 
Am. £8 .. 8 .. 6}. shillings divided hy 20, give £8 .. Ss. so that the 

--- answer iR :f S .8 .. 6 t. 
+ 21 shillings. 'I,'he moiuul'c is current in Portugal, but ~ot iQ 

England. 
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WEIGHTS AND MEASURES. 

TROY WEIGHT. 

(21) In 27 ounces of gold, how many grains? Ans. ]2960. 
(22) Reduce 31b. 10 oz. 7 dIVls. 5 gr. to grains? Ails. 2225:3. 
(23) In 8 in~ots of silver, each ingot weighing 7 lb. 4 oz. 

17 dwls. 15 gr. how many grains? Ans. 341304 gr. 
(~4) How many in!!;ots weighing 7 lb. 4 oz. 17 dwis. 15 gr. 

~.lch are there in 341304 gmins ? Ans. 8 ingol$. 

APOTHECARIES' WEIGHT. 

(25) In 27 It>. 73.2:;.1 '9. 2gr. how many grains? 
Ans. 159022 grains. 

(26) In a compound of 93.43. 1 ';J. how many pills of 
fJ grains each? Ails. 916 pith. 

AVOIRDUPOIS WEIGHT. 

(~7) In 14769 ounces, how many cwt.? 
ius. 8cwt. Oqr. '271b. 10:. 

('2.-.) In 3t tons. 17 ClOt. I ql'. 191b. bow many puu nels? 
Ans. 78111 lb. 

(29) In 9 cu:f. 2 qrs. 141b. ofilldift"o, how mllny IHdr stones, 
aid how lIJany pounds? AilS. 154 Ita If slones, J078/h. 

(:3U) How many stoues and pounds are there in 27 lIUi!'S-

la nds of tobacco, each weighing neat 8t cu:t. ? -
Ans. J890stone.~, 264(iO/b. 

{3!) Bougbt 32 bags of hops, each bag 2 cwt. I qr. 141h. 
ailU another of 150 lb. hoI\' mallY ell t. are thf're in the II bolt'? 

AilS. 77 ClOt. 1,/1'. J U Ih. 
(32) In 27 Cll·t. of raisins, how many parcels of 181b. eac!J? 

AilS. '6~. 
CLOTH IUEASliflE. 

(33) In 27 yards, how many nails? AilS. 432. 
(34) In 75 English ells, bow mallY prds? AilS. 93;lfds. 3qr.f. 
(35) In 24 pieces, each containing 32 Flemish ells, lww 

many English ells? An.~. 460 L'l1yli8h ells, 4 q1'.". 
(36) In 17 pieces of cloth, l'uch 27 Flt.'lIlish ells, ho\l' 

many yards? AlI.~. 344 yard.~, J qr. 
(37) III 911 t yards, ho\v many En(41ish ells? An.l. 7:W 
(38) In 12 bales of cloth, each cootainillg 2[) pieces, of 

16 English ells, how many yards? Ans. 5(;20. 

(39) 
LONG M[lIIilUrn:. 

In S7f mile!!, bow many furlot:gs and poll'S? 
Ans.AGO furlongs, ]8,100 poles . 
.u~ 
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(40) In 7 iniles, bow many feet ano inclH's? 
Ails. 36960 feet, 443520 inch.ea. 

(41) In 72 Jeng-u('s, how many yal'ds? ',l:1lls. 380160 yard,~. 
(42) If the distance from I.olldon to Buwtry be flccounted 

150 miles, what is tile IHlrnl)el' of leagues, ami also the num-
ber of y.uds, feet. and inclies? . 

• l:1ns. ;')0 lea,171es, 264000 yards, 792000 (eel, 9504000 incTteB. 
(-l3) HoII' olten nill the whet'l of a co~ch, that is l7 feet in 

('irCllmfel'enct', turn in 100 miles:' .1Ils. 3105tlH limes ,·ount!. 
(-14) HoI\' many Larleycorns \\ill reach round the globe, 

Ole circumference being 060 det;l'ct:s, supposillg' that each 
degree nere 6~) mill'S and a half? J1ns. 4';5580J600. 

Sec table of Geometry, page 30. 

LAND ME,\SFRE. 

p;j) In 27a. :3r. 19p. how rn:l!ly )lPrches? .·lns.4459. 
(46) A p'-'~'SOIl havillg a piece of t!'round, containing 37 

lines, 1 pf'rch, intends to dispose of J5 acres. HOIf mallY 
perches \\ i II he bave Ie ft P .I111s. 3521 perches. 

("i7) Tllt'l'f' (',it' 4 fit'lds to be divided into shares of 75 
Vf'rclit's each; tbe first field contains £) acl'l's; tbe secoll!1 
<1 ncl't's, t 1\ 0 pc:rches; the third 7 H{Tt'S, :3 roods; a fld the louJ't1~ 
2 acrt's, 1 lOud. How llldnv shan'>s will there be ~ 

.1.ns . .JO shares, 42 perches rem. 
(48) In 1\ fir) d of 9 acres and <1. hal f, how rna () y gardens 

may be llJade, ench cOlltaiuing 580 square :;lI'd5? 

.ills. 91, and 480 '1Jards rem. 
, . 

I¥PERIAL l\IEASURE. 

(49) In 10080 pints of port wine, how man~' tUllS? 

At/s. 5 tuns. 
(50) In 35 pipes of Madeira, ho\. mallY gallons alld pints? 

.f1ns. 4410 gals. 35:280 pints. 
(.:)1) A gentleman ordered his butler tll bottle off t of 1\ 

pipe of French wine into quarts, and the rest into pints. 
How UlaD y dozen of each had he P .l:1ns. 28 dozen of each .. 

(;')2) In 46 barrels of beer, how manv pints? .!l.n~. 13248.· 
(53) In 10 barrels of ale, how many·:.,:allons and quarts? 

. .l:1ns. 36U gals. )'j40 qls. 
(:'H) In 12480. PlIlts of porter, how many kildcrkins P 

_ _ , I . .lins. ~'G icil. I fir. 3,'lals. 
(:,).) J II 10,:- barrels of all', how many hOl.!'Rbcads? .-i"I;. 72. 
P,;) 1 iI ! '20 qua rlf'1 s of eOI'll, how rn;1 n)' GIJ!.d!els, llf'ck!l. I!":_ 

)011';, il'ld cr uans r .tins. 9GU bu. ;j840 rks. 7ti~~)!Jal, ;}U,~:j 1" 
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(.:i7) How mUIlY bushels are tbere in 970 pints? 
Ans. 1·') bu. I gal. 2 pt.~. 

(58) In I score, 16 c1aaldrons of' coals, hoI\' man\' ~~l("ks 
<lml bushels ~ .fillS. 444 sacks, 133~ bl;Jihels. 

TIM E. 

(59) In 72015 hours, how many weeks? 
.IJIlS. 428' w('eks, 4 day.~, 15 h07.' (s. 

(60) How many dl\ys were there from tbe birth of Cllri~l, 
to Christmas, 1794, estimating' 365i da~'s to the Yf'a .. ~ 

.1118. 6,5.5:2;;6 i delfs. 
(61) Stowe writE'S, that London was built 11O::-J \ "at's 

be!()re our Saviour's birth. Find the number of IlOu'rs 10 

Christmas, 179-1. .I1ns. 2543S932 hours. 
(62) From July 18th, 1799, to April 181h, Ib~(;, 1/0'.' 

mallY days? AilS. n770~ days, reckonin.fJ :165t days to It fleur. 
(63) III a lunar month, containilJg 29 days, 12 ilOlHS, 4~ 

miuutes, i seconds, and eight-tenths, how many telltll P;ll-:S 

vI seconds? .I1ns. :2.)c:.1.J4:.2~_;. 
(64) How many seconds are tbere in IS centuries, ('stiu!;)­

till!; the solar year at 36:3 days, 5 boul's, 48 minutes, tilt 
JkclJlIl~S? Ans. 56802476700 secvr.ds. 

COMPOUND ADDITION 

TJ'.,\('HES to find the snm of Compound Quantifies. 
n n..E. Add the numbers of the lea.~t denomination; di \ ide 

th~ Slim by as many ns make one of the ne:rt .qr{'(c/er .. :;,·t 
dOlnJ the remainuer (if any), and carry the quotieIlt to th(J~e 
~f the next g-rent('I': proceed thus 10 tile greatest dentJlllill(l­
eion, wl:ich add as ill Simple Addition. 

i'IWOF. As ill Simple Addition. 

r·;.x: AMP L E. 

1: s. d. 
I,) .. 7 .. 4~ 
7.1B .. IOi 

1/ .. 19 .. 5 
6 .. lO,. i1i 
4 .. 0 .. 94 

45 .. 17 .• 4~ 

Say I, 2, 5, 7 farthings are 1 peony :3 far­
tbill!.(';; set down £ and carry Id.-I, 10, 11, 
I G, 2<l, 30, 4Od. are 3s. 4d.; set dowll -ld. anfl 
can·.v :3s.-3, 12, !20, 27, 37, 47, ~iN. are £ ::! •. 17!.; 
set down 17s. and carry £::.l. Tue rest as in 
Simple Addition. 

]n Addition of ]\IIoney, the rcduetioll of one 
denominatioll to the III'.rt gr('oter is generally 
done without the tl'lluble (If diuiding, by the 
kOIl\\'lcdge prcl'iouslv acquired of the Monty 
'fables. • 
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(1) 
£ s. d. 
2 13 5~ 
7 9 4t 
5 15 4t 
9 17 6t 
7 16 3 
;) 14 7~( 

('2) 
£ s. d. :2, 7 () 

:H 14 lOt 
M 19 2:t 
91 Hi 0 
7-~ 18 71 
97 1:3 5 

(3) 
£ s. d. 

35 17 0 
59 H lOt 
97 ):3 IO± 
37 l(j 8t 
97 15 7 
59 16 ot 

COMPOUND ADDItIoN. 

M 0 N E·Y. 
(4) (7) 

£ s. d. £ s. d. 
75 3 0 21 14 7t 
54 17 I 75 16 0 
91 15 lIt 79 2 4t 
35 16 IX 57]6 5i 
29 19 lit 26 13 8i 
91 17 3t G-t 2 7 

(5) 
£ s. d. 

257 I 5i 
7:34 :~ 7~ 
595 :> 3 
J59 14 7! 
207 {j 4 
798 16 7t 

(6) 
£ s. d. 

525 2 '4. 
179 3 i) 

25U 4 7J-
97;j 3 61 

-:I, 

254 5 7 
I 379 4 51 
\--_----.::.. 

(8) 
£ s. d. 

73 2 Ii 
26 12 7-
96 13 61 
76 17 31 

4 
97 14 1]-
54 11 7i --
£ 

127 
6:26 
271 
[rH 
379 
2]5 

(9) 
s. d. 
4 7t 
310 
o 0 
9 1 
4. 0i-
5 Il~t 

[THE tVToa'S 

(10) 
£ s. d. 

261 17 It 
379 13 () 
257 16 7f 
184 13 [) 
726 2 3f­
a59 6 {j 

(11 ) 
£ s. d. 

31 1 Ii-
76 13 1-
39 19 7L 
97 17 31 

4-
36 13 5 
24 16 3± 

(1 ~) 
£ s. rl. 

27 1:3 f)t 
16 I:! lOt. 
H 13 o~ 

]5 2 1O~ 
~7 19 0 
;Sfi 19 1-_, 

WEIGHTS AND MEASURES. 

TROY WEIGHT. APOTHECARIES' WEIGHT. 

( 13) 
oz. dwt. gr. 
5 1 i "t 
7 19 21 
3 15 14 
7 19 22 
-9 18 ) 5 
S 13 12 

(14) 
lb. oz. tlmt .. 'fr. 
o 2 15 22 
3 II 17 14 
3 7 15 19 
9 1 13 21 
3 9 7 23 
5 2 10 17 

(t5) (16) 
th3;-,'.~ 33'i)gr. 
17 10 7 I 2 1 0 I~ 
9 5 2 _ 2 I 7 1 I', 

27 ] 1 1 2 10 2 0 14 
9 .) 6 5 7 I 15 

37 10 5 2 9 fj 2 13 
49 0 7 0 I 4 IS 

I ,-------
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,,"VOIIlDliPOIS W~:IGHT. 

\ 1 ';) lb. oz. dr .. (IS) cw/. qrs. lb. (19) l.cU'I.Q1·S. lb. 
I.5:! 15 15 ~5 1 17 7 17 2 12 
272 1-1 to 7t 3 26 5 5 3 14 
303 10 II 54 1 16 :2 4 I 17 
2!}5 10 4 24 1 16 3 18 2 IH 
li3 6 2 ]7 0 ]9 7 9 3 20 
635 13 13 50) 2 16 8 5 I 'J t _ ... 

LOr\G MEASURE. 

(20) yd.~. ft. ill. (21) lea. 71l. fur. po. (22) m. fur. ya!. 
22;') I D 72 2 1 J9 39 6 3(i 
) 71 0 3 27 1 7 22 ]4 7 214' 
;j2 2 G 3:j 2 5 31 3 4 160 

:1!)i II 10 'iD 0 6 12 45 3 20'2 
15·' 2 i 51 1 6 17 17 I '19 
137 " 72 0 [) 2) 32 4 176 
------ ----

CLOTH l\lEAS(1RE. LAI\D ~lE'\~l:J:l· .. 

(23) (24) (25) (:2t) 
!Ids. qrs. 11. :B. e. qrs. n. a. ,'. p. n. r. r. 
] :~.:) 3 3 272 2 I I' 726 J 31 ] :2~i:! 1 14 

70 2 2 152 I ~ 219 2 17 :>::~ 7 0 I!) 
l:I5 3 0 79 0 I ]455 3 14 1 : ~ I 2 \.) 

1';6 I 3 ]56 2 0 879 ] 21 12i9 I IK 
26 0 I 79 3 I 438 2 14 :.!:!: I 2 ::-; 

279 :2 I 154 2 I 757 0 0 2:;(j 0 !J 

IMPERTAL MEASURE. 

(27) WIN E. (28) ! (2~)E A l\ D nEE r(30) 

lihd. gal. qls. t. hhd.gal. qls. bar. fir. gal. Id1J. !Jul qt .•. 
31 57 I ]4 3 27 2 25 2 7 7t; 81 :: 
91 18 2 19 2 56 3 17 3 5 57 3 :; 
;'6 13 I 17 0 39 2 96 2 6 97 27 ;j 

.{)5 46 2 76 2 ] 6 I 76 1 8 22 J 7 2 
87 383M I 19 2 96 3 7 32 193 

. ·55 17 1 97 3 M 3 75 0 6 55 38 3 
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D I. Y. ~ ,TI M E. 

Pi) '<0») ~ P3) (34) \'.'~ I 

<frs. b. p. h. /' . . qul. gls. i

l 
1('. d. h. U'. d. It. til. 11. 

:JllO 2 I I{) :2 i 2 ! 71 ,) 11 67 2 ]6 42 41 .., 
1m 0 I 2t o I " I 81 2 9 95 3 2-l 27 61' 

'" I' 369 7 (I 7 3 0 0 ,I 76 o 21 76 0 16 37 28 
<')0 3 n L:> I 2 I: !J0 3 21 63 2 21 42 27 .. ~ 
74 6 3 ;3 9fl 2 18 47 38 

~-----. 

2 0 J /: {9 ~ I 5 I 
, ---'--- ,-----

(30) A, B, C, alld D, \wre partners in the purchase of It 

quantify of l~ooclR: A lilid out £ 7, half-a-guinea, and a crown; 
ls,49s. C, 54..1'. tid. D, Sid. What was the purchase? 

.fins. £ 13 .. 6 .. 3. 
(36) A man lent llis lrif'ncl, at different times, these several 

:!lums, 1'iz £63-£25 .. 1.5-£32 .. 7-£16 .. 14 .. 10, and four 
score ami ninejf-'en pounds, ha]f~a-guillea, and a shilling. 
How- much was the whole loan? Jim. £236 .. 8 .. 4. 

(37) 130nght ,goods. for wlllcb I paid £54 .. 17; for packing, 
13..1'. 8d.; c?iriage, £ 1..5.4; and expt'tlses over making the 
bargain, l'ols. 3d. ~\yltaL was the whole cost ~ 

.I1ns. £67 .. 10 .. 3. 
(38) A nohleman, pl"f'vious fo (juitting to\\ll, wisbed \0 dis­

ChUIl!,'e Ilis trOldt's[(Jell's bills.~. 0[1 iO(jlliry he found that he 
owed 82 ~lIitl(,Bs for rellt i-to bis wine-merchaut, £72 .. 5;­
to his con/i:c1iOlwr, £ 12 .. !:3 A;-to his drapf'r, £47..13. 2;­
to his taiior, £ I HI .. !,',i,.6 ;-10 bis eoaehr.:aker, £ 167 .. 8;-10 
his tallow-C'il!lndlfr. £ S .17.9 i-to his cOfll-factor, £ 170:.6 .. 8; 
·-to bis l)!(c'wer, £ 62 ... l'7 .. 0 ;--to his butcher, £ 122 .. 1l..5;­
to his u:tk.I''r, £37.!·L,f);-und to bis servants for wages, 
£ 53 .. 1 tl. WlIa t mOl!ey HI ust be dra IY li'om his banker, in­
cluding £ 100 thal be ;"ished to tuke Vlith him? 

'- Ans. £1032 .. 17 .. 3. 
(3:1) A f~tllE'r wns :?'<1 years of agE' (allowing 13 months to 

a yeill', tliHi ~lL'3 dnys to a month) at tIle birth of his first 
child; bt'l\~ t't'll I be eldest and lJext born was 1 vear, J I 
montlis, and 14 da \ s; between the second and third were 
2 years, I rnolJlb, 811'd i5 days; bet\\('en the third and fourth, 
2 years, lU mouths, and 20 days. W ben the fourth "as 27 
Jeal's, 9 mOllti):;, and 12 days old, wbat age WflS the father? 

.I1l1S. 58 years, 7 months, 10 days. 
(40) A clerk, having heen out collecting debts, preSt-DIed 

an accoulJtthat A paid him £ 7 .. 5 .. 2 j-B,_ £ 15 .. 1tl .. 6!j-



ASS1STA~T.] ClI:\lrO{;!'\D S( llTIlACTION. :w 
C, £150 .. 13 .. :2±;-D, £17 .. 6 .. 8;--E,;) ~uil1l';'~' 2 cr0\1n 
pic>c('s • ..1 b<llf-cIO\\,IIS alill '-ls. ::!d.-F paid him ollly tll"lIly 

:..:roat:;;-G, £i6 .. 15 .. 9~·;-nJllI H. £121..12,..1.. How rnuch 
'\\IIS the "hole all!ount? ' .1I1S. £ 39fi .. 7 .. t'-J. 

(-11) A nobleman bad a f<pnice of plate, which cO,m:istl'f\ 
of twenty dishes, weighing 20:3 UZ. 8 dUils,; 36 pl»tes, 4l'~ 02. 

9 dWls.; :; dozen spoons, 112 oz. 8 dwfs.; 6 salts, aIHI 6 
pepper· boxes, 71 oz. 7 dwfs.; knives and jc)rks, 730;;. () dlO/~.; 
tllO larg-e cups, a tankarcl, nnd a mug, 121 oz. 4du·ts.; It tca­
urn amI ],m:p. 1:31 n=.. 'i (hcts.; with sundry otlll'r small ar­
ticles, wE'igl1ing 1050;:. () dwls. The weight of the 111lole is 
reqnired. . A1Is. 102 lb. 2 oz. 13 du,ls. 

(42) A hop-merchant buys 5 bags of hops, of "biclJ the 
first 11ei~hed 2 ew!. 3 ql's. 13Ib.; the second, 2 cw!. 2 qrs. 
11 Iii.; the third, :2 cwt. 3 qrs. 5 lb.; the fourth, 2 Cll't. 3 lVS. 
12 lb. ; the fifth, 2 cwl. 3 Ql"8. 15 lb. He pllrchaserl also l\lO 

l'tH.:kels. each pocket weighing 84 lb. J desire to kllow tIle 
III:,dlt oj the 111101e. .-ins. 15 ClCt. 2 qrs. 

COMPOt'ND SUBTRACTJON 

TEACH ES to find the dijl'erellce'of Compound Quantities. 

H.I'LE. Subtract as in intrgers: but bono1\' (when tbere is 
orrasioll) as 1JlQIlJI as al e equal to 01le of the 1/Cxf greate1' dt'­
lJomination: observing to ca1'ry o1le to tbe next fo/' that which 
\HIS uOlTowed. * 

PRO'OF. As in Simple Subtra{:tion. 

M 0 N E Y. 

(I) £ s. d. (2) £ s. d. (3) £ s. d. 
From 715 2 71. 316 3 6t 87 2 10 
Take 476 3 81 218 2 ]~ 79 3 7} <J 

--~ 

----

• EXA?rII'LE. Subtract £54 .. 17 .. 9!from £89 .. 12 .. 71' 
.£ s. d. 1Jecanse 3 fal'thiDI!S cannot be taken from 2. say !l 
89 .. 12 .. 71 from .j, I, and 2 are 3; set dbwD 3 Dud cnrry I.-I lind 
64 .. 17 .. 9* 9 are 10, ]0 from 12.2, and 7 Ilre 9; set d'own 9 !lnd 
34 14 'I! carry 1.-1 and 17 nre 18, 18 froID 20, 2,l1ml 12 Ill't 

.. ... 14; set down 14 and cnrry 1 to the puunds. 
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(-1) (7) 
£ s. d. £ s. d. 
3 )5 It 321 17 It 
I 14 7 257 14 7 

-----------

(5) (8) 
£, s. d. £ s. d. 

2;) 2 OJ-4 59 15 3t 
17 9 8-A- 36 17 2 

---- -

(9) (6) 
£ $. d. £ s. d. 

37 3 41. 71 2 4 
4 

')- 0 2i 19 13 7~1 _u ,1 

(16) £ ~ 
Borrowed 350 0 

) , (26 [) 
~ ~Id at '73 10 

dlli,f'rellt ) 41 9 
tllnes t 66 14 

Paid in all 

d. 
0 
0 
6 
8 l 

2 
9 

----
Uemains to pay 

'-----

( 10) I ( 13) 
£ s. d. I £ s. d. 

fj27 3 oi- jO 7 fi 

139 [) 7t I~~-
I 

( II ) I 
( 14) 

£ s. d. £ s. d, 
300 15 0 I 5UO 0 0-
296 15 10 499 ID 11:\ 

-I 

----
( 12) ( I;) ) 

£ s. d. £, s. d. 
68 13 !) 779 I:.? () 

44 19 1 "~\ 6S~J 13 tj 

( 17) £ s, d. 
Lent 577 10 II 

--- -~-

r III II 
Received 8~) 0 0 
at s.everal 74 I;) !! 

tllnes .J--- 17 ,I _,) ~j 

~----- ---

WEIGHTS AND MEASURES. 

TROY WEIGHT. APOTHECARIES' "';'EIGHT. 

(IS) 
lb. oz. dwl.gr. 
52 I 7 2 
3D 015 7 

----

(~2) lb. oz. dr. 
35 10 :) 
29 12 i 

(I!) ) (20) 
lb.oz,dtd.gr. to 3 3 
7 
6 

2 2 7 5 2 I 
7 1 5 12 5 2 

AVOIRDUPOIS WEIGHT. 

(23) CIL·t, qr. /1]. 
:3·, I ~ 1 
2;:; I '1.7 

B to 3 
21 ) 
3 '!7 gr. 

(I 9 ~ 2 I I.l , 
I 5 7 3 I I, 

(24) t. cwt, qrdh. 
21 I i 7 

9 II :1 \.) 
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I.ONG lItEASURE, :1 J:llrr.rUAI. nll'.ISt'nr-Wl:-"E. 

(26) (26):1 (:J I) I (:~:2) 
~(k ft. I". lea. 111i.)iIT'110'j" "lid,gal'Cjt,~ I'ts. t/ln hI,d.,(,1I111.~. 
JOi 2 10 147 2 6 29 ! 47 --17 2 I \4:; :.! 37 :.! 
78 2 II 58 2 7 33 : 28 59 3 0 li:1 4!) :J 

-- Ii ==---== !==~~-=~_ ------ I' 

r CLOTH MEASURE. ALE A~D BEER. 

(33) (34) II (27) (28) 
!:d,~. qrs. 11. E,t!. q1'S. n. ar. ii/'. gal. !dId. gal. ql,~. 
71 I 2 36 2 I 37 2 1 27 2'1 I 
3 2 1 14 ~ 2 25 1 7 12 50 2 

LAND MEASURE. 

(29) (30) 
a. r. p. a. 1'. p. Q". 

] 75 I 27 325 2 1 65 
J9 0 37 279 3 () 57 

TIM E. 

(,nn:-.- AloiD COAl.. 

(:35) (36) 
b. p. sr. ell. 
2 1 3 16 
2 " v ~ 12 

sa. 
1 
2 

b. 
o 
1 

;( (37) yrs. 1110. to. d. 
79 8 2 4 
23 9 3 5 

I (38) h. m. sec. It (39) ?/r,~. rn. t1. 
24 42 4;') 10 i 20 

I ~~_4? I ~.~- 2!J 

(40) When an estate of £300 per annum is rerluel'd, by the 
payment of taxes, to 12 score and £ 14 .. 6, "hll tare tlH> taxes? 

Ans. £45 .. 14. 
(4l) A horse \lith his furniture is \\'orth £:37 .. 5; "ithont 

it, ILl gnineas: how much does tIle price of the furniture 
exceed that of the horse? AilS. £ 7 .. 17. 

(42) A merchant commellcing" trade, owed £ 750; he llad 
in cash, commodities, the sto(,ks, nnd good <It'llls, £ 12510 .. 7; 
he cleared tbe first year, by COIl:l1It'f('f', £ ";.52 .. 3 .. 6. What 
was he then worth? .fins. £ 12212 .. 10 .. 6. 

(43) A gentleman left £45247 to his tllO claughtt'rs. of 

• In tbis example alluw 4 weeks to u month, and 13 months to thi 
year. 

t In tI.Iis, reckun 30 days to a month. and 12 months tu the year. 
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which the \Ollll!!er was to have 15 thousand, 15 hundred, and 
twice £, 15: W hat \I as the elder sister's fortune? 

.11118. £28717. 
(44) A traci('sman, Leing- insolvent, called all his creditors 

t()~<'1bt'r, i1nd jC)\]lld be owed to A,£.')3 •. 7 .. 6;-to B,£ lO,'LIO; 
-t" C, £:34 .. 5 .. :2;-10 D. ±:28 .. 16 .. 5;-to E, £ )4 .. 15 .. 8;-to 
1<',;£ 112.9 i-and to G, £ 143 .. 12 .. 9. The value of his stock 
\IllS £21:! .. 6; and the <lmoullt of good book-debts was 
.£ 112 .1::1 •. 3; hesidl's.£ 21..10 .. 5, money in band. How much 
,fuuld Ilis creditors jost' by hIking the whole of his effects? 

.Ql1S. The creditors lost £ 146 .. 11..10. 
( .. U)) ~l"y ;.l/.:ellt at Seville, in Spain, renders me tile fol­

lo\\ill~ account of money received 101' the sale of goods sent 
him U[I cOlflnlission, ri::. for IH'es' nax, £37 .. 1.') .. 4; stockings, 
£37 .. 6 .. 7; ton;1C("o, £125 .. 11..6; linen cloth, £112 .. 14 .. 8, 
ain, £, J 1i) .. IO .. ;j. He informs me, at tbe same time, that lie 
blls slJipped, agreeably to my ordel', wines, ,'alue £250 .. 15; 
fruit,±61..12 .. 6; iigs,£19 .. J7 .. 6; oiJ,£J9 .. 12 .. 4; (iJl(!Span­
llih \\"001, value £ 11,5 .. ).5 .. 6. How stallds tbe balance of tile 
ac,collnt between us? AilS. Due fa lite oJenl, £28 .• 14 . ...1. 

(46) Tile grt':'It bell at Oxford, the heaviest in England, is 
~tated to weigh 7 Ions, J 1 ell:l. 3 q1's. 4 lbs.; that of St. Pau]'~. 
~n London, 5 tOilS, :2 cwt. I qr. 22/os.; and dHit of Lincoln 
en lied the Grea I 'lom) 4 {o'I/S, 16 ewt. 3 qrs. 16 lbs. HOll' 

9.nuch is the aggreg:ate wfi~IJt of these tlll'el' b("lls illfel'iol' 1<:: 
tiJat of tile great Lell at Ivloscow, \lbicll is 19~ tons? 

Ans. 180 tuns, 8 Clet. 3 qrs. 141Ls. 

COMPOUND MULTIPLICATION 

Is the method of multipl~'ing Compound Quautities. 

RULE. Multiply the It'ost dc";01l1inatioll; redll('e the rrodllct, 
alld carry to the next as directed in COllI pound Additillll, 
Mild the same "ith the rest. 

When the multiplier is a comp(isile numht'1' above 12, mul­
tipl y (as before. directed) by i IS C011~1'0llellt parts. FOI' othel' 
Ilun~bers, mull!ply by the factors ()f tlte '/1e(/1'(!~1 c01Jlp~;sile, 
addl1~g t? the )a~l product, so man,1/ times the top liuc as will 
~upply the deficlCllcy; 01' $ubtracli.lI!J so mall!! limes, if then, 
ji all e-XCC$S. 
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l\10~EY. 
-:.;. ( I ) (2) (3) (-I )' 

±: s. d. £ s. d. £ • '1. d. :£ s . d. 
aJ 12 71 75 13 It 52 6 41. 57 :2 4} 

4 '. :2 3 <1 [) 

" i 
5 3.1 

2 

£ .~. d. £ s. d. 
(J) 57]8 it X 6. (9) ]:35 13 6;{ X Hl. 
(6) 81 9 IIi X 7. (10) 7916 7·/. X 11. 
(7) 6:1: 10 fj~ X 8. (11) 247 14 ] I! X)·) 

(8) liS 6 4i X 9. (]2) 119 7 51 X 12. 

£ s. d. ,. d. £ s. d, 
(1:3) 0 9 6 X 18.1- (16)]6 at X 35. (19) I {) 3 X 97. 
(14)1 2 6 x26t (17) 7 2!X 75. (20)0 6 4X4:~. 
(15)0 78tx21. (IS) 97 X37., 

(21) What is the value of 127 lis of souchong tea, at J 2.~. 3 fl. 
r<'I' 11, ? .llns. £ 77 .. 15 .. 9. 

(22) ] 35 stones of soap, at 7s. od. per stone? A'1S. £60 .. 1..:3. 
(23) 74 ells of diaper, at ] s. 4td, per ell ? A I!,~, £ 5 .. 1 . !). 
(24) 6 doz. pairs of gloves, at ls.lOd, per pair? J11I.~, £("i.,l'~ 

NOTE. When the frnction t, ,i, or ~ is cOllllec1ed with th" 1ll1l:1 i !.: j. '., 
take lia/rthe given price (ur the price of olle) f(lr~, 1:fl1J (!I'/hul r",~, 
:md for i add them both togcthrr.& 

h In tbis example, say twice 3 arc 6, 6 farthings llfe l~(I. St't (\"" II 

·~d. nlld carry 1; twice 7 are 14 and I arc 15, I:jd. arl' i" :~d. Sd ,i"".11 
:~d. llDd carry 1; twice 12 are 24 amI I are 2:,), ;![js, afe J. 1..5, ~cl d,·" Ll 
oj .• , and carry 1; twice 5 are 10 and I are II, $et do" n I awl carry I; 
twice 3 are 6 and I are 7, set down 7. 

s. d. £. s, d, 
t 9 .. 6 t l.. 2 .. 6 
_,_2X9=JS __ 8X:J+2=:2C1 
19 .. 0 

9 
.UU I.. 0 Ans. 

§ EXUIl'LE. 

What is the mlue 
orllt Ibs. of tea, at 
lOs. 9d. per lb'! 

9.. 0.. 0 

'27 .. 0 .. 0 
Multiplicand X2-~.~.~O 

8. d. 
tx HI .. 9 

11 

!!9. 5 .. 0 An$. 

£5 .. 18 .. 3 =tllcvalueofll. 
~ X 5 .. 4~ = .... cllI ..... J,. 
___ 2._. _st = .... du; •••• 1. 
t 6,. 6 .. 3~ AIIB. 
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(25) \-"'bllt is the \alue of 2Ji ells of Holland, at 3s. 41d. 
p ... r ,·11 ? .iJ.flS. £ 4 .. 6 .. 0i. 

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

(']7) 19{ yds. of muslin, at 4s. 3d. per yd.? Ans. £4 .. 2 .. W.~. 
(:!~) 35t c\\'t. of!'aw sugar, at £4 .. 16 .. 6 per cwt? 

Ans. £ 169 .. 10 .. 3. 
(:1H) 164-?i cwt. of raisins, at £4 .. 17 .. 10 per cwt? 

Ans. £ 755 .. 10 .. 3. 
(:30) II ii gallons of gin, at 12s.6d. per gallon? 

Ans. £ 73 .. 6 .. 7~. 
(:31) 86i cwt. of logwood, at £ I .. 7 .. S per cwt? 

A 1IS. £ liS .. 12 .. 6. 
U::!) I ii yards of superfine scarlet cloth, at £ 1..3 .. 6 per 

,~u d i~ .llns. £ 20 .. ] 7 .. 1! . 
. (:):3) 37* lb of hyson tea, nt 12s. 4d. per to? Ans. £ 23 .. :t. 6. 

(.;4) {)oi C\\t. molasses, at £2 .. 18 .. 7 per cwt? 
Ans. £ 166 . .4 .. 7J. 

(35) 87! to of Turkey coffee, at 4s.3d. pel' to ? 
Ans. £ 18 .. 12 .. 11:;}. 

(36) 120! cwt. of hops, at £ 4 .. 7 .. 6 per cwt? 
. A-xs. £628 .. 6 .. 7l 

'Vhen the multiplier is large, multiply the given quantity 
(or price) by a series of tens, to find 10, 100, 100U times, &c. 
as far as to the value of the highest place of the multiplit'r; 
IIll1ltiply the last product by the figure in that place, and ('ilch 
precedillg product by the figure of corresponding value; th.·t 
]". tbe product for 100 by the number. of hundreds, the pro­
duct for 10 by the 'number of lens, and the original qUfI'nltly 
fly the 1m;ts' figll1'e, &c. Th~ sum of the plOduClS tbUb loll­
laitlt'd \\ ill bl:' the fotal p''Q(lucl . .y,· 

• EUMPLE. Multiply £7,,]4 .. 9t by ;j(j.tj. 

£ s. d. £ .~. d. timl'H. 
7 .. 14 .. 94X5= ~8.1j .. llt= & 

10 

The product {or 10 77 .. 7 .. 11 X 4= 309,,11 .. 8 = 40 
10 

The product {or 100 773 .. 19 .. 2 X 6= 46-13,,)5 .. 0 = 6GO 
10 

The product (or 1000 7739 .. 11.. 8 X 3 = 23218 .. 15.. 0 = !'lOOO 

jnB. £28210 .. 15" 7!= 3645 
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(3i) 407 tt of gall-nuts, nt 3s. 9~d. per It)? AlIs. £ 77 .. 3 .. 2l-. 
(38) 729 stOIlt?S of beef, at 7s.7id. per stone? 

Alls. £277 .. 3 .. :>!. 
(39) 2068 yards of lace, at 9s. Bid. per yard? 

Am, £ 977 .. 19 .. 1 O. 
(40) Wh"t is tile proclllce of a toll-.~ate in the course of the 

~·t'a,., if tbe tolls amount, 011 an avcJagt', to lIs. 7td. per 
day ~ .I1fl,~. £212 .. :3.014-

(41) How much money Inust be equally divided among: 18 
IIll'n, to !.:ive p(Ich £, 14 .. 6 .. 8.p Ans. £2-58 .. 0 .. 9. 

(.t2) A privateer lDalllled with 250 sailors captUl'cd a "Jize, 
c;l "hich each Illall shared £ 125 .. 15 .. 6. What was the value 
of tilt' prize? A1IS. £31443 .. 1:>. 

{43) What. slim clio a gentleman receive as a dower "ith 
llis \Ii/e, wllose fortulle was a cabinet with two divisiolls, ill 
f';lCit division 87 drawers, and each drawer containing- 21 
J,!lIilleas? Ans. £3836 .. 14. 
- (4";) A merchant beg-an trade with £ 19118; for [) )ears 
to:,oPlber he cleared £ 1086 a year; alld the next 4 }eal's, 
£1715 .. 10 .. 6 a year; but, the last 3 FlUS he was in tradt'. 
!le had the mistortun(' to lose, upon an average, £4'i5 . .4 .. fi. 
a 'Pal'. '''IJat \1!lS llis real forlune at tIle end of the 12 
\(';Irs? .qns. £33984 .. 8 .. 6 . 
. (.J.j) In many parts of the kingdom, coals are wei:.:hed ill 
the '''11-:011 or cart" upon a machine, constructed for the pur­
post'. )f lbree of tht'se draughls amounted together to J37 
cwt. 2 q1's. to lb. " and Ille tare, or \\t·i!,:ht of the "agoll, \\iIS 

13cwl. 1 qr.; how wallY coals had tbe ~ustolIJer ill I:! such 
clrnu/.dtls ~ ATl.~. 391 Clllt. I q1'. I :lIb. 

(-W) A certain g-pntlemnn )n~s lip ew'ry ~ ear £:294 .. 1 ~ .. 6. 
"iJ ~penc.ls daily £ 1..12 .. 6. What is bis alll1ual income? 

AilS. £887 .. 15. 

'WEIGHTS AND :0iEASVHES. 

(4:) Multiply 91~,. IOoz. WOlltS. 199-r. h~' 9, I J, and 12. 
(I~) Multiply 2:3tol1s, gCllt. 3qrs. IS It), I),v 7,8, and 9. 
(.19) Multiply 107 yards,:J qrs. 2 Ililils, by 10,17, and 29. 
t'iO) Mulliply ::13 har. :! til'. a :.:al. II)' II illid 1:2. 
(.) i) Multiply Ito milt·s, G ful'. 26 11I)lps, 1)\ 12, 13. nnd 3~. 
(·52) A lunar montli cOlitHill!:l :.!:J lb,~S. I:! b{)lIr~, 44111in. 

3 secol1os !leady. Wbat tilHe IS l"u~ltail.l'd ill 13 JUliaI' 
ul()ntl1s ) 
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COM POt:~D DIVISION 

TE,\(:Tn:~ to fincj (lilY requin>d llart of a Compound quantity: 
H v U:. Di dde tllP f/rl'l1 f('sf denomination: reduce the re­

mnind·t'l' to the 1/eJ'/ li!s.', tn \\hich add the next; di"ide that, 
l:lIHi proc(>ed ns Iwii)rt, to the t'nd. 

v\-'ht'll the di\'isor is above 12, the work mllst be dOrfE' ftt 
Jf'Il£!!h~ ulllpss it is a composite lIumber, for "hich observe 
the .directions in Simple Division.-Proof by Multiplicatiqn. 

MONEY. 
-K. (J) 

£ .~. rI. 
2)~5 2 4 

{2) 
£ s. 

3):37 7 

(:1) 
d.1 £ 8. d. 
7 I 4)57 £) 7 

I 
---I 

£ ~. 
(5) 78 10 
(ti) 2:,)] 9 
(7) 16 14 
(8) 124 ]5 

d. 
9t -+- 6. 
7~...;- 7. 
I!...;- 8. 
2! -+- 9. 

( I :~) (,6 6 fi;l -'- 26. 
114) :j!J()]2 7f ~ 36. 
~I':") 564 <1 6 ...;- 63. 

£ .'1. 

(9) 87 J4 
{to) 68 0 
(I]) 49 14 
.(1:2) 496 8 

(i 6) 248 17 
(i 7) 928 12 
(lti) 608 13 

(19) Divide £1407 .. 17 .. 7 bv 243. 

d. 
o hv 10. 
o b~ ] I. 
7 by 12. 
6 by 1:4. 

4 hy 99. 
8 bv 110. 
9 by 144. 

(20) Divitle £700791..14 .. 4·bv ]794. 
(:.:1) IJiviue £49098L~ .. 7~ l;y 31715. 
(22) Divide £ 197430.52 .. 5 .. 7-k hy 214723. 

(23) If (l man spend £2.57 .. 2 .. 5 in 12 months, "hat i!'! th8t 
pt"t' month ~ -'ins. £21. 8,ct 1\" 
.(24) The clothing of 35 (,harity bo)s came to £J7 .. 3 .. i: 
*bat \las the expcmf' oft':lch boy ~. Am:. £1..12 .. 8H. 

(:£0) If I g'ave £37 •. 6 .. 4~ lor nine piec~s of cloth. wbat 
1Ya:l that p\'r piL'cC P A7I.~ . .£ L2 .. 11~. 

* l!:X.l::.tI'Ll':. Divide £27 .. 14 .. 1 i, by 5. 
!Say the fives in ".:7,5 times (:, ::1'1' 2:j and 2 liver; 

£ .<, d. £~ are 408. and 14 are ;')4, the jives in :)4, HI tim~8 
!.i)~ .. J4 .. Jlt 5 are 50llnci 4 liver; 4"are18d.:Jnd Ilal'e:59 the 

.~ .. IO .. J I~ 1 fiH'S in &9\, ~ I fin" nre .55 unrl 4 ovef; 4d.' IHP. 
16 qr .•• am ~ are 18, the fi V (?oS iu L8, 3 times five 
nre 15, and ;3 UHf, or i. 
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(26) If 20 e\\ t. of tobacco cost £:27. ().A~, lit \\ lint 'rate did 
I buy it per c\\'t? .J /IS. £ 1..7 .. 3~S. 

(27) What is the \'alue (If one llO:!shrad or bl'PI", \\hell 120 
hogsheads are sold for £ laLI7 .. 10? ."fIiS. £l.;J .. !~t NfJ' 

(2S) Bought i2 )Ilrds of cloth fOI" £~G.6. Whit was the 
price per yard? .'fll,~. £ !..3.8t H. 

(29) Gave £27,j .3..4 for IS bait's of dutll. What is tbe 
price of one bale? .!JIlS, ,'1:: I ;) .. ;:J .• 8;j ~ 11. 

(30) A prize of £ 7257 .. 3 .. 6 is to he e!ll1all~' divided among 
600 sailors. What is t'uch man's shaff'? Ans. £ 14 .. 1O •. 3f ieS. 

(31) A club 01 2J pprsons joilled to purchase a lottery 
ticket of £ 10 valut', "hich was dra\\n a prize of £4{)OO. 
What \\as each mall's contribution. and Lis share of the prize-
1ll01lt'y r An.~. Each c(lllfrilndioll 8s. alld .\!:are ofpTi::e £ 160. 

(32) A tradesman cleared £ 2805 ill 7 t. )ears: \lbat \\ ..... 
Lis ~parly profit? Am. £374. 

(33) What WIIS the \\f'eldy salary of i\ clfrk '\\ llo received 
l.:!6G .. 18 .. q 101' 90 \H'~ks~) Alis. £:L19 .. 3;{. 

(34) If 100000 quills C03t me £ 187 .. 1 i .. J, what is th~ 
j;I ice per thousand? An.\'. 1.: 1..17 .. 6114o~. 

WEIGHTS AND MEASURES. 

(35) Divide 83 tb. [) oz. 10 li",ts. 1 i t!r. by 8, 10, lind 12 
(:36) Di\'ide 29 tOilS, 1 i C1\"t. 0 (]I's. J~ It,. by ~), 15, Rlld 19 
(~3i) Divide 11 4 yards, 3 qrs. 2 nails, by 10 It nd 16. 
(:18) Divide 1017 miles, 6 fur. ;~S polt's, by J I IIml 49. 
(:J!}) Divide 2019 IICII'S, 3 roods, :29 perdlt's. by 26. 
(,(0) Divide 117 )'ean, 7 months, 2G days, II bOil IS. 

~7 minutes, by 37. 

IlROMISCUOl'S EXA,MPLES. 

(I) Of three numbers. the first is 215, the second 519, nnd 
the third is equal to the other t\\"o. WJlat is the ~lim of 
t~lem all? .!Jus. I 46t\. 

(:2) The Jess of two sums of money is £40, alld tbeir dif­
f,'rence £ 1-1. WIH~t is the greater sum, alit! the amount of 
Loth? ATI.~. £54 Ihe .~Tfaler, £94 Ine sum. 

(3) What number ndded to t£'l1 thous:md and pig-hty-nine, 
"'ill make the slim fifteen thousllnd and forty? .'1I1S. 4951. 

(4) What is the difference between six dozen dozell, and 
}lnlf a dozen dozen; nlld ",hat is their slim and product? 

A"s. Dijl 792, sum !J36, rrod'uct 6220S. 
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(5) What difference is there between twice eight nOll fifty 
and twice fifty-eight, aud what is their product? 

Jill.~. 60 d!ll'11'lmce, 7606 p,.oduct,. 
(6) The greatt'r of two \lumbers is 3i. times 45, and ,d~if 

difference is 19 times 4: l·t'quil'f'cl tlleir sum and product? 
.I1/t,~. :3254 S1I1II, :264568<') product:, 

(7) A gentleman left his eldl"l' daughier £ 1500 more ,than' 
the younger, \\11(18e forlullt' was II tiJullsand, II. hUlldl'ed.,~.an,d 
£11. Find the porlion of the eldel', and the amountor~o~~ • 

.tins. Elder's portion £. 13611; alllotmt £2572~~~. 
(8) The sum or two uumbeJ's is 360, the Jess is 144. 

What is their difference and their product? 
.fIns, 72 dij/'erence, 31104 product. 

(9) There are 2545 bullocks to be divhled among ,609 
men. Required the numbel' and the value of each man's 
share, supposing every bullock worth £9 .. 14 ,6? . 

AilS. Each man had 5 bullocks, and £ 4S .. 1 2 .. 6 for hisslt~re. 
(10) How many cubic feet "re contained in a room, the 

length of which is 24 feet, the breadth 14 feet" and the 
11eight 1l feet? * , AilS. 3696, 

(II) A gentleman's gaiden co"ntaining 9625 square yards, 
is :35 yards blOad. What is the length? An$. 27{)yol'ds. 

(12) What sum added to the 43d part of £4429, ~\'iIl 
make the tOlal :llllount = £240? AilS. £137. 

{13) Divide 20s, among A, B, and C, so that A mayha~e 
2$. less than 13, and C :.!s. more than B. 

Alls. .Jl 4s. 8d. B 6s. 8tl. and C 8s. 8d. 
(14) I n an urmy consisting- of 187 squadrons of hOl'se, 

ench 1;)7 men, nnd :W7 bClttaliolls of foot, each ;J60 men, how 
many diecti\'e soldiers are there, supposing tl:at ill 7 hospi-
tals there are 473 sick? AilS. 1 44:;U6. 

(15) A tradesman gave Ilis daughter, as a mal'I'iage portion. 
It scrutoire, containing 12 dTawers; in each urawer "etc &1" 

divisions, and in each division there "'ere £ 50, four cro\llJ 
pieces, and eight half:'crow~ pieces. Ho\t much had s.lle to 
hel' fortune? AlIlr. £3744., 

(16) There are 1000 men in a reg-iment, of whom 50 Ille 
officers: how many 'privates are there to one officer? .lLnt. I l1. 

(17) What number must 7847 be multiplied by, to pIO· 
duce 3013248? Am. 384. 

,A,.,. 

• l\iultlply the three dimeDsionl cODtinually together. 
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(18) SU{1pose I flllY ei!.!ht l,ruillf'as alld blf-n-crown (or a 
quarter's rent, but am allo\\l'd los for n'puirs; \\hat doC's 
my apartment cost me B UlJUall ~, and how much ill Ileveu 
years? Ans. 171 one year, £31..2. In seren, £217 .. 14. 

(19) The q,uotient is 1083; the divisor, 28604; and the 
.remainder, 1788: what is the dividf'ud? Ans.30979920 • 
. (20) An assessment "as made 011 a certain hundred, ,for 
the sum of £386 .. 16 .. 6, the amount of the damage done hy a. 
riotous assemblag·e. It'OUl' parishes paid £ 37 .. 14 .. 2 each; 
four hamlets, £31 .. 4 .. 2 each; and Jour townships, £ 18. .. 12 .. 6 
each: bon' much was deficient? .!lns. £36 .. 12 .. 2. 

(21) An army consisting of 20,000 men, jZot II booty of 
£ 12,000: what was each mlln's shal'f~, if the whole were 
equally divided among them? .I/.ns. 128. 

(22) A 'gentleman left by will, to his wife, £4660;-to a 
public charity, £ 672 .. 10 i-to four nephews, £ 750.~ 10 each; 
-to four nieces, £376 .. 12 .. 6 each;-to thirty poor house­
keepers, 10 guineas each ;-and to his executors, 150 guineas. 
Wbat was the amount of his property? AtlS. 10109,.10. 

(23) My purse and money, said Dick to HaiTY. are worth 
128.8d. but the money is worth seven times the ya\ue of tho 
purse: ihat did the purse contain? Ans. II s. ] d • 

. (24) Supposing 20 to be tile remainder of a division, 
-423 the quotient, and the dhisor the sum of both, plus L9; 
"'hat is the dividend? .!lns. 19.5446. 

(26) A merchant bought two Jots of tobacco, \I hich weigh­
ed 12 cwt. 3 qr8. 16 lb. for £t 14 .. 16 .. 6; their tlifi'erence in 
weight was I CUlt. 2 qrs. 13 lb. and in price £ 7 .• 15 •. 6. Re­
quired their respective Vieights and val ue? * 

Ans. Greater weight, 7 cwt. 1 qr. vahle £61 .. 6 .. 6. 
Less weight, 5 cwl. 2 qrs. 16 lb. value £53 .. 10. 

(26) Divide 1000 crOWDS in such a manner among A, B, 
RDd C, that A may receive 129 crowns more than B, and B 
178 less than C. ./111,8 • .!l360 Cl'owns, B 23J, C 409. 

(27) If 103 guineas and 78. be divided among 7 men, how 
Itlauy pounds sterling is the share of each? Ans. £ 16 .. 10. 

(28) A certain person had 2'> purses, each purse contain­
Ing .'2 gUineas, Ii cro"'n, and a moidore; how rna,ny pound. 
sterling had he in all? .!ln8. £366 • 

• Add the difference to tbe Slim, and divide hy 2 for the grrater; 
~nbtract tile difference from the sum, and divide by 2 for tbe Il'~~. 

C 
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(29) A gentleman, in his ,,"ill, left £f>O to the poor, and 
ordered that i should be given to old mell, each man to 
have 5s.-t to old women, each woman to have 28.6d.­
!- to poor boys, each boy to have ls.-I to poor girls, each 
girl to have 9d. amI the n'mainder to the person who dis­
trihuted it. How many oreacl] SOl't were tbere, and what 
lemained for the person l\ho distributed the mOlley?, 

.!Jns. 66 men, 100 1vo-men, 200 boys, 222 girls; 
, £2 .. J3 .. 6jor the distributor. 

(:JO) A gentleman sent a tankard to his goldsmith, that 
weighed 600%. 8 dwls. to be made into spoons, each weigh •. 
illg- 20:::. 16dwi,~.: how many would he have? Alls.18. 

(:31) A geutleman has sent to a sih'ersmitb 1370;'. 6dwt8. 
9,qr. of silvE'r, to be made into tankanls of 17 oz. 15 dwls. 10 gr. 
each; spoons of 21 oz. ] I dwls. 13 gr. per dozell;salts, of 
;J 0=. to d wl.~. each; find i'0l ks, of 21 oz. ]] awls. 13 gr. pf'r 
dnz ... u; ami for every tankard to have one salt, n dozen spoons, 
ltllt! a d07.eU jl1rhs. What Ilumher of each will he have? 

.'ins. Two of eacl, ,\'or,t, 8 oz. 9 dwts. 9 gr. over. 
(;j2) HO\f many parcels of sug-ar of Hi lb. 2 oz. each, are 

tl:t-·re ill J6cwl. 1 qr. 15/h.? 
.I:ltl.~. II ~ paJ·eels. and J2tb. 140';. Ot'er. 

(3:3) In an nrc of 7 signs, 14u 3' 63", lJOw many seconds? 
.I1ns. 80663;1". 

(:31) How mnny lbs. of lead would couJltl'rpoise II mllss of 
/;71/1;1111 w,'ighing IOU lb.y. TI'OY?* AilS. 82/6. 4 oz. 91·7~. dr. 

(;)0) If an arothecary mixes togethel' lIb. avoirdupois of 
"LIte wax, 4lbs. of spermaceti, and 12/68. of olive oil; how 
1Il!.IIIy Ollnce.~, apothecaries' u:ei,qM, \fill the mass of ointnH:ut. 
"eigh. and how mauy masses 01 3 drams each will itt'ontain? 

.1./IS. Tlte whole 247 oz. 71oTJ4CJtll'. lLlId 661 0/3 d,·. euch. 

PROPORTION. 

PROPORTION is either DIRECT or If\VERSE. It is commonly 
called tbe RV~E OF THKEE;. there bt·illg aJways three 11U1II­

bers or ter!ns gzven, two of wlJlch are terms of' suppositi(j"n; lW11 

the other IS the term of demand: because it ft'tluil'l'sa fOil rlh 

--------'---- ----------------- -- . --- -- . 
• Bullion is the term denoting gold or silver in thema!lS.J.t.adill 

weigbed by Avoirdupois weight. ~ee the Tab:c l.f (;O~I',\l\lSUN "If 
\'\'Io;lGln •• 



RULE OF THREE DIRECT. :n 
term to be found, in the same proportion to itserr, as that 
which is between the other two.. 

GENERAL RULE FOR STATING THE QUESTION. Put the ttl'T11l 
of demand in the tkird place; that te1'm of supposition which 
is of the same kind as the domand, the .first; and the other, 
l1hich is of the same kind as the required term, the second. * 

A Iso, the terms being thus arranged, reduce the first and 
third (if necessary) into one name, and the second into the 
lowest denomination mentioned.' ' 

THE RULE OF THREE DIRECT 

It F.Q UIRES the fourth term to be greater than the second, 
"hen the third is g1'eater than the first; or the fourth, to be 
les.~ than the second, when the third is less than the first. 

R(TLE. Multiply the second and third together, and divide 
thE'ir product by the first: the quotient will- be the answer, 
in the same denomination as the second.t 

Tilt'! following methods of contracting the operations in the RULE 

OF THREI!: are highly important, and should never be lost sight of. 
I. Let the fifl;t Ilnd third terms be reduced no 107lk!r than is necessary, 

to make them of the same denomination. 
2. Let the dividing term and either (but not both) of the other terms 

he divided by any number that will divide them exactly; and use the 
qUlltients instead of the original numbers. 

:3. When it is conveniently practicable, work by Compound Multi­
plication and Division, instead of reducing the terms. 

• Some modem authOfS prefer plaCIng the term of demand the 
lIf.'r.ond, and that similar to the required term the third. This arrange­
ment will answer tbe purpose equally well, observing tbat those oC 
like ki1ld must be reduced (if necessary) to the same name. 

t The following GENERAL RULE comprehends both the cases of 
DIRECT and INVERSE PROPORTION under one head; which is COD-
5idered by many scientific meo of the present day IlS 1\ more syste­
matic arrangement. 

RULE. The question being stated, and the terms prepared, consider. 
from the nature of the case, whether the reqltireri term is to be greater 
fir less than the sccond, or term (If similar kind: if greater, multiply 
that ,jmiler to the answer by the greater of the other two, and divide 
the prodnct hy the less; if less, multiply it by ,the less, and divide tbe 
product by the greater. In either case the quotient will be the tern. 
reqrcired, in the same denominati()n as the similar tenn. 

NOTE. It is evirlent that the above Rule will answer generally, 
whether the term of demand is put in the second or tbird place. 
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(J) If I lb. of SligH r cost 4},d. what will 64 lb. cost?* 
(2) If a gallon 01 heer cost 10d. what is that pel' barrel? 

Ans. £1..\0. 
(3) If a p::tir of shoes cost 48.6d. what is the value of .12 

dozen pairs?t . 
(4) If one yard of cloth cost 16s.6d. what will 32 yards 

cost at the sanH~ l'ate r Ans. £24 .. 16. 
(5) If 32 )ards of cloth cost £24 •• 16. what is the value of 

one vard? .I:1ns. 16s. 6d. 
(6) If I gave £4 .. 18 for 1 ewt. of sugar. at what rate did 

I buy it per lb.? Ans. lOid. 
(7) Bought 20 pieces of cloth, each piece 20 ells. for ]2" 

6d. per ell; what is tht! value of the whole? .qns. £2f>O. . 
(~) W bat will 26 cwt. 3 q".~. 14 lb. of tobacco come to, at 

15td. per lb.? . Ans. £ 187.3 .. 3. 
(9) Bought 27! yards of muslin. at 6s. 91d. per yard: what 

is the anJount 01 the "hole? Jim. £9 .. 6 .. 01 i. 
(IO) Bought 17 cwf. 1 qr. 141b. of iron, at 3id. pedb.: 

'Ilbat was the price of the whole P .1:111,8. £26 .. 7 .. Oj 
(II) I f coffee is Ioold for ;)'~d. per ounce, what will be the 

price of 2 cwt.r Ans. £82 .. 2 .. 8. 
(12) How many yards of cloth may be bought for £21 .. 

1 1.. It, when 31 yards cost £2 .. 14 .. 3? 
.I1ns. 27 ya"ds,' 3 qrs. 1 II nail. 

(13) If I ClOt. of Cheshire cbeese cost £ 1 .. 14 .. 8. "hat 
must I gi\'e t()r 3,}; lb. i' .I:1ns. Is.ld. 

(14) Bought I cwt. 24 lb. 8 oz. of old Jead, at 9s. per ClOt.: 
,,-hat did the lead cost? .!.lns. lOs. II! tUd. 

(15) If a gentleman's income be £500 a year, and be spend 
198. 4d. per day, what is his aUllual saving'? .!.lns. £ 147 .. 3 .. 4. 

(16) If J 4 yards of cloth cost 10 guineas. bow many Flem­
ish ells can I buy for £ 283 .. 17 .. 6? .I1ns. ()04 Fl. ells, 2qra. 

(17) If 504 Flemish ells. 2 quarters, cost £ 283 .. ) 7 .. 6, "hat 
is the cost of 14 yards ~ .1:1"". £, lO .. 10. 

lb. d. lb. " 
• Ai 1 : 4! : : 54 

4. 18 

~ 4)972 q"'. 
12)243 rl. 

2('.8: 3d. == £. 1 .. 0 .. 3. An,. 

pro •• d. ",.,.. 
t As 1 : 4 .. 6 : : 1(4 

12 

2 .. 14..0 
12 

£32.8 .. 0. A",. 
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(18) At the rate 01"£1..1..8 for 3 lb. of '[\1m IIcl\(:ia, "hat 
must be given for 29 lb • ., oz. ? A /I.~. £ I C .. lt .. 3. 

(19) if 1 Engli~h ell, 2 quarters, cost 4s. 7d. what will :39-i 
yards cost at the same rate? .fins. £5 .. 3 .. 5i t. 

'(20) If 2i ~'ards of Holland cost £5 .. 12 .. 6, bow many 
English ells can I buy for £ 100 ? AilS. 384 ells. 

(21) If 7 ~ anis of cloth c,,~t i 7,-:. p.'!. ~. hat is I b ... "al Ut~ of 
{) pi€','es, p'lch containing 27i )Cl\'C{s? .'{/is. £ 17 .. 7 .. 0i- t. 

(22) A dnlper hought 420 yards of broad cluth. at the 
"lite of 14s. IO~d. per ell English: "hat was the amou,nt of 
the purciJase money? .fIns. £250 .. 5. 

(23) A ~rocer boug;bt 4 hog'sheads of sugar, each hogs­
head weighinlr neat 6 CUJt. 2 qrs. 141b. at ,£2.~8 .. 6 per cwt. 
wbat is the value? " ,Ans. £64 .. 5 .. 3. 

(24) A draper bought 8 pac;ks of cloth, each pack contain­
in~ 4 parcels, each parcel 10 pieces, and each piece 26 yards; 
at the rate of £ 4 .. 16 for 6 yards: what was the purchase 
monev? Ans. £6656. 

(25) If 2~ lb. of raisins cost 6s. 6d. what will] 8 frails cost, 
~l1ch frail weighing neat 3 qrs. 18 lb.? .lIns. £ 24 .. 17 .. 3. 
. (26) When the price of silver is 5s. per ounce, what is the 
"alue of 1-1 ingots, each ingot weighing 7 lb. 5 oz, 10 dwls.? 

£313 .. 6. 
(21) What is the value of a pack of wool, weighing 2 cwl. 

) qr. 19 [b. at 17$. per tod of 281h? Ans.£S .. 4 .. 6! ~€. 
(2$) Boug-ht 171 tons of lead, at £ 14 per ton; paid car. 

riage andolher incidental ch~rges, £4 .. 10. Required the 
"hole cO,st, and the cost per Ib? Ans. £2398 .. 10, the 

whole cost; and the cost per lb. I~d. sUh. 
(29) If a pair of stockings cost 10 groats, how many dozen 

pairs can 1 buy for £43 .. 6 ? .II'ns. 21 doz. 'it pairs. 
(30) Bought 27 d(lz. b lb. of candles, at the rate of 5s. nd. 

a dozen: "hat did they cost? .fins. £7 .• 17 .. 7::. 
(31) A factor bought 86 pieces of stuff, \\hich <:osl. him 

£i)17 •. 17 .. 1O, at 4s. 'Od. per ~'ard. How mallY yanls "(,I'e 

there in the whole. and how many English ells ill <l flit·(·\"? 
.ling. 2143 yds.; and 19 ells, 4 qrs. 2a~ 1wi/s, ill a pi!'!'(" 

(32) A gentleman has nn aUlluity of £896 .. 17. \\ hi1t m:l.V 
be spend .daily, that at the year's end he ilia:. lily np :;!jO 
guineas, after giving to the poor (!uartcrly I (I rn(.idofl-'S? 

~IJ.). £ 1..1~ .. ~ tJ"fj;. 
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RULE OF THREE INVERSE 

REQUIRES the fourth term to be less than the second, when 
the tMrd is greater tha n the first; or the fourth to be greater 
than the second, "hen the third is less than thefiTst. 

RULE. Multiply the first and second together, and divi<k 
thrir product by tbe tllird: the quotiellt "ill be the answer, 
a6 before. 

(I) If S mrn can do a piece of WOl k in 12 days, in bow 
many days can 16 men do the same?* 

(2) If 54 lJIen can build a house in 90 days, ho\v many 
men can do the same in 50 days? .I1ns. !:}7! men. 

(3) H, \l'hen 11 peck of wbeat is sold fOT 2s. the penny loaf 
weighs 8 oz. how much must it weigh when the peck is \rorth 
but Is. 6d. ? .I1ns. lOi 0%. 

(4) How many sovereigns, of 20s. each, are eq,uivalent to 
240 pieces, value 12s. ellch ? Ans. 144., 

(5) How many yards of stuff three quarters wide, are equal 
in measure to 30 yards of {j quarters wide? Ans. 50 yds. 

(6) If I lend a friend £200 for 12 months, how long ollght 
he to lend me £ 150 ? Ans: 16 months, 

(7) If for 24s. I have 1200 lb. carried 36 miles, what weight 
can 1 have carried 24 miles for the same money? .flitS. 1800lb. 

(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 garFison of 1000 soldiers, \\ith 
provisions for only 3 months. How many must be sent away, 
that the provisions may last 5 months? Ans. 400. 

(10) If £20 worth of wine be sufficient to serve an ordi­
nary'of 100 men, when the price is £30 per tun; how many 
\\ill £20 worth suffice, when the price is only £24 per tun ~ 

.Jlns. 125 men. 
(11) A courier makes a journey in 24 daJs, by travelling 

]2 hOUTS a day: how mallY days will he ue in /!Ojll~ the sallie 
journey, travellmg I~ h~ufs a day? . . .-ins. 1:-:; (!ay,~. 

(12) How much WIll hlle a cloak. "lllch IS Iliade 014 \IUC!S 

of plush, 7 quarters wide, the stuti' lor lbt:' lillill!!, ht'II'~ IHH 

3 quarters wide? .-IIIS, "!oJ ~ .'/'ll~d~. , 

-------------------------
m. d. In ,.. X 1'2 

• As t) : 1;Z:: Hi : -- - = G da,,., 1 Hi ., "'IS, 



ASSISTANT.] DOUBLE RULE OF THREE. .66 

UIllECT AND INVERSE PROPORTION PROMISCUOUSLY ARRAriG£D. 

(I) If 14 yards of broad cloth cost £ 9 .. 12, what is the 
purehase of 75 yards? .I1ns. £61..8 .. 611"'" 

(2) If 14 pioneers make a trench in 18 days, in bow many 
days would 34 men make a similar treneh, working in both 
cases 12 hours a day? Ans. 7 days, 4 hours, 561\ minutes. 

(3) How much must I lend to a friend for 12 months, to 
requite his kindness in baving lent me £ 64 for 8 months? 

.I1ns. £42 .. 13 .. 4. 
(4) Bought 69cwt. 2q.·s. 21 lb. of tobacco, at £2 .. 17 .. 4 

per cwt. what does it come to? Ans. £ 171..2 .. 1. . 
(5) A woollen-drapel' purchased 147 yards of broad cloth, 

at 14s.6d. per yard. Suppose that be sold it in pieces for 
coats, each Ii yard, how much must be charge for each, so 
as to gain £ 16 .. 10 .. 9 by the whole? .qns. £ 1..9 .. 3*. 

(6<) If £100 gain £4 .• 10 interest at 12 months, what !;llm 
will g-ain the same in 18 months? .I1n.~. £66 .. 13 .. t 

(i) A draper havinr; sold 147 Yllrds of cloth, at 'h" ral ... or 
-£ 1..9 .. ai lOt' I i yard, found that he had gained £ 16 .10 .. ~). 
\r bat dill tilt' whole cost him, and how much per yard? 

AII.~. The whole £106 .. 11..6; and 14s. 6d. per yard . 
.(8) H £ 100 in 12 months gain £4 .. 10 interest, in what 

time will £66 .. t3 .. 4 gain the salLe interest? .I1ns. 18 mOTllh~, 
{'9) If a draper bOUgilt 147 yards of cloth, at 14s. 6d. Pt'!" 

~'ani, and sold it in pieces for coats, each l!j-yard, lor 
£ 1..9 .. :iJ!; how much would he gain per yard, and Ly tile 
,\bole? .I1I1S. 2s. :~d. per yard; £ 16 .. 10 .. 9 by lite whole. 

(10) If I cwi. cost £ 12 .. 12 .. 6, what must be given for 14 
cwf. I qt'. 19 lb.? .!lna. £ 182 .. 0 .. tl t 1 h. 

{-II) If £ 100 gain £4 .. 10 in 12 months, what interest \\ill 
£3i[) gain in the same time? Ans. £ 16 .17 .. 6. 

(l:l) A regiment of soldiers, consisting of 1000 men, are 
to have new coats, each to be made of 2! yards of cloth, 5 
.qual'ter:s "ide, and to be lined \l·ith shallooll of 3 quarters 
"ide. How many yards of shaHoon llI·ill line them? 

Ans. 4166 yards, 2 qt·s. 2j nails. 

THE DOUBLE RULE OF THREE 

HAS five te"ms given, three of supposition and two of demand, 
10 find a sixth, in the same proportion with the terms of de-
1l.HOa. as that of the terms of supposition. It c,omprises tMJO 



DOUBLE RULE OF THltF.E. [TilE 1'l'TOR'S 

operations of the Sl:'\(H,£ Hvu:.-But it mny comprise threl, 
jQl£r, or more operations of the Single Rule; as thue may be 
seven. terms 2:iven to fiud an eighth, or nine to find II tenth, &c. 
III this respect it is unlimited; anu is therefore more properly 
called CO;'.IPUVND PIWPORTJUN. 

RULE 1. Put the terms of demand one under aDother in 
the tlti,·d place; the lerms of supposition in the same ordrr in 
tile first place; except that which is of the same nature as tlie 
required term, which must be in the second place. 

Examine the stalings separately, using the middle term in 
each, to know if tbe proportion is direct or inverse. When 
direct, mark the first term with an asterisk: when illverse, 
mal·k the third term. 

F'ind the product of the marked terms for n Divisor, and 
the product of all the rest for II Dividend: divide, and the 
quotient will he the anslfer.* 

RULE 2. (1) Of the conditional terms, put the principal cause of 
action, gain or loss, &c. in thefir8t place. (2) Pllt that wbich denotes 
time or distance, &c. in the sec01w, and the other in tbe third. (3) 
Put the terms of demand under the like terms of Bupposition. (4) I( 
the blank falls in the third place, multiply the first and second term~ 
for a divisor, and the other tbree for a dividend. (5) But if the biank 
is in the lirst or second place, divide the product of the rest by the 
product of the third and fourth terms, for the answer . 
. ' NOTE. It will·save much labour to vnite the terms of thc Dili· 
dend over, and those of the Divisor under a line, like those III' n COlR­

pound /racticm, and to cancel thelD accordingly. Sec Redul'liun of 
Vulgar Fractions, Case 6. 

PROOF. By two operations of the Single Rule of TllTC'e. 
(I) 1f 14 horses eat 56 bushels of oats in 16 days, hO\r 

many bushels "ill ~erve 20 horses 24 days?t 

* See also. Supplemelltal Questions, Nos. (; ami 7. 

t By Rule l. 1 
h. h. ~ 10 12. 

As * ~~} : 5~: : {~~}: 86 ~3!-l X 24 = .120 busht,hl. 
* 16 24.14 X J'J 

'1. i 
1 I 

By Rule 2. 
h. d. h. 
14 16 56 

1 By t\~·o 8in!.dt" statini!S. 
~ 10 12 . - lz.· h. It.' b. 

y{j X ~c X ;: _( Ii (I) A II 1·1 : 56 : : 20 : ~O 
20 24 .J..j. X i~ ~.= I:2u 

:2 '2 
1 1 

tI. b. d. II. 
(2) .h 



AS:;.~TpT·l 
" 

rIL\{,1 !CF. 
1".­
I,' i 

(2) If H flIE'n ill 14 dOl):; {'~IIJ IIllI\\ 112 IlCl't'S nf ~,r:',,~, lH'I' 

mallV men ciln moll' 2000 nCIt'S in 10 d,,\s? .,1 liS. :2,:l, /1,'('1" 

(3) If £ 100 in I:? months gain £ 6 iuterest, ilOW HlllCI! II ill 
£75 gain in 9 months? .-ins. £3 .. 7 .. ti. 

(4) If £ 100 in l~ months g-ain £6 interest, what principal 
,,,ill gain £ 3 .. 7 .. 6 in 9 months? .I1ns. £ 7;'). 

(0) If £ HJO gain £6 interest in 12 monlhs, in what time 
",·i11 £75 gain £3 .. 7 .. 6 interest? .I1ns. 9 months. 

(6) If a carrier char~es £2 .. 2 for the carriage of 3 cu'l. 
150 miles, how much ollght he to charge for the carriage of 
7 cwt. 3 ql's. I 4tb. 50 miles? .fllls. £ 1..] 6 .. 9. 

(7) If 40 acres of grass be mown by 8 men in 7 days, holY 
many acres can be mown hy 24 men in 28 Jays? .I111S. <I8U. 

(8) If £ '2 will pay 8 men for 5 days' work, how much 
will pay 32 men for 24 days' work? .I1T1.~. £38 .. S. 

(9) If a regiment of soldiers, consisting of 1360 mfn. COI1-

sume 351 quarters of wheat in 108 days, how milch will 11232 
soldiprs consume in 56 days? .illls. 1503.9• qn-. 

(10) If ~:3!} horses consume 301 quarters of oats in I ij'';; 
days, how many horses "ill consume 1404 ()uarters in 56 
davs? Ans. )! 268. 

(11) If I pay £ 14 .. 10 for the carriage of 60 cwt. 20 milt,s, 
what weight can I have carried 30 miles fur £5 .. S .. 9. at tbe 
same rate? Ails. 15 (;,d. 

(12) If ~44 threepenny loaves serve JS men for 6 dais, how 
many foul'penny loaves will serve 21 melllor 9days? 

,Ill/s. lS9. 

PRACTICE 

Is so called (rom its general use among merchants and 
tradesmen. 

It is a concise method of computing the value of articles, 
&c. by takiog aliq!cot parts. 

The GENERAL RULI, is to .mppo.~e the price one pound, one shilling, 
m" erne penny each. Then will the given Dumber of article~, cHnsi,l· 
ered accordingly as pOlmds, or shi/llllgs, HI' lMlre. bl? the sll}Jpfl~ed '~alue 
of the whole; out of which the a1ill'Lut part ur JlaTt~ are to be taken for 
the reat price. 

NOTE. An aliquot part of II. number is sllch It part as being taken It 
certain number of times will produce the 71umb"r "zaetly: thus, " is an 
.;ltiquot part of 12; because 3 fours nrc 12. ' 

C~ 



PRACTICE. [THE TUTOR'II 

A L I QUO T PAR T S. 

Of a pound. Ofapenrty. Of a quarter. (if an oz. TrO!J. 
s. d. £ i qrs. a.re t(l. lb. gr. The same as 
10 o are ! I qr. IS i d• 14 are t 

the parts of a 6 8 J 7 t ... "3 . .. 
!j 0 1 4 1 £, changing ... 1" Ofa ton. 

. .. 7f 
4- 0 ... .l S~ t s 

cwt. ton. 
... the names 3 4 ! 2 1 ... ... 14 10 are 1 from Illillill{!,S i 6 ... t " p. ls 5 HZ' -; 4 ... 

~ 0 ... lo :{ 1 is 'i~ to dwls • 
I 8 1 4 ... }-... n s 

I -± ... 1\ 2 3 qr. 12lb.} OJ a lb. 
I 3 1 24- ... k lb. 

, ... Ie oz. 
2 1 Ofl! dwt. 1 0 ... '1"0 ... 10 8 are t 1 1 

0 8 ••• -10 IS ~l)" 4 i dwt • ... 
0 61 .. · ;ii'-o 2 J.. 

gr. ... s 12 are ~ 
Of a shilling. Ofa ewt. 1 IS ,Iii 8 J ... 1f 
d. s. qr. lb. ewt. 6 1 ... 4 
6 are t l:! or 56 are t Of a lb. Troy. 4- ... .! 

6 
4 ... t 1 or 28 ... i oz . lb. 3 . .. k 
3 ... t 16 ••• t 6 are ! 2 . ... l~ 
2 .,. t 14 ••• § 4, &c. as in It. 

I ... I1f 
I~ ... .J.. 8 ... 1'4 the parts of 1 is 1 

B H 
1 is 1 

7 "'1\ a shilling. IiI" 

RULE I. When the price is less than a penny, call the given num­
ber pence, anu take the aliquut parts that are in a penny; then dIvide 
by 12 and 20, to reduce the answer to pounds. 

(I) i is t 5704 lb. at t (2) 7695 at td. (4) 6547 at ~d. 
12) 1426 Am. £ 16 .. 0 .. 7t· Ans. £ 20 .. 9 .. 2t. 

210 )Tl18 .. 10 (3) 5470 at td. (5) 4573 at ~d. 
Ans. £5 .. 18 .. 10. Ans. £ 11 .. 7 .. 11. Ans. £ 14-•• 5 .. 9i. 

RULE 2. When the price is less than a shilling, call the given num· 
ber shiUings, take the aliquot part or parts that are in a shilling, add 
the quotients together, and divide by 20, as in the preceding rule . 

.. (1) 7547 at ld. It (2) 3751 at ltd. 1(3) 54-325 at l~d. 
Am. £31 .. 8 .. 11. I Ans. £19 .. 1U .. 8~. Ana. £339 .. l0 .. 7~. 

• Id. = i\ 7547,. 
. 210 )62,8 .. 11 

AilS. £;jl..lLll 

tid. = ,.\ 37518. 
~=~ 312 .. 7 

78 .. I! 
210 ) 39IU .. 8! 

£ 19 .. 10 .. 8~. A1I6. 



I' RA t:TI C E, 

4) 62540 at lid. (IS) 2715 at 5~cI. (32) 9S72 at 8~d. 
ArM • .£ 45 .. 12 .. 01' Ami. £ 59 .. 7 .. 0!. Ans. £ 359 .• 18 .. 4. 

( 

5) 2351 at 2t.1. (19) 3120 at 5id. (33) 5272 at 9d. 
An.~. £19 .. 11..10. Ans. £ 7 L.. to. .//ns. £197 .• 14. 

- ---
( Ii) 7210 at 2id. {20) 7521 at std. (34-) 6325 at 9id. 

..111;$. £ 67 .. 1 I.. lOt. Ans. £lSU .. 3 .. 9l . AIlS. £ 243 .. 15 .. 6i-
- ~-

( 7) 2710 at 2kd. (21) 3271 at 6d. G35) 7924 at 9~d. 
Ans. £ 2S.;4· .. 7. Aus. £ 81..15 .. 6. Ans. £ SI3 .13 .. 2. 

- ---
( 

( 

( 

( 

( 

( 

( 

-
( 

8) 3250 at 21d. 
Ans. £ 37 .. 4-.. 9t. 

9) 2715 at 3d. 
A,lS. £ 33 .. IS .. 9. 

10) 706~ at 3id. 
Ans. £ 95 .. 12 .. 7t· 

II) 2147 at 3~d. 
AIlS. £ 3t..6 .. 2t. 

12) 7000 at 3id. 
Ans. £ 109 .. 7 .. 6. 

13) 3257 at 44. 
.. hIS . .;({54 .. 5 .. 8. 

111-) 2056 at 4id. 
Ans. £ 36 .. S .. 2. 

15) 3752 at 4~d. 
Ans. £ 70 .. 7 .• 0. 

16) 2107 -at 4fd. 
Ans. £41..14 .. 0t. 

Ii') 3210 at 5d. 
AI/s. £ 66..17 •. 6. 

(22) 7!H4 at 6id. (36) 2[50 at 9!(L 
Am. £ 206 .. 1..1O!. Ails. £S7 .. 6 .. 1O~. 

I (2::1) 3250 at tild. (37) 6325 at IOd. 
Ans. £88 .. 0 .. 5. AIlS. £ 263 .. 10 .• 10. 

-
(24) 2708 at 6id. (3S) 5724 at lOid. 

A1'.s. £ 76 .. ~ .. 3. A liS. £ 244 •. 9 .. :3. 
(25) 3271 at 7d. (39) 6327 at 10M. 

Am. £ 95 .. 8 .. [. .//IIS. £ 270 .. 4-.. 3~. 
(26) 3254 at 7td. (40) 3254 at lO~d. 

ARS. £ 98 .. 5 .. J Ii. Am. £ 14-2 •. 7 .. 3. 
-

(27) 2701 at 7td. (4 I) 7291 at lO!d. 
Am. £ S4 .. 8 .. 1 f . AilS. £ 326~~~.-,-6+ 

(2S) 3714 at 7!d. (42) 3256 at lid. 
Am. £ 119 .. IS .. 7i. .//lIS. £ I·.W .. 4 .. S .. 

(29) 2710 at Sd. (43) 7254- at II td.~ 
Am. £ 90 .. 6 •• S. Ans. £340 .. U .. 'i~ .. 

(30) 3514 at Sid. (44) 3754 at I lid. 
A,lS. £ 120 .. 15 .. lOt. AilS. £179..17" .. 7. 

(31) 2759 at Sid. (45) 7972 at I ltd. 
Am. £ In..14 .. S!. .dIIS. £390 .. 5 .. 1). 

RULE a. 'Vhen tbe price is more than one shilling, and less thaJl 
two, take the part or parts for the f!xcess above a shilling, add the q ut). 
tients to the given quantity. and reduce the whole to pouDds as before. 
tlr. when convenieDt, take the aliquot part of a ponnd • 

., (I) 2106 at J2:l-d. 1(2) 3715 at 12!d. 1(3) 2712 at 12id. 
Ans. £107 .. 9 .. 1O~. Ans. £193 .. 9 .. 9t. Am. £144 .. ) .. 6. 

.. d. 1~' 21068. 
~ = of (175 .. 6) 

t . .I. 43 .. 102; 

210) 21419 .. lot 
dns. .£ J(j7. 9 .. 1 Of 

This example is worked by taking 
T\" and then t of that; because a 
farthing is -IT of a shilling; which 
is = Y''E of t, or t of t'1" because' 
llVelvel are 48. 
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(4) 2107 at 18. Jd. (19) 2750 at 16.4id. (340) 7104- at Is.81d. 
A~. £114 .. 2 .. 7. An&. £191..18M6;. Ani. £006 .. 16. 

(5) 3215 at Is. lid. (20) 3725at 18.ad. (35) 1004 at la.8id. 
_1ns. £ 171".9 .. lOl A1U. £ 263 . .17 .. 1. A,u;. £ b6..1 d .. l. 

(6) 2790 at I,. lid. (tl) 7250 at Is. 5td. I (SO) 2104 at ls.9d,-
AIlS. £ 156 .. 18 .. 9. ~lns. £52J .. 1..1Ut. ~'1U~ £184 .. 2. (; 

(7) 7904 at Is. I !d. (22) 2597 at Is. 5id (37) 2571 at Is. 9idjJ 
Ails. £ 452 .. 10 .. 8. _ Ans .. £ I 89 .. 7 .. 3t. All);. £ 227 .. 12.,9{t 

(R) 3750 at lao 'ld. (23) 7210 at Is . .'ltd. (:)R) 2104 at II. 9~d. 
AilS. £ 218 .. 15. A1U;. £ 533 .. 4 .. Dt. AilS. £ IS8 .• 9 .. g, 

(D) 3291 at Is.2id. (24-) 752,{. at Is. 6d. (39) 7506 at II.9id-
AilS. £[95 .. 8 .. 0t. A'IS. £5(;,{. .. 6. ---1.11.v.~680 .. + .. 7~. 

(10) D2b-t at h.2td. (i5) 71U3 at Is.6id. (4-0) 107[ at Is-lOd. 
A lIS. £ 559 .. 1.. [ I. Ans. £540 .. 2 .. 5j~ __ A~~ £ 98 .. 3..6_. 

(II) 7250 at [So ~~d. (26) 3254 at Is.tiJtd- (.J:.I) 5200 at [&.J-O~d. 
4n". ,-e445 .. II...~t. Ans. £:250 .. 16 .. 7. Ans. £~·82 .. 1 .. 8. 

(11) 75DI at I.e. ad. (27) 70:?5 at J.v. 6!J. (~2) 2117:1t 1s.IO!d: 
Ami. £-1·740 .. 8 .. 9. Ans. £619 .. 2 .• 9t. ,ins. £ 19.'3 .. 9..4~. _______________ u.__ _ _ •. 

(13) (j3~.) at Is. 3td. (28) 9271 at ls./d. U:» IU07at Is.lOtd. 
~~IU;. £<l..OI..18 .. ()'L_ Ana. £73:LI9.1. I_AilS. £D5 .. 9 .. 1!- . 

(l'~) 521"1 at Is. 3~d. (29) 7210 <It Is.lid'l (44) 5000 at Is. lid. 
AIU: _£ 34:~ .. 8 .. 4~. j~~~~. £ 578 .. 6 •. 0L ___ .·iI/.~: £ 479 .. 3 .. 4. 

(15) 3~54 at IR.3~d. (:30) 2310 at Is.7:td./ (.1,.'» 2105at Js. Jltdi 
Al/~._.# 213::!~ ____ . Ans. £ /87 .. 1 ::! .. H. An:;. £ 20:3 .. I ~ .. 5t-

(16) 2915 at Is. 'W. I (31) ~50+ at Is. 7 !tri. (46) i O()6 at Is. II !d: 
Ans. £19·L6 .. 8. i An.~. £206 .. 1..:2. I _,n~. £98 .. 1U .. 1 .. 

(1'7) 327? ~t J~. 4td'l (:)~) 71~?_ at Is. !:Jd. I (.1-7~ ~7()~;~-I$.II}d. 
_.Jh.~~_1. :-> .. IL Ans. ~~96. . AMI. £'!61 .. 13 .. /~' 

(18) 705,.0 ,!\ Is. 4~d. : (3:3) 291~~ at 1s',8td'j (.~S)'51}(~?at I;)I!d. 
Art •• ..:t 'H);) .• 6 .. 1!!. I AII~. £it.) .. 2 .. ~i. Ans. "'"" 489 .. ll .. ~. 

ii'·'.R 4. When th~ p~tce i~ an 1''''-"1' number of shillings, the given 
'f'PIIII;t.v. [~la.v b~ ~IIlJ!:plH'(~ ~.v half th",t llumoeT. donuling tbe units' 
h ~II re "j tlw )Jr?(bH~t tur shJ!hng:~, 11Il,1 the Tt'.t of the prouuct will be 
1 ".'U II ,i-;. Or ta;,e the nlillllUt part IIIIl puund. 

(I) 27.;0 at 2&. (+) 1572 at 8.y. (7) 5271 at 10k 
AilS. £27;3. .;ns. £628 .. 16. Ans. £3689 .. 14-

. ---.. ------------- - .. -- --'----------
O~) :3254· nt .t.s. (5) ~n02 at Ins. (8) 312:i at 16s • 

.41l$,£G50 .. II). 3m. £1051.. /n". £2498 .. 8. 
(3} 2710-;t6s.·-~-·, (6) 2101 ~.t-12;.- (9) 1075 at 16, . 

.I1T18. .£SIJ. Ans. £1260 .. 1'l. ATM. £8liO. 
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(10) 1621 at 18,. 
Ans. £ 1458 .. IS. 

PIUCTJCE. Cl 

NOTE. At 2&. take the tellth, ;md Ilt )0". 
take the luJlf of 90 WiLIly £. 

RCLE 5. When tbe price is an odd number of shillinl's, work hy 
Uule 4th for th~ gl'eattl~t eVI!I& number, and add f.J of th~ g"ll"Cn lilian­

I ily fur the od,1 shillillg.-Or, take such 'arts uf a pOl1l1d, ae wiU 
Ul ake tbe gi ven price. 

" (I) 3270 at 3.r. (4) 3214 at 9s. (7) 2150 at 15s. 
AilS. £490 .. 10. ..Ins. £J.t.46 .. 6. Ans. £1612 .. F). 

---- - -
(2) 3271 at 5.r. (5) 2710 at lis. (8) 314-~ at 17s. 

Ans. £817 .. 15. AnI. £1490 .. 10. AilS. £2670 .. 14-. 
--:--------\--,------'---\---:--:-- - -_ .. - --

(3) 2715 at 7&. (6) 3179 at 13s. (9) 2151) at 19s. 
Ans. £950 .. 5. Am. £2066 .. 7. AilS. £2M:Z..1O. 

RULE 6. When the price consists of IIhillings and pence, suppose 
the given number to be pounds, and take sucb aliquot parts, or the sum 
/If such aliqll.ot parts, as will make the given price.-Or, work for tbe 
&hillings as in the l,receding Rules, and take parts for the residue. 

t (I) 2710 at 6s. Sd. 
Ana. £ 903 .. 6 .. S. 

(2) 3150 at 3s. 4d. 
Ana. £ 525. 

(3) 2715 at 28.6d. 
Am. £ 339.7 .. 6 •. 

(4) 7150 at la.8d. 
Ana. £ 595 .. 16 .. S. 

(.'j) 3~15 at IsAd. 
AI~f. £214 .. 6 .. 8. ----

«i) 'i211 at Is. 3d. 
AilS. £450 .. 13 .. 9, 

t (7) 2'i 10 at 3s.2d. 
Am. £ 429 .. 1..S. 

(S) 7514 at 4s.7d. 
Am. £1721 .. 19 .• 2. 

(9) 2517 at 58.3d. 
Ans.. £660 .. 14 •. 3. 

1(10) 2547 at 7s. 3~d~ 
An.f. £928 .. 1 1. IO~. 

(I I) 3271 at 5s.9td. 
Ans. £ 94-3 .. I 6.A'i. 

I. (13) 7152 at 17s:6;il 
Ana. £ 62S0 .. 7. 

(14) 2510 at 14s. 7 t d. 
Ans. £ 1832 .. \6 .. 5, ~. 

(15) 3715 at 98. i-&" 
_An.~~ 17.!) .. 8 .. 1 * 
(16) 2572 at 13.~ 7~. f. 

Am. £175'2 .. :3 .. 6. 
-

(17) 725 i at 14s. fl~( 
Ans. £ 532-!-.. IH .. O: 

1. 

i 
\. 

(12) 2103 at 15S.4~d'l (IS) 321~ 8: 158: 7id. 
A,lS. £ 1616 .. 13 .. 7!. Am. £ 2.:>II.,.' .. I!. 

RULE 7. When the price consists of pounds, shillings and pence, 
multiply the given quantity hy the number of pounds, and take aliqllot 
parts for the residue.-Or, work for the shillings as in the preceding 
Rnles, &c.-Or, wben the given Dumber of arti<:lQs is not large, work, 
b)' Compound l'lultiplication • 

Ii .~. 

• !J = TlJ 32711. 

I =t 327 
11\3 •. 10 

';j.~ £ /91.1 10 

•. d. £. 
t 6 .. 8=1 2710 

Au. £903 .. 6 .. 8 

I.d. £. 
t2 .. 6=i l2710 

8=-.10-5 838 .. 16 
90 .. 6 .. 8 

AM. £. 429.. 1 .. 8 
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.. {I) 7215 at £ 't . .4. I Cn 2107 ~~ £ 1..13. (13) 3210~t £!~.I~. 6t. 
Ans. £ 51943. Ans. £3476 .. 11. ~~611:HJ ..... 7":1.· 

(2) 2104 at £ 5 .. 3. I (~) 3215 at £4 .. 6 .. 8. (14) 2157 at £1L7 .. 4~. 
AilS. £ 10835 .. 12. __ A_/Z_s.--,-£.:...-·1--,-3--,-!J.:...-31.:...-.. :...-I~.~._"lns._.t:5109 .. 7 •. IU~. 

(3) 2107 at £2 .. 8. I (9,,2154 at .£ 7 .. 1..3. (15) 142 at £ 1..16 .. 2i. 
A1Is. £5056 .. 16. AilS. £1521~2.:.6., AilS . .t'250 .. 2.:6!._ 

{4) 7156.at~.5;.6. 1(10) ZiOI.ut.£:2 .. 3.4. (16)95at£'5 .. 1-t .. 71· 
A liS. £ 379:.!(:j.::.!_6._,~ 1/M-,-£..6802 .. \3 . .4. d.'.l~ ~9-1.2:.44: 

(5) 2710 at £2 .. 3 .. 'if. i (1l)27l..5at£I .. 17 .. 2f. (17) 37 at £ 1..19 .. .5*. 
Ans. £5911..3 .. 9. I AilS. £5061 .. 0 .. ?t. "118. £73 .. U .. !:!i 

(6) -3215.~t £ 1 .. 17. I (12)"2157.at£3 .. 15 .. 2~.! (18)2175aU:~:;I'U~. 
AilS. £o!H7 .. 15. Ans. £8101; .• 19 .. 54" Ans. £60:,!_ .. U .. 72:' 

RU,E 8. When the given quantity consists of several denomina­
tions, multiply the price by the /lumber of the highest, and take ali· 
<jl1ot parts for the inferior denomiuQ,tions. 

(I) At £3 .. 17 .. 6 pel' cwl. \fhat is the value of 25 ClOt. 

2 qrs. 141b. of soap?t 
(2) At £ l .. 4 .. V pel' cwl. wbat is the value of 17 cwl. I qr. 

17Ih.? .11m;. £21..10 .. 8. 
(3) Sold 85 cwt. I qr. 10 Ih. of iron, at £ 1..7 .. 1:; per cwl. 

"'hat is the value of the" Iiole? Ans. £ liS .. 1..01. 
(4) If hops are sold at £ 4 .. 6 .. 8 per ClOt. "hat must be giH'11 

for 72cwl. 1 qt. J8Ib.? Ans. £310 .. 3 .. 2. 
(5) What is the \'alue of 27 cwl. 2 ql's. 16 lb. of logwood, 

at £ 1..1..4 per cwl.!' .fins. £29 .. 9 .. 61. 
(6) Bought 78 ClOt. 3qrs. 12 lb. of molasses, at £2 .. Ji .. !:.1 

pel' cwl. "hat must I give for the whole P .fillS. £227 .. 1<1. 
(7) Sold66cwl.lqr.17Ih.ofsu~ar,ati2 .. 1{j .. 9percu·l. 

how much is the whole charge? - Ans. £ 167 .. 4 .. 4i. 
(8) What is the value of 97 cwl. 16 lb. of currants, at 

£3 .. 17 .. 10 per cwl. P .fins. £378 .. 0 .. 3. 
(9) At £4 .. 14 .. 6 the cwl. what is the value of 37 cwt. 2 qrs. 

13 lb. of raw sugar? .fIns. £ 177 .. 14 .. 8~. 

•• 
• 4=1 7215 

7 

fl0505 
1443 

,£51948 AM. 

t 2 qTS. =t 

lb. 
14= f 

£3 .. 17 .. 6 
. ____ J~ X 5. = 25 

19 .. 7 .. 1) 
I) 

96 .. 17 .. 6 
1..18 .. 9 

9 .. 8i 

£ ~!J-,.5 .. lli Alts. 



ASSISTANT.] TAIn: A~n THET. 63' 

(10) Bought sUfl'lll' at £3 .. 1.,1 .. 0 the CUlt.: wbat did I give 
for 15 CUlt. I qt. 10 lb.? Ans. £57 .. 2 .. 9. 

(11) Required the vl\lue of 17 oz. 8 dwis. l~ grs. of gold, 
at f3 .. 17 .. Wi per ounce. Ans. £67 .. 17 .. 11. 

(12) At £37 .. 6 .. 8 per ClOt. the value of 1 cwt. 2 qrs. IOtlb. 
of cochineal is J·equired. AlIs • .t 59 . .1 O. 

(13) Required the value of 13l!hds. 42 gals. of Champagne 
1line, at £ 26 .. 13 .. 6 per Md. .!Ins. £ 350 .. 17 .. 1 O. 

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

Ans. £8447 .. 5 .. 0!­
RULE 9. To find the price of I lb. at a given tlumber of Shlll1T1g,w 

lilT l'1Vt. 

1\1 ultipJy the shillings by 3, and divide the product by 7; the qno­
titml will be the price of I lb. in farthings.-

(I) What is the price of lib. at 448. 4d. per Clot. fit 
(:.!) W bat are the respective prices per lb. at 86s. 4d.; 9Is.; 

and 116s. 8d. per ewt.? Ans. 9id.; 9id.; and Is. otd. 
R U.E 10. It is sometimes expedient to change the price and the 

(juantity for each other. Thus, 48 yards at 28.9d. will be equivalent 
to :3;3 yards at 48.; because 28. 9d. = 33d. and 4,. = 48d. 

( I) What is the value of 72 yds. at 3s. ad. and at 14s. 7d. 
pel' yill'd? .!Ins. £12 .. 6, and £62 .. 10. 

(2) tiO yds. at 15s. 3d. and at 16s. 8d. per yard? 
.!Ins. £61, and £66 .. 13 . .4. 

(:3) 421bs. at lIid. and at Is. 3id. per Ib.P _ 
.!Ins. £2 .. 0 .. 3, and £2 .. 13 . .4~. 

TARE AND TRET. 

Gross weiglll is the \l"eight of any goods, together ,,'itb that 
of the package which contaiDs them. 

* Multiplying by 3 reduces the shillings tofOUrpeRUI, and 7 four­
I,cnces (or 2b. 4d.) arc the value of 1 cwt. at Ijarthi'lg per lb. 

t 44s.4d. 
3 

'}' 133 

19 farthings = 4~d. per lb • .dnl. 
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Neal weight is tbat of tbe U1'(icles alone, or "bat remain. 
after the deduction of all allowances. 

Tare is an allowance IOf the \\eight of the package. It is 
<l'itlJer so much ill the "IJOle, or at so much per bag, box, 
barrel, &c. or at so mnch in the cwt. 

Tret if! an allowance of 4tb. in 104lb. (or 'i'S part) for waste. 
Chi]' is an allowance of 2 lb. in 3 Clvt. on some gouds: but both these 

are Ilt~arly obsolele. 
Suttle is the remainder wben any pal'ticular allowance has been de­

ducted. 

RlTLE. Whpll the Tare is at so much for each bag, &c. the 
whole Tare may be found by multiplying- by the number of 
them. Wbell it is at so mnch per ewt. take the aliquot part. 
of the Gross for the Tare. SublfRct tbe Tare from the GrosI; 
tbe remaillder is tbe Neal: unless there is Tret allowed. 

If Tret is allowed, it is 7J.'tr (If tbe Tare suttle, wbich being suotT8ctrd 
from it, tbe remainder is the ,'1m!. But if Cl(!U··also is Lo be allowed, 
the C1I.'ts. 1'rt·t"sllttle, multiplitd by ~,and divided by a, will be the 
Ibs. C"if, which slIbtract Lo find the Neat. 

(I) In 7 frails of raisins, each weighing 6 cwl. 2 qrs. fj lb. 
gross, tnl'e at 23/6. pel' hail, how much (]t~at weight?* 

(2) \Y hll t is tile lIeat \1 t'i~dlt of 2t) Iiogsheads of tobacco, 
'weig-lling gross 163 cu.;t. 2 qrs. I;) lb. tare 100 lb. per hogs-
head? Ans. 141 (:wf. 1 ql'. 7 lb. 

(3) In 16 bags of peprt'f, each \H'ighing '6Jib. 40%. gross, 
tare per hag-, 31b. t)u. how many poullds neat? .11118. J311/b. 

(4.) W /Jat is the Ileat weight of t) ho!.:sheads of tobacco, 
"l'ig!.illg gross 76 cu:t. I qr. i oJ lb. tare ill I he whole 7 521b? 

':/I/S. 68 nrt. 2 qrs. 18/b. 
(6) In 7t) bllrels of figs, ('ach :2 ql's. '2.7 lb. gro:;s, lare in 

the \I hole 597 lb. 1:011 n,(,ch m'at IH>igbt? .fillS. 50 ell'l. I qr. 
(6) What is the IIt'at Y.t,jf.~ht of 18 blllls (d' currallts, eadl 

Scwl. 2q·,.s. ;I/b. gHJ~S. thle at 141b~ lJer CUI/.?t 

CfI,t. qr. l:-. 
• 5 .. :.! .. 5 groR.~ 

2:3 tare. 

5 .. 1..10 DeatofJ frail. 
7 

~ns. ~7 .. 1..14 Deat of the wl];.le. 
lh. 

en-t. gr. lb. 
t 8 .. 2_ 5 
__ 9X 2 =18 

io .. 3 .. 17 
2 
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(i) in 25 barrels uf figs, each 2 ClOt. I qr. gross, tare per 
,,'wi. 161~. hOl\' much Ileat weight? Ans. 48 ClOt. 0 qr. 241b. 

(8) What is the neat weight of 9 hogsheads of sugar, 
tach weighing gross 8 ClOt. 3 qrs. 14lb. tare 16 lb. per cwli' 

Ans. 68 cwt. 1 qr. 241h. 
(9) In I butt of currants, weighing 12 cwl. 2 qrs. 24 lb. 

Jrross. tare 141b. per ClOt. tret 4/h.,per I041b. what is the neat 
weight?* 

(J 0) In ; cwl. 3 qrs. 27 lb. gross, tare 36 lb. tret according 
to custom, how Illany pounds neat? Ans. 8261h. 

(11) In 152 cwl. 1 qr. 3 lb. gross, tare 10 lb. per cwl. tret as 
u ual, bow much neat \\'ei~ht? ./lnlt. 133 cwl. I gr. 12tb. 

(12) What is the neat weight of 3 hogsheads of tobacco, 
weighing 15ewl. 3qrs. 201b. gross, tare 7 lb. per ewl. tret 
and cloff ns usual?t 

(13) In 7 hogsheads of tobacco, each weighing gross 5 ewl. 
2 qrs. 7 lb.; tnre 8 lb. per ClOt. tret and cluff as usual, how 
much neat weighl? Ans. 34 cwl. :tqrs. 8ib. 

INVOICES, OR BILLS OF PARCELS. 

(I) 1\'lr8. Bland. London, Sept. I, 1830. 
Bought of Jane Harris. 

s. d. £ s. cl 
] 5 pairs worsted stockings at 4 6 pel' PI'. 

1 doz. thread ditto. at 3 2 ...... .. 
-!doz. black silk ditto. at 8 3 ...... .. 

Ii-doz. milled hose. . at 4 2 ...... .. 
2 doz. cotton ditto. at 7 6 ...... .. 

17 pairs kid gloves. at 1 8 ....... . 

lb. C1I1t. qrs. lb. 
• 14 = t I :Z •• 2 .. 24 gro~s. 

lb. I.. 2 .. 10 tare. 
4=h 11 .. 0 .. 14 suttle. 

1..19 tret. 
An,. 10 .. 2 .. 23 neat. 

£21..18..4 

UJ. C1~t. qr. lb. 
t i = l'E 15 .. 3 .. 20 gro!lS. 

__ :-I._.2_7t tare. 

26) B .• 3 .. 20~suttle. 
_-.E.::..~ tret. 
14 .. 1..12t suttle. 

14 X 2 -:- 3 = -= ~ clolT. 
<!In,. 14.. I.. 3 nent. 
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(2) Mr. Isaac Pearson, Derby, June 3, 1830. 

Bought of J olm Sims and SOD. 

15 'ids. sa tin . 
I ~t Yds. flowered sil k . 
J 2 )'ds. rich brocade. 
16lyds. SarCeIJet . • 
13t yds. Genoa velvf't 
23 ),os. lustring . 

s. d. £ s. d. 
at 9 6 per yard • 
at 17 4 ••.•..•... 
at 19 8 ......... . 
at 3 2 ......... . 
at 27 6 ......... . 
at 6 3 ......... . 

£ 62 .. 11..91 

(3) Miss Enfield, 1";otii-nglzarn, Jlme 4, 1830. 

Bought of Joseph Thompson. 

41.,,'ds. cambric 
2 J •• 

12i yds. mushn 
M yds. printed calico 

2 doz. napkins 
14 ells diaper. • 
36 ells dow las • • . 

s. d. £ s. d. 
at 12 6 pH ~af(l 
at 8 3 .......... . 
at 6 4 ........ .. 
at 2 3 each .. . 
~,t 1 7 per ell. • 

• at 1 It ........... __ _ 

£ 17 .. 14 •. 11 
~--

Received the abol;e, 
JOSEPH THmfPSON.· 

(4) l\1rs.Mary Bright sold to the Ril,2.llt Honourable l.ady 
Auna Maria Lamb, 18 )'I\nls of French lace,at 12s.3d. per yd.; 
.5 pairs of fine kid gloves, at 2s. 2d. per pair; 1 dozen French 
tans, at 3s. 6d. each; t\\O £uperb silk 5ba\\ls, at three guineas 
each; 4 dozf'n Irish Jamb, at Is. 3d. per pair; and 6 sets of 
knots, at 2s. 6d. pel' set.-Please to make out the I nvoice for 
her. Total amount, £2:3 .. 14 . .4. 

(5) Mr. Thomas Ward sold loJawes Russell Vernon, Esq. 
'7! yards of fine 8t'r~e, at :k9d. p'er yd.; 18yds. of drugget,lit 
9s. per yd.; l6t ~ds, of sup"rfine scal'let, at 22s. per yd.; lut 
~ds. ofYorkshiJ't' black, at ISs. per yd.; 25 yds. ofshaJloon, at 
[so 9d. peryd.; and 17 ~'ards 01 drah, Ilt 17s. 6d. per ·vd.-Make 
an I nvoice of tilt's!' articlf:'s. Tola,l am()unt, £ 6i> .. 10 .. 6t. 

(0) Mr. Samuel Glcen, of Wolverhamptoll, !lent to Messrs. 
Wl'i!.:ht and Johll!'on, a~(,t'eahly to ol'dt'r, 27 calf skins, at 
~k tid. fHcJ.; iJ !>ht't'p skins, at Is. 7d.; 39 coloured ditto, at 
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11. Sd.; 15 buck skiDs, at lIs. 6d.; 17 Russia hidt.'s, at lOs. 7d.; 
and 125 lamb skins, at Is.2Jd.-Draw up the Invoice. 

Total amount, £39 .. I .. Si. 
(7) Mr. Richard Groves seDt the following articles to the 

Rev. Samuel Walsingham; viz. 2 stones of raw sugar, at 6~d. 
per fi,; 2 loave~ of sugar, 16i Th, at I ltd. per fi,; a stone uf 
East India rice, at 31d. per to; 2 stoDe Carolina rice, at Dei. 
per ttl; 16 oz. nutmt'gs, at 6ld. per oz.; and balf a stOtll' of 
Dutch coffee, at Is. IOd. per Ib.-M ake a copy of the J Im~i«.:t'. 

Total amOltnt, ;/;; 3 .. 5 .. {) !!. 

BILLS OF BOO]'·DEIlTl'O. 

(8) 1\Ir. Charles ClOSS, Clte.~ft'J". 

To Samuel Grant and Co. Dr. 
) 830. s. (I. £ s. d •• 
Apr. 14. Bel.fast hulil'r, I cut. 0 (i~ per ft-.. 

Cheese, 17 cn t. 3lp·S. 12 tb at 66 0 Jon;! cn t. 
May S. Butter l firkin, 28 tb at 0 5i per lb. 
J.uJy 17.5CIJ~shirech~eses,127tb at 0 6:1 ....... .. 
Sept. 4.2 Stilton dltto, 15 tb at 0 102 ........ . 

Cream cheese, 131b at 0 81- ........ . 
£3U .. I .. 6~ -----Dec. 28. Received tke contents, 

SAMCEL GRANT. 

, (9) Mr Charles Septimus Twigg, Newark. 

1820. 
Oct. 22. 

1830. 
Feb. 18. 

feb. 20. 

To !sallc Jones, Dr. 
s. d. 

Tares, '39 bushels, at 1 10 per bush. 
Pease, 18 bushels, at 30 4 per Cjl' ... . 
Malt, 7 qrs. . at 63 6 per (lr ... . 
Hops, 2 en-t. 1 qr. at 1 {} per ttl ... . 
Oats, 6qrs. at 2 4iper bush. 
Beans, 17 qrs. • at 37 4 per qr .... 

£ s. d. 

1830, July 1. Received the abot't for Isaac JOll~S, 

THOMAS WEST. 
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SIMPLE INTEREST 

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

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

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

The .!lmount is the Principal and Interest added together. 

I. 1'0 find the Interest of any Sum of Money for a Year. 

RULE. Multiply the Principal by the Rate per cent, and 
tbat Product divided by 100, will give tbe Interest required. 

NOTE. When the Rate is an aliqunt part of 100, the Interest may 
be calcnlated more expeditiously by taking such part nf the Principal. 
Thus, for 5 per cent, take~; for 4 per cent, ~~, or i- of -3; fur 2 per 
cent, -tiS; fur 2! per cent, .. '0; for 3 )ler cent, -to' plus t of that; &c. 

This rule is applied to the calculation of Commission, 
Brokerage, Purchasing. Stocks, Insurance, Discounting of 
Bills, &c.* 

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

For parts of' a year, as months and days, &c. the Intlrest 
may be found by taking the aliquot parts of a year; or by 
the Rule of Three: and it is customary to allow 12 months 
to the year, and 30 days to II. mOllth.t 

• To discount a Bill of Exchange is to advance the cash for it be­
fore it becomes due; deducting the Interest for the time it bas to run. 
Bankers always charge Discount as the illtert1st of the sum. 

t At the rate of;) per cent, the interest (If £ I for a vear is JR.; or 
fiR!! pe1lny for a mOllth. Therefore, the IJrincipal X 'the number of 
fllOntits, gives the illtnocst in pt·nce. 

Or, take the parts of a year for the montils, out of as many shillinglf 
as there are pOlwci8 in the prillcipal. 

Thus, to finll the inter~~t of £40 .. 10 for 2 months, ~ny 40~d. X 2 
= Sid. = 6s.9d.; or, 2 months being t (If a year, 4()s. 6d. -;- 6 = 
68.9d. AilS. 

Fnr days, take the aliquot parts of a m?nth: The interest for days, 
at (, per cent, may also be found b.v. ~ultlpl.nng the principal by tbe 
number of days, .a~d the product dmded by 3fi5 will gh'e the answer 
in ,kiUings; or dmded by 7300 (= 365 X 20) will gh'e the answer ill 
pou.nds. 
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(I) What ii the interest of £37~ for a year, at £is per cent 
p~r annum?* 

(2) What is tbe interest of £946 .• 10 fot a year, at £4 per 
cent per annum? Ans. £37 .. 16 .. 41. 

(3) What is the interest of £647 .. 15, at £fj per cent per 
annum, lor 3 years? ,Ans. £82 .. 3 .. 3, 

(4) What is the iuterest of £264 .. 17 .. 6 for fj years, at £4 
per cent per annum? Alts. £60 .. 19 .. 6. 

(fj) What is the amount of £fjij6 .. J3 .. 4, at £6 per cent per 
aUllum, :n fj years,? Ans. £69fj .. 16 .. B. 

NOTE, C(nnmission and Brokerage (commonly called Brokage) are 
allo\\ ances of so much per cent to an agent or broker, for buying or 
Ili!Hillg goods, or transacting business for auother. 

(6) 1\ly correspondent informs me that he bas bought 
goods to the amount of £754 .. 16, on my account: what i& 
his commission at £ 2! per cent? Ans, .£ 18 .. 17 .. 41. 

(7) If 1 allow my factor .i 3t per cent fol' commission. 
what "ill be require on £ 876 .. 5 .. 1O? Ans. £ 32 .. 17 .. 2i. 

Nol'l~. Sto.:k is a general term to designate the capitals of ollr 
tra.dillg companie~; or to denote p"operty in the public FUllds; whicil 
weaDS the money paid by GOl'erument lor the interest of the Natiorwl 
Debt. The quanuty oj' i:)tock is Il flO'llilialsum, for which the owner 
filceivcs a certain rille of interest while h~ holds the same. 

(8) At £ llOt pel' cent. what is tbe purcha~e of £2064 .. 16, 
South Sea stock? Ans. £226fj .. l:L4. 

(9) At £ 104f per eent, South S~a annuities, what is the 
purcbase of£17!:1i .. 14? Ana. £llS76 .. 6 .. llt .. 

(IO-}-.4t £96t per cent, wuat is the purchase of £577 .. 19, 
Bank annuities P Ana. £M9 .. 3 •. 3i. 

(ll) At £ 124t per cellt, what is the pm'chase of £758 •• 
17 .. 10, India stock? Alts. £94:J .. 16 .. 4{. 

(12) Whet SUIn \\'ill purchase£J284,ofthe3percentcon. 
sols, at £ll9i per cent; includl!lg' the broker's charge of t. or 
2,,6d. per cent, 00 the aUioulll of slock? Ans. £770 .. 7 .. l1i. 

• £37.') 
5 

F. Hl175 
20 

•. 15.00 

A"", ltU5 

Better thlls: 
f: £ 
5=>J\:s~ 

,bU. I tJ •• 1 S 

Cutting the two figures in the above divides tbe number by lOCh 
.eIl DivllioD, p. 23. 
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(13) If I emp~oy a broker to buy goods for me, to thtl 
Rmount of £2070 .. 17 .. 6, what is the brokerage at 4s. per 
cent ?* 

(14) What is the broker's charge on a sale amollnting to 
£ 7 J 00 .. 6 .. 10. at 6s. 6d. per cent P Ans. £ 19 .. 1O .. 9f. 

(10) What is t.he brokage on goods sold for £ 976 .. 6 .. 4, 
at 68. 6d. per cent? Ans. 0£3 .. 3 .. 4!. 

(16) What is t.he interest of £207 .. 0 .. 1, at £4 per cent-per 
allllUlIl, for a year Rnd three quarters? .I1ns. £ 18 .. 0 .. 1!. 

(17) What is the interest of £479 .. 0, for i)! years, at £tj 
per cent per annum? Ans. £12fL16 .. 0~. 

(\8) What is the amount of £076 .. 2 .. 7, in 71 years, at 
£4! per cent per annum? Ans. £ 764 .. J..8!. 

(19) What is the interest of £ 209 .. 13 .. 0, for 20 weeks, at 
J./6 per cent ppr annum? Ans. £4 .. 19 .. IOt. 

(20) What is the interest of £2726 .. 1..4, at £4t per cent 
per annum, for 3 years, 104 days? Ans. £419 .. 10 .. 6!. 

(21) Compute the interest of £ 100, for 49 days, and for 
146 days, at £6 per cent per annum? 

Am. £ 1..0 .. 9!, and £3 .. 2 .. 0. 
(22) What will a banker charge for the discount of a biij 

of £76 .. 10, and another of £04, negotiated on the 18th of 
May; the former becoming due June 30, and the latter July 
1!l:; discounting at £0 p~rcent? .I:l.ns. 8s. Jld. and 8s. 3d. 

When tlte .I:l.mount, Time, and Rate per cent are given, to find 
the Principal. 

RULE. As the amount of £ 100, at the rate and for the time 
~iven, is to £ 100; so is the amount given, to the principal 
require-d. 

(23) What principal being put to interest will amount to 
£40:LIO in 6 years, at £3 peJ' cent per allDum?t . 

(24) What principal being pllt to interest for 9 years, ",ill 
amount to £ 734 .. 8, at £4 per cent per annum? .I1RS. £640. 

I. £. I. d. 
• 4=! 2575 .. 17 .. 6 

£51 15 .• 3 .. 6 
20 

I. ;3103 
An, . .£5 .. 3 .. 0i. 

£. £ 
t .£3 X ~+1()() z:: .£ 115, As 115 : 100 : 

03 
12 
42 

4 
-" -
1168 

£. Il. .£ 
: 402 .. 10 : 350. An" 
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(25) What principal being put to interest for 7 year!, at 
£f) per cent per annum, will amount to £334 .. 16? 

Ans. £248. 

Wllm tI,e Principal, Rate per cent, and Amount are given, to 
find the Time. 

RULE. As the interest for one year, is to 1 year; so is the 
'fhole interest, to the number of years. 

(26) In what time will £350 amount to £402 .. 10, at £3 
pel' cent per annum?* 

(27) Iu what time "ill £540 amouut to £734.8, at .£4 
per cent per annulll? Ans. 9 ye"rs. 

(2S) In what time wiJI £248 amount to £334 .• 16, at £5 
per ('eut per annulJl ? Ans. 7 yean. 

IV/ten tlte Principal, Amount, and Time aWJ gillen, {() find tlte 
Rale per cent. 

RULE. As the principal, is to the whole interest; so is £100, 
to its interest for the given time. Divide that interest t,y the 
lIulllbcr of years, and the quotient will be the rate per cent. 

(29) At what rate per cent will £350 amount to £402 .. 10, 
in ij Jears?t . 

(:30) At what rate per cent will £248 amount to £334 •. 16~ 
in i Jeal's? Ans. £f) per cent. 

(31) A t what rate per cent will £640 amount to £ 734 .. 8, 
ill ~ )'ears? Ans. £4 per cent. 

DISCOUNT 

rs the ahatement of so much money, on any sum received be­
I(H·e it is. due, as the mOlley received, if put to interest, would 
I.!ilin at tbe rate, aud in the time given. Thus £ 100 present 
7/101l1'J! no·uld discharge a debt of £ 105 to be paid a. year 
liellce, Discoullt beiug maue at £5 pel' cent. 

£ 
• 3,)0 X 3 , ---= £ 10 .. 10, the mterest fur 1 year. 

lUll 
.£ 402 .. 10-£ 300 = £52 .. 10, the whole interest. 
As £. 10 .. 10 : I year: : £. ;)2 .. \0 : [j years. An,. 

t As £350 : £62 .. 10 : : £ \00 : £ 15 = the interest of E.lOO for 6 
Yl'ars. Then 15 + 5 = £ 3, the rate per cent. 
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RULE. As £ 100 with its interest for the time givt>n, is to 
that interest; so is the sum given, to the Discount required. 

Also, as that Amount of £ 100, is to £ 100; so is the given 
lum, to the Present WOl'( h. 

But, if either the Discount or the Prest'nt worth be found 
by the proportion. the other Ulay be fouud by 8ubtraetil\~ 
that from the given &lllIl. 

(1) What are the discount and present worth of £386 ... j 
fol' 6 months, at £6 per cent per annum?* 

("2) How mucll shall I receIve iu present payment Cor a. 
debt of £~~67 .. lO, due 9 months hence; aJlon itlg discount at 
£.5 pel' C,'lIt pel' auuurn? AilS. £344 .. ll..fit a· 

(3) What it> the discount of £ 275 .. 10 for 7 months. at £l5 
pf'I' cent per annulll? Jins. £7 .. 16 .. 1* ·N..,. 

(4) What is the prf'sent worth of' £527 .. \) .. 1, "flyable III 7 
mouths, at £ 4t per cent per annum? 

.!J.J1S. £ <> ! It. J 3 .. 1O! u Us· 
, (5) Required tbe -Pl'esent uortb of £87~, ,') .. 6, due III ;) 

months, at £4~ per cent per anllum? AlIs. £85~ .. 3 .. 3! .l.h· 
(6) What is the present worth of £500, payable in 10 

Qlonths, at £ 5 per cellt per annum? Ans. £4~O. 
P) How much Tead~' money ought- I to receive {or a note 

of £ 10, uue ill 15 months, at £5 pel' cent per I\nnuw? 
.Ilns. £70 .. 11..9[',. 

(8) What will be the present wortb of £ 160, payable at 3 
<Instalments of four months; i,e. one third at 4 montbs, one 
third at 8 months, and one third at 12 months. discoullting 
Ilt £6 pt'r cent pel' annum? .11m;. £ 145 .. 3 .S·l· 

(9) Of a debt of £575 .. 10, ODe moiety is to be paid in 3 
mOliths, and the other in 6 months. What ciiscount must btl 
alio\\ed for present payment, at £{j per cent per annum? 

Ans. £. 10 .. 11..41. 

• 6m.=t £6 £. 
100+3= 103= amount oC.£ 100 in 6 monthL 

£ £ I. 

A. 103 : 3 : : 386 .. .') .£ ,f. 

a 3ti6 •• 5 ---103)1I51:1..l5( 11 .. 5 discount. 
1133 375 •• 0 present worth. 
~ -
20 

J.ru 615 = 51 •. 
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(10) What is the present worth of £500, at £4 per cent 
per annum; £JOO being to be paid duwn, and the rest at two 
6 mouths? ' Ails. £488 ..... !!q: 

(II) Bou.!rht goods amoll ntiDg to £ \09 .. 10, at 6 months' 
eredit, or £3t per cent discount for prompt payment. How 
much ready money will discharbe the accouut?-I(-

Ans. £ 105 .• 13 • .4~. 
NOTE. The Rule to find the present worth of any sum of money 

is precisely identical \Yith tlwt case in Simple interest in which the 
Amount, Time, and Rate per cent are given to find the Principal. 
See page 70. 

COMPOUND INTEREST 

Is that which arises from both the Principal and Interest: 
that is, when the Interest of money. havin!!, become due, and 
not being paid, is added to the Pr'incipal, aud the subsequent 
Interest is computed on the Amount. 

RULE. Computp. the first year's interest, which add to the 
principRl: then find the interest of tbat amount. which add 
;fi,before, and so on fiw tlte number of years. Subtract the 
gIven sum from the last Amount, aud the remainder will be 
the Compound Interest. 

(I) Wh'at is the compound interest of £ 500, forborne 3 
years, at £5 per cent per annum?t . 

(2) What is the amount uf £400 in 3! years, at £5 per 
cent per annum. compound interest? AilS. £474 .. 12 .. 6!. 

(3) What will £650 <<If!Ount to in 5 years, at £5 per cent 
per anllum, compoulJd inkrest? Ans. £82!LIL.7!. 

(4) What is the EllllOUlit of £550 .. 10 for 3i years, at £6 
per cent per annum, compound inter, st? .(JIlS. £675 .. 6 .. 5. 

(5) What is the compuulId interest of £ 764 for 4 years and 
9 months, at £6 per cent per an,lumr Ans~ i243 .. 1S .. S. 

* The discount in cases of this sort is so much per cent on tbe 
-n, withuut regard to time. 1t is, therefore, computed as a year's 

'(,ist. 

t y:'r,s £500 
25 

-irs 025 amount in I yr. 
2() • .!) 

T5f.:5 uo. in 2 yrs. 

N £551.. 5 
27 .. 11..3 

D 

57S .• lti .. :3 amount in 3 years. 
500 .. 0 .. 0 principal subtract. 

£ 78 .. 16 .. 3 Ans. 
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(6) What is tile compound interest of-£57 . .l0 .. 6, for Ij 
years, 7 ll1Outl15, and J5 days, at £5 per cent per annum? 

. Ans. £ 18 .. 3 .. 8l. 
(7) What is the compot1n,l interest of £269 .. 10, for 3 

years, ~ months, and IU days, at .1:41 per cent per annum? 
.I1I1S. £46 •. 19 .. lOt. 

EQUATIO~ OF PA ¥MENTS 

(s, "hell sevp-rai sums are <hw at different times, to find It 

mean time. for pa~ iug lLe wbole debt; to do \fbich, this is 
the common 

RULE. Multiply each term hy its time, and divide the sum 
of'tile products by tbe \II hole devt; tbe quotient is accoullted 
tbe meall ti me. 

£ 
40X 3 = 1,20 
60X 5 = 300 

100 X JO = 1000 
2100)14\20 

Ans. 7 Ill)' mont •. 

(J) A owes B £ 2UO, "hereof 
£ 40 is to he paid at;j months, 
£60 Ht .) mOllths, and £ IOU at 
10 nlOlltbs. At ",hat tillle may 
l·he "bole debt be pHid toge;her, 
",·itbout prtjucliee to eilher? 

(2) B o\\es C £8UU, whereof £200 is to be paid lit 3 
months, £ 100 ... 1 4 UlOlltils, £300 at 5 months, and £20U 
at () Ulonths; but they agree that the whole shall be paid at 
Ollce. \\' hilt is tlle equated time? Ans.4 months, 18-~ days. 

(:3) A debt of £ ~60 \'as ttD have heeD paid all fo~IO\fi; 
lli=. £ 120 at 2 months. £200 at 4 months, aod the rest at f) 
months; but the parties Ilave agreed to have it paid at one 
/Neall time. What is that time? A1Is. 3 m01lths, 13t days. 

(-1) A merchant LOll~ht goods to the value of £600, to pay 
£ IUO at the elJd tlr ;~ mOllt 116, £ 100 at the end of 6 months, 
and £:l.jO at the t,ntl of J 2 months; but it \\'fIS afterwardi 
a.!I,reed to discharge the tlebt at olle payment. Required the 
tim\:'. .ailS. 8 months, 12 days. 

(5) H is indebted to 1, a certain SIIIll, "hich is to be paid 
at 6 different pa~ rnell t!:i; tbat 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~ 
7 mouths; out they mutually agree that the whole shall be 
paid at olle equated time. What is that time? Ans. 4.1 months. 

(6) A is inuebted to R £ 120, whereof -k is to be paid at 3 
months, t at 6 months, anu the rest at 9 months. What is the 
equated time of tile "hole payment? .!lns. 5! months. 
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BARTER 

Is the exchattging of commodities. 

RULE. Compute, by the most expeditions method, tl1e 
value of the article whose quantity is given: then find what 
quantity of the other, at the rate proposed, may be had for 
tbe same money. 

NOTE. Sometimes one tradesman, in bartering, adrances his goods 
above the ready money price. In this case, it will be necessary tit 
proportionate the other's bartering price to his ready money price, by 
tbe Rule of Three. 

(1) What quantity of chocolate, at 4s. per lb. must be 
exchanged for 2 ClOt. of tea, at 9.~. per lb. f' 

(2) A and B barter: A has :.W ClOt. of prunes, at 4d. per 
lb. ready money, hut in barter will have 5d. per lb. and B 
has hops worth 32s. per ClOt. ready money: what ought B to 
charg-e his hops, and what qnautity must he give for the 20 
ClOt. of prunes? t 
.(3) How much tea at ~k per lb. can I have in barter for 

4 ClOt. 2 qrs. of chocolate, at 4s. per lb. jl Ails. 2 ClOt. 

(4) A exchan~es with n 234- ClOt. of cheese, worth 528.6d. 
per cwt. for 8 pieces of cloth, containing 248 yards, at 4s. 4d. 
per yard; the difference to ue paid ill mOlley. Who receives 
the balance, and how much? Ans. A receives £7 .. 19 .. 1. 

(5) How much ginger, at 15id. per lb. must be exchanged 
for 34 lb. of pepper, at 13id. per Ib.f' .ans. 3 lb. IH oz. 

(6) How many dozen of candles, at 5s. 2d. per dozen, 
must be ·bartered for 3 ClOt. 2 qrs. 161b. of tallow, at 37s. 4d. 
per ClOt. ? .a'1ls. 26 dozen, 3H lb. 

(7) A exchanges with B 60~ yards of cloth, worth 14s. per 

• 224 X 9 = 20 J 6 .•. the val ue of the tea. 
As 4s. : 1 lb. : : 20168. : 504 lb. of chocolate. Ans. 

t As 4<1. : :'Jd. : : 328. : 40s. the price per Clvt. to be cbarged lOJ: 
the hops. 

20 ewt. = 2240 lh. 

As 40,. : 
12 

48Od. 

5 
11200d. the value of the prunes. 

11200 
1 ellle. : : 11200d.: --= 23 ewt. I qr. 9tt lb. 

480 
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yard, for S5 cwl. 2 qrs. 24 lb. of bees' wax, and £ 125 .. 12 in 
t:ash. What was the wax charged per cwt.? Ans. £3 .. 10. 

('j) A barters \I ith B 320 dozen of candles at 4s. 6d. per 
dC'l,-l!. 101' cotton at Sd. pel' lb. and £30 in cash. What was 
the lflwlltilY of cotton ~ Ans. 11 C10t. 1 qT. 

(!:f) How much cotton, at Is. 2d. per lb. must be given for 
11~ la. of tobaccu, at 6d. pel' lb.? Ans. 48~ lb. 

PROFIT AND LOSS 

1s it Rule by which we discover the gain or loss in the buy~ 
Ill'" lIlId Ibtdllll!!,' of goods; and which enables us to adjuflt the 
"j )("_<l of Ilrlictes, so as to gain or lose so much per cent, &c. 

'j lit' (1 Ut'::ltioHS are sol ved by the Rule of Three, or Practice. 
Tbe /,rime cod meaus the jlUrchase money; therefore 

'1 lie jll'iuJe cost ) Id~tS tbtc
i 

gajin, or ~ equal the selling price. 
(mutus le 055, 5 

'fl Il' . , ) the prime cost equul the gaiD. 
i e He 1113' pnCll 1illllUS l the gain equal the prime cost. 

T!le seiliug price IJllls the loss equal the prime cost. 
liain "I' J058 JWI' Cl'nt means so much on £ 100 purchase money, (lr 

prime CfJ8t: thert:l'ore, when £20 per cent l!J'e, gained, £ 120 is the BtU­
"'!} Ji,'iw pt1' ('elll; when £ 20 per cent are lost, £ 80 is the selling price. 

Case I. Given, the prime cost and the sel{ing price of an integer or 
quantity, tv lind the gain or loss per cent. 

As tile prime cos, given: the gain or 108s : : £ 100 : the gain or 
lou [ler cent. 

Case:!. Given, the prime cost as before, with a proposed gai1t or lo8f 

Fr ('I'lIt, to find tbe selling price. 
5 £ 100 plus the gain ~. .' 

As £ 100: lor £ lOU minus the loss l : : the prime cost: the ,eilmg price. 

Case 3. Given, the selling price of an integer or quantity, and the 
ga;,~ vr loss per cent, to find the prime cost. 

As £ 100 plus the guin ~ '" 
or, ;£ 100 minus the loss ~ : £ 100 ; ; the seilm!! pnce : the pTl111e ton, 

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

As the selling price; £ 100 plus the gain; ; the proposed price: tbe 
I/<eUillg price per cent, from which deduct £ 1U0 fQr the gain per Cl'm reo 
fJIIiTCd. ' 

Secondly, To nnd another selling price, at a different gaill per rent. 
As £ IOU plus the gain: the selling price: ; £ JOO plub the propo6f(l 

g<iin : the sl'lling price required. 

A much greater variety. of cases may occnr; but it is presumed 
that the student who attalDS a due knowledge of these, will e39ily 
cOlurr~ll('lId the rest. 
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(I) If I yard of cloth costs lls. and is solJ for 128. 6d. 
"bat is the gain per cent?* 

(2) If 60 ells of Holland cost £ l8, ,,'hat must 1 ell be sold 
for to g-ain £8 per cent?t 

(3) If I lb. of tobacco. cost JUd. and ue sold foJ' 20d. "ll;lt 
is the g-ain pel' cent? A f(s.i 2iJ. 

(4) If a parcel of doth be sold for £.')60, gaillill!.( ;[ L! 
!ler cent, what is the prime cost? A?ls. 1: flO!). 

(5) If a yard of eloth be bought for 13s. 4d. and sold a~:ili:: 
for 16s. what is the gain per cent? Ails. £ :W. 

(6) If) 12 lb. of iron cost 278. 6d. what must 1 CICI. he ~uld 
for to gain £15 per cent? .IJn.~. £1..1 i..'~. 

(7) If 375 ~aflls of doth be sold for £490, at £:20 I( r 
cent profit, what did it cost per yard? .!ll1s. £) .. I .. !J{ ~ E. 

(8) Sold 1 cwt. of hops for £6 .. 15, at the rate 01 £'2;j per 
Cf'nt profit. What would have been the gain pel' ct'nt, if 
they had been sold for £8 per cwt.P .!ins. £48 .. 2 .. J I ~ *. 

(9) If 90 ells of cambric cost £60, how must I sell it per 
yard to !rain £18 percent? .f1ns. 12s. 7:.':,·ot!. 

(10) A plumber sold lOfotllers of lead for £204 .. 15, ;Jr.c1 
~ained after the rate of £12 .. 10 per cent. What did it (:·~t 
him per cwt. P .Ilns. 18s. f;,.'. 

(11) What was the profit on 436 yards of cloth, bou!" 11 t "t 
Ss.6d. and sold at lOs. 4d. per yard? .Ilns. £39 .• 1 !l . .4. 

(12) Bought 1-1 tons of steel at £69 per tun, "hid! 'Ins 
retailed at 6d. per lb. What was the Joss sustained? 

.!JIlS. £ J .'.2. 
(13) Bought 124 yards of linen for £32. How should the 

same be retailed per yard, to gain £15 per cent? 
.Ilns. 5s. II,2~·4d. 

(14) Bought 249 yards of cloth at 3s. 4d. pel' yard, "lid 
retailed the same at 48. 2d. per yard. What \las tile 1\ hule 
g'ain, and how much pel' cent? t 

.Ilns. £10 .. 7 .. 6 profit, and £25 per cput. 

('ost gain ('ost 
.Aslls.: Is.6d. :: £100: 100X3=£13 .. 12 .. 81~¥.AllS. 

2 2 22 

!Up. ~2 ! si.t'p. 

('ost 8. pril'C ()Ilst 108 X 18 
t As £ 11.;0 : £ IUS : : £ 18 : 100- = £ 19 .. 8 .. 9~ l~' the S6Ill-

illg price. And £ 19 .. S .. 9t -;- 00 = 58. 5i·d. the price per ~Jl. 
! For the soldng of this ql'lestioD, see Cases I and :%. 
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FELLOWSHIP, OR PARTNERSHIP, 

Is a rule by which any numher or quantity may be divided 
into cel'tain proportionate parts. It is applied to determine 
the respective shares of gain or ]oss of the several partners ill 
a company, in proportion to their respective shares of the 
capital employed as a joint stock: also in the dIvision of 
common lands, and other cases of a similar kind. 

FELLOWSHIP WITHOUT TIME. 

RULE. As the whole stock, is to the whole gnin or loss; so 
is eac'b individual share, to the correspondent gain or loss. 

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

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

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

(3) Four persons, B, C, D, and E, formed a joint stock: B 
put in £227; C, £349; D, £ 115; and E, £43!}: they gained 
£428. Required each persoll's share of the gain. 

Ans. B, £85 .. 19 .. 6t NJ:r. C, £132 .. 3 .. 9,\\-" 
D, £43 .. 11..1! N~. E, £166 .. 5 .. 6hh. 

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

(5) A tradesman is indebted to B, £275 .14; to C,£304 .. 7; 
to D, £152; and to E, £104 .. 6; but, upon his dec~{!..se, his 
estate is found to be worth but £675 .. 15. How must it be 
divided among his creditors? 
Ans. B's share: £222 .. 15 .. 2-6584; C's, £245 .. 18 .. Jj-J5750; 

D's, £ 122 .. 16 .. 2i-12227; and E's, £84 .. 5 .. 5-15620. 
(6) Four persons trade together with a joint capital.; of 

which A has 1, B t, C !, and D -A; and at the end of 6 

• 20+40=60 
J.s 60 : 50 : : 52

40° : £3136 .• 163 .. 84 = AS:s shbar~ 1 : .... = s s are. 
f)()~ Proof. 
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months they gain £ 100. What is each person's share of the 
gain? Ans. A, £35 .. 1..9-12; B, £26 .. 6 .. 3t-9; 

C, £21..1..0i-30; and D, .£17 •. 1O .. 1O!-6. 
(7) Two persons joined in the purchase of an estate yield­

ing £ 1700 per annum, for £27200, whereof D paid £ 15000, 
and E the rest: some time after, they sold it for 24 years' 
purchase. What was each person's share ?* 

Ans. D, £22500; E, £ 18300. 
(8) D, E, and F form a joint capital of £ 647. Their re­

spective shares al'e in proportion to each other as 4, 6, and 8; 
and the gain is equal to D's stock. Required each person's 
stock and g-ain. 

':!ins. D's stock, £ 143 .. 15 .. 61 gain, £31..19 .. 0!l:4~. 
E's,....... 215 .. 13 .. 4 47 .. 18 .. 6!,. 
F's, ....... 287 .. 1l .. ll ...... 63 .. 18 .. 0.81 , 

(9) D, E, and F joined in partnfrship; the amount of their 
stock was £ 100: D's gain was £3; E's, .£5; and F's, £8-
What was each man's stock? 

Ans. D's stock, £ 18 .. 15; £'s, £31 .. 5; and F's, £50. 

FELLOWSHIP WITH TillIE. 

RULE. As tbe sum of the products of each person's money 
and time, is to the whole gain or loss; so is each individual 
product, to the corresponding 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 gaill 
£ 70. What is each man's share of the gain ?t 

(2) Three tradesmen joioed in company: D put into the 
joint stock.£ 195 .. 14 for three months; E, £ 16 .. 9 .. 18 .. 3 for 5 
months; and F, £59 .. 14 .. 10 for 11 months: they gained 
£364 .. 18. What was each man's share of the gain? 

.I1ns. D''S, .£ 102 .• 6 .. 4-5008; E's, £ I 48 .. I.. It-482802 ; 
fwd Fs, £ 114 •. 1O .. 6i-14707. 

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

• The sale of a property for so many years' purchase, is understood to 
be, for so much prt:sent money as tbe all/tual relit or value X that 
number of years. 

t 40X3=120 
7jX 4=300 

-420 

lfl I . ~ 120 : £20 = D's share. 
As42rv: iO: . ~300: iO=E'sshal"e. 

7UProof. 
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months' end puts in £300, Ilnd 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, but Jluts in £ 100 at 
dIe end of j:l munths, and \\ ithdraws £ 99 at the end of II> 
montl1s; F puts in ,,- 900, aud at 6 months takes out £200, 
e1t the end of 11 months puts in £500, but lakes out that and 
£ lOO more at the l'nLi of 13 mouths. TIley gain £200. 
Required each llIilll'S share of the gaiu? 

.fins. D, £ oJ .. i .. 6-:.!l7:.W; E, £ 6t .. 12 .. 5§:-29859; alld 
}~ £~7 .. 0 .. 0f-H167. 

(4) D, E, and F, hold a piece of gl'ouud in common, for 
which tiH'Y are to pay £ :lG.IO .. 6: D puts in 23 oxen, :H 
da)'s; E,21 oXl'u,35da)s; and F, 16 oxen, 23 da)s. Wlwl 
lls each man to pay of the said rent? 

.ailS. D, £ 13 .. 3 .. 1i-624; E, £ 15 .. 11..5-1658; arid 
F, £7 .. 1i5 .. 11-1136. 

ALLIGATION 

Is a I'ule by wh1ch we ascertain the mean price of any com­
pOUlid formed by mixing ingredienls of various prices; or 
the quantities af the various articles which \\ill 1011ll a nm,­
ture of a certain mean or average value. It comprises lou.r 
distinct cases. 

CASE 1. ALLIGATION MEDIAL. The various quantities 
alld prices being given, to find the mean pl'ictJ of the mixture. 

RULE. Multiply each quantity by its price, and divide the 
sum of the prodncts by the sum of the quantities. * 

(I) A grocer mixed 4 cwt. of sugar, at 56s. pel' cwt, with 
7 cwl. at 43s. per cwt. and;) cwt. at 37s. per cwt. WIHlt is 
the value of 1 cw/. of this mixture? A1I8. £2 .. 4 .. 4!. 

(2) A vLntnel' mixes 15 gallons of cau:lry, at 805. per ;,{allon. 
"hh 20 gallons, at 7s. 4d. per gallon; 10 gallolls oj sherry, 

EXAMPLE. 

• A farmer mix('d 20 bushels uf' 
wheat, at 5s. per busbel, and 36 
imshels of rye, at :;.<. p~r busbel, 
witb 40 bushels of .barley, at '2s. 
per oushel. W hat is the wunu 
of a bushel of this lllxtUft:? 

$. s. 
2OX&= luO 
~ti X J = IU~ 
4u X:!= ~o 

~ti :.!6 ) :.!~,;: (aN. AliI, 
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at 6s. 8d. per gallon; and 24 gallons of "hite lIine, nt 4$. 
Iler gallon. Whlit is the worth of a gallon of this mixture;­

Afls. 68. 2f :~d. 
(3) A maltster mixes 30 quurters of bl'OlIn malt: at 28.~. 

pel' quarter, "ith 46 quarter,s of pale, at :lOs. pt'r quarter, 
WInd 24 quarters of hj~h dried ditto, at 25s. per (juarter. 
What is oue (fuarter of the mixture worth? . 

.fIns. ;£ 1..8 .. 2! J",,d. 
(4) A ,-intner mixes 20 quarts of port, at 0.1". ·ld. p~'r 

quart, with 12 quarts of \lhite \Iine, at {js. per quart, :Jll 
'Iuarts of Lisbon, at 6s. per quart, and 20 yunrts of moull­
tain, at 4s. 6el. per quart. What is a quart of this mixture 
wortll? AilS. Os. 3* He!. 

(5) A refillC'r melts 12 lb. of sih'el' bullion, of ti (I::. fine, 
with Sib. 01" 70;;. fille, and 10 lb. of t:! oz. fille: reCjuired the 
fineness of 1 lb. of that mixture? Ans. tj 0:. 18 clwl. 16 g1'. 

CASE 2. ALLIGATION ALTER;>;ATF.. The 1;a1'ious Tn'ius 
heing ;;iven, to find the quallttlies IIhich may be mixed, to 
bear a certain average price. 

Rl'LE. Arrange the given prices in one column, \lith the 
proposed average price on the left. 

Lillk each less than the average with one. greatf'r. 
Place ag-ninst each term the difference bellH'ell that \lith 

which it is-linked and the mean; alit! the rrspective diftt-I­
~llces will Le tile quantities re(luired. 

NOTE. Questilllls in this rule admit flf a great variety of an· 
s,,'crs, according" to the manner (If liuJdng thcm: also by taking 
'other nUUlbers proportional to the answers found. • 

(J) A vintner would mix four sorts of wine tog-ethef, of 
JSd. 20d. 24d. and 28d. per quart: what quantity of each 
sort must he take to sell the mixtl1J'e at 22d. pel' (juart. * 

(2) A grocer "ould mix sugar at 4d. 6d. and IOd. per lb. 

AnslVer. Proof, 
• IR--] 2 of ISd. = 36d. 2220-1 6 uf 20tl. = 120 

24--- "of 2-1d. = 96 
23-- 2 of 28d. = ;j6 

f.i 11) 308 

Or tltll-~: Prooj. 
r8-~! (i Ill: 18,[. = lU~d • 

2220-, 2 0/ 20d. = 40 
2·1--1 :2 of :2lcl. = 41"l 
:2~-- ·1 of 2tlcl. = 112 

!.& 14)3118 
22;1., 

D5 
22rl. 
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80 as to sell the compound for 8d. per lb. 
each kind must he take? 

[THE TUTOI>'S 

What quantity of 

Ans. 2 lb. at 4d.; 2 lb. at 6d.; and 6 lb. at IOd. 
(3) How much tea at 16s. 14s. 9s. aud 88. per lb. will 

compose a mixture worth lOs. per lb.? 
Ans. 1 lb. at 16s.; 2 lb. at 14s.; 6 lb. at 9s.; and 4 lb. at 8, 
(4) A farmer would ulix as much barley, at 3s. tid. pel 

busHel, rye at 4s. per bushel, and oats at :ls. per bushel, as 
"ill make a mixture \\orth 2s. 6d. per bushel. How much 
of each sort? Ans. 6 b. of varley, 6 of rye, alld 3U of Dais. 

t {) A tobacconist would mix tobacco at 2s. Is. tid. and 
1 s. 3d. pel' lb. su that the compound may be worth Is. tjd. 
per lb. What quantity of each sort must he take? 

Ans. 7 lb. at 2s.; 4 lb. at Is. tid.; altd 4 lb. at Is. 3d. 

CASE 3. ALLIGATION PARTIAL. This is similar to Case 2, 
except that one of the quantities is limited. 

RULE. Link the prices, and place the differences as before. 
Then, as the difference opposite to that "huse quautity is 

given, is to each other difference; so is the given (jualltity, to 
each required quantity. 

(1) A tohacconist intends to mix 20 lb. of tobacco at lod. 
per lb. with others at 16d. ISd. and 22d. per lb. How many 
pounds of each sort must he take to make one poulld ot'thr;: 
mixture worth 17 d. p* 

(2) How much cofiee, at 3s. at 2s. and at Is. 6d. pel' lb. 
with 20 lb. at 6s. will mak.e a mixture wurth 2s. 'dd. Iwr Ib.r 

Ans. 35th. at 38.; 70 lb. at 2s.; amllU lb. at Is. ud. 
(3) A distiller would mix 10 gallons 0/ French brandy, at 

48s. per gallon, with British at 2'ds. allti spirits at 16s. pl:'l' 

gallon. What quantity of each sort must he take to afford 
it for 32s. per gaUo.n ? AilS. 8 British, and 8 spirits. . 

(4) What quantIty of teas at 1 ~s. lOs. and 6s. Illust be 
mixed with 20 lb. at 4s. per lb. that the mixture may be worth 
8s. per lb. PAns. 10 lb. at tis.; 10 lb. at lOs. j 20 lb. at 1~$. 

Ans/vcr. Proof. 
• 15--, f) 20 lb. at !5d. = 3UO~I. 
171b 1 4 lb. at lod. = 64tl. 

I 1 4 lb. at Itld. = 72(t. 
22- 2 8 lb. at 22el. = \ 7Gel. 

lb. lb. 
As 5 : 1 : : 20 : 4 

As fj : 2 : : 20 : 8 

All 35 !li, .W~a. : : llh. : ! 7d. 
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CA~E 4. ALl.WATJON TUTAL. This is also similar to 
Case 2, e},.cept thtlt lhe whole quantity of the compound iii 
limited. 

IhLE. Link the prices, and place the differences as before. 
Thell, as the sum vI' the differences, is to each particular 

t1ifference; :;0 i:; the quantity given, to each required quan­
t.ity. 

(I) A grocer has four sorts of sugar at 12d. lOd. 6d. and 
4d. pel' lb. ami would make a composition of 144 lb. \fOrth 
bu. per lb. What quantity of each sort must he take?* 

(2) A gr(}{!er havlUg 4 sorts of tea at 6s. 6s. 8s. and 9$. 
p,er lb. 1I0uid have a composition of 87 lb. worth 7s. per lb. 
What quantity must there be of each sort? 
Ans. l-±t lb.D/f)s.; 2!:) lb. {}/6s.; 29tb. 0/8s.; and 14! lb. 0/9s. 

(3) A ,'iutue.· having 4 sOl'ls of "jne, viz. white lIine at 
16 •. per gallon, Flplllish at :!-1s. per gallon, Malaga at 32s. 
)ler t:,dlun, and Callary at 40s. per gallon; would maktc' a 
mixture of 60 gallons, worth 20s. per gallon. What quuu­
tit) of each sort must lIe take? AT/s. 4f) gallons of while 
rome, ;) of Flelllish, 5 of 11Ialaga, and f) of Canary. 

( .:I) A jell eller would lDel t together four sorts of gol d, of 
24,22, :!O, and 15 carats line, so as to produce a compuullci 
of 42 oz. of 17 carats fine. How much must he take uf 
each sort? Jins. 4 oz. of 24, 4 oz. of22, 4 oz. 0/20, 
and ;jO oz. of 15 carats jine. 

CO.'\'IPARISON OF WEIGHTS AND :MEASURES. 

THIS is merely an application of the Rule of Proportion. 
(I) If 50 Dutch pellce b~ worth 65 French pence, how 

many Outch pence are equal to 350 French pence?t 
(2) If 12 yards at Lomlon make 8 ells at Paris, how many 

dIs at Paris will make 64 yards at London? Ans. 42t. 

Answer. Provf. 
.. 12-- 4 48 at 12d. = .576 As 12 : 4 
.s1O-~ 2 24 at lOd. = 240 As 12 : :.l 

6- 2 24 at 6d. = 144 
4- 4 48 at 4d. = 192 

Sum 1:t 144 144) lIj:!(8d. 

lb. lb . 
144 : 48 
144 : 24 

- t As 65 : 50-- 3500 
or, as 1:3 : 10 : : 350 : ]a = 2691\ Am. 
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(3) If 30 lb. at London make 28 lb. Itt Amsterdam, hOlf 

many lb. at London will be equal to 350 lb. at Amsterdam? 
Ans.375. 

(4) If 95 lb. l<'lemish make JOO lb. Ellglish. how many lb. 
English are equal to 276 lb. Flemish? Ails. 289)\. 

PERMUTATION 

b the changing or varying' of the order of things. 

To find the number of changes fhal may be made in the . 
position of any given t1.Umbe7' of things. 

RULE. Multiply the numbers I, 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 rllng upon 12 bells; and 
in what time would they be rung, at tbe rate of lO changes 
in a minute, ",ud reckoning the )ear to contain 365 days, 
6 bours? 

1 X 2 X 3 X 4 X 5 X 6 X 7 X 8 X 9 X 10 X II X 12 = 
479001600 chauges, which --;- 10 = 47~00160 minutes = 91 J/ears, 26 days, 6 !tours. 

(2) A young; scholar, coming to to,wn for the convenience, 
of a good library, made a bargain \lith the person with 
whom lIe 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 ltimsell) in different positions, every 
day at dinner. How long might he stay for his £40? 

Ans. 5040 day'. 

VULGAR FRACTIONS. 

DEFINITIONS. 

1. /1. Fraction .is a par~ or parts of a unit, or of any "'hole 
numher or quantity; and IS expressed by two numbers called 
the terms, with a line between them. • 

2. The upper le1'm is called the Numerator, and the lower 
term, the Denomi·lUifor. The Denominator shows into how 
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maoy equal parts Imity is divided; lind tbe K uml.'rntor is 
the number of those equal parts signified by the 1'1 action. * 

3. Every fraction may be understood to represellt Di"i­
sion; the Ilumerator being the dit'idcnd, and the dcnomillulor 
ahe dioisor·t 

Fractions are dislingfLished as follows: 

4. A SnlPLE FRACTION consists of one fll/meta/or, and one 
denominator; as, ;t, H, &c. 

6. A CU!IIPOUND FRACTION. or fraction of a [mctinn, co·n­
sists of two or more fractions connected by tIle" ol'd of; as, 
t of -?; of ti, &c. This properly denotes the llroduct of th~ 
several fractions. ' 

G. A PROPER FRACTION is one which bas the numerator 
less than the denominator; as, ;l, t. i, H, &c.::: 

7. An IMPROPER FRACTION is one \\hich has the IlUIlle­

rator either equal to, or greater tltan, the denomilJatol'; G~,!. 
~. i. H, &c·t 

8. A MIXED NUMBER is composed of a whole nUllihel' all t 
a fraction; as, If, 17 I, 8H. &c. 

9. A COMPLEX FRACTION has a fractional numeratol' OJ' 

uenorninator: but this dellotes Division of Fracliulls. T(Wh, 

t, two-thirds divided by five·sixths, l~ eight dh,id"d by llBC 

and two-thirds. 

* r n the fraction five-twelfths ( oft), the Dl'1101Ili1'lator 12 sb()w~ tbat the 
Knit or whole quantity is supposed to be di vidcd into 12 equal parts: so 
that if it be one shilling, each part will be one-twelfth of Is. or one 
penny. The Numerato,' shows that 5 is the number of those twelfth 
parts intended to be taken: so l7i of a shilling are tbe same as .) 
lIenee; 1"7j of a foot, the same as 5 inches. 

t The fraction ,\- signifies not only y\ of a unit, but 5 units di­
"ided into 12 parts. or a twelfth part of 5: and it is obvious that fille 

twelfth parts of one shilling (or five pence) is the same as (me ffoelj't], 
part of five shillings. This mode of 'considering Fractions remove.tl 
many of the student's difficulLies. 

! A proper fraction is always less than unity: thlls -! wanta one:!ou,ih., 
and H wants one-tlvelfth of being equal to l. But an impl'oper/racNolt 
is equal to tlnity when the terms are equal, and g/'eater tllan unity wh.·u 
the numerator is the greater. 

Thus *' or H. or H, is each = 1; Rnd ~= It; t= 2; fe = 3'J~" 
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10. A C,.i\JMON 1\'lEAsuRE (or DIVISOR) is a number that 
\\ill ('xactly divide both the terms. When it is the greatest 
numlJpl' bv which they Rre both divisible, it is called tIle 
GI(EATE!ST COM~lON 1\'iEASURE • 

.'ron;. A prime number has no factor, except itself and unity. 
A 1H~:tll'/£ signilies any product of a number; and is, therefore 

diviSi:)/e by the Ilumber of which it is a multiple: thus, 14,21, 2jj 
&1'. alt' rrwltipll's of seven. Also 14 is a common multiple of 2 and 7, 
:Ll, 01';3 aud i, &c. 

REDUCTION 

I s the method of changing the form of fractional numbers 
or tllllllluties, without altering the value. 

Cuse I. To reduce a fraction to its lowest terms. 
RULf:. Divide both the terms by any common measure 

tlHlt call be discovered by inspection; which will produce 
un equivalent fraction in lower terms. Treat the new frac­
tion in a similar manner; repeating the operation till the 
lowest t erllls are obtained. * 

When tile object cannot be accomplished by this process, 
(livide the greater term by the less, and that divisor by the 
remainder, and so 011 till nothing remains. The last divisor 
will be the .qreafest C01nmon measure; by -which divide both 
terms of the fraction, and the quotients will be the lowest 
terms. 

( I) Reduce liPS to its lowest terms. 
(2) Reduce H! to its lowest terms. 
(3) Reduce!H to the least terms. 
(4) Reduce H~ to tbe least terms. 
(.5) Abbreviate Hg as much as possible. 
(6) Reduce HH~ to its lowest terms. 

.tIns .• 85 , 

Ans. 1\'\. 
AilS. 1. 
Ans. ~~. 
An,~. ;!. 
AilS. ~. 

• This first method of abbretialing fractions is, when practicabl(., 
always to be preferred; and, in the application of it· the folluWlIl" 
ubservations will be found exceedingly useful.' 0 

An even number is divisible by 2. 
A number is divisible by 4, when the tens and ullits are so· and by 

S, when the lumdreds, tellS, and unit", are divisible bv 8. ' . 
A Illimber is a multiple of 3, or of 9, when the Slt1'n uj' its di9it,~ i< a 

multiple of 3, or of 9. 
A .5 or it 0, in th~ units' place, admits of division by 5; DIU' cipher 

::,lll"ts uf ,iHlS10Il iJy 10; two, by 100, &.c. 
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(7) Redllce ni'rr\~ to the lowest terms. 
(8) Woat are the lowest terms of HH? 

87 

.onl. i. 

.tJ.flS. -i. 
Case 2. To reduce an improper fraction to its equivalent numb,r. 

RULE. Divide the upper term by the lower. 
This is eyident from Definition 3. 

(I) Reduce 1~_9 to a mixed number. IP=IS;.tAns. 
(2) Reduce 61 to its equivalent number. A~s. 13~. 
(3) Reduce 2t5 to its equivalent number. 4As. ~7-t. 
(4) Reduce 1 H6 to its equivalent number. All'f. MH. 
(5) Reduce 3£19 to its equivalent number. Ana. 183t. 
(6) Reduce ll-P to its equivalent number. Ans. 71H. 

Case 3. To reduce a mixed number to an improper ft.aciion. * 
RULE. Multiply the whole number by the denominator of 

the fraction, and to the product add the numerator for the 
numerator required, which place over the denominator. 

NOTE. Anv whole num1)er may be expressed in n fractional form, 
by putting 1 for the denominatur: thus 11 = lrl. 

(I) Reduce 18~ to the form of a fraction.t 
(2) Reduce 56}! to an improper fraction. AILS. 

A number is a multiple of 11, when the sum of the 1st, 3d, 5th, &c. 
digits= that of the 2d, 4th, 6th, &c. digits, after retrenching the eitlll'tls 
contained in each. 

A multiple of both 2 and 3 is, of course, a multiple of 6; and a 
multiple of 3 and 4 may he divided by 12. 

All prime numbers,except:l and 5, have 1,3,7, (Ir 9, in the units' 
place: all others are composik. 

EXUIPLES. 

(l) Reduce tH~ to the least Now, because we cannnt easily 
tl'T1TlS possible. discover a common measure, }JfU-
..:..10 ..:..9 +2 ceedthus: 
ji~ = iH = H- =!. Ans. ) h 

(2) Reduce.1. ~1!140.!l to the lowest I 76 133( 1 t en 19)76 - 4. .4 
terms. ... "!f~~ 76 19)133-"'-' 11 •• 

..:.. 5 ..:.. 3 ..:.. 11 57 )76( l 

i'HH = t~it = '1\".\ = IV~· I ~ 
greatest com. meas. 19)57(3 

57 

• This is the converse of Case 2. 
18X7+3 t IB~= 7 = liS. An •• 



(3) 
(4) 
(5) 
(6) 
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Reduce lS3lI to an improper fraction. 
Reduce 13! to its equivalent fraclion. 
Reduce 2n to its t'ljuivalent fraction. 
Red uce 514 1

S
• to a fractional form. 

[THE TUTOR' •. 

Ans. 8 He. 
Ana. V. 
Ans. 2t6. 
Ans. 8H e• 

Case 4. To reduce a fraction to another of the same valw, 
ha'if'9 a certain proposed numerator or denominator. 

RULE. As the prespnt numerator, is to the denominator; 
so is t~e,.roposed llumerator, to its denominator. Or, as 
the present denominator, is to the numerator; so is the pro­
posed denominator, to its numerator. 

(1) Reduce t to a fractll,n of the same value, wbose nu-
merator shall be 12. As 2 : 3 : : 12 : 18. .!ins. :~. 

(2) Reduce .~- to a fraction of the same value, whose nu-
merator shall be 25. .!ins. n 

(3) Reduce ~. to a fraction of the same value, whose uu-
merator shall be 47. 11 47 .ans.-

~5~. 
(4) Reduce t to a fraction of the same value, whose Je­

.!lns. l~. 
of the same value, whose de­

,dns. H. 
of tbe same value, \\hose de-

16t 

nominator shall be 18. 
(5) Reduce t to a fraction 

lIominator slJe.!1 he 35. 
(6) Reduce % to a fi'action 

nominator shall be 19. .1ns. _ 
19. 

Case 5. To "educe complex and compound fractions to a sim­
pleform. 

RULE. For n complex (mction, reduce both terms to simple 
fractions: then, by i-nve1·tin.q the 100\er fi'fiction, they may 
be considered as the terms of a compound fraction. AmI to 
reduce a compoul/d fractioll, armnge all the numerators abol I: 
11 line, and the dellominators below, with the signs of mul­
tiplication illtersened: divide all the upper and lo'M')" 
terms that are commensurable, '" cancelling them with a dash. 
and placi:1Q their quotients ahove and below them refljlPc­

lively. Do the same with the quotients: then the producl' 
of the uncancelled lIumbers II ill give the fiin!Ile jractwlI ill it!> 
lowest lerms.t 

• That is, having a commun dil1.:il'Jr. 

t This rule is of the hiVhl'lIt imjJ/Jrta/lCfl as tending tu up,' ,/4' ll:<, bu, 
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"6 2 

(1) Reduce ~ to a silnple fraction. .!Ins. H· '!~ 

';)."",$ 

83 (2) Reduce ;~,. to 0. simple fraction. .rJ.1U. 1 J 3' 

(3) Reduce ~~4. to a simple fraction. .!II/S. ., ,.. 
'. 

d HI . If' ( 4) Re uce - to a sllnp e ractlOn. .!Ins. ~ 

441 
,.,. 

(5) Reduce t of } of t to a simple fraction. .I1ns. I 
4' 

(6) Reduce t of t of ~} to a simple fraction. .!IltS. .~ 
16 p. 

siness (If computatiun, by abbrt'viating to the II.tl1W$l all fraction:!.1 cx­
l'l'~ssiuns, as we pruct:ed. 

EX.\?tIPLES. 

( l) Reduce the C01llple.T fraction 71 tu a sim:ple form. . of 
.2 3 

7! _ V _ 22 X ~ _ 8 ____ . _ -- _ y • .I1I1S. 

et V :j x:if 
1 7 

(2) Reduce leU of! of ~ of ,\ to a simple fraction. 

3 l 1 1 

ftr of 1 of i of 164 = 0 X '2 ~! X 9 = '18
" • .!Ins. 

J91 X :j X '1' X l,f 
2 1 4 2 

(3) Reduce the annexed fractional exprcssion to its proper Quan-
tity. • 

lG· III 9 -?~ fi B £ Hl 14.'.. 70 °B ;'7 
_ of _1.! uf _.2.1 of _1"5" of t;(·; = - X 2....~ X T .,,,. X ....'_; X ._. _ 
H Il;~ H :.!lls 0" II 'f" H '1 2;r"" li·! 

1 7 
11 ] ~ ~I 

1 .or $ 9 I,gj ] ¢g £ £ 
_~!?<~~t2X IX? x_tIX.!~/~X.8X2~~_77_2'~ 
- 1'f X 19$ X 13 X l~X I4~ X 320 X ld X 60{- - 32 - So 

1 ~ I 2 21 ;0 ~ 8 
1 1 3 4 1 

cr£2 .. Sts.:::::£2 .. 8 .. 1t . .t1ns. 1 



(7) 

(8) 
(9) 

(10) 
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d 13}. 28 . If' Re uce {~- of ~ f)f 32 to a sImp e ractlOn. 
14. 5 ~~ Ana. HI. 

Reduce t of ... ~r of 1 I·~ to a siD~de fraction. .11m. 19~. 
Reduce r'..'t, of 371 of fj to its equivalellt number. 

I :!.! Ans. 112~7 •. 
Reduce ._2 of ~ ~ 6 of ~ to its equivalent number. 

14;' .I1ns. n. 
Case 6. To "pdllce a frrrctional quantity of a given dtnomi­

nation, to an equivalent jractiolL oj another denomination. 

Ruu:. Consider wh!'lt numbers would reuuce the greater 
denomination to the less; then to reduce to a greater name, 
multiply the denonzill(Llo1" by those lIumbers; and to reduce 
to a less name, multiply the llumemlor: the compound thus 
produced, when reduced to a sin. pIe fUllll, will b~ the Irac­
tion required. 

( I) Reduce i of a penny to the fraction of a pound. * 
(2) Reduce td. to the ii'action of a crown. Ans. lo cr. 
(3) Reduce t du,,'!. to tbe ii'action of a lb. troy. Ans. 'i~o ib. 
(4) Reduce ~ lb. avoirdupois to the fraction of a cwt. 

J1na. 1'1rs cwt. 
(5) Reduce rrl'i7J of a pound to tbe fraction of a penny·t 
(6) Reduce £ ~h to the fraction of a penny. .I1ns. ;td. 
(i) Reduce :r~u of a ponno troy to tbe fraction of a penny· 

lIei!rht. Ans. ~ dwt. 
(8) Reduce r;"" cwl. to the fraction of a lb. .dns.~· lb. 

Case 7. 1'o.find tlte propel' 'value of (t fractional ql/(wlit.~. 

RULE. Reduce the numerator to such lower denolflilJ'1tlull 
as may be necessary, and divide by the denominatol'; abbre­
Yiating as much as possible in valuing the remainders. 

NOTJl:. It is evident, fr!Jm Definition 3, that this Case is precisII11 
that of Compound Dh'ision. 

(I) Reduce t of a pound sterling to its proper value, t 

7 
• id. = = £ -1-'1 -~. Ans. 

bX 12X2U Tlr~u 

t £ ---'l..- = 7X20X 12 = 7X 12 = .1.d • ..4 
llI'LO 192U 96 8. us. 

3X20 ! £i= --=3Xt)= las. AM. 
4 
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(2) Herluce ~s. tf) its proper vRlll~. Ans. 4d. 31 qrs. 
(3) Reduce ~ of a lb. avoirdupois to its proper value. 

Ans. 9 oz. 2l d,.; 
(4) Reduce i cwt. to its proper value. Ans. 3 qrs. 3t Ib. 
(5) Reduce i of a lb. troy to its proper value. 

Ans. 7 oz. 4 dwts. 
(6) Reduce H of an ell English to its proper value. 

Ans. 2 qrs. 3·! nails. 
(7) What is the value of £HH? Ans. 19s. lOi~. 
(8) Reduce lH of a mile to its proper value. 

• Ans. 6 fur. 105 yds. 
(9) Reduce U Qf an acre to its proper value. 

Ans. I a. 2 T. 3t per. 
(10) Find the value of H1H cwt. Arts. 1 qT. 22 lb. ~g% 

Case 8. To reduce any given quantity to the fraction of tl 
g"eater denomination. 

RULE. Reduce the given quantity (if componnd) to tht: 
lowest denomination mentioned, that it may assume a sim­
ple form: then multiply the denominat01' as in Case 6. 

(1) Reduce 15s. to the fraction of a pound sterling. 
15s.=£H=£i. Ans. 

(2) Reduce 4d. 3} qrs. to the fraction ofa shilling. Ans. ~. 
(3) Reduce 9 oz. 2~ dr. to the fraction of a lb. avoirdupois. 

Ans. t lb. 
(4) Reduce 3 qrs. 3~ lb. to the fraction of a cwt. 

Ans. ~ cwl. 
(5) Reduce 7 oz. 4 dzvts. to the fraction of a lb. troy. 

Ans. ! lb. 
(6) Reduce 2 qrs. 3!- nails, to the fraction of an English dl. 

Ans. -& ell. 
(7) Reduce 14s. 6!d. 1

2r to the fraction of a pound. 
Ans. £lr. 

(8) Reduce 4d. 1 a qrs. to the fraction of a crown. 
AlIs. -a'V1S cr. 

(9) What fraction of an acre are 3 roods, 32 perches? 
AilS. !&a. 

(10) What part of a shilling are f of 2d. Ans. -As. 

Case 9. To find tlte leasl common multiple of two or mor. 
numbers. 

RULE. Arrangf' the ~jvcn numbers ill a line (omitting any 
Ollt! that is a factor of olle of the others), aud dividt' all)' tllO OJ' 
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more of them hy a, ('0 III ilion divisor, placing the quotiellts auu 
undivided numbers below; proceed \\ilh these in the same 
mallner, and repeat tile process till there remain not any tllO 
llumbt'l's commeltsura&le: the continued product of the di­
"isurs. qllotients, alld ulldivided numbers, ,,'ill be the least 
COUIllIUll multiple. 

( I) ({eei uired tho least common multiple of 2, 3, 4, (), 6, 
7, t), ;), and lO.ol(· 

(2) Fiud the least number divisible by 3, 4, 6, 6, 7, and 8 . 
.Jlns. 840. 

(:3) What is the least common multiple of 2,3,4,6,6,7, 
8, ~, to, 11, and 12? .flits. 27720. 

Case 10. ,To reduce fractions to a common denominator. 

RULE 1. Multiply each numerator into all the denomina­
tors, except its own, for a numerator; and all tbe dellomi­
uatol's luI' a cOUlmon denominator. 01', 

RULE 2. Find the least common multiple of the denomina· 
~{)fS, which will be the least common denomillat01·. DiviJe 
this by each denominator, and multiply the several quotients 
lly the respective numerators {or the required numerators. 

(I) Reduce 1 and ~ to a common denominator.t 
(:.!) Reduce i, :t, and i, to a common denominator • 

.flns. H, H, and a~; or, ~" ~, and ~. 
(3) Reduce i, :,le(), and ~, to a common denominator . 

.flns. H~, ~ ~g, ~ H, and H~. 
(4) Reduce ~, hand ..}, to a common denominator . 

.fl 4235 d 10 31. n,~. '70' '7"<5, an 7io' 

(5) Reduce 1
8
1, ~, and -= of 2, to a cummon denominator. 

15 /1ns 3 I S 6 GO, d 0 3 9 
.~ '11"5l>,11"1>6,an 11:'5'. 

(6) Reduce It, 2i, and t of It, to a common denomi-
nator. .flIlS. ie-, J(!rl, and H. 

• 2 and 4, being factors of 8, 3 a factor of 9, and [) a facto!" of I II, 
may be omitted. Thus, 

2)6,7,8,9,10 
3 ) 3, 7, 4, 9, fJ 

1,7,4,3, 5 

Then 2 X 3 X 7 X 4 X 3 X 5 = 42 X 60 = :.!5:l0, the least number .On'bible 
Lyall thc givcn nUlllbel·s. 

t ! ~ ~ :~ ~ numerators. Ans. * and U. 
-1 X 7 = ~ti the denominutur. 
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ADD [T [0 N. 

RULE. Reduce Ihe ::iven fractions to a common denomina­
tor, over which pitre the sum of the llumerators. 

(I) Ad,l t and t together. t x·t=H+H=H=h'r. AnI. 
(:.:) Add *,~, and ~. (6) Add 5t, 6t, and 4t. 
(3) Acid -1, 4§, and i·!(o (7) Add I~, 3t, and t of' 7. 
(4) f\cld 71- and ~ tOl;ether. (8) Add 197Jof?i,and40f7~. 
(5) Add t, and t or .t. (9) Add 1 of 9~, and t of 4~. 

Fractional quanti~es may be reduced to their propel' ,a. 
Iut's, and the sum found by Compound Addition. 

(10) Add ~ of a pound to i of a shilling. Ana. 8,. 4.il. 
(II) Add td. ~s. ancl ~t. Ans. lis. 
(12) Add % lb. troy, ~ 0::. anda oz. 

Ails. 7 oz. 19 dwis. 20.'11'. 
(13) Add ~ of a ton to .~ of Ii cwt. A ns. 12 eu:t. I qr. It IT; 
(I.J.) What is the SUIll of t of £ 17 .. 7 .. Gd. ! of £, It, and 

~ of a crown? A'Ils. £, 13 .. 0 .. :t}. 
(15) Add $ of 3 a. 1 r. 20 p. i of an acre, and 1: of 3 

roods, l~ perches. Ans. :l a. :2 '1'. 33t p. 

SUBTRACTION. 

Rt'LE. Reduce the given fr?octions to-a COrLmon dl:'nomi­
nalor, over IIbith place tbe dijfereJ/ce or ihe numerators. 

trhen the numerator of tbe fi'actiollal part in the sub/ra­
III>nd is greatECr than the other llnHWl'ator, !Jonow n fractiofl 
rqllol to 'unify, having the ('OIlJ1TIOIl dellominatol'; thell sub­
tlilrt, and carry one to the integer of the subtrahelld. 

(I) From t take 4· ;l-t= ~*-;~=.-'w' An.~. 
(2) From fI take %. I (ti) Fl'om 6-lt lak\' t or t. 
(3) Frolll 5} take 1"rJ of t. (I) hom 15t tllke 12/.,. 
(4) Prom·H take ~ of t. (") SubtrolCt a'~ from I;. 
(.5) hom l3 take ~. 01 ~. (9) ~uLtract H from t 01'9. 

Fractiollal (lliantitit'8 may be ICJUCCU to their pI'Op~l' "ii· 
ilws, as directed in Additioll . 

• ~"'hcn there !lrc -integl'Y'., among tbe ~i\'(>n Ilnmbell. tirst lind the 
"1m n{ c:~ 17'Ur['''t1R, to Vi h ,dj add tht' l/1t, 'I"".'. 

Tlill~iri f.·:~;.3,!+1r=i; th"n~+!=f5+1\=~-t; and4+H 
=·j~1 .~1I8. 
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(10) From l of a pound take ~ of a shilling' . .. Ills 78. lid. 

(11) From Ifs. take t of 7kd. Ails. Is. :lei. 

(12) What is the difference between i ef £ I ~64' and 13~ of 

£ I H ~ Aus. 2d. 3t q"s, 

(13) Su htract ~ cwt. from 4 ton. Ans. 10 cwt. 2 qr8. lOj lb 

(14) From t of 5lb. troy subtract i of 3f oz . 
.d.ns. 3 lb. 2 oz. 1 dwt. 2j gr. 

(15) Subtract 7gb furlongs from III mile. 
Ans. 4fur. 9 yds. 

MULTIP"LlCATION. 

RULE. Prepare the given numbers (li they require it) by 

the rules of Reduction: then multiply all the numerators 

together for the numerator of the vroduct, and all the de­

nominators for the denominator. 

(I) Multiply t by %. !X~=/(f- .d.ns. 
(2) Multiply l by t. (6) Multiply! of i by 4. 
(3) Multiply 48% by 13~. (7) Multiply 5t by:. 

(4) Multiply 4301 by 18~. (8) .Multiply 24 by j. 

(5) Multiply H by t of~. (9) Multiply J of 9 by t. 
(10) Multiply £3 .. 15 .. 9H by 1

9
t of 5. Ans. £ 15 .. 9 .. 11! ll' 

(ll) Multiply 3U miles by 4 of 4U . 
.!.Ins. 8 m. 2 fur. 1881 yds. 

(12) Required the product, in square feet, of 14 f~. 7 in. by 

.::. - 9' .!.I 1-)""09 j·t 
oJl. m liS. _'+&8Q •• 

DIVISION. 

RuLE.. Prepare the given numbers (if they require it) by 

the rules of Reduction: then invert the divisor, and proceed 

,'IS in Multiplication.* 

(I) Divide ?J.9?j by ;·t ( ... ) Di'd 441 b It f llU.. 
<.2) D~v~de H by ~. I t Vl e ern y u 0 7: 
(3) D!v!de ~72 a\by 13~; (8j Divide 9~ by i of 7. 

( 4 ) D!v!de 1935h by 18..,. (9) Divide·1 by j of i of t. 
(5) D!v!de 16 by 24., (10) Divide i of 16 by l of \. 
(6) DlVlde tw by 4j . 

• it- A Dumber iltverted becomes the recipoeul of that number' which 

IS the quotient arising from dividing unity by the given ;umber: 

thus 1 -iu 7 ='r, the recipoeal of 7; 1 -;- i= ~, the reeipT'lCal of f-
3 1 

t n+l=1. X!=l. An!. 
~~ 3 
4 1 
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(II) Divide £IIH3 by &"5" of It. Ans. £3 .. 17 .. 1Oti. 
(12) Divide Is. 4!d.g by t of 1[;8. .!Ins. 6d. 3~~ qrs. 
(18) Divide 3 qrs. 24a lb. by 1'"5 of It, in the Iraction of 

a cwt.; and value the quotient. Ails. 1 CUlt. 1 qr. In! lb. 
(14) What must £7 .. 14..6 be multiplied by, to produce 

£21..17 .. 9? .4nl. 2:. 
THE RULE OF THREE. 

RULE. Prepare the terms, previous to stating, so that no 
subsequent Reduction \,ill be necessary: then, having stated 
the question, as previously directed, invert the dividing term. 
and the continued product of the three will be the answer. 

(1) If t of a yard cost £ i, what ,,·iIl 1971 of a yard cost?* 
(2) I f'& yd. c~t £ t, what will H- yd. cost? Ans. 14s. 8d. 
(3) I-n of a yard of lawn C08t 7s. 3d. what will lOt yard" 

cost? AnB. £4 .. I 9 .. lOH·. 
(4) If ~ lb. cost ta. how much will %s. buy? Ans. I..}'r lb. 
(5) If 48 men can build a wall in 24t days, how many 

men can do the same iff 192 days? Ans. 6 1\ men. 
(6) If t of a yard of Holland cost £!, what will 12~ eHs 

cost at the same rate? .!Ins. £7 .. 0 .. 81~. 
(7) If 3t yards of clot;J, that is H yard wide, be sufficient 

to make a cloak, how wuch that IS 1- of a yard wide, \lill 
make another of the same size? .!J.ns. 4i yards. 

(8) If 12f yards of cloth cost 15s. 9d. what uill 48i yards 
eost at the same rate? Ans. £3 .. 0 .. 9!- ;;.4.;. 

(9) If 25,}s. will ray for the carriage of 1 ewt. 145! milesy 

how far may 6i cw . be canied for the same money? 
.lJ.ns. 22,". miles. 

(10) If to of a cwt: cost £14 .. 4, "hat is the value of 7~ 
cwt.!' .!I.ns. £ 118 .. 6 .. 8. 

(11) If i lb. of cochineal cost £l..a, what will 3Mo lb. 
corne to? .!J.na. £61..3 .. 4. 

(12) How much in length that is 71
8
• inches broad, "ill 

make a foot square? .!J.ns. 20 1h inches. 
(13) What is the value of 4 pieces of broad cloth, each 

27} yards, at Mis. per yard? .ans •• £85 .. 14 .. 3H . 

yd. £ 
* As t : t : 

. d 1 3 1 £ 
y. Z ~ '" 
lVcr :..:.x -x - = t = IlSs. Am. 

¥ lG 3 
2 2 I 
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(1") If a penny white loaf weigh 7 oz. when a hu&bel of 
.'heat costs 5s. 6d. what is the bushel worth \!lJt'lJ a )lcuuy 
white loaf weighs but 2t oz.? An.~. I5s. 4d. 3~ qn;. 

(16) What quantity of shalloon that is ~ ot a yard II ide nill 
line 7! yards of cloth that is I! yard wide PAt/IS. 15 f,'al'ds. 

(16) Bought 3+,. pieces of silk, each contHinillg 2cJi ('its,};It 

6$. Oid. pel' ell. How must I sell it per yard, to ~"ill £5 
by the bargain? An.s. 5s. 9ld. ~~~. 

THE DOUBLE RULE OF THREE. 

(1) If a carrier receive £ 2lO' for the carriage of 3 cwl. 
150 mill's, how much ought he to receive for the carriaL:c of 
7 cwt. 3t qrs. 50 miles? Ans. £1..]6,.9. 

(2) If £ 100 in ]2 months gain £5! interest, what pdlJeti-
pal will gain £3i in 9months? .!lns. £ 85 .. 14 .. 3H· 

(:3) If 9 students spend £ lOt in 18 days, how much llill 
2(} students spend in 30 days? .!lns. £a9 .. 18 . .4;¥. 

(-1) Two persons earned 4is. for one day's labour: holY 
n.lw;h would 5 persons earn in 10! days, at the same rate? 

.!lns. £6 .. 1..4~~. 
(5) If £50 in 5 months gain £2 1

37;':r, what time will £ 13{ 
"cquil'e to gain £ 1 r' .. ? .!lns. 9 months. 

(-6) If the carriage of 60 cwt. 20 miles, cost £ 1 cJ ,~, \\ ha 
'Ii ei::;ht can j havc carried 30 miles for £5\?,? .!lns. 10 cwt. 

DECIMAL FRACTIONS.' 

:100 Decimal Fractions, the unit is supposed to be divide<1 
i'nto tenths, hundredths, thousandth parts, &c.; consccluentJ)' 
the denominator is always 10, or 100, or 1000, &c. 

III our system of Not~tioll, the figures of a w/tale number 
fullow each other in a decimal (01' tell/old) proportion. fjl'IlCl', 

tbe numerator of a decil::IlJ Fraction is wriUt'n as a nllUie 
Dumber, only distinguished by a '\''f'(tralifl,ll point prt:Jixed to 
it. Thus·f> /01' 1"6, '2<') lur 120'u. '123 fOl' 1J,Mu, 

The denominator is, theretore, nol,'xpres:wd; bE'in~ 11 1\\'3', s 
understood to ne I. witll as /!U7!I!I cil'ln'rs o.//i:ud us tLelc 01'1'''' 

places in the 1Ii.l1nera,'!'T. 

The different vahlt:~ uf fi:;ul'l's ~',iiJ be evident in lbe 1111-

DeJied Table 
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From this it plainly appears, that the figures of the decimal 
I"action decrease successively from left to right in a tenfold 
proportion, precisely as those of the whole number.* 

Ciphers on the r(qht of other decimals do not alter their 
value; for'2 = ,g(j, '20= r'oo~, '200 == l',:?oOu, are all equal. But 
one cipher on lite left diminishes the value ten lime.~, two 
ciphers one hundred limes, &c.; for '02 = r3n-, '002 == To'OU, &c. 

A vulgar fraction having a denominator COI1Jpounded of 
2 or 5, or of both, when converted into its equicalent decimal 
fraction, will be finite; that is, will terminate at some certain 
number of places. All others are infinite; and, because they 
have one 01' more figures continually repeated without end, 
they are called Circulating Decimals. The repeating figures 
are called repetends. 

One repeating figure is called R. single repelend; as '222, 
&c.; generally written thus, '2'; or thus, '2, But when 
more than one repeat, the decimal is a compound repetend; 
as '3636, &c. or '142857142867, &c, These may be written 
"36', and "142857'; or '36, and '142851, 

Pure repetends consist of the repeatin~ figures alone; but 
mixed "epetends have otilf'r fi~ures before the circulating 
decimal bedns; as, '045', '96'354'. 

Finite d~cirnals may be considered as infinite, by making 
ciphers to recur, which do Dot alter the value, 

Circulating decimals having the same number of repeating 
jigttres are called similar repetends, and those which have an 
unequal number are dissimilar. SimUar and conterminoZts 
repetends begin and terminate I1t the same places. 

• The first, second, third, fouttb, &c. places of decimals are called 
primes, leconds, tMrdl,jourths, &c. respective1y; and decimals are read 
thus: 57·57 fifty-seven, and jiv(', 81:1:ell, of a decimal; tbat iS j fifty. 
seven, and fifty-seven hundredths. 206'043 twu hundred and s('" 
.. nd raoltglit, jour, thn:e; that is, 20(i, and forty,three IhoUSlludt!Js. 

E 
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ADDITION. 

Itvu;:. Place the numbers so that the decimal points may 
s: and iu a perpendicular line: then will units he under units,&c 
according to their respective values. Then add as in integers. 

(I) Add 725 + 32-071 + 2·157·t + 371·4 + 2'76. 
("2) Add :jOU7 + 2'(}071 + 51)'432 + 7'1. 
(:n Ad·! :;5 -;- 47 ~5 + 927'U1 + 2'U073 + 1'6. 
(I) i\dll :,"2·i.J + <J7·:21 +724+31·462+·30i5. 
(:» Add :3:.2·j;')+2751.:!+ 1'005+ 725+7'32. 
l") A·id :1'j,;j+ 02 +;J'2675+'5741 +2720. 

SUBTRACTION. 

HULE. Place lhe subtrahend under the minuend, \vith the 
~:'i'i!JI.d ~)uilils as in AdditioIl; and subtract as in integers. 
(!) FrOIH ·n;:iltake '2371. (5) From 671 take 54'72. 
(:1) li ru1lJ 2·:,3'; take 1'76. (6) From 625 take 76'91. 
(.;) Frolll ti I take 215·7. (7) Fl'Om 23'415 take '3742. 
( 1) h OIU :270-;2 take 75'4075. (8) From '107 take '0007. 

l\lULTIPLICATION. 

RLU:. Place the factors, and multiply them, as in whole 
1J1lIllbl'r~; and ill the product point off as many decimal 
i.! .. t:t·s as there are in both factors together. When there are 
I:ot so many ligures in the product, supply the defect lIith 
ci "hers (lU the Jell. 
(I) Multiply 2'0'71 by 2'27. (7) 27'35 X 7'70011. 
(:!) ;\lultiply 27'15 by 24'3.* (8) f>7'21 X '0075. 
(3) .iH u!tiply ':2365 by '2435. (9) '007 X ·007. 
(..J) :Hultiply 723.!7by 23'15. (10) 20·15X·2705. 
(0) Mllltiply17105by·3257. (II) -!:)07X·0025. 
(6) MUltiply 17105by '0327. (12) ·3409803X·00)6218. 

W' hen the multiplier is 10, 100, 1000, &c. it is only removing 
the separating point 111 the mulLiplicanu so many places towards 
the n;;bt as there nre ciphers in the multiplier: thus '578 X 10 
= ,'j'7ti, '578 X 100 = 57'S, '578 X 1U00 = 578, and '578 X 10000 
=5780. 

CONTRACTED MULTIPLICATION. 

RrLE. 'Write the multiplier under the multiplicand in an inve,'ted 
order, the units' figure under that place Vi hich is intended to be re­
tained ill the product. 

* The 2d example may be mUltiplied ill two products, first by 3, 
and that J,roduct by 8 for :.).1. The 3d, 6th, 7th, and 12th, may hlf 
tontracted in a similar way. 
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In multiplying, begin with that figure of the multiplicand which 

stands over the mUltiplying figure, reje(;ling all 011 the right of that; 
and set down the first figures of all the pruducts in a perpendicular 
row. 

Increase the first figure of each product by cnrrying to it what 
would arise from mUltiplying the two lIe:r:t rejected figures 011 the 
right, at the rate of olle from 5 to l4 inclusive, two from 15 to 24, 
three from 25 to 3,1 inclusive, &c. 

NOTE. If perfect accuracy as far as the iast decimal figure be de· 
sired, it will be eligible to find one figure wore in the product than is 
actually wanted. 

(13) Multiply 384'672158 by 3-683, and let there be only 
four places of decimals in the product. * 

(14) Multiply 3-141592 by 52'7438, retaining only 4 places 
of decimals in the product. Ans. 165'6995. 

(15) Multiply 238-645 by 8217-:), retaining only the inte-
gers in the product. .!Ins. 1961065. 

(16) Multiply 375-13758 by 16'7324, and reserve only 
oue place of decimals; and again, reserving three places. 

Ans. 6276'9, and 6276-951. 
(17) Multiply 395'3756 by '75642, retaining only 4 place~ 

of decimals. Ans. 2990700. 

DIVISION. 
DIVIDE as in integers; and the first figure of the quotient 
will be of the same value as that figure of the dividend which 
stands ove1' tlte units in the .first product of the divisor: so 
that the point must be placed accordingly; ciphers being 
prefixed, wlten necessary. 

NOTE I. After proceeding through the dividend, to ascertain if the 
quotient is correctly pointed, observe that the decimal places in tbe 
divisor and quotient together, must equal in number those of tllcl 
dividend. 

2. When there are.feroeT decimal places in the dividend than in the 
diVisor, equalise them by affixing ciphe1's; and the quotie!lt, to that 
extent, will be an-how numUtlr_ 

* Contracted method 
384'67"2158 

386-3 
115<10165 
2308033 

3U7738 
11540 

1416-7476 

Common method. 
384-672158 

3-683 
II54U'16474 

3077377264 
2308032948 

IlM016474 
1416-7476579I4 
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3. Ciphers may be subjoined to the decimal part of the dividend, 
or bruught down a~ if they were slIbjuined j in order to I:OntiDlle tbu 
tlperatiun to I1I1Y degree uf ex.actness desired. 

(I) Divide 217·jfj by 65. (7) 7382·fj4 -:- 6'4262. 
(2) Divide 709 by 2'574. {S) '0861648 -:- 423. 
(3) Divide 125 by '104'). (9) 267'15975 -+- J3·2f). 
(4) Divide 48 by·144. (to) 72'1564 -+- '1347. 
(.,)) Divide 5'714 by 8275. (11) 85643'825 -:-6·32l. 
(6) Divide 715 by '3075. (12) 1 -+-3'1416. 

To dhide by 10, 100, 1000, &c. remove thc separating point in the 
dil'idcnd so many places towards the left, as there are cipbeTS in tbe 
dh'isM, and the thing is accumplished. 

Thus ;,)78,1 -+- 10 = 578'4,6784 -+- 100 = 57'84,5784 -:- 1000 = 
;~'7t;1, 5784. -+- 10000 = ·57l:i4. 

(13) 3719 -+- 10. 
(14) 3'74 -+- 100. ) 

(15) 130'7 -+- 1000. 
(W) 34'012 -+- IOUOO. 

CONTRACTED DIVISION. 

AS(,EnTAI~ the .alue of the tirst qnotient figure: from which it will 
he known what number of figures in the quutient will serve the pur­
pose required. Use that number of the figures in the didsor, (rejecting 
the others on the right) and a s~tficient number of the dividelld, to timl 
the first figure of the quutient; make each remainder a new clh'idual, 
and for each succeeding figure reject another frow the divisor: but 
observe to carry to each product from the rejected figures as in CUll­

traeted .M ulti plication. 
NOTE. When there are ferrer figures in the divisor than the number 

wanted in the quotient, proceed uy the common rule till those in the 
divisor are just as many as remain to be fOllnd in the quotient, and 
then use the contraction. 

(17) Divide 70'23 by 7'9863, to three places of decirnals.* 
(IS) Divide 721'17562 by 2'257432, to tilt! extent orolily 

three places of decimals in th~ <juotient. 
(19) Divide 25'1367 by 217'35, to the fourth decimal. 

•••. * CCJ1ltracted Metllud. 
7'9863)70'~30(8'793 

6.'3890 

5.590 
7:'jU 

7l!J 
-31 
24 

7 

Common ,Method. 

7'9863 )70'2300( ~'793 
6389U4 
633!Jliu 
o69U·H 
74!11!J0 
718767 
304;l30 
~!J589 
tiI464~ 
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(20) Divide 61'47542 by '123415, to 'the second decimal. 
(21) Divide 27'104 by '3712, the integral quotient only. 

CIRCULATING DECllUALS. 

To reduce a circulate 10 a vulga,' j1'action. 

RULE I. For a pure repetend, make the circulating figures 
the f/,'/J,1IIerahrr, to as m.alIY uines lor tile dellolllilla tor. 

2. For a mixed repetend, suhtract the ,fi"i/e purt frolll tlll~ 
whole, and make the dijfertmce the numerator; the tlellomillator 
to which will consist of as Ul4HY flilles as thf're are 'l"ppe/end~', 
with as 'lUlUY cipkers su.bjoined as there are fillite figures. 

EXAMPLES. 

(I) Reduce'I', '3', '9', "01', and "142857, to their equiva­
lent vulgar fraetions. 

'1'=~; '3'= ~=!; '9'=!= 1; "01'=v1v; and ·'142857' 
= H~H= HtH = "J"?~u'h'= 3

4/,,'..,.=}. 

(2) Reduce 003'45' and 3'Sl26' to equivalent vulgar frac­
tions. 

• , 345-3 3 U S8 , 9 

0()3 45 = 9900 = v1ili1i' = (10lr = Y,'>lf· 

35126-35 
3.1':'126'- -3~Ul_.,8.,9·_3569 Ortllus·. 

i) - 9990 - v~~o - 1 1 10 - ,( I 0-

5126--6 
3'6'126" = 3 + 9900 = 3HH =3NI"". 

In ADDITION and SUBTRACTION of Ci"cu{afing Decimals, 
make them simi/4r and oonlermi,uJlts, ami carry to the figures 
on the right whatever would arise from the repetends beilig 
continued. 

NOTE. 1n «ll cases, when the repetend is 9, make it a cipher, an'\ 
add I to the nut figllre: for '999, &.c. = I. 

In l\IULT(PLICATION, carry to tbe product of the right 
hand ,figure what would arise from the product of the "epe­
tends continued; and, in finding tbe sum of tbe products, 
observe ",hilt is directed in ADDITLON. 

In DIVISION, it is only necessary to obsene that the or/,­
ration may be carried on with the "epealillg figures of the 
dividend, to any extent required. 

NOTE. When the MuUil'til!1' I'r the Divisor is :to circnlllte, the most 
eoDI'enieat method is, to cbange it into a CiJmlJlull ji'llctiun. 
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EXAMPLES. 

(3) What is the sum of 2fFl42857', 10'3'90', 12'035', and 
4'02'567'? 

25·'142857' 
10'3'9U' 
12'035' 
4'Oi';)67' 

Similar. Similar and contennilioul. 

25"142~57' 25'14'285714' 
10';3'909090' 1O'39'09090!J' 
12'0;f555555' 12'0:3'555555' 
4'02'.)07567' 4'02'567567' 

Sum 51'59'499746' 

(--1) 'What is the difference hetween 567·'367' and at)'0'972!l'? 
Alsu, between 57, and 49'8'53'? 

567"367' = 567'3'673673673673' 57' 
49'8'53' 55'0'9729' = 55'0'972997299729' 

difference 512'2'70067637394;J' diff. 7'1'46' 

(5) Multiply 65'316' by '753. I (6) Multiply ]3·'45' by 3"36'. 
65'316' 3·'36'= 3~~=31\= H-

'75:3 J3·'45' 
19o!:.lDO 37 

3265833' ~Jb' 
4f) 721666' 403'63' 

product 49'183<i50 

(7) Divide 1509'045' by 33. 
3 ) 150'9'045' 
11 )503'Ulo' 

4'5'7:l8ti:37' quotient. 

11)4!J7"81' 

product 4o':l561l::8, &c. 

I (8) Divide 178054' by 3'6'. 
3'6'= 3% = :3f = V. 

17'80fH-' X it = 53'4163' = 
4,856'03' quutient. J 1 

(9) Whataretheequivalents to '004'3f)4'and 6;J'00063'648'? 
.l1l1s. eH1), and 65H

4(5',j'(j1). 
( 10) \V hat is tIle sum of 57'575 + 3'5!f16;3' + ~ 10'16' + 

-06'3759'? .tIllS. 271'397'057674235892'. 
(II) Required the difi't'rence between 36'30'45207' and 

47'280'43'. "qns. J 0'975 '9135982268'. 
(12) Multiply 4·'428571' by 347; alld 170'54' by 6"148' . 

.i1ns. 1536"714285'; and J04'S5'3b7205'. 
(13) Divide 1536 '714285' by 3-17; and 10,1'85'387205' by 

6,'148'. .dus. 4"428571'; and 170"5-1'. 
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REDUCTION. 

To reduce a Vulgar Fraction to a Decimal. 

RULE. Add ciphers to the numerator, and divide by the de­
nominator: the quotient will be the decimal fl'action required. 

() Reduce !, i. ;i, and i. to decimals. 
Ans. '25, '6, '75, and '375. 

(2) Reduce 1, }, ~-, and ~, to decimals . 
.flns. '3', '2, "142867', and ')'. 

(3) Reduce ,iiI to a decimal. Ans. '1'923076'. 
(4) Heduce H of l~ to a decimal. Ans. '6'043956'. 

To reduce a given quantity to lfte Decimal of any denomina­
tion. 1·equired. 

RULE. Reduce those of the lowest denomination to deci­
mal parIs of the next superior, on the left of which place 
the given quantity of that denomination; reduce this to the 
next, and proceed as before, till it is of the denominatiull 
It 'Ill ired. 

0) Reduce 5s.* 9s. and 16s. to the decimals of a pound . 
.flns. £'25, £'45, and £'8. 

(6) Reduce 8s. 4d. to the decimal of a £. .flItS. £'416' 
(7) Reduce 16s. Tid. to the decimal of a £.t 
(~) Reduce His. Did. to the decimal ofa £ . .flns. £·97291ti'. 
(9) Reduce 12 grains to the decimal of a lb. Troy. 

Ans. lb. '002083'. 
(10) Reduce 12H drams to the decimal of a l.b. avoirdupois. 

. Ans. lb: '047668+. 
(11) Reduce 2ql's. 14tlb. to the decimal of a cwl . 

(12) Reduce 2 furlongs, 161t 
• tJ.IlS. cwl. '62723 +. 

yards to the decimal 01 a 
Ans. ·341761 '36' mile. mile. 

(13) Reduce 6 a pints to the decimal of a galloll. 
. AJI.~. ',JIG' ,r;al. 

(14) Reduce 4t gallons or 'fine to tbe decimal of a lJo~s-
bead. .I.ns. '0'71--1 :2,',;j' . 

.. 20)5·00 •. 
£"26 AilS. 
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( I;j) Required the mixed decimal number equivalent to 
£:3..9 .. hUud. Ans. £3·4M71. 

(1 G) Express 7 weeks, 3 days, in the decimal of a year. 
Ans. yr. ·14246~+. 

To find tAe proper value of a Decimal Fraction of any Integer. 

RULE. ;:\Iultiply the gh'en decimal by the proper numberto 
reduce it to tile next inferior denomination, pointing off the 
l-:"iven number of decimals in the product; reduce these to 
tbe next, alld so on to the lowest; and the whole numbers 011 

tile left (ueing collected together) will be the value requir~d. 
A decimal of a £ may be tbus valued by inspection. Double the 

t"/Iths for shillings, and call the number in the second and third, far­
thil/g.I', abating' one above 12, and two above 37. But if the second is 5, 
or upwards, call the 5 olle shilling, and reckon only the excess above 
fire with the third. 

By re\'ersing these directions, any given sum in shillings, &.c. may 
be expressed in the decimal of a £.-Thus, balf the shillings are 
tenths, and an odd shilling, 5 hundredths; the rest (in farthings) add 
iuto the second aud third places, increasing one above 11 farthings, 
ann two abuve 36. 

(17) 
(18) 

(19) 

(20) 

(21) 
(22) 
(23) 

(24) 

(25) 

What is the value of '8322916 of a £ .• 
Reduce £'740<>Y6 to its proper value. 

Ans. 14s. 9d .. 2·97216 qrs. 
What is the value of '082084 of a lb. Troy? 

A ns. 19 dwLs. 16'80384 .grains. 
What is the value of '490937<> lb. avoirdupois? 

Ans. 7 oz. 13'6:3 drams. 
What is the val ue of £'1989;3? .JJ.ns. 3s. Ild .. 2·992qrs. 
What is the value of-626 of a cwt.? .fins. 2 qrs. 14lb. 
\\' hat is the val ue of '071428 of a hogshead of wine? 

Ans. 4 gal. 1'999856 gis. 
What is the val ue of '0626 of a barrel of beer? 

.fins. 2 gallons, 1 quart. 
What is the val ue of '14246:) of a year? 

• £. '8322916 
20 

I. 16'6458;32 
12 

d.n~ 
4 

qr$. 2'~~~!/;j6 I. d. 

.fins. 61'99972<> days . 

By inspection. 
£ 8. d. 
'8 _ I6 .. U 
'0:32 _ 

Ans. I6 .. i~ nry nearly_ 
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Decimal Tables ~f Coin. Weigld. and lIfeuSIlre. 

I 
I TABLE I. 3qrs. '0625 

I STERLING MONEY. 2 '041666 
1 '020S:J3 £ 1 the Integer. I-_~..!.-_""""':'-=--i 

So dec. s. lee. 
19 '95 9 '45 
18'9 8'4 
17 'S5 7 '35 
16'8 6'3 

TUlLE Ill. 

TROY WEIGHT. 

lib. the Integer. 
Ounces the same as 

Pence in Table II. 

Grains. Decimals--: 
12 
II 
10 
9 
8 

6 
{) 

4 
3 

1

'025 
'022916 
'0:2U833 
'0187[) 
'0 I 6666 
'UI4,5S:3 
·tl125 
1)10416 
'(IOS333 
'OU625 15 '7fi :) '25 

14 '7 I 4 '2 
13 .6;) 3 '15 DIDts. Decimals. 

·0,J,116t' I 
I ,()O:?l)~;j 

-----~---I 
12'6 2'1 10 '0.11666 1 

9 '0375 
8 '033333 
7 '029166 

TAUL!': IV. I 
AvolR. WEIGH I'. 

II .5£) 1 '05 
10 ,5 

611. '025 
a '020333 
4 '016666 
3 '012·5 
2 '008333 
1 '004166 

6 '025 
5 '020833 
4 '016666 
3 ·()I2·j 

2 '00S33!l 
1 '004166 

I cwt. the Ink!;!"I'. i 
I-~----------' 

(lrs. : V,!CIIIl!1tS. 

:3 I' ·75 
:2 '5 
I : -2,) ---_. -------

I 

3qrs. '00312:) 129r. '002083 l.flbs,! '1:2;) 

I 
2 'Oll20833 ] I 'OU 191 U l:l i' l IU071 
1 '0010416 10 '0017;36 It I '1071-1:3 

9 '001562 Ii ; '0<),,214 
I TABLE U. 8 'OOI3S9 10 'O"'Y2~t;! 

j RNG. COIN'. Is. 7 '001215 !J i 'O~t):J;j7 i 

Long Meas. I Foot 6 '001042 H I '07142~ 
5 'OU0868 7 '06:25 

the Integer. 4 '000694 6 I 'U5:3571 
-Pence or 3 'OU052I {) I '044643 

Inches. Decimals. 2 '000347 4 I '03571-t 
6';) I '000173 3 i '026786 

5 '416666 10.%. the Inte'oO'er. 2 I 'UI'i:'\57 
4 '333333 I I '00SV28 

I 

3 '25 Penny-wei~bts Ih!' i 
2 '166666 same as Shillings 80:.· '004464 
1 '083:33:3 ill the fir~t Tahl,. 7 I ·00:19011 · ______ ~~~~..:.:.:...~~_d'__~ _________ ._ 
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DecimaL Tables of' Coin, Weight, and Measure. 

6(1';;, . U0:3: 3-1:::> SOy. '31 74(jO 3pts. '005952 
;) 'O()2/!ji) 70 '"277777 2 '003968 
4, ·dv:n;~'.! 60 ·t;~80!)5 I '001984 
:3 'UUlti-i4 [)O 'IU8-d2 
:2 I ·O)! I i 'J ,!J . W~7:30 
1 'U(k\,)~;-J :50 'il !)l)~7 
i I 'OotH \ t} 20 '07936·:) 
± 'li,), I~ i ~ 10 'UJ\Joe:,2 
i I., ,( Ii H :,:W !) '0:30'i i-1 

, TAIJLE Yo 

I '\\'()I" '1'7.,/(,,,(, 
~ " h." 7 i.!. I.. . 

11 lb. the Inll'!,~t'l'. 
I UlIllt.:/'.'. Ii) ~,i:"~ll~~ 

H I' '<) 
7 "-iJ7j 
ti .;/,,) 
5 .J I;Lj 

3 'ISi5 

S ·u31i.,l.ti 

I 

'02Tiii 
'0:2;3'::-;U9 
'OWH-H 
·OI,se:·',"J 
'0118U4 
·ui.YiU.;{j 

I '00;.)'1(;0 

4fJls. '0018;:,';' 
a 'UUl'w8 

·oom.Jl):J 
·ouo" ~!(j 

TABLE VII. 

l'tiEAS(}RES. 

Liquid. Dry. 

1 Gal. 1 Qr. 

the Integer. 

Pis. 
4 
3 

Dec. 
'5 
'375 

Bush. , 
4 
3 

<) ..... 

1 
1. 
4 
I 
2' 

i 

';2.) 2 
-1:2.:) 1 
'09 175 3p. 
.O(;2:} 2 
'03:25 1 

I 
4 "F) 

"2 '):2;) 

1 '06:25 

Decima/I,. Qr. Pks. 
/ ___ .1...-___ 1 '0234375 3 

8£1"'1 '03125 
7 '1I27J-l3 
G '()1:3,~:37 

5 ·UHI·:>31 
4 .() l5ti:2;) 
3 '01 !718 
2 '00i812 
I ·00:3806 

: r----'-----
TABLE VI. 

LIQUIO ;}lEASURE. 

1 Tun the Integer. 
------,, 

I Hogshead the 

integer. 

'U15625 2 
'0U7~125 I 

'005859 
---, ----I -U03!106 

3pls, 
:2 

Gallons. Decima Is. 'OU 1 !J::i3 
30 j'4761\JU I----!----I 

20 '31/cH,O TAilLE VIII. .\ 
10 '1,):j7;)I) 

9 '1428;;7 
8 "I ;l()!:}t)4 

7 1 'llllll 
6 I 'LV5:238 
,j ·07~365 
4 ·0634~2 
3 ·047619 

LONG lWEASURE. 

1 Mile the I ntegel·. 
f-----------

Yards. Decimals. 
JOUU i '5u8162 
9~)O '5 i 1364 

I 
Galions.: Decimals. 

100 \ '396825 - 700 '39/127 
90 '357142 60n ·3-H.i909 

--~~~----~----------~---------~ 

2 ·0;31746 
1 ·0 1 587:l 

SUO '454545 
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50Jyd. 
400 
300 
200 
100 

Ull 
SO 
70 
60 
DO 
40 
30 
20 
10 
9 
8 
7 
6 
;) 

4 
:3 
::! 
I 

'2~4u!)1 
·:ni2i2 
'170454 
'113636 
'056818 
OJll:J6 
·0·15·t.j4 
.f) 3Uii;J 
'O:3!OD I 
'02-409 
'0:22/27 
·OI70·J,;:S 
'011:36-1 
·O:).jti,':)1 

'U:l,::'II-~ 

-0',)-1-5 lJ 
'003H7i 
'00:3 W) 

'OO~841 
'():2"2i3 
'OJ: iUl 
. () II (:36 
,o:)'!:jfd 

'2 Jt.l 'U;) i;; (~ri 
I '00:)[89-1 

-6 in. ()Urfj-g-i'Y 
3 '00 JO,174-
2 . (lilO;);) 15 
J ·O;);l.J 15;5 

TAGLE IX. 

TDI~. 

1 Year the Integer. 

Montbs the same as 
Pence ill Table Il. 

DECIMALS. 

t3Ud. ':ltVI'~ 
70 ·191781 
60 ·16-1383 
50 '136:)85 
40 '109589 
3(1 o;,U2! 92 
2:) ·().jn!.H 
hi ':)'27:3 17 

9 <)2-1o.j 7 
8 '0:2 I l:ll8 
7 ';lI \) 17'5 
6 ':)1 un.., 
;,; 'U I :jfj 'J:i 

"4 'UW",)!; 
3 ·t):J'-\2i9 
:2 i'() I.:, .J i~ 

1 ·{)027.j9 

107 

TAilLE X. , 
CLOTH MEASURE. I 
I Yard the Integer.' 

Qrs. the same ~s I 
Talllt, I \'. I 

-- '\"(3!r[;:-jjt'c~I:/a{S~ I 
J~ ,:,; I 

2 1:2,) 

_1._~G25 I 
T.'fiLE XI. 

l.E .. \;) '.Y£IGilr. i 
.\ Foth tilt' I :Jlt'~er,! 
HIII/(r:---D-;;(';;~I(~/---;: i 

I II ~, ! ~~:2,) 

I O"Y the I~~:~:~;:-r .. 
[2hrs I ',J 7 
1 l '.J,j'~:l33 6 30i692 I 

..J, I .. IJj 1"2 .... 
I {) ·41 (;',(:j"; 
!J ·;j/.~, 

8 '3:}'j \:}3 :3 I' , .j: J.'~q (j 
I .) ·i::2.j:i4 

i·:).)! :,',2 . 

':!:)"ilT3 I -:~(f"s~U:~~ 

7 '291666 
6 .:2.:; 
6 
4 'IOOi)GJ .) j '(i;2·56H ~' 
? 
• .1 '1'2·) i· 'OU820 
2 '0::.333:3 14168. -'0 Jfi-l I 0"2 
I 'O·Htiti:; 1;3 I ·O,).)')·):?:)' 

'-3-U-I-Il.-'----,U--2\}~J~- 12 l'UiJ.54t>.Ei Ii 

20 .:) 1 :j1i88 I I 'U050366 
10 ,006914 I;) 'OlN57tn! 
9 '00621 9 'OU412U~i 
8 '00·5555 8 '003G();JO 
7 ·OO·18l:i 1 7 'u032051 
6 '004166 6 '0~)2i472 

Days. Decimals. 6 ,003472 :) '0022893 
300 '821918 4 ,002777 ,4 '0018315 
200 -547945 3 -0020S3 3 '0013736 
100 '273973 2 ,001388 2 '00091671 

1 __ ._90 ____ -2_46_5_7_5~ __ 1 __ ~·0_0_0_6_94~ ___ ] __ ~·0~0.0~4=5~78 
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THE RULE OF THREE. 

(I) If 26! yards cost £ 3 .. 16 .. 3, what will 32t yds. cost? * 
(2) If 7t yards of cloth cost £2 .. 12 .. 9, what "ill 140} 

yards of the same cost? Arts. £ 47 .. I 6 .. 3!. 
(3) If a chl:'st of sugar, weiglling 7 cwt. 2 ql's. 141b. coet 

£36 .. 12 .. 9, what will 2 cwt. I qt. 211h. of the same cost? 
Ans. £11..]4 .. 21. 

(4) What "ill 326! lb. of coffee be worth when It lb. i8 
sold for 3s. 6d.i' Ans • .t: 38 .. 1 .. 3. 

(6) What is the value of 190z. 3dwls. 6grs. of gold, at 
£2 .. 19 per oz.? Am. £:)6 .. 10 .. 6 .. 2'3 qrs. 

(6) What is the charge for 827* yards of paintin~, at lO!d. 
per yard? Ans . .t:~ij .. 4 .. 3 .. 1·6 ql's. 

(7) If I Il:'nt my friend £ 34 for 1 of a ~ ear, how Jl1uch 
oug-Ilt he to leuu me for {ir of a year? AlIs. £, 51. 

(8) If i o( a ~'!nd of c1uth, tllllt is 2t yards Lruad, make a 
garment, how llIuch of ~ of a yard "ide \Iill make a similar 
one? Ans. 2 yds. L '75 nail. 

(9) 1f 1 oz. of silver is worth 5s.6d. whal is the price ur a 
taukard that weighs I lb. 10 oz. 10 dwis. oJ .qrs.? 

AilS. £6 .. 3 .. 9 .. 2'2 qrs. 
(10) What is the value of 15 cwt. I qr. I 9 lb. of cottun, at 

lod. pel' Ib.f' Ans. £ IU7 .. 18 .. 9. 
(II) If I cwl. of currants cost £ 2 .. 9 .. 6, what "III 45 cwt. 

3 qrs. 141b. cost at the same rate? Ans. £ 113 .. 1O .. !:J~. 
(12) Bougbt 6 chests of sug-ar, each 6cwt. 3qrs. at £:2 .• 16 

per cwl. What do they come to? Ans. £ 113 .. t). 

(13) Bought a lallkard lor £ 10 .. 12, at the raL~ of ;)s.4d. 
per oz. What "ali tile weight? Ans. :HJo;:;. 15dwts. 

(14) Gav~ £ IK7 .. :J •. 3 (or 25 cwf. 3'lrs. 14lb. of coffee: at 
what rate did 1 buy it pel' lb.? AmJ. Is. Sid. . 

(15) Bought "2«;) lb. 4 bz. of snuff, for £ 10 .. 11 .. 3. W IJat is 
the value of3Ib.i' /jns. £1 .. 1..8. 

(16) If I ~ive ls.ld. for 3tlb. of tags, what will be the 
value of 1 cwl.i' AilS • .t: 1..14 .• 8. 

yds. £ ydl. £ 
• As ~ti5 : 3·~1:2') : : 3~·:.!5 : 4'63974 

:3:.!':2J 
26·5)1~:.! !);)~1:l5(4'(j3974 = £4. 12 .. 9!. A,I6. 
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EXCHANGE 
Is the act of bartering the money of one place (or that of 
another, by means of a 'fritten instrument called a Bill of 
Exchange. 

The operations in this Rule consist in finding the quantity of QIIII? 

IOrt of money that will be equal to a given sum of tile other, according 
to the existing Course ~f E~'cha1lge. 

Par of Exc/Lange signifies the equality in the intrinsic value 
of two sums of money of different countries; and shows hoI\" 
much of the one is worth a constaut sum (or piece of coin) 
of the other. 

Course of Exchange is the comparative value between the 
money of two different countries at any particular time; 
which often fluctuates above or below the Par . 

.I1gio is a difference of so much per cent in the value of 
the Ballk-money and the Current-money of some foreign coun­
tries, the fonner being of superior value. 
To clwn,qe Foreign .Money into Britislt Sterling 1lfoney, or Ster­
ling into Foreign; accordin,q to a given Course of Exchange. 

RULE. As the quantity of }1'oreign mentioned in the g-i\'en 
course of' exchange, is to the quantity of SteJ'ling; so is any 
other sum of the Foreign, to its corresponding value ill 
Sterling money. 

And by mutually changing the words Foreign and Ster­
ling, the Rule will serve fur changing Sterling into Foreign 
money. 

I. FRANCE. 

Accounts are kept at Paris, Lyons, and Rouen, in livres, 
sols, and deniers; and exchange is made by the CCU, ur crowil = 4s. 6d. at pal'. 

TABLE. 12 deniers make 1 sol. 
20 sols ........... I livre. 

:3 liVl'es ......... 1 CCll, or crown. 
(1) How many crowns must be paid at Paris, to 

in London £ ISO, exchange at 4s. 6d. per Clown P* 

s, d. cr. 
• As 4 .. 6: 1 : 

2 
!sixp. 

£ 
180 

40 
9)7:WO sixp. 

800 crowns. -

receive 
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(2) How much sterling must be paid in London, to receive 
jin Paris 758 crowns, exchange at 4s.8d. per crown? 

Ans. £ 176 .. 17 • .4. 
(3) A merchant in London remits £ 176 .. 17 .. 4. to his COf­

respondent at Paris: what is the value in French crowns, at 
4s.8d. per crown? .f1ns. 758 crowns. 

(4) Change 7'2{) crowns, 17 sols, 7 deniers, at 4s.6id. per 
crOIHl, illto sterling" money. Ans. £ I 64 .. 14 .. 0;f. n~. 

(5) Change £ 16/! .. 14 .. Ut sterling into French crowns, ex­
change at 48. 6!d. per crown . 

.ans. 725 crOlons, 17 sols, 7 i4(j\j .deniers. 

II. SPAIN. 

Accounts are kept at Madrid, Cadiz, and Seville, in dollars, 
rials, and maravedit's; and exchange is made by the piece of 
eight = 4s. 6d. at pelr. 

TABLE. 3/! mara vedies -make 1 rial. 
8 rials ............... I piastre, or piece of eight. 

10 rials ............... 1 dollar. 

(6) A mercl:allt at Cadiz remits to London 2547 pieces of 
eight, at 4s.8d. per piece: how much sterling' is the sum?" 

Ans. ;};. 594 .. 6. 
(7) How many pieces of eight, at 4s. 8d. each, \I ill ans\\"~r 

(l Gill of £ 5~"L6 slerljug? Ails. 2547. 
(8) If I pay here a bill of £2500. for \Ihat Spanish mont'y 

may I draw my bill at Madrid, exchange at 48. !)!d. per piece 
of eigllt i' .1us. lO-l.:1J pieces of eiyhl, 6 rials, b~~lIl£lr. 

Ill. ITALY. 

Accounts are kept at Genoa and Leghorn, ill livres, SIlls. 
Rnd deniers; aud excltlllle;e is made by the piece of eiSI1I, ur 
ll"llal' = 48. od. at par. 

'fAilLE. 12 deniers make 1 sol. 
2U sols ........... I livre. 

;) livres ......... 1 pil'L:C of eight at Genoa. 
(j Jivres ......... I piece of eight at l.eghol'll .. 

N.n. The exchange at Flol'C'llcE: is by ducatoons; at Venice 
by ducats. 

'fABLE. 6 solidi make I gross. 
24 gross ....... 1 ducat. 

(9) How muchesterling money llIay a person receive in 
London, if he pay in Genoa 976 dollars at 4s .. 5d. per dollar? 

Ans. £216 .. 10 .. 8. 
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(Hl) A factor has sold goods at Florencf', for 2·')0 duca­
toons, at 4s.6d. each: what is the value ill pounds sterling? 

.'iIlS. £56 .. 5. 
(U) If 275 ducats, at 4s.5d. each, Lnemiued from Vouice 

to London, what is the value in pounds Herling? -
dl/S. £60 .. 14 .. 7. 

(12) A traveller would exchange £60 .. H .. 7 sterlinO' for 
Venice ducats, at 4s.5d; each: how many must he receive~ 

.!Ins. 275. 
IY. PORTUGAL. 

Acconnts are kept at Oporto and Lisbon, in reas, and ex­
chauge is wade by the milrea = 6s. Std. at par. 

TABLE. 1000 reas make I rnilrea. 

(13) A gentleman being desirous to remit to his corre­
spondent in London, 2750 milreas, excban!,!"e at 5s.5d. pel' 
milrea; for how much sterliug: will he be credi,tor in Londou1" 

Arts, £882 .. 5 .. 10. 
(14) A lIlerchant at 0POltO remits to London 4366 mil­

reas, 183 reas, at 5s.5!d. excllan!.!"e per milrea. How much 
slt'r1ing must be paid ill London jor this rell1~ltil ncr'? 

/I us • .±:: 1193 .. 17 .. 6 .. 3'0375 qr8. 
(15) If r pay a bill iu Londoll of £ 11 93 .. 17 .. 6 .. 3·U375 qrs. 

lI'!tat. mllst r draw for 011 my conespondent i'n Lisbon, ex­
cl!<lllge at 5s. 5td. rer mill't:'il? ,'inS. 4:366 milreas, 183 ,·eas. 

V. HOLLAND, FLANDERS, AND GERMANY. 

At Antwerp, Amsterdam, Brussels, Rotterdam, and Ham­
burgh, sOUle accounts are kept in pounds, shillings, ancl 
pence, as in England; others in guilders, stivers, and pen­
II i IIgs: exchange with London, at from 33s. to 36s. or 38s. 
Flemish per pound sterling. 

TABLE. 8 pennings mak~ ............... 1 groat. 
2 groats, or 16 pennings ..... 1 sliver. 

20 stivers ......................... 1 guilder, or florin. 
A Iso, ] 2 groats, or six slivers, make 1 schelling. 

20 schellings, or 6 guilders... 1 pounel. 
(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, perlound sterling? . 

Ans. 12.15 .. 9 Flemtsh. 
(17) A merchant in Rotterdam remits £1263 .. 15 .. 9 Flem­

ish to be paid in London: how much sterling money must he 
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draw for, the exchange being at 33s.6d. Flemish per pound 
sterling? A"8. £ 764 .. 10. 

(18) If I pay in Londou £862 .. 12 .• 6 sterling, how mnny 
guilders must 1 draw for at Amsterdam, exchange at 34 
schellings, 4! groats Flemish per pound sterling? 

Am. 8792 guild. 13 '6tilJ. 1 gr. 6~ pennings. 
(19) What must 1 draw for in London, if 1 pay in Amster· 

dam 879"2 guild. 13 stiv. 14! pennings, exchange at 34 scbel· 
liugs, 4t groats per pouud sterling? .I1ns. £852 .• 12 .. 6. 

To convert Bank MOfli8Y into Currency; and the contrary. 
As 100 : 100 plus tke agio; : the Bank·money : the 

Currency. 
As 100 plus tlte agio: 100: ; the Currency: the Bank. 

money. 
(20) Change 794 guilders, 15 stivers, Current money, into 

Bauk florins, agio 4t per cent. 
Ans. 76 I guilders, 8 stivers, 11 iH pennin.qs. 

(21) Change 761 guilders, 9 stivers Bank, into Current 
money, agio 4i per cent. 

Ans. 794 guilders, 10 stivers, 4[3U pennings. 

VI. IRELAND. 

The par ~f Exchange, long established with Ireland, WilS 

£108 .. 6 .. 8 Irish = £100 English. That is, £1..1..8 Irish = £ 1 English; or 13d. Irish = Is. English. 
But tJle English and Irish currency are now assimilated. 
(22) A gentleman remitted to Ireland £676 .. 10 sterlin!!: 

what would he receive there, the exchange being' at £ 10 per 
eent? Ans. £633 .. 6 .. 6. 

(23) What would be paid in London for 1\ remittance of 
£63,'3 .. 6 .. 6 Irish, exchauge at £ 10 per cent? .I1ns. £676 .. 15. 

CONJOINED PROPORTION, OR COMPOUND 
ARBITRATlON OF EXCHANGE, 

Is the method of comparing the eoins, weights, or measures 
of one country with those of another, when the comparison 
is to be made through tke medium of those of other COUll­
tries. 

Case 1. When it is required to find hOlt} many of the first 
I'JOrt mentioned are equal to a 9iven quantity of tbe lut. 
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RULE. Place the term~ altcJ'lJately, antecedents and C01i­

!cq'uetlts, in two colulllns, left and ri!llti. The last term, be­
ing an antecedent, will stand on the left. 

Divide the product of the antecedents by the product of 
tJle consequents for the answer. 

PROOF. By as many single statements as the qnestioB 
requires. 

(1) If 20 lb. at London make 23 lb. at Antwerp, and 1 M lb. 
at Antwerp make 180 lb. at Leghorn, how many lb. at London 
are equal te 72 lb. at Leghorn?* 

(2) If 12 lb. at London make 10 lb. at Amsterdam, and 
100 lb. at Amsterdam 120 lb. at Toulouse, how many lb. at 
London are e4ual to 40 lb. at Toulouse? Ans. 40 lb. 

(3) If 140 braces at Venice be equal to 156 braces at Leg­
horn, and 7 braces at Leghorn equal to 4 ells English, how 
many braces at Venice are equal to 16 ells English? 

Ans. 25'1l~!f' 
(4) If 40 lb. at London make 36 lb. at Amsterdam, and 

90 lb. at Amsterdam make 116 lb. at Dantzic, how man" lb. 
at I.ondon are equal to 130 lb. at Dantzic? A1I5. 112~·". 

Case 2. When it is required to find lwUJ many of the last 
sort mentioned are equal to a given quantify of the first. 

RULE. Place the antecedent and conseql,ent terms as before. 
But the last term, being a consequent, will stand on the right. 
Divide the product of the consequents by that of the ante­
cedents. 

(5) If 12/b. at London make 10 lb. at Amsterdam, and 
100 lb. at Amsterdam 120 lb. at Toulouse, how many lb. at 
Toulouse are equal to 40 lb. at London? A1Is. 401h. 

(6) If 40 lb. at London make 36tb. at Amsterdam, and 
90 lb. at Amsterdam 116lb. at Dantzic, how many lb. at 
Dantzic are equal to 122 lb. at London? Ans. 141 H. 

• Antecedents. Consequents. 
20 lb. London _ 2311J. Antwerp. 

155 lb. Antwerp = 180 lb. Leghorn. 
72 lb. Leghorn = how many London? 

1 8 
;2¢ X 155 X ~1. 1240 

23 X .l$¢ = 2:f" = 53jJ lb • .11ft" 

f1 
1 
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INVOLUTION 

Is the metho(\ of finding the powers of numbers. 
Any number is tbe jirst power of itsell, and the root of all 

its po~,t'l's: and when the root is multiplied ,by. itself, tile 
product is the second po\\er; the second multiplied by the 

iil'sl produces till' third, &c. 
The second power is commonly called the square; and Ire 

tliil'd I'0\\t'j', the cube. 
~,; ulIIhers called indices, or exponents, are placed on the 

I'i~ltt a little above the line, to denote the respective powers. 
Thus, ;32 si~nitit's the square, or second power, of 3; the smal 
ti~UI'e 2 beiug' the index, or e:rpollent. 

To -irH'olve a number to any power. 
Hl'LE. Multiply the given number (or root) by itself con­

tillll,tily one time less than the index of the )Joller: that is, 
on.:l' for tbe second, t\lice for the third power, &c. 

Uh:;erve, tbat any two or more powers multiplied together, 
\\ ill produce a pOller IIhose index is the sum of their indices. 
Tllus, the seventh power is tbe product of the fourtA and tl16 
third; because tile sum of tbe indices, <1 + 3 = 7. 

ILLl'STRATIONS. 

The first power of 3 is 31, or 3. 
Tile second power of 5 is 52 = 5 X 5 = 2J. 
The third power of 4 is 43 = 4 X 4 X 4 = 64. 
The fourth power of '05 is '054 = '05 X 'O·j X '05 X '05 = 

'00000625. 
The fifth power of t is t 1

5 = tXt X txt X f = ,l:h. 
(I) Re(luired the squares 01'43, 2174, 4':3, and '2174. 

Ans. 1849, 4726276, 18'49, and '047:26276. 
0) Cube Ill, I'll, t, and 2%. 

Ans, 13676;31, )'367631, H, and 18N:r-
(3) Invol\'f~ 9 to the niuth power. rirts. 3874:!O..;.tI;,J, 
(-1) Find the third, fifth, and eighth pO\\ ers (witbout Ii 1Ie1-

ing' the fourth, sixtb, and sf'venth) of 1·7, 
Ans. 4'913, 14'19857, and 69'75767441. 

(5) What are the third and sixth powers of '05? 
./lns. '000125 and '000000015625. 

EVOLUTION 
Is the method o*tracting the 1'00fs of powers. It is, there­
fore, the reverse of Illt'o/ution: by referring to which it \\ ill 
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be obvious, that tbe Square Root of a number multiplied by 
itself, will produce that number; and tbat the Cube Root, 
multiplied twice by itself, \fill produce the number (or power) 
of which it is the root. 

NOTE. Tbe roots of complete powers are called rational; and those 
which cannot be completely extracted, are callt!d surds, or il'ratiollal 
roots: thus V 4 = 2, is ratianal; but V [) is a surd. The surd rooti 
may, however, be found to any eitent prf'posed. 

SQUARE ROOT. 

RULE 1. Place points over the units, hundreds, &c. so as to 
form periods of two figures each. 

2. From the first period on the left, subtract the g1'eatest 
square contained in it; put the root on the ri~ht, as a quotient; 
annex the succeeding period to tlle remainder, and call that 
number the Resolvend. 

3. Divide the resolvend, exclusive of the units, by double 
the root; annex the quotient to the root, and also to the 
right of the divisor to complete it: then multiply the divisor 
by that quotient figure, and subtract the product from the 
resolvend. 

4. The remainder, with the next period joined, will form 
a new resolvend; and double the root, a new divisor; with 
which pl'oceed as before. 

NOTE J. When the number of figures in the Integer is uneven, the 
Erst period will consist of but one figure. When there is an odd 
numher of decimals, a cipher must be uddt!d to complete the periods. 

=.!. \Vhell the figures of the whole number are exhausted, periods 
of ciphers may be used at pleasure, ttl continue the extraction ill 
decimals. J n all cases, the root will consist of as many figures as 
there are periods, whether integral or decimal. 

ROOTS. I. 2. 3. 4. 5. 6. 7. 8. 9. 
SQUARES. 1. 4. 9. 16. 2;}, 36. 49. 64. 81. 

( I) What is the sq uare root of 119025? * 
(2) What is the s(Juare root of 1069:W? .!Ins.327. 
(3) What is the square root of 220712(J4? .J1ns. 4698. 

* ) 19025 ( 345, the root. 
9 ~, 

64) 290 
256 

685)3425 
342.5 

345 
345 

1;25 
A3f:iO 
M3S 

Proof 119025 
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(4) What is the square root of 2268741 ? Ans. 1506'23+. 
(5) What is the square root of 75967~6? Ans.27£)6·228+. 
(6) What is the square root of 4'372694? A,~s. 2'091 +. 
(7) What is the square root of 2'271O~57? Ans. Hj0701 +. 
(8) What is the square root of '00032754? Ans. '01809+. 
(9) Whatisthesquarerootoi 1'270069? Ans.l·1269+. 

To .find tlte Roots of Fractional Numbers. 

RULE. When the terms of a Fraction are complete powers, 
e~tract their roots for the c07'respondi"!l terms of the root. 

When they are surds, find an equivalent fractioll, by mul­
tiplying bollt lenns by the denominator,' or by the least number 
that will make the denominator a square. Then divide the 
root of the numerator by the root of the denominator for the 
answer.-Or, reduce the fraction to a decimal, and extract 
its root. 

Mixed numbers may either be reduced to their equivalent 
fractions, or into a decimal form. 

(10) What is the square root of i~iP 
(II) What is the square root of 1

9N-t .. ? 
(12) What is the square 1'00t of 5HP 
(13) What is the square root of 27 1

9
ff ? 

( 14) What is the sq uare root of 9H ? 
(15) What is the sCiuare root of H~? 
(16) What is the s<.Juar·e root of HH 
(17) What is the square !'Oot of86H? 
(18) What is the square root of8~-? 

Ans. t. 
.fins. ~, 

.I1I1S. n. 
Ans. 6t. 
.I1ns. 3-.\-. 

.I1ns. '89802 +, 

.f:lns. '93309+. 
Ans. 9'27 +. 

.I1ns. 2·Y51~+. 

To find & mean proportional between any two given nllmbers, 

RULE. Extract the square root of their product. 
(19) What is the mean proportional between 3 and 12? 

v3X 12='\1'36=6, the mean p1'Op07·lional. Jl/1.~. 
(20) What is the mean proportional between 4276 and 

842? .!:lns. J897·4+. 

To jUtd the side of a square equal in area 10 any gilJen surface. 

RULE. Extract the square root of the given area 101' IIJI:) 
side of the square sought. 

(21) If the content of a given circle bp 160, \\hat is the 
side of the sql1arwql1al ? . ~ :IJ.IIS. 1 ~-ti4t111. 

(22) If tile area of a CIrcle IS 150, "hilt IS the sldt' of the 
square equal? .!II/s. 27 :3tl612. 
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The area ~f a circle giveft, to find tM diameter. 

RULE. As 3M : 452, or, as 1 : }'273239 : : the area : tlu~ 
square of the diameter:-or, multiply the square root oC the 
Ilrea by )0\2837, and the product will be the diameter. 

(23) What length of cord must be tied to a cow's tail, the 
other flnd fixed in the ground, to enable her to eat just all 
ncre of grass, and no more; supposing the cow and tail to 
measure 5! yards? Ans. 33'75 yards . 

. The area of a circle given, to find the circtlmfere,,~e. 

RUI.E. As 113 : ] 420, 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 cir­
cumferellce. 

(24) When the area is 12, "hat is the circumference? 
.flns. 12 279. 

(25) When the area is 16(), what is the circumference? 
Ans. 44'839. 

Two sides of a right-angled trian.qle being given, to find tlle 
third side. 

Case 1. TI&e base and perpendicI4lar 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 hypotenuse. 

Case 2. The hypotenuse and perpendicular beillg gi'l'len, to find 
the base. 

RULE. The square root of the difference of the squares of 
the hypotenuse and perpendicular, is the length of the base. 

Case 3. The base and hypoten.use being given, 10 find tile pl'T­
pendicular. 

RULE. The square root of the difference of the squares of 
the hypotflllul!le and base, is the height of the perpendicular. 

(26) The top of a castle from the gronnd is 45 yards high, 
R.J1d it is surrounded with a ditch 60 yards.broac\; what Jen~th 
must a lalhler be to reach from the outMle of the ditch- to 
the top (1lllie (,3I1tlt!? Aft,. ii) yard •. 
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Base, 60 yards. 

(27) The wall of a town is 26 feet high, and is surrolJnot'd 
hv a moat of 30 feet ill breadth: required the Jeng-th of it 

L{r1der that will' reach from the outsille of the moa~t to the 
top of the wall. .lJ.ns. 39'05 feel. 

N.B. These two questions may be varied for examples to the secund 
and third caSes. 

(28) In an army consisting of 331776 men, how many must 
be in rank and file to form a solid square? .J1.ns. 5i6. 

(29) A certain square pavement contains 48841 equtll 
square stones. How many are cOlltained in one of tbe sidt's? 

Ans.221. 
CUDE ROOT. 

RULE 1. Point every third .figure of the given number, 
heginning at the units' place; find tbe greatest cube in the 
tirst period, and subtract it therefrotn; put the root in tbe 
quotient, and bring down the figures in tbe next period to 
the remainder, for a Resolvend. 

2. Multiply the square of the root fonnd hy 300, for a 
Dit.-isor, and annex to the root tbe Dumber of times \lhich 
that is contained in the Resolvend. 

3. Add 30 times tbe preceding figure (or figures) multiplied 
by the last, and the square of the last, to the divisor; and mul. 
tiply the sum ·by the last, for a Sublmhend: subtract it from 
the Resolvend, and repeat the process as far as necessary. * 

* The subjoined Theorems (d~duced fro~ Problem 91, page 266, Em­
ers(jn's Algebra) are v, conveDlent approxImations for the Cube Root. 

~ r + ! 11' (4 ;,:-~ ) = ! r + 11' ( 3: -~li r2 ) = 
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'NOTE. As the uuits most always be pointed, there will be sometimes 
onlv one or two figures in the first period.-Tbe decimals Dlust always 
(,qtisist of so many figures as will constitute complete periods, as in tbe 
Square Root.-Also, wbat is observed in Note 2, Squal'e Root, will 
hdN good in this Rule. 

ROOTS. 1. 2. 3. 4. 6. 6. 7. 8. 9. 
CUBES. l. 8. 27. 64. 126. 216. 343. 612. 729. 

( I) What is the cube root of 99252847 ? * 
(2) What is the cube root of 389017? 
(3) What is the cube root of 5735339? 
(4) What is the cube root of 32461759? 
(5) What is the cube root of 84604519? 
(6) What is the cube root of 27054036008? 
(7) What is the cube root of 673373097125? 
(~) Wllat is the cube root of 12'977875? 
(!J) What is the cube root of '001906624 ? 

• 

.11118. 73. 
.I1ns. 179. 
.I1ns. 319. 
.I1ns. 439. 

.I1ll.~. 3002. 

.fIns. 8765. 
.I1ns. 2'35. 
.!ins. '124 . 

n, the required root, nearly. In which n denotes the given number; 
an.1 r, an assumed root found by trial. 

The sEcond formula, wbich is more convenient than the other, b~­
('aURe it contains no higher power than the s'luare of 1', Dlay be thus 
~xpnlssed. 

Dihde the given number by three times the assnmed root, and 
ffllm \the quotient subtract n (If the square of the assumed root: 
tiJe ~quare root of tbe remainder, added to half the assumed root, 
, ... ill give the root n·quired. See also tbe method of extracting ,\liY 

!leOT fly approximation. 

* 99252847 ( 463 the root. 
4'=64 

4~ X 300 = 4800) 35252 resolvend. 
120 4 X 30 X f. 
36=62 

4800 divisor. 
5556 

6 
33336 subtrahend . 

. 162 X 300 = 634800 fj'9I6847 resolvend. 

4140 = 46 X 30 X 3 
9=32 

634800 
638949 

:3 
J~ subtrahcna. 
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(10) What is the cube root of 36155'027:>6 ? Ans.33·06+. 
(II) What is the cube root of 33'230979937 ? .I1na.3·215+. 
(12) What is the cube root of 159"26'972504? Ana. 25'16+. 

To find the Roots of F,.actional numbers. 
RULE. When the te"ms of a fraction are complete power. 

extl"act their roots for the corresponding terms of the root. 
When they are ,urd., if both terms be multiplied by the 

square of the denominator, an equal fraction will be produced, 
the denominator of which will be a cube. Then divide the 
root of the numerator by the root of the denominator for the 
answer.-Or, the fraction may be reduced to a decimal, and 
its root extracted. 

Mixed numbers may be reduced as in the Square Root. 
(13) What is the cube root of ~.~~ ? Ans. }. 
(14) What is the cube root of l":l'r;"<J? Ans. -~. 
(15) What is the cube root or 12H? AlI~. 2!. 
(16) What is the cube root of3Ii4:;~? Alls.3h 
(17) What is the cube root of 405i\-8C;? Ans. 7%. 
(18) What is the cube root of ~? Ans. '829826:5+. 
(19) What is the cube root of pAils. '8220707+. 
(20) What is the cube root of7!? Ans. \'930978+. 
(21) What is the cube root of ~~? Ans.2·09:2845+. 
(22) What is the cube root of 8~?' Ans.2·05783;52+. 
(23) A wilter cistern in the form of a cube contains 60 cubic 

feet, 143 inches: \That is the length of the side? 
Ans. 47 inches. 

(24) There is an excavation made for a cellar equal in 
length, breadth, an:i depth; \,hich required 4913 cubic feet 
of earth to be dug out. What is the length of the side? 

Ans. 17 Jeet. 
(35) There is a building of cubic form, which contains 

380017 soiid feet: what is the superficial content of one ot' 
its sides? Ans. 6321:) sq. Jeet. 

Between two numbers given, to find two mean proportionafs. 

RULE. Divide the greater extreme by the less, and the cube 
toot of the quotient multiplied by the Jess extreme trives the 
len mean; multiply the said cube root by tlte less rr~an and 
the product will be the greater mean proportional. ' 

(26) What are the two lIIean proportionals betwE'E'n 6 and 
16:!? Ans. It'l and .54. 

(27) What are the tlTO mean proportiollals betwt't'll 4 and 
JO~? An". 1:2 and 36. 
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To find the side of a cub~, equal in solidity 10 any given 
solid, as a globe, c,lJlinder, l,rism, COile, ::re. 

RULE. The cube root of the solid cootent given, is the side 
of a cube of equal solidity. 

(28) If the solid content of a globe is 10648, what is the 
side of a cube of equal solidity? .!ins. 22. 

The side of a cube being given, to find the side of a C1tbe that 
shall be double; treble, ~c. in quantity to the cube given. 
RULE. Cube the side given, and multiply it by 2, 3, &c. 

the cube root of the product will be the side sought. 
(29) There is a cubical vessel, whose side is 12 inches, and 

it is required to find the side of another vessel, that will con­
tain three times as much. .I1na. 17'30699 inches. 

BIQUADRATE ROOT. 

RULE. Extract the square root of the given Dumber, and 
then the square root of tha,t square root; which will be the 
biqlladrate root required. 

(I) What is the biquadrate root of 531441? .!ins. 27. 
(2) What is the biquadrate root of 33362176? .!ins. 76. 
{3) What is the biquadrate root of 5719140625? .tIns. 27~. 

A GENERAL RULE FOR EXTRACTlNG THE ROOTS OF ALL POWERS. 

I. PREPARE the given number, by pointing it into periods of 
two .figures each for the square root, three for the cube root, &c. 

2. Find the first figul'e of the root, and subtract its pOlfer 
from the first period. 

3. Bring down the 61'st figure in the next period to the 
remainder, and call that the dividend. 

4. Involve the root to the next inferior power to the given 
one, and multiply it by the index of the given power, lor a 
divisor. 

5. Find a quotient figure by common division, and annex 
it to the root; then involve the whole root to the g'iven power 
for a subtrahend, ,,;hich subtract ii'om tile first two periods. 

6. To the remainder bring down the first figure of the next 
period for a new di'Vidend; find a nel\" divis~' and a !Jew sub­
t"ahelld as before; subtract froDl three pel'i(}d~, and proceed 
thus to the end. . 

F 
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OtltCrwise. Tv find .-J.l\T ROOT by approximnlion. 

RilLE. Let 9 dt'llute the gi\ell numbel' or power; n, th~ 
index of the pu\\er; a, an assumed po\\'er lIcarly t'quaJ to g; 
T, its root, and R, tlw required 1'00t. 

Then, as ( 71 + I) a + (n - I ) 9 : a r:JJ 9 : : r : R r:JJ "; 4 

2 
which difference or correctional number, being added or sub­
tra(~ted (as required) \\ill give R: and by repealing' the pw­
cess, any degree of accUI'Hcy may be obtained. 

(I) What is the square )'oot of 141376?t 
(2) What is the cube root of' 63157376? .!lns.376. 
(:J) What is the fourth root of 19987173:376? .!In,~. 376. 
(4) Required the fifth root of 2608'474615614240625. 

Ans. 4'78£>. 
(5) Required the sixth root of 3'1416. .!lns. 1'210201 + 

SINGLE POSITION 
Is the method of using one supposed number, and working 
\\ ith it as the true one, to find the real number required. t, 

RULE. As the result h'om the supposition, is to the tru~ 
result; so is the supposed number, to tbe true one required. 

PROOF. Add the several parts together, according \0 the 
conditions of the question. 

(I) A schoolmaster being asked how many scholars he had, 
said, " If 1 had as many, half as many, and one quarter ilii 

many more, I should have 88." How many had he? § 

• Tbis for the Cube Root will be, As 2a + 9 : a rr. 9 : : T : H. CIl 1. 

t 141376( 376 the root. 
9 

3X2 = 6).'H dividend. 
37' 1369 subtrahend. 
37X2 = 74)447 dividend. 

276' = 141:i76 subtrahend. 

:i Questions belonging to this Rule have the results propnrtinnal 
to their suppositions: the conditions requiring tbe number suught to 
be increased by the addition of itself, or of Borne knu" II IJIUJtII'!" I)f 

part thereof; or to be diminished by the subtractiull o! sucb pall. 

§ Suppose he had 40.-Then 40 + 40 + 20 + 10 = 110. 
88 X 410 a52 

And, .. 110 ': S8 : : 40: lllu =li - 32 All •. 
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(2) A person who bad a certain number oC antique cojns. 
laid, .. If the third, fourth. and sixth parts of the number were 
added together, they would make ;)~." How many had be? 

, Ans.72. 
(3) A chaise. a horse, and harness, cost £60; the horse 

being double the price of the harness, and the cpaise double 
the price of the horse and harness. What was given for each? 

Ans. Horse, £ 13 .. 6 .. 8; harness, £6 .. 13 .. 4; chaise, £40. 
(4) What sum of money \fill amollnt to £300, in te~ 

years, at £6 per cent per anUUID, simple interest? 
Ans. £ 187 .. 10. 

(5) A, B, and C, dividing a quantity of goods. whicR 
cost £ 120, mutually agreed that B should have a third part 
more than A, and C a fourth part more than B. What must 
each man pay? Ans. A. £30; B. £40; C, £50. 

(6) A gentleman bought a house, with a garden, aud a 
horse in the stable, for £500. He paid four times tbe price of 
the horse for the garden, and five times the price of the ga:rden 
for the horse. What were their respective prices? 

Ans. Horse, £20; garden, £80; house, £400. 

DOUBLE POSITION 

REQUIRES the use of two S1J,pposed numbers to find the true 
tWle requi,·ed. * 

RULE. Work with the two supposed numbers, and mark 
the errors in the results \fith + or -, according as they 
exceed or fall slzort of the true result: then place the errors 
against their respective positions, and multiply them cross­
wise. 

I f the errors be of like kinds, i. e. both greater, or both lesg 
than tbe given number, take their differenee for a divisor, and 
the difference of the products for a dividend. But if unlike, 
take their sum for a divisor, and the sum of their prouncts 
for a dividend: the quotient will be the answer.t 

• Que'lions belon~ to this Rule which require the addition or sub­
traction of a number, &c. which is nut any known part of the Dumber 
r"quirert. The results arE', therefore, not propul'llonal to their sup­
positiuns. 

+ Th{' f,.llowing- Rille will, in some cases, be found more eligible: I 

Multiply Ihe ditfi'rt'IICI' of the Sl1)lJlIIN<!d numbers by the less error; 
and dh lilt.: lho prod lie; by tl· .. 4ijfi!rt'lIcl! of the errors when they are of 
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(1) A, B, and e,' ,,"QuId divide £200 among them, so 
that B may have £'Q,more than A, and e £8 more than B. 
How much must each !hate~* ' i, .• 

(2) A man had ~\\:o silver cups of unequal, weight, having 
one cover to both of'i} ounces.'" ~ow' if the cover is put on 
the less cup, it will douhte'the weight of the greater; and 
put on the greater cl1p,~it"'vill be,.thrice as heavy as the 
less. What is the weight of'eac'h? 

iins.'3 ounces'Ute less, and 4 tl~e greater. 
(3) Three persons co,ive~slng about their ages; says K, 

." 1\1) ag-e is equal to that of H, and! of L's;" and L says, 
.. I am as old as both of you together." Required the age,lt 
of K and L; H's being 30. .I1ns. K, 60; and L, 80. 

( 4) D, E, and F, playing at cards, staked 324 crowns; but, 
di~p\ltill)( about the tricks. each man seized as many as lIe 
,f)uld: E got I;') more than D; and F got a fifth part of both 
tlJeir sums added together. How many did each person get? 

Ana. D, 127i; E, 142t; and F, M. 
(;)) A gentleman meeting with some ladies, said to them, 

.. Good morning to yOll, ten fair ruaids."-" Sir, you mistak-e," 

like kinds, or by their sum., when unlike: the quotient will be a cor­
. "'f'l'fio7lal number; which being added to th~ nearest supposilion when 
1.,:t',-I'lH't', or subLracted from it wben excessive, will give the number 
r~quir"d. 

£. £ 
• ht. Suppose A's share = 40 2nd. Suppose A's share = 70 

then B's = 46 tben B's = 76 
and C's = 54 and C's = 8·' 

Sum 140 Sum :laO 
''Therefore the error is 

- 60, or 60 too little. 
Here the error is + 30, or .JU luU 

much. 
sup. err. 
40 X 60 
70 30 

42lJO J:.KIU 
. di visor. 12UO 

60 + 30 == 910 ) 54UIO di ritlend. 
£. 6U A's share. 

Or, by the Rule in the Note. 

£ 
A 60 
R fi6 
() 74 

200: Proof • 

"0 - 40 X 30 30 X 30 . 
6u + 30 = -9'0 = 10 the correctIonal number. 

Then 70 - 10 = 60 = A's sbare, as before. 
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answered one of them, .. We are not ten: Lut if we were three 
times as many as we are, we should be as many above ten as 
"'e are DOIf under." How many were they? .f:J.n$. O. 

ARITHMETICAL PROGRESSION. 

AN Arithmetical, Progression is a series of numbers increasing 
or decreasing uniformly by a continued equal diffe7·ence. Thus, 

I, 2, 3, 4, 0, &c. } . . A' h . I S' . 
2, 5, 8, 11, 14, &c. are 'ftcreaszng nt metlca erles. 

9, 8, 7, 6, 0, &c. } de . A 'tl t' IS' Iti, 12, 8, 4. 0, &c. are creaszng n Ime Ica erles. 

Observe, that tbe terms of the first series are formed by adding 
successively tile common dilferellce I, and the sccond by the com mOil 
difference 3. The terms of the third and the fourth diminish COD­

tinuaily by the subtraction of 1 and" respectively. 
III an odd number of terms, 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, 
die double of 3 = I + !j = 2 + 4 = 6. 

In an even number of terms, the sum of the two means is 
f'ql1al to the sum of the extremes, or of any two equidistant 
terms. Thus, in 2, 4, 6, 8, J 0, 12; 6 + 8 = 2 + 12 = 4 + 
10= 14. 

To give TheQrems or Rules for the solution of the various 
&:ast's, the terms are represented by symbols, or letters. 

Thus, let a denote the less extreme, or least term; 
z the greater extreme, or greatest ie1'm; 
d the common d'ijJe1'ence; 
1t Ihe number of terms; and 
s the sum of all the terms. 

Any three being given, tl'J~ others may he found. 
NOTE. The t7lJe1lty cases in this Rule may be rcsolved by the follow­

ing 'l'II.eOI·ems. 

28 8 . 6= z-(n-l )d= --z= --td(n-l)= ~d+V(!d+z)~-2dol. 
n n 

28 8 -
r=a+(a-l)d= --a=-+id(n-l)=v(id-a)·+~d8-~d. 

" n 

_z-:-a_s-an 2 _nz-8 2 (z+a).(z-a) ti._-_--. __ --.-
u-! u-l n 11-1 n 26-a-z 
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fI=R: d Q +l=~= i d- a + V C!d-a)2+~d$= 
a+z d 

i d + z-v'Od_+-.:.)'-2d,- . 
d 

a+z z-a+d 
t=~n(a+z)=T' d =!n. :!a+dtn- 1)=jn.2:r-d(n-I). 

l\foreover, when the least term a = nOllting, the Theoreml 
become, z = d CIt-I), and 8 = f nz. 

Case I. The two extremes, and ilte number of terms being -
given, to find the sum. • 

RULE. Multiply the sum of the extremes by the number 
of terms, and half the product will be the ans\\er.* 

(I) How many strokes does the hammer of a clock strike 
in 12 hours?t 

(2) A man bought 17 yards of cloth, and gave for the first 
'Vard 2s. and for the last lOs. What was the price of the 17 
)'ards? A-ns. £5 .• 2. 
• (3) If JOO eggs be placed in a right line, exactly a yarel 
from each other, and the first a yard from a basket, how faJ' 
must a person travel to gather them all up singly, and relurn 
l\ith every egg to put it into the basket? 

Ans. l) miles, 1300 yards. 

Case 2. Tite same three ferms given, to find the common 
dijlerence. 

RULE. Divide the difference of the extremes by the llumber 
of terms less I; and the quotient \\ ill be the answer. 

(4) A man had eight sons, whose ages were in arithmetical 
progression; the youngest being 4 years olti, and the eldest 
:12. What was the common differellce of their ages?t 

(5) A man travelling frOUl London to a certain place, 
"ent 3 miles the first day, and increased every day by an 
equal excess, making the twelfth day's journey 58 miles. 

• The learner should find each of these cases among the preceding 
Iheoreffls. Thlls, the present Rule will be found designated by 
1=!n(a+z),iXc. 

t 12+ 1 X 6=13 X 6=78.04711. 

! ~+~-28+7=.lyearl. Alii. 
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What was tbe daily increase, and how far did he travel in 
12 days? 

.!lns. a miles daily increase, ihe whole dislanee 366 miles. 

Case 3. The two extremes and the common difference being 
given, to find tlte number of terms. 

RULE. Divide the diffel'ence of the extremes 8y the com­
mon difference, and tbe quotient increased by unily is the 
number sought. 

(6) A person travelling into the country, went 3 miles the 
first day, and increased every day a miles. till at last he weot 
~s miles in one day. How many days did he travel? Ans. 12. 

(7) A man being asked how many sons he had, said, that 
the youngest was 4 years old, and the eldest 32; and that 
his family had increased one in every 4 years. How many 
had be? Ans. 8. 

Case 4. The gre(tier extreme, the number of terms, and the 
common difference being given. to find the less extreme. 

RULE. lUultiply the common difference by the number of 
terms less 1; subtract the product from the greater extreme, 
and the difference will be the less extreme. 

(8) A man went from London to a certain town in the 
countl'y in 10 days; every day's journey exceeding the former 
by 4 miles, aud the last being 46 miles. What was the first? 

• .!lns. )0 miles. 
(Ij) !A man took out of his pocket, at 8 several times, so 

many different numbers of shillings, everyone exceeding the 
former by 6, tbe last being 46. What was the first? .!lns. 4. 

Case a. The common difference, the number of terms, and the 
sum being given, to find the less extrome. ' 

RULE. Divide the sum by the number of terms: from the 
quotient subtract half the product of the common difference 
into thE" number of terms less 1; and tbe remainder will be 
tbe less extreme. 

(J 0) A man is to receive £360, at ) 2 several payments, 
each payment to exceed the formt'lr by £4, and is willing to 
besto,," the first payment on allY one that can tell him ",hat 
it is. What will that person have for his pains? .I1ns. £8. 

Case 6. The less extreme, the'cflmmon difference. and the 
number of terms being given, to fiTld ihe greater extreme. 
UVLE. Multiply the number of 'terms less 1 by the com~ 
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mon difference j to this product add the Jess extreme, and 
the sum will be the greater extreme. . 

(11). What is the last number of an ari,thmetical progres­
sion, beginniJ.lg at 6, aud continuing by the increase of 8 to 
20 places? .I1ns. 158 . 

. ' GEOMETRICAL PROGRESSION. 

A Geometrical Prog1'ession is a series of numbers increasing 
or decreasing ulliformly by a common ratio; that is, by the 
continual multiplication or division of some particular num­
ber. Thus, 

1,2,4,8, 16,32, &c. is an increasing Geometrical Series, 
ill which the terms are formed by multiplying successively 
by the ratio 2. 

81, 27, 9, 3, I, i, &c. is a decreasing Geometrical Se1'i(1s, in 
which the terms lue lormed by dividing successively by the 
ratio 3. It is evident thut either of these may be continued 
without end. 

In an odd number of terms, the square of the mean is equal 
to tbe product of the extremes, or of any two terms equidist(lI!t 
from the mean. Thus, ill 3, 6, 12, 24, 48; 12 X] 2 = 3 X .~ 
=6+24=144. 

In an even number of terms, the produat of the two means 
is equal to the product of the e:rlremes, or of any two e.quidls~ 
lant terms. Thus, in 32, 16, 8, 4, 2, 1; 8 X 4 =::12 X J =] 6 
X 2=32. 

To give Theorems, or Rules expressed in symbols, for the 
solution of the various cases, as in Arithmetical Progression, 
let· a denote the less ext,'elne; 

z the greater extreme; 
r the ratio; 
n the 1lumber of terms j and 
s the sum of all the terms. 

Any three being given, the others may be found. 
NOTE. The twenty Theorems follOWing, solve all the possible easel 

in Geometrical Progression. 

0-1 z· 
Theor. I. r =-j 

a 
Log'. z-Iog. a + l-

or, L _no og.r 

• In this case, if the quotient of ; be divided continulJUy by r, till 

Bothing remains; the number of divisioll8 + 1 will give n. 
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rz-a 
II. -1 =8; 

r-

l'ROGRE8SION. 

z-a 
or, z+ -1=s. 

r-

129 

III. G)':'I=r; or, Log. z-log. a+n-l = Log. r. 

V. ~=r. 
$-Z 

VI. (~)n-l_":,, from which n may he found as in 
s-z - a ' Theorem I. 

or, Log.z-Iog.a +1- VII. arD
-

1==. 
Log. (s-a)-Iog. (s-z) _11. 

VIII. a(rn-I) s. IX. (".-l).~+a=8_~=Z. 
1'-1 ,. ,. 

X n _ {r-1).~+ 1. or Log. (r- l)s+a-Iog. a_ 
. r - " L _no a og. r 

XI --\n-I -:--:\n-I; whence z may be fonnd by 
. zxs-z. =axs-al 

Double Position. XII. ~ - rn=~; whence r may be 
a a 

found in the same manner. 

XIII. ~=a. 
,:(/,n_l) 

XIV. =s. 
r n - I ,.D_rll I 

XV. 1'::-(r-1)8= a. XVI. 1'n-
1 = Z : or .. 

1'z-tr-1)s' 

I,u!!. z-log. rz-(r-i)s+l_ 
L 

_1~. 

og. r 
. --n_l --8-1 ., ,.n-IS ::: 

XVII. axs-al =::xs-zl . X'I1J. --,"'=--. 
,"'-Z S-z 

From the two preceding, a and r are to be found by Dou-
ble Position. 

XIX (r-l}.~_ XX ,.n_ 1,n-1 X --. ---_a.. S_tll.. 
1'''_1 1,11-1 

In a Geometical series decreasing ltd i1ifillitlt11t, a becomes 
;: 0, and n is infinhc, or greater than any assignable numbeL 

F2 
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Hence the three (ollowing will exhibit all the various cases 
of such a series. 

rz z Z2 .~(r-I) $ 
1.8=--:=z+--=--.II.z=· III. r=-. 

r-1 r-1 z ,.' s-z 
z--

r 
NOTE. In these cases, when the ratio is a proper i"action, T must be 

taken = the Tel."iprut'a/. of the fraction. Thus, when the ratio iii ~J 

r=i· 
Case 1. The les.~ e:rtreme, the ratio, and the number of terms, 

being given, to find Ihe .qrect/er extreme (or any remote term) 
without producin.!f all the intermediate terms. 

RULE. l. When the last term is equal to the ratio. Write 
down a few of the It'adin~ terms of tile series, and over them 
the arithmetical series. J: 2, 3, 4, &c. as indices or exponents. 
Find which of tile indices added togetlter \I ill give the index 
of the term sougltt; and the continual product of the terms 
standing under tlJOse illdictcs, lIill be the terlll sought. 

2. W hell the least term is not equal to the ratio. Write 
dowll the leadiIH!.· telms as belore; and over them the iil­
dices, 0, I, 2, 3, 4; &c. Examille which of t!tese added toge­
ther will !.:ive anilldl'.t' olie less than the number of the term 
so·ugltt; llwltiply tbe terms under such indices into each 
other, dividing the product of every 1\10 by the first term, aud 
tbe last quotient Ilill be the term required.* 

Otherwise. By Theorem V [I. 

(I) A man ag-rees. for 12 peaches, to pay only the price of 
tbe lal>t; reckoning a larthing for the first, and a halfpenny 
lor the second, &e. doubling the price to the last. What must 
Ill' give 101' theID?t 

en A l;mllel' \\ ho went to a fair to buy some oxen, met 
with a dlmpr who had 23; for \Ihich he asked him £10 a 
piece.-AlLer a grt'ut deal of dodging: between the parties, it 
II as filially agreed that the farmer should pay the price 01 tlH~ 
last ox ouly, reckoning a farthing for the first, and doubling 
it to the last. How much would they cost him? 

.!lns. £ 4369 .. 1 .. 4. 

• If the least term is unity, there will (of course) be no division. 
t Here a = 1, ,. = 2, and II = 12; (I and r being ulleqllal • 
. Indices, 0, 1,2,3, 4. t Th 4 4+ 

Geolll. series, I, 2, 4, 8, 16. S en + 3= 11 =n-1. 
Hcnl:c Hi X 16 X t:l = 2048 ql's. =:. And 2048 ql". = £ 2 .2 .. 8. ~ III, 
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. (3) A sllm of money is to be divided among 8 persons, 
the first 10 hay!:' £20, the seroud £60, and so on in triple 
proportion. What \I ill the last have?* Ails. £43740. 

(4) A gentleman dying It'lt nille sons, to whom and to his 
executors he be<jueatllt'd his estate in the lIlanner following: 
to his ext'eutors £50, to his youn!!est son twice as much as 
to the executors, tu the next <louule that sum, and so on to 
the eldest. What was his fortune? Ans. £25600. 

Case 2. The less extreme, lite ,'alio, and Ihe flltmber of terms, 
being given, to find the sum of all tlte terms. 

RULE. Find the greater extrellie as before, and divide the 
difference between the extremes by the ratio less 1: to the quo­
tient add the greater e:r·treme, lor the sum required. This is 
.TheOl·em II. 0 .. , by Theorem VIII; without finding' z. 

(f» A young man conversant with numbers, agreed with a 
gentleman to serve him twelve months, provided he would 
f.,:ive him a fiuthill!{ for his first month's service, a penny for 
the second, and 4d. lor the third, &c. \Vhat did his wages 
amount to?t Ans. £5825 .. 8 .. 5!. 

(6) A man bought a horse, and by a'greemellt was to !.!·ive 
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. £ 96·jll 468 1693 .. 13 .. 4. 

(7} A puson II hose daughter was married 011 new-year's 
day, gave her husbaud Is. towards her portion; promis­
ing to double the sum on the first day of every month during 
the year. What was her portion? Ans. £204 .. 15. 

(8) A lacemau, well versed in numbers, agreed with a 
gentleman to sell him 22 yards of rich brocaded gold lace, 
for 2 pillS the first yard, 6 pins the second, &c. in triple pro­
portion. What was the price of the lace, valuing the pins 

• Indi~es 0, I, 2, 3. l Then 3+3+1=7=nl-. 
Geom. series 20, 60, 180, 540. ) 

Hence 540 X 540 X 60 = 540 X 27 X 3= 43740= z. 
2OX20 

Otherwise, ar"-I= 20 X37= 43740= Z. 
4 12-1 

tHere a=l, r=4, and z= 12. Therefore .= 4=1= 
16717215 
~-a-- 6592405 qrl. 
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at 100 for a farthing? Also, \\hat did the lacl'man gain, 
supposing the lace to have cost llim £ 7 per yard? 
Ans. The lace sold for £ 326886 .. 0 .. 9. Gain £ 3:26732 .. 0 .. 9. 

Case 3. The first IeI'm and the ralio being given, Lo jind 1M 
sum of an iI/finite decreasing sm·ies. 

RULE. Divide the square of the first term by the difference 
between tile Ii rst a uti ~econd. * 

(U) What is tbe slim uf the cit'culating decimal '9', or the 
series ,90-+ r·h + 1u"O(f. &c continued ad infinilltln? At/s. 1. 

(10) H.t>quirt'd the Sl1lll of the illfinite series i- +! + h 
&1.:.; also ot the s~·li ... s ~ + ~ +2\' &c. AilS. 1, and ~. 

(II) Suppose a body to he put in 1II0tion by a force which 
gives it a velociry oilen lIIiles the first miuutl:' (or any given 
space or time), 9 milt'S ill the second equal space, and so on 
in tile ratio of 190; llow many miles would 1t pass over, if 
cOlllillueci ill mOlion lor e,'er? Ans. 100 miles. 

SIMPLE INTEREST, BY DECII\1ALS. 

To give Theorems for the solution of the different cases in 
Simple interest, let II denote the principal, r the "atio, t the 
time (in years), i the interest, and a the amount. 

NOTE. The Ratio is the interest of £ 1 for one year, at the rats 
per cent pruposed, and may be found by Prupurtion: thus, at £5 per 
cent per nil II UIll, bay, 

As £ 100 : ;[ 5 : : £ 1 : £. '0.5, the mtio. 

Therefore the ratio at 
3 per cent is ............... 'O;~ 4i per cent is ...... '04f) 
31 ........................... '03f) f)...... . ...... ... ...... '05 
4 ............................ '04 0i- ..................... '055, &c. 

Case 1. When the principal, rate per cent, and time are gil'en, 
to filtd the i1Llere.~t. 

RULE. Multiply the principal, ratio, and time together, 
aud the product will be the interest required. . 

That is, prt = i. 
(1) What is the interest of £ 94.5 .. 10 for 3 years, at £:; 

per cent per annum?t 

• See the thirdformuTa, Theorem I. ror infinite series, page 130, 
t prt = £945'~ X 05 X 3= £ 141'625. = £ It 1 .. 16 .. 6. An,. 
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(2) What is the illterest of £547 .. 14, at £4 per cent per 
aUllum, for 6 years? .flns. £ 131..8 .. 11..2'08 qrs. 

(3) What is the interest of £ 796 .. 16, at £ 4! per cfmt per 
annum, for:) years? Ans • .£ 179 .. 6 .. 4f. 

(4) What is the interest of £397 .. 9 .. 6, for 2! years, at £ 3i 
per cent per annum? Ans. £34 .. 15 .. 6 .. 3'66 qrl. 

(9) What is the interest of £554 .. 17 .. 6, for 3 years. 8 
months, at 4i per cent per annum? Ans. £91..11..1·05d. 

(6) What is the interest of £236 .. 18 .. 8, for 3 years, 8 
mouths, at £5! per cent per annum? 

Ans. £47 .. 15 .. 7 .. 2'293 qrs. 
When tll-e interest is for any number of days only. 

RULE. Multiply the interest of £ 1 for a day, at the g-iven 
rate, by the principal and the numbel' of days; and the pro· 
duct will be the answer. 

The Interest of £ I/or one day, 
At £2 per cent=£'OU005479452* at£4='00010958901 

2! '00006849315 4~ ='OUOI2328767 
3 = '000(82) 91 78 5 = '00013698630 
3f = '0000tl58~041 5f ='00015068493, &e. 

(7) What is the interest of £240, for 120 days, at £4 per 
cent per annum?t . 

(8) What is the interest of £364 .. 18, for 154 days, at £;) 
per cent per allnum? AilS. £7 .. 13 .. 1 Ii. 

(9) What is the interest of £725 .. 15, for 74 days. at £4 
per cent per annum? Ans. £ 5 .. 17 •. 8f. 

(10) What is the interest of £ 100, from the hit 0/ J line, 
1826, to the 9th of March foUolling, at £5l-'er cent per 
Ilnuum? AilS. £a .. 16 .. Il~. 

Case 2. When p, r, and t are' given, to find a. 

RULE. prl+p=a. 
(ll) What Ifill £ 279 .. 12 amou n t to in 7 years, at £ 41 

per cellt per alJnum?t 
(12) What will £320 .. 17 amount to in 5 years, at :£3k 

per cent per anllum? Ans. £376 .. 19 .. 11..2'8 qrs. 

• The table Is formed thus: 
As 365 days: £'02.: : 1 day: '£'00005479452, &c. 
t '000109589114 X 240 X 12U =£3'156164:352= £3 .. 3 .. 1k. A,I.Y. 
t 27!) 6 X ·04.5 X 7 + 279·6= .£367·674== .£367 .. 13 .. &.3 O,l/fr,. 
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(13) What will £9:26 .. 12 amount to in 0i years, at £4 
per cent per annum? Ans. £ 1130 .• 9 .. 0 .. 1'92 qrs, 

(14) What will £273 .. 18 amount to in 4 years, 176 days, 
at £3 per cent per anllum? Ans. £310 .. 14 .• 1..3'3612 qrs, 

Case 3. When a, r, and t arc given, to find p. 

a 
RULE. --=p. 

rl+ I 
(15) What principal, being put to interest, will amollnt to 

£367 .. 13 .. 6 .. 3'04 qrs, in 7 years, at £4i per cent per annum P­
(16) What pJ'incipal lIill amount to £376 .. 19 .. 11 .. 2·S gra. 

in 6 years, at f3t pel' cent per annum? AilS, £320 .. 17. 
(17) What principal will alDolUlt to £ 1130 .. 9 .. 0 .. 1'92 qra. 

in 5~ years, at £4 per cent pel' allnum? Jlns. £926 .. )2. 
(IS) What principal will amount to £310 .. 14 .. 1..3'3612 qrs. 

ill 4 years, 176 days, at £3 per ceDt per annum? 
Jln,~. £273 .. 18. 

,0 Case 4, When a, p, and t are given, to find r. 

RULE. a-p = r. 
pt 

(19) At \\hat rate per cent per annum will £279 •. 12 
amount to £ 367 .. 13.,6 .. 304 qrs. in 7 years?t 

(20) At what rate per cent per allDum will £320 .. 17 
amount to £3i6 .. 19 .. 11 .. 2·S qrs. in 6 years? 

Ans. £3~ per cent. 
(21) At wbat rate per cent per annum \fill £926 .. 12 

amouut to £1130 .. 9 .. 0 .. 1 92 qrs. ill 6! years? 
Ana. £4 per cent. 

(22) At what rate per cent per annum will £273 .. 1S 
amount to £310 .. 14 .. 1..3'3612 qrs. in 4 years, 176 days? 

Jlns. £3 per cent. 

Case 5. When a, p, and r are given, to find t. 

RULE. a-p = t. 
p,. 

• 1>45 X 7 + I = 1'315; then 367'674 + 1'315 = £ 279'6 = 
£ 279 .. 12. Ana. 

367'674-279'6 88'071 
t ~7!Hj X 7 = 1067'2 = '015, or £ 4i per cent. 04111. 



A~SISTANT.] SIMPLU INTEREST. 136 

(23) In what time \vill £279 .. 12 amount to £367 .. 13 .. 6 .. 
3'04 qrr. at £4l per cent per annum?* 

(24) In what time will £320 .. 17 amount to £376 .. 19 .. 11 .. 
2'8 qrs. at £3! per cent per annum? Ans. ;) yean 

(25) In what time will £926 .• 12 amount to £ 1130 .. 9 .. 0 .• 
1'92 qrs. at £4 per cent per annum? Ans. 5-i years. 

(26) In what time will £273 .. 18 amount to £310 .. 14 .. 1 .. 
3'3612 qrs, at £3 per cent p.er annum? 

Alts. 4 years, 175 day', 
ANN U I TIE S. 

AN annuity is a yearly income or rent. Perpetual Annuitie, 
~re those which are to continue for ever; Terminable Annui­
ties are to cease within a limited time; ano Life Annuities 
lire to cOlltinue during the term of life of one or more per­
sons. 

The Amount of Annuities in .flrrears. 
Let 'II denote the annuity, r, t, and a, as before. 

Case I. Given, 'II, r, and t, to find a. 

R (t-I r ) ULE. ---r- + I X iu= a. 

(27) If a salary of £ 150 be forborne;) years, at £ <5 per 
cent per annum, what will be the amount?t 

(28) If £ 250 yearly pension be forborne 7 years, what 
will it amount to at £4 per cent per annum? Ans. £ 1960, 

(2!:1) Thel'e is a house let upon lease for D-i years, at £ 60 
per anuum, what "ill be the accumulated reut, allo\\ing in-
terest at £ q per cent per annum? Ans. £363_.8 .• 3. 

(30) Suppose an annual pension of £28 remain unpaid 
for 8 years, what would it amount to at £ [) per cent per 
annum? .flits. £263 . .4. 

NOTE. When the annuity is payable half-yearly or quarterly, t 

will denote a single payment; r, tbe interest of £ 1 for that h .. terva. 
of time; aud t, tbe number of payments. 
, (31) If a salary of £ MO, payable ever;. half year, remain 
unpaid fol' [) years, what will it amount to in that time, al­
lowing interest at £;) per cent per allnum? Ans. £834 .. 7 .. 6. 

• 367'674 - 279'6 = 88'074, and 279-6 X '045 = 12-582; then 
SS'074 -+ 12'582 = 7 years, Ana. 

t (4 ~ 'Ilf) + 1) X 5 X 150 = ( 2 X '05 + I ) X J X 1.50 = 1'1 X 

.5 X 150 = £825. AilS. 
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(32) If a salary of £ laO, payable every quarter, were left 
\JlIpaid lor 5 yeuls, \\hat "ould it amount to in thllt time, at 
£J per cent per annum? Ans. £8a9 .. 1..a. 

N UTE, I t may be observed, by comparing the results of tbe 27th, 
~ 1st, anti:>:!d examples, that I.alf-yearly payments arc more II.dvan 
tageulis than yearly, and quarterly more thall haU~'yeal'iy. 

Case 2. When a, r, and t are given, to find It. 

2a 
RULE. (r. (t-1) + 2) X t :::: 'II. 

(:33) If a salluy amounted to £825 in {j years, at £5 per 
cent per annum, "hat was the salary P* 

(:~..\~ I f It house has been let upon lease for ai years, and 
l::l" CllllOlilit ill that time is £363 .. 8 .. 3, at £4! per cent per 
HIJlIUdl, \dJat is the yeady rent? Ans. £60. 

p.,)} If a peDsion amounted to £1960 in 7 years, at £4 
t)t'I' Cl"ut pel' annum, what was the pension? Ans. £250. 

(36) buppose the amount of a pension was £263 .. 4 in 
S : ears, at £, J per cent per annum, what was the pension? 

Ans. £28. 
(37) If'the amount of a salary, payable half-yearly, be 

£b34 .. 7 .. 6 in Q years, at £5 pel' cent pel' annum, what is 
Ill!:' s~lary per year?t .fIns. £ 150. 

(3~) If the amount of an annuity, payable quarterly, was 
£t:l3!L 1 .. 3 in 5 years, at £6 per cent per annum, what was 
the allnuity? i/~ .flns. ;£ 150. 

Case 3. When N, a, aud t are given, to find r. 
(a-ut) X 2_ 

UULE. ( 1) t - f'. t- X'l 
(39) If a salary of £150 per annum, amounts to £825 in 

oS )'ears, what is the rate pel' cent? ~ 
(40) if a house has been let upon lease for 5! years, at 

£ 60 per annum. at what rate per cent would it amount to 
£ 363..8 .. 3 ? Ans. £ 4i per celti. 

8'25 X 21650 1650 
• <- 00 X 4 + 2) X.5 = i.F2 X 5 = -, -l = £ 150. J1118. 

t See Note, p. 135. 
+ lS25-150Xq),X2_ 825-750 75 J 
... 4X IDUX5 -2X 150XS = 15UX 1O=~u='05=" 

t&erefore the rate is £ .) per cent. 
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( .1) I fit lwnsioll of £250 per annum amounts to £ 1960 
ill I yt·ar~. II'hat is lhe rate pel' cent? Ans. £4 per cent. 

(.!'.!) Suppuse the amount of a yearly pension of £28 be 
£:203 •. 4 ill 8 >'ears, what is the rate 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?* 
Ans. £5 per cent. 

(44) If an annuity of £150 per annum, payable quarterly~ 
amuunt to £839 .• 1 .. 3 ill 6 years, what is the rate pel' cent? . 

Ans. £5 per cent. 
Case 4. When 11" a, and '1' are given. to find t. 

a .v 8r-;-+(2-r)2_(2-r) , 
RULE. =t. 

2r 

Or, ~ut !-! = m; then .v (2a + m2)-m= t. 
'1' ur 

(45) In what time will a salary of £ 150 per annum~ 
.nmount to £825, at £5 per cent?t 

(46) If a house is let upon lease at £60 per annum, till it 
amoullt to £363 .. 8 .. 3, at £ 4i per cent per annum, for wbat 
term of years was it h,t? • .!lns. D! yem·s. 

(47) If a pension of £260 per annum, having been for­
home a certain time, amount to £ 1960 at £4 per ceut, how 
Ion:!' has been the time of forbearance? Ans. 7 years. 

(.t~) In what time will a yearly pension of £28 amount to 
£:163.1, at £5 per cent per annum? Ans. 8 years. 

(-19) If an annuity of £ 150 per annum, payable balf­
yl'arly, amounted to £834 .. 7 .. 6, at £6 per cent, wbat time 
\\';18 the p;tyment forborne?* Ans. i) years. 

(5U) If' a yf'urJy pension of £ 150, payable quarterly, 
HUlouuls to £839.1..3, at £i) per cent per annum, what has 
been the time of iOl'bearance? .!lns. 5 years. 

• See Note, p. 135. 

t v'hX '05 X 8:5 + (2-'05)2-(2':"05) 
laO 
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A Table by which the Interest of any sum from £ 1 to £ 30000, lLay 
lie easily computed, for any number of days, at any rate per cent. 

No. £ s. d. qr,~. I No. H, d. (/,I'S, i No, I qrs:. 
30000 6~ ::I IU ()'II i :wu IU i 1 ~'UJ I 2'63 
20000 54 15 10 2'74 100 () 5 3'01 I 0'9 2'37 
10000 27 7 \I 1'37 90 4 II 0'71 I 0'8 2'10 
9000 24 13 ) 3'23 80 4 ,! 2,41 0'7 }'84 
8UOO 21 18 4 )'10 70 3 \U 0'11 0'6 }'58 
7000 19 3 6 2'Bfi 60 3 :3 )'81 0'5 }'32 
6000 16 8 9 0'82 50 2 8 3'bl I 0'4 1'05 
5UOO 13 13 II 2'68 40 2 :2 HH 0'3 0'79 
<lOOO lOW ~ 055 30 ) 7 2'90 0'2 0'53 
3000 8 4 4 2'41 !l0 I I 060 I (l'1 0'26 
2000 5 9 7 0'27 10 0 6 230 I 0'09 0'24 
1000 2 14 9 2'14 9 0 5 367

1 
0'08 0'21 

900 2 9 i.i 3'12 8 0 5 1'04 007 0'18 
800 2 3lU 0'11 7 0 4 2'41 ! 006 0'16 
700 1 18 4 1'10 6 0 3 3'78 : 0'05 0'13 
600 1 12 10 2'08 5 0 3 1'15 0'04 0'11 
500 1 7 4 3'07 4 0 2 2'52 0,03 0.08 
400 1 III 0'05 3 0 I 3'89 I 0'02 0'05 
300 o 16 5 1'04 2 0 I 1'26 : 0'01 0'03 .. 

The ab()vc Table is thus constructed: As 365 days: £ I : : 1 day 
: 2'63 qrs. &.c. Hence it appears, that the several tabular sums are 
toose which answer to the l't1Spectire numbers of days, at tlle rate of 
£ I per year. 

In a similar Table in Rees's~yclop~dia, there are no fewer than 
Hi errors. In Dr. Hutton's Table, Arith. pag-e 84, 12th edition, tht:re 
i.s one error. The above may be depended upun as accurate. 

RULE. Multiply the principal by the rate, both in pounds; 
and the product by the number of days: divide the last pl'O­
duct by 100, collect from the Table the sevel'al sums anS\\f'r­
ing to the several parts of the quotient, aDd the aggregate 
amount will be the interest required. 

Example I. What is the interest of £370 .• 10 for 220 clays, 
at £ 4i per cent per arillum? £ s. d. qrs. 

370·i) Against 3000 stands 8 4 4 2'41 
4·i) 600 ........ I 12 10 2'08 

1l::!~:l5 60 ........ 0 3 3 H~ 1 
14820 7 ........ U 0, 4 2'-11 
1 tJfji '2~ (J.g ...... 0 0 U 2;li 

2:20 O'U5 .... 0 U U () 13 
-::-::\-0-;1:--:-3-1'-::5--00 " 95 ..... 10 0 1 I . :3 ~ I . ·1/1 S. 

------ .. - -- . 

3:rH:jl True to llle :<ll>l dt'L:iuldl. 
3ti6i 1 D·') 00 
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Example 2. 

364'9 
6 

1824·6 
1M 

72980 
27:1675 
2ts1l9173'U 

SIMPLE INTEREST. 

Taking Ex. 8, page 133, we have 

£ $. d. 
Against 2000 stands;) 9 7 

800 ........ 2 3 10 
9 ........ 0 0 6 
0'7 ...... 0 0 0 
0·03 ..... 0 0 0 

2809·73 7 13 11 

qTl. 
0'27 
0'11 
3'67 
1·84 
0'08 

139 

1'97 Ant. 

Example 3. What is the iuterest of £ 17 .. 10 for 117 days, 
at £4:1 per cent per annum. 

IN; 
4·75 
876 

1225 
700 

83'125 
117 

5S187S 
914376 

97125'625 

:£ $. d. qrs. 
Against 90 stands 0 4 II 0·71 

7 ........ 0 0 4 2'41 
0·2 ...... 0 0 0 0'53 
0'05 .... 0 0 0 0'13 

97'26 .... 0 5 3 3'78 .I1.ns. 

To find the amount of a yearly income or salary, erc. fot 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, aDd their aggregate will be the answer. 

Example. What will a person receive for 45 days, at the 
rate of £ 105 per anllum ? 

105 
45 

525 
420 
4725 

£ s. d. qrs. 
Against 4000 stands 10 19 2 0'5/) 

700 ........ I 18 4 I . JO 
20 ........ 0 I I 0'60 
5 ........ 0 0 3 1'15 

472,) 12181'0-3-:-40 .!llll. 

NOTE. Any or the preceding examples qf iuterrlll for dnyR, in pSg''' 
l:Ja, IIr exawJlles 2U and 21, page 7U, way be \\orkcu !Jy this lUtlthuu •. 
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A Table showing the number of days from any day in the m(/utb tu 
the same day in any otber month, through the year. 

~ I c .a 
s.; ,.:. .... ~ ;>, ~ . ';I~I~ To til Q. til c; - ~ C. 

til CI.I :E ~ 
... ~ ... CI.I 

~ ... <: -. -. <: 00 0_ z_ ~_ 
----- ----

I (Jun. ;365 31 59 90120 151 181 :212,243273
1
304 334 

f\.,u.334 366 2~ 59 811 120 150 18121224:i273 303 
Maa·. :306 a3; 36ti 31 61 92 12'2 153184:2141245 27li 
Apr. '275 306 ;334 365 3(1 61 91 122153

1

183214 244 
May ,245 176 :3U4 ,j35·365 31 61 92123153184 :lJ4 

§ j JUlie ,214 245 273 :3041a34 365 30 61 92122153 1t-3 .= I July 1184 215 24:j 274304 335 365 31 62 92123 1t3 
.... Aug. 153 184 212 243273 304 334 365 31 61 92 1~2 

S .. pl. 1·)0) -- 153 181 212 242 273 303 334 365 30 61 91 
OCl. 92123161 182212 243273 304 335

1

365 31 61 
Nov. I 61 92120161 181 2121242 273 304334 365 30 

l Dec. 31 62 90121151 182212 243 2741304 33tJ l05 

DISCOUNT. 

LET s represent the sum to be discounted, ,. the ratio, I the' 
tiUl11 (in years), and p the .resent worth. 

Case L Given s, r, and I, to find p. 

RULE: S ,.,+ 1 = ,p. 

(1) What is the present worth of £3.57 •. 10, to be paid 
9 months hence, at £fJ per cent pel' annum ?* 

(2) What is the present worth of £27.5 .• 10, due 7 months 
hence, at £.5 per cent per annum? Ans. £267 .• 13 •• 10'J.52d. 

(3) What is the present worth of £876 .. 6 .. 6, due 6 months 
bence, at £4! per cent per annum? 

Ans. £869 .. 3 .. 3,.3'01824 qrs. 
(4) HO\v much ready money can I receive for a note of 

£, 7.5, due l.5 months hence, at £.5 per cent per annum? 
Ans. £70 .. 11..9·1764d. 

• 357'o-f-'(/iiX 'iJ+ I = 34·1','ji83 =£344 .. 11 .. 6 .. 3 HiS qrs. Ang. 
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Case 2. When p, 7', and I arc giVQD, to find " 

RULE. prt + p = s. 

141 

(5) If the present worth of a sum of money due 9 month. 
hence, alJo\Ting £5 per cent per annum, be £344 .. 11..6.. 
3'168 qrs. what was the sum due}* 

(6) A pf'rson owin~ rI certain sum, payable 7 months hence, 
n~rees with the creditor to pay him oown £267 .. 13 .. 10' I 52d. 
1I1i0wing £5 per cent per annum, for present payment: what 

'is thr debt? .flIlS. £275 .. 10. 
(7) A person receives £859 .. 3 .. 3 .. 3'01824 qrs. fOl' a sum 

of money due 5 months hence, 8lJo\\'in~ the debtor £4! per 
t~llt pel' annum, for present payment: \Ihat was the sum due? 

cOns. £ 8-75 .. 5 .. 6. 
(8) A person paid £70 .. 1 1..9'1 764rl. for a debt due 15 

mOlllhs helice, being- allowed £5 per cent per, allnum for the 
discount. How much was the debt? .qns. £ 75. 

Case 3. When 8, p, and t are given, to Sud r. 

Hl1Ll~. s-P = r. 
pt 

(H) At \\hat rate pf'r cent [1rr annUfIl, "ill £3J7 .. 10~ 
piI"able 9 months hence, produ~e £344 .. J 1..6 .. 3-168 qrs. for 
pi e!it'nt payment?t 

('10) At what rate per cent per annllm, will £'275 .. 10, 
l';l~l\Lle 7 months hence; be "'orth £2oi .. 13 .. I0'152d. for 
1'lf'SI'llt payment? Ans. £5 ,in' cel1l. 

(I I) At "hat rate per crnt per ~n'num, will £875 .. ~ .• 6. 
"Hyable 5 months hence, produce the presellt payment of 
£,'-.: 0 .. 3 .. 3 .. 301824 qrs,? .!lns. £ 4~ per cent. 

(I :2) A t what rate per cent per annum, will £ 75, psy­
HI.le 15 months hence, I ruduce the present paymeut or 
L70 .. 11..9'l764d. A,"S. £5 per Ctllt. 

Case 4. When s, p, and rare gi.'en j to tind f. 

1: t I.E. s-p = f. 
pr 

c 344':j783 X '05 X '70 +344';)783 = £ 357 .. 10. Jill', 

t ~7 '!}- 3'!,4';)783 = '0;) or £ 6 ]JeT ('ellt. Ans. 
344'5783 X '75 ' ' 
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(13) The prt>Sf'nt ,'orlh of £367 .• 10, due at a certain time 
to come, is £ 344.11 .. 6 .. 3'168 q1·S. at £f> pt'1' cent per annum. 
] n what lime should tbe sum hil ve bceu paid without any 
discount?* 

(14) The present "orlh of £2iiLIO, due at a certain time 
to come, is £:W'i .. 13 .. IO·J52d. at £f> pel' cellt per anllum. 
1n "hat time shoulo the SUIll have been paid without dis-
COUllt? Ans. 7 monflts. 

(If» A person receives £809 .. 3 .. 3 .• 3·01824q7'5. for £870 .. 
6 .. 6, Ilue at a certain time to come, allowing £4! per cent 
per annum discount. In what time should the debt have 
het'll discllarged without allY discoullt? At/s. £) months. 

(16) I have rect'ived £iO .. lI..9'1764d. for a debt of £70, 
allowing the person £ f> pel' cent per annum lor prompt 
ptlyment. W hen would the debt have been payable without 
dbcount? Ans. If> months. 

EQUATION OF PAYMENTS. 

To find the equated time for the payment of a sum of mOlley 
d'1Je at set:eral times. 

RaLE. Find the present, worth of each 
payment for its respective time, by Case I, 
Discount, page 140, thus: 

Add all the present \\'orths together; 
call their sum p', and the sum of all the 
payments s': then by Case 4, Discount, 
p. 141.t 

s'-p' 
-,-=e, tile 

I'r 
equaled time. 

a 3.')7'.') - 34 .. h1783 ::: '7;3 = 9 mont/lB. Am 
~44'67tja X 'UJ . 

~ The above is Kersey's Rule. It prodllces a result something less 
than the precise tTllth; but sufficiently uC~lIrate for any purpose of real 
utility. The only Rille thal is IItrictly true for the equatiQn lif hvo pay­
meat. at Si7llpie interest, is that given \)) .Malcolm; which js founded OD 

the principle, that the ifltnest of the money n'ithheld oil" it become. 
due, ought to be equal to the discount of that which I. paid be/OTt! it ,. 
dille. .Hut Malcolm'S Rule, thuugh it has bl:en slIllplified jn expression 
by .HoDny.:astle and others, and is capable of : :.lJ'ther simplification than 
I have yet. see!l ill print, is at best "ery nperose, and may be regarded, 
as Mr. Keith Justly observes, as a useless curiosity. }t;DITOK. 



'~SIST\NT.J COl'rIPOUND INTEREST. 143 

( I) D owes E £ 200, \I hereof £ 40 is to be paid at 3 
l}lollths, £ liO at 6 months, and £ 100 at 9 months. At what 

,lime llIay thl' whole debt be paid together, discount being 
1I1I0II'ell at £ 5 pel" cent per allnum?* 

(2) D o\l'es E £800, whereof £200 is to be paid in 3 
months, £2L10 at 4 mouths, and £400 at 6 months: but 
they a;:Tee to !Jave the whole paid at once, allowing discount 
at the l'i\t~ 01' ;£;) per cellt per annUID. The equated time 
is retluil'etl. Am. 4 months, 22 day'. 

(3) E owes F £ 1200, "hich is to be paid as follows: 
£tuu dOl, n. £;)00 at the end of ten months, and the rest at 
the p.lHl 01':10 mOlllhs; but they agree to have only one pay­
mpnt of the \\,hoIL', discounting' Ilt £3 pel' cent per anuum. 
The etJuated tillle is l'equired. AilS. 1 year, 11 days. 

COMPOUND JNTEREST.t 

The same !;ymbols are adopted in this as in Simple J ntere.t, 
Rnd denote the SdlllC things; except that the ratio (r), which 
in Simpl!' Intt"I'est d,'lIotes the interest of £ I, signifies in this 
Rule the amount ul' £ 1 101' a year. It may be thus found by 
PI·oportioll. 

As £ I UO : £ I 05 : : £ I : £] '05, the ratio at £ 5 per cent 
pel' anuum. The ratios art', tuerefore. 
ilt ~ pel' cent............ l'O;:~ at 4t per cent.... 1'045 

:!t ..................... 1 '035 5 ........ ,........ 1 '05 
4 ....................... 1'04 5t ............... 1'055, &c. 

· _~~ = 39'5061 . ~ = 58-;j365 • 100 _ = 96'3855 . 
,·ul:!.) , 1'02;) , )'0037., J 

dlCn 200-39'5061 + il8'5365 + 96';3!)5a_5'5719; 
r. --II) 

And .,'.) I , = '57315 = 6 ,nollt/", 26 day.. ,A,.,. 
I!H··'~l'il X 'UJ 

t 1'he law of England does not allow the lendcr to receive COfII­
pound inUred jar his money, when the receipt of the Interest hn!f 
IIftn forhorne. But in tbe granting or purchasing of Annuities, 
LeQes, Ike. either immediate or in reversion, it is customary, aDd 
indeed necessary, to compute them on tbe principles of Compuuftd 
iJiterest; fllr otherwise tbe cnkulatioB would involve most egregiolW 
injustice and absurdity_ ' 
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.a. Table oftke Amount of£l,for years. 

~ :3 per Cent, 3! pt'r Cent, 4 l)(!r Cent, ~er Cent, ,5 per Cent. 

I -.,030006u 1035UOUO l'U4UUUUU l'0450UOU J 'U500000 

2 l'u609000 1'0712250 10816000 1'0920250 1'1025000 

3 1'09:27270 1'1087179 l'124864U 1'1411661 1'1576250 

4 1'1255088 1'1475230 1'1698586 1'1925186 1'2155062 
5 1'1,592741 ]'1876863 1'216G529 1'2461819 1'2762816 

ti !'J!).:!UiJ23 1'2:W2553 1-2653190 1'302:2til)1 1'3400956 
7 1':229873!J 1'272:2793 1'3159318 1'3608618 1'4071004 

8 1'2ti677UI 1'3168090 13685690 1'4221006 l'47745:)4 

Y J '3047732 1'362ti974 1'4233118 1'4860951 1'5513282 , 

lu 134:3l.Jlu·i 1"1105901:1 1'48U2443 1'5529694 ]'6288946 
--~---

II ".1:I..J.23;)U 1'45!J~6!:17 1·,);;94.:H1 1 '02285:30- J 7103394 
I:! 1·4:.1576U9 1'/jllOtiti7 l'liO 10;322 1'69581:114 1'7958563 
1:3 l'46ti5:J37 1';jG3!J5ti1 1'66;}0735 1'7721961 1'88~6i91 
1,1 1'51 :,2;jH!J7 ]'611:16945 1'7:316764 1'8519449 1'9799310 
I.) 1'/j;')7!lti, -1 1 675348~ 1't)UOl.J4:35 1'9352824 2'078H:l82 

-
ltj';'-liv(il 

-------
~7i981~ 

-----
j(, 1'7 3;j~)H(jU :.z V:2:.!Ji U:..! 2'182,,746 
17 1 t:,j:;~nti l'nl-W7ii(j 1'94790UJ 2'11;~3768 2'2920183 
l':; l'7u2-l,j,j I 1'8;)74892 :2 U:25816:3 2'2U81788 2'4066192 
HI 1 '7,j;3,,(;(j1 1 1 9:!2,jU I;} 2'1068,192 2'3078603 2-5269502 

\ ~I \ ." 1 HU61 ! i:: l'~)!)!:Ii 1:S~;l.J :!'I~11231 2'41 1714U 2'6532977 
1--- f---:-:---- - <:115l/431;r 

__ ._0--

~ 71:!59626 :..;., . I bt:i02~j j Ii :.! 2i::l7ti81 :hj2024 I 2 
:!~ 1 !:!llill/,l-i 2'1;)1;jIHi 2 :~ti9918S :!(j;J:J(j;j:20 2'925:ltilJ7 
~ I" , 1 V7 ;J;)tio,j :l2IJoI14,) :l'-lo 1715;j :!-7;j:l1663 3'0715237 ...:,..J 

:!~ :2UJ:;7~tl :2 :21').3:3;;:);:; ~5(j;j3U42 2'8760138 3·225099l.J 
:2 .• ~! 1\ ~ ;3 ;'17!-J '2-;)(,;;:l4,jlj , ~. (jti.j:-):J(i·J :j 00.:)01:34;) :3'3Sli3;')49 

---
::: ·HJ~;)C:6 

-----
;j 141.6791f, :.: ~ J :,:- l-:tj.)~' i;$ :.! 7'i :.!-Itill" O)-u5Jti72i 

.J-
_I :2:2'21:d:i!JO :.;;J;jl5671 2-1;8;5;3686 3'2820096 3'7334563 
.)~ 

-" 2':';87S67'7 2·ti201720 2'9!J87U33 3'429700U 39:i01291 

j2U. 2 ;3j(j,j(i:j,) 2'7111:S7tO 3'1186514 3·5tMO:36;) 4'1161356 
:311 2,l:n:lll:!:j 2 HU67937 3'2433975 3'74.'):3/81 4'3219424 
,J) ~080:3 :2 !ju[)U3l,5 ;;-;:srr 3334 3 913~574 4'6;J!;U:196 
:32 2 -:j7 ;J()i'):.!7 3'0067076 :3' 50!;O{jH7 40899810 47649414 .. , 
.) • .J 'l ti.}:2;J;J;j2 3'111 ~Jt'2;j :3'u-!8J811 '1'2740302 5 (1031865 
:.H :.!7;31!J\I.'i3 a'2:W~tjU3 ;J-i!.)43 163 4-4663615 5'2533479 
'v I .) t! 1"06'> f 3';j;)3[)9U' ;j'H·itiU~!JU 4'6673-17t:! ,')0160 1;33 •• J - .,) _, 
~- - --- .. _-

-:r:;![)U :.!tili t- ;)'7U18161 '..,0 :'!'t5U::;.;7tl,~ 4: IIM!J3:.!6 4 -~77Oii t;i,) 
37 ~ !:It.:i:Z:!G(i ;J,)7lU:25t 4268UI:I98 5 UUIJ8605 6'0814069 
3S :,;-u 7·j ~ t,;j4 3·691.i011;3 4'~;3l5ti 1:.54 ,,)'32621 !J2 6'38;J4i73 
:39 ~ 167U~69 3' s~.j:n 17 46lli;jtjtiU ;3·;j6;j8!.iH 1 6'7047011 

I 40 ~'~6:20a7t:! ;3-!JJ!J2;JU7 4 8U III'llJo 5' 6 I 0:104.5 7'0!}!J9b87 f 

Tbese tubular numbers are the successive powers of r; thus, 
1'0.')' = 1 -02;), &c,' 

• The amount of £ 1 in t years, is the last tel'1n (If an increasing geo. 
metrical series, of which the jil'St tenll = the ratio, and the number or 
terms = t; because thejirst year'lS (LIIIOItIiI is idellticlll ,viti I tlte mtio: and 
as 1 : r : : r : r = the arililunt in 2 years; as 1 : " : : rO! : : ,3 = the 
amount in 3 years, &c. The successhe amounts, r, ,.2, ,.a, &c:. ara 
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Case I. When p, r, and tare civt'n, to find a. 
RUJ.E. prl = a. Or, log. r X t + log. p:::: 10:':-. !l. 

Or by the Table. Multiply the tabular amuunt uf £ I by tht: princi. 
pal, nnd the product will be the amount required. 

(I) What will £225 amount to if! 3 years, at £5 per ceut 
p~r annum?* 

(2) What will £200 amount to in 4 years, at £5 per cent 
pel' annum? Ans. £243 .. 2 .. 0 .. 1-2 qrs. 

(3) What will £450 amount to in 5 years, at £4 per cent 
per annum? Ans. £547 .. 9 .. 10 .. 2-0538368 q'·s. 

(4) What will £500 amount to in 4 years. at £4f per cent 
per annum? .9.ns. £596 .. a .. 2·232075d. 

Case 2. When a, r, and t are given, to find p. 

RULE. ? = p. Or. log. a -log. r X t = log. p. 

(5) What principal being put to interest will Amount to, 
£2611 .. 9 .. 3t in 3 years, at £5 per cent per annum?t 
. (6) What principal being put to interest will alDollnt to 
£243 .. 2 .. 0 .. 1'2 qrs. in 4 years, at £5 per cent per annum? 

.I1ns. £200. 
(7) What principal will amount to £547 .. 9 .. 1O .. 2'053S:3!:)S 

qrs. in 5 years, at £4 per cent per annum? AilS. 450. 

evidently in geumetrical progression, and the amallut ill t years i~ 
:::r; because the index always corresponds with tht: time. By rc­
fering to Theorem VII. Geometrical ProgreSSion, it will also be St:dr. 
that such last ten" = r X r l- 1 = rl, wlJen a = r. 

The immense increase of money accum ulating at Compound I n­
terest for a long period, is sufficient to astonish the human mind, 
and to s-tagger the credibility of persons who are not in some d~p.I't:'t: 
conversant with the properties of Geometrical Prog-ression. 'i'1J1I 
amount of a farthing, placed out at Compound Interest at the COrD­

mencement of the Christian era, and continued to the conclusion fit' 
the eighteenth century, would be 1 44035 quintillions of pounds. Bill 
of the magnitude'of this sum, spoken of in the abstract, no just con· 
ceptio~ can be formed. When, howe'Ver, by a further calculation, we 
have ascertained that to coin such a qU8Intlty of money (were it pos· 
sible) in sovereigns of the present weIght and fineness, would require 
60,3nS170 solid globes of goM, elrch as large as the ea:rth, we are en­
abled to entertain a more adequate Idea of the S11m, whose vastness, 
without having recourse to this adscitit-ious assistance, placed it 0.1· 
most beyond the reach of our limited understandings, 

The amount at Simple Interest for the same period, would be only. 
Is. 10!d. ED·ITOR. 

• )'0:;3X 225= 1'57625 X 225= 260'465625 ~ .£260;.9 •• 3l-. An,. 

t ~O'46~ = 260465625 .= £. 225. Altl, 
1'058 1'157623 

G 
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(8) What principal will amount to £696 .. 6 .. 2·232075d. in 
4 Fars, at £ 4! per cent per anuum? Ans. £ 600. 

Case 3. When p. a, and t are given. to find r. 
I
> • a _ r' the root of which being extracted 
~uu:. p - will give r. 

Or, log. a-log. p -:- t = log. r. 
(9) At what rate per cent per annum. will £225 amount 

to £ 260 .. 9 .. 3! in 3 years?* 
(10) At "hat rale per cent per annum, will £200 amount 

to £243 .. 2 .. 0 .. 1'2 qrs. in 4 years? Ans. £6 per cent. 
(II) At what rate per cent per annum. will £460 amoullt 

10 £547 .. 9 .. 10 .. 2'0638;368 qrs. in 6 years? Ans . .£4 per cent. 
(12) At" hat rate per cent per annum, will £600 amoulit 

to £ 5~}6'259300312J in 4 years? .flns. £4i per cent. 

Case 4. When p, a, and r are given, to find t. 
which being continually divided hy }" till 

He LE. !:.::::l r' nothing remains, the number of the diui· 
P sions \\ ill be equal to t. 

Or, fl-;-~. a-log. p-;-log. r=l.t 
(I:n In \\bat time will £225 amount to £260 •• 9.~3~, at 

.1..5 per cent per allnurn?t 
(14) In "'bat time will £200 amount to £243 .. 2·025s. at 

£;j pl'r cent pef anllum? An.~. 4 years. 
(15) In what lime will £450 amount to £647 .. 9 .. 10 .• 

. :!·O.ja~:368 qrs. at £ 4 per cent per annum? .flns. 6 years. 
(! 6} In what time will £600 amount to £ 596'269:10031:Ul, 

at £-1i per cent per annum? .flns. 4 years. 

THE AlIIOUNT OF ANNUITIES IN ARREARS. 

Non:. 14 represents the annuity, pension, or yearly rent; a, T, and I, 
as before. I 

• 260·465625 
225 1'157625, and S.v 1'157625= 1'05, or £5 per reni. 

AilS. 

t' In all cases of this natnrc, t cannot be found without Logarithms; 
lInless it be a ,vhole numbt-r. -

t 260'465625 = 1'157625; ~1~7625 =1'1025; ]'IU:!5 = 1'(;5; 
~ ] '05. J1.!5· 

I-OS = 1- the number of divisions being three) which o~ves tAc til\)~ 
)·Y6 • 80ught = 3 years, .4118. 
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A Table of tlte Amount of £1 Annuity j'o,' Years, 

ryn'I3 per Cmt'I3t per Cellt, 4 per Cent, 14k per Cenl, 5 peT Celit" 

I 1'0000000 J'OUOOOOO \'ooooOUO l'OOOUOOO l'OOOUUUU 
2 2'03(J0000 2'0350000 2'0400000 2'0450000 2'0500000 
:3 30909000 3'1062250 3-1216000 3'1370250 3'1,,)25000 
<1 4'18:36liO 42149429 4'2464640 4'2781911 4'3101250 
5 5-3091358 5'36~4659 5'4163226 5'4707U97 5'5256312 
ti 6'4684099 6 5501.52~ 6 63~97.55 6'716~!:I16 680191:.8 
7 7'66246~2 7'7794075 7'8982945 8'0191517 ~')420084 
11 8-8923361 9'0516868 9'2142263 9'3800135 9'5491088 
9 1O'159106:l 10'3684958 10'5827953 10'8021141 11'0265642 

10 11'4638794 11'7313932 12'0061071 12'2882092 12'5778924 
IT 12 SUi795l:S 13'1419920 13'4863514 13'841 17S6 14'2067l:S7lJ 
1:1 /-l'1920297 14'6019617 15'02580.55 15'4640316 15'9171 :!ti-l 
l3 15-6 1 77!lU6 16'1130304 16'6268377 17'1599130 17'7129827 
II 17'0863:!43 17676986.5 18'2919112 18'9321091 19'5986:318 
1,5 IS'598914U H/'2956810 20'0235876 20'7840.540 2I'578.5(j,3-1 

IIij 2U'1668814 20'9710:l!:lb 21'8246311 22 '7 19:3J(14 23'6.574::116 
17 21'7615878 22'705U158 23-6975123 247417066 25'840:3662 
18 2:j--H 44;354 24"4996914 2.5 '64.)4128 26'8.550834 28'1 :32:3t";,) 
19 251168685 263571806 27'6712293 29-0635622 3U'639UU3i 
~O 26:8703745 2S'27968 I !:I 29'7780785 31'3714225 33 06,j!):;3!1 
21 28'6764857 3U'26~47U8 3HJ692016 3a'78,} I ~6:) 35'; 19:1:j I (; 
:!2 30',5367803 32'3289023 34'2479697 36'3033n7 38 5U521·1~ 
:.!3 32'45288:37 34'4604139 36'6178885 3893702\17 4i'4SU474!.i 
24 31'4:l64102 36'6665284 39'U826040 41 '68(J 1900 44 50 I 9!J:-,ti 
"5 36'469:2643 389498569 41'6459082 44'5652098 47'727119h;,! 
~ ---~~ 38'0030422 ·11-313IUI9 4431174-M 47'57U6H3 51'1 I 34;j;> , ,- 40'7U96335 43-759060& 47'0842143' 5U'7113233 5466!.JI:.:{il I .1 

2~ 4l'930:J22.,) 46'2906276 49'9675829 53'993:.:1329 5~,-4_()2;j,~2~ 

~9 45'2J",,);jI)2 4~ 9107996 52'9662862 57'<1.230329 62':~2:17 I I,j 
,lO 47575-1157 51'6226776 56'0849376 61'007ilfi!l4 6fi'43toJlin! 
;JI 

1---,--
5;J'4294713 -G4'7.52a.:.7,) 7U76\)7",,<) 50'0026782 59'32~33;)1 

.)2 fj2'50275t:l-j 57-3345028 62'701468;'; 68'u66244!J 75'2!J81'S2!JL 

.j:l 5,)'U7i.'l112 6U'3.J 12104 66'2095272 72-7,jtj2:.'5(J 8006:37;U" 
,j I ,57 73t} I 76,1 6:3'45:3 1527 69-8579083 77'030:.1561 8.5 06li:.58~, "ji 60'462Utili 66'674tJI30 73'65:.':.124(; 81'4966176 9U':32U3U6(o-
-.6 ti:j'275!1-1-t I 70'U0760,l4 77 598:j(;jfj 86-1639654 95-836J:i:}', 
:37 66'In.!:.!21 734578695 81'7022461 !J I 'U413,t39 10I'62til;j~:.: 
:31'1 fj!:l' J.59·I .. WIJ 77 02-;8!)49 85'97U335!.1 9{)'1 :382U41 107 7U(J:jlD: 
:1~ 72 23~·:!:j24 _'"'U'724!J062 904091493 IOI'4GlAZ36 114'O!J5U224 
til 7,; 4012;)!H Bt','55()2779 95'02:)51 :);3 107-11:11):12'17 12' "7997735 

Xon:, The preceding Table is formed-thus: the first year's amount 
Is £ I; and I X )'05 + I = ~'05, the seclInd yeat's aillollnt; 2'O.i X Iu,~ 
+ 1 = 3'152,j, tbe third year's amuunt, ~c, 



148 COMPOUND JNTEREST. [THE TUTOR'S 

Case I. When u, t, and l' are given. to find a. 

":-1 
RULE. ~ X u= a. 

J'-l 

Or, by tile Table. Multiply the tabular amount of £1 
annuity by the given annuity 1 and the product will be the 
amount required. 

(17) Wbat will an annuity of £50 per annum amount to 
ill 4 years, at £6 per cent per annum?'* 

t I~) What nill a pension of £45 per allnnm, payable 
,'earh', amount to ill 5 years, at £ 5 per cent per aunum? 
• • .Ill/S. £248 .. 13s .. 3·27 qrs. 

(\9) ! f an annual salary of £40 be forborne 6 years, at 
£ 4 per cent per annum, what is the amount? 

Aus. £ 265 .. 6 •• 4.,2'25775616 qrs. 
(:2;)) I f an annuity of £ 75, payable yearly, be omitted to 

lw I,aid fol'IO years, "hat is the amount at £5 per cent per 
flllllllln ?, .Ilns. £ 943 .. 6 .. 1O·0656d. + 

Case 2. When a, 1', and t are given, to find u. 

I) r-I 
\CLE. -1-1 X a = u. 

l' -

('21) What annuity, being forborne 4 years, will amount to 
1.::2! '::' .. 1 0 . Ii, at £;) per cent per allnum Pt 

(22) \\ hat pension, forborue 5 years, will amount to £24'8 .. 
13,~ .. 3':!i qr8. at 1.:5 per cent per annum? .Jln~. £45. 

(2:3) \\ hat salary, being omitted to be paid 6 years, \fill 
aillouut to £265 .. 6 .. 4 .. 2'25775616 Q1·S. at £4 per cent per 
annum? .Ilns. £ 4Q. 

(24) If the payment of an annuity. being forborne 10 
:t'ars, amount to £ 943 .• 6 .. 1O·0656d. at £5 per cent per an 
lIum, wbat is the annuity P .Ilns. £ 75. 

Case 3. When u, a, and r are given, to find t. 

"0.3'-1 
• ~. X 50 "'= (1'2J.5C062,j - 1) X 1000 == 215'.5002.5 = 

£ 215 .. 10 .. If. AnI. 
Or, by the TaUI! thus: 4'310125 X 50 = £215'50625, as before. 

t '05 X 215'50625 '05 X 21.') 50625 
-1-05' -1- = -'21550625- = '05 X 1000 = £50. Am. 
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(r-l) II which being eontinually divi-
RULE. + I = r' ded by r till nothing remains, 

u the number of divisions win be 
~ual to t. 

(25) In what time will £;)0 per annum am~ to £21f) .• 
IO . .l!, at if) per cent per annum, for non-payment?* 

(26) In what time will £4.) per annum amount to £248 .. 
13$ •. 3'27 qrs. allowing £5 per cent per annum, for forbear-
ance of payment? A ns. 5 years. 

(27) In what time will £40 per annum amount to £265 .. 
~ .. 4 .. 2·25775616 qrs. at £4 per ceut per annum? 

Ans. 6 years. 
(28) In what time will £ 75 per allnum amount to £ 943 .. 

6 .. 10 0656d. allowing £fj per cent per annum, for forbear-
ance of payment? Ans. 10 years. 

NOTE. The examples relating to the Present lVorth of Annuities tit 
Silnple Interest are now expunged from this work; because, being' en­
tirely useless, except as (L mere aritlmutical exercise, it is presumed that 
the judiciolls teacher will prefer the substitutio'n of other matter of 
more real utility, whicb is introduced to supply their place. The Thea­
relliS are, however. retained in a. Note, page 150; in order that the 
ingenious stlldeRt, who may wish to calculate any example both ways. 
may bave an opportunity (If indulging his curiosity, and of compa­
ring the true an(l the false results. That the principle oC computing 
their value by Simple bl1e,.est is erroneo'ilS and absurd, will be mallifest~u 
by the following obsenatiollS. 

The present worth of an annuity of f 150, to continue only 40 years, 
ealclliated at £ 5 per cent per annulll, Simple JnJerest (by Theorem I, 
Note, page 150), would be £ 3950. Bllt this sum, pllt out at tloe 
.arne rate, will prod uce £ 197, .10, annnal intere~t (or f 47 .. 10 a year 
more than the prop used annuity), for eVer. If computed un tile tl'l/." 
principle (by the Theorem, Case I, page 151), the present value jS 

£2573 .. 17 .. 3. 
The present value of an]1 perpetual almllil.1l (great or small), com pu teu 

at Simple Inter eat, is an unlimited, or in.1illite NItI/!. But oy USIII/o: Com­
I,ound Inte.rest, we shall obtain a ratioJull rn;uU. F,jr bstance, an an­
Duity of £ 150, to con tiDlle for et'er, will (by Case I, Perpetual Annui­
ties, page 154), at £5 per cent, be worth £30UO purchase: whicb, it 
ia evident, is th,e sum that will yield £ 150, annual interest. 

EDITOR • 

• 0'5 X 215'00625 + 1 == '001 X 215'50625 + 1 = 1'215.50625; 
50 

whieh being cootinually divided by 1'0.5, the number of divisions will 
be 4, the years required • .dIU. 



150 COMPOUND INTEREST. ['nIE TUTOR S 

THE PRESENT WORTH OF ANNUITIES.-

.11 Table of the present Wortll of £ 1 A.nnuity for Years 
iJ 

yr'.13 per t"""13! per Cellt, 

I 0'9708738 0'!J661t::36 
2 1'9134697 1'8996943 
3 ,2'8286114 2'~016370 
4 3-7170984 3'6730792 
5 4'5797072 4'5150524 

4 per Cent. 

0'96153ts5 
1'886u947 
2'7760910 
3'629~952 
4'4518223 

4t per Cent. I 5 peT Cent. 

0'9;)69378 O'9,j~810 
I '87:.!6677 J '8594W,j 
2'7489643 2'74!3:.!48I 
3'5875256 3'5459506 
4':>899766 4'3294768 

6 5-417I!H5 5-3~baO 5':.!4:l1368 5' 1578723 5'07569:.!:l 
7 6'2302830 6' 1145440 6'0020546 5'89:.!700S 5786:373a 
IS 7-0HJ69:l2 68739556 0'7327448 6-5958859 0'4632i~9 
9 7'7861089 7-60761S66 7'4353315 7'2687!J03 7-1071S218 

10 8'5302028 1'!'3166U54 8'1l08!J56 7'9127180 7-72173:11 
1-:-:11-1-"9-;;'2<>:":"' 2:::":6"""'2:-;4-:-1 +-:!J7'-0:-:-:U::-:I:-:::5-:=-5'1I' 1-:=8'""'-·=-=, 0""'·U-o.4=765':;" :-I--IS-' o=-' 2':::'b":"9':'Jtj=-=-7:-1--b-a"C":t..-:-:6:-:-47'14:-:-4 

1 2 9'9540040 9-6633344 9-3850735 9'1185806 8-863:.!51 b 
13 10'63'19553 10-3027385 9-98[)6476 9-68285:.!2 !-I-S9::;;J732 
1<1 11-2960731 10920/.>203 1O-56312:.!7 1O-2:.!28251 9 ts!J864 I:.! 
15 11-\J:>7!J350 11'5174109 11'1183872 10-7396455 IlJ'S7!-i65t);) 
I ti J 2 -au 1 10 19 12 'U!l41 1 08 -:1-:-1-:-:-6:-;;5:722:7:9"-;5:-;4+-:-I-:-I-'2":"a':"JU':'I:":4~1S-1-I-U "'-1S-a7""·=-:, 0""'-!l~8 
17 13-1661183 12'6513206 12' 165u6~6 11'7071912 II '274061iiJ 
18 13'7535129 IH896S17 12'6592967 ]2'1599916 11-6e958i:.! 
19 14'3237989 13-709b374 13-13;.19391 12'5932934 1:.!-U85a211J 

-20 14'~7i4747 I ~-2124033 13'0110::;260 1300i936:3 1:.!40221Gu 
21 1.-)-4150240 1-i-tiU7~7'fil4V291596 !a-<jU·172;:l7 1:.!-~21i5~~ 
22 15'9369165 15'1671:.!4~ 14-4511150 13'7844246 IS-W3UO<!b 
23 16'44360~3 15-0204104 1,t't:s':'6b4Ia 14.-1477747 I:N1:S8574I 
:!4 16-9SM4:!0 /(j-U5!)3675 15-246!J62S 14-49547b:2 13-7U!)6-!:.;O 

.25 /7-4131476 164815145 15 ti2:.!U7!-1(j 1.J-821:S~01oi8 1409i19441S 
iti 17-b76!)42a II) 1:S9U3622 Ii) ~o";-Il)ol:S 15146til Ja H';)7518J.'J 
:27 18-3270;;1,1 17-2S5;Jti44 163~V5tl54 15-'15Ia027 14-64::l0:iilb 
21S IS7641Uts:! INi67Ulbi 16 b(j;jU(j:.~ 15'74287:34 1'1-~UI:S127,j 
29 19-1S84546 IS0:3J76tJ9 ltHft:s3714;j 16-021b81:S4 \6'14IU7;.;7 
ao I!J 600404 I-I IS :392U4;J.) Ji-:.I9:'!U:3aOI6':2~8bht:s4 1.)-:ri24511 
-;31 W-UUO-!:!tsti 18'7362757 175b84933 Ib [)44:3!JLts 15' .. :":"0 I\.,O 
:32 :20'3~S705(j 1::I'06~1:S654 17!)7;j5,j1~ 16-71:S1SB9U7 15 !)O:.lbi68 
3a 20'7657919 19'3902IJISI It:s-147ti454 17'02<!l:l619 lu-vU<!;)4!)::; 
34 21'131~36t:s 19'7UU6b4:.! Ib'411197;) 17'~467':'71:S 16-1!J~!J041 
3.) 21'4872202 20-00U0611 I~ 66461S0 17-461012:.1 103741944 
36 21 'S:3:2~:.:6 20 :.!9049:38 Ib-90~2817 Ii -6660404 Iti ,;4(jo,j 18 
37 2:2'167:.!355 :.IO-57U5254 19'14:!57b6 17-Iol622396 10-711:!b74 
31S 22-4924617 :.w-~410~73 19';;678639 IS-04!J9900 W-~67b!J2b 
39 22-B082153 21'10:2499~ )!J'5844845 18'2296555 17'UI704u,:) 
4.0 23'1147721 21'3550723 19-79:.!77a5 11:S'401v842 17'J590b65 

• Pre.cm Wort/t of Annuities at Sim}.le illtcrest. 

Tbeor. I_ ,. (t- ) ) + 2 X til = p_ II. tr ± 1 X 2 jJ - H. 
, - 2_tl-+:': (r. (t- 1)+ ~)_i -



ASSISTANT.] CO!llPOUND INTEIlEST. l5t 

NOTE. The above table is thus formed: £ 1 -:- }'05= ·952:1810, 
the present worth of the first year; tbis -:- 1'05 = '9070295, which, 
lulded to the first year's present worth, gives "S59tl0.5, the present 
worth of 2 yeaTS; then, '907029~ -:- 1'05, and the quotient added to 
1'859410.5:'- 2'7232481, the present worth of 3 years, &c. 

Case l. When u, t, and rare give~, to find p. the present worth. 

RULE. (u-~)-:-(r-l)=p. 
r 

Or, by the Table. Multiply the tabular present worth for 
the time given, by the given annuity. aod the product will be 
the present worth required. 

(29) What is the present worth of an annuity of £30, to 
continue 7 years, at £6 per cent per anDum?* 

(aO) Wbat is the present worth of a pension of £40 per 
aODum, to continue 8 years, at £5 per cent per annum? 

.ans. £268 •• 10 .. 6 .. 3'264 qrs. 
(31) Wbat is the present worth of an annual salary of 

£35, to continue 7 years, at £4 per cent per annum? 
Ans. £21O .. 1..5·04d. 

(32) What is the yearly rent of £60, to continue f) years,. 
"·Ol'tb in ready money, at £6 per cent per annum? 

Ans. £216 .. 9 .. 5 .. 2'08 qrs. 

(:ase 2. When p, t, and r are given, to find 'U. 

RIlLE pr'(r-l)_ 
. ,.1-1 - 'U. 

(33) If an annuity be purchased for £ I 73 •. 11 .• IO·08d. to 

III. (/11-11) X 2 =r. 
(:llJ-(l-l)u).t 

IV. P\1t..!.._(!+~)=m; then.y(2"+m··)-m=t. 
ru 2 TU 

For .i4nnuitier '" Reversion. it is only necessary to observe the Rulcs 
for Reversionary Annuit.ies at Compound Interest, and to calculilte 
(according to the directions therein given) by the Theorems for ~iill­
pIe Interest . 

• 30 -~ = 30 - ~ = 30 - 21·3:204 = SG796 and 
) 'U;j7 ) 4U71 

8·6796 +- '05 = £ 173'692 = £ 173 .. II..JO 08d, '-/11.9. 

Or, blJ tIM: 1'abh, 5 7863735 X 30 = £ 17;3·['91:.!U5. A,H. 



COllll'OV[\D It\T.f:RES'J'. [THE TVTUlt'S 

Le continued 7 )ears, at £;) per cent per aunum, \lhat i's 
tile alluuil y?* 

(34) 11 '£ 2.58,.10 •. 6 .. 3'264 qrs. be paid down for a salary 
8 years to come, at £6 per cent pel' annum, what is the 
~alary ? . Ans. i. 4(," 

(3.5) If the present payment of £ 210 .. I.. {)·O,td. be requlI'ed 
for a pension lor 7 years to come, at £4 per cent per aunUID, 
what is the penslOu? Ans. £M. 

(36) If the present worth of an annuity () years to come, 
be £216,.9 .. .5 .. :l·0t:3 qrs. at £.5 per cent per annum, what is 
the Ilunuity P Ans. £.50. 

Case 3. When u, p, and r are given, to find t. 
which being continually divided 

u 
RULE. = r' by l' till nothing remains, the num-

p + u - pr ber of divisions wiH be equal to f. 

(37) How 10llg maya lease of £30 yearly rent be had lor 
£173 .. 11..1O·08d. allowing £5 per cent per allnum to the 
purchaser?t . 

(38) 1f £2.58 .. 10 .. 6 .. 3'264 qrs. is paid down for a lease of 
£40 per annum, at £5 per ceut per annum, how long is tbe 
lease purchased for? A ns. 8 years, 

(39) if a bouse is let upon lease for £35 per annum, awl 
tbfl lessor disposes of the lease lor £ 21O .. 1..5'04d. alloll 1Il.~ 
alter the rate of £4 per cent per annum; \\hat term of tile 
Jease remains unexpired? Ans. 7 years. 

(40) For what time is Ii lease of £50 per allnum PUI'­

chasell, when present pay lUellt Is made of £216 .. 9 .. 5 .. 2'Ob qrs. 
at £5 per CelJl per allnum? .11118. 5 ytan. 

ANNUITIES, &c, IN REVERSION. 

To find Ihe present worth of annuities in reversion. 

RULE I. Find the present worth of the annuity,jor the timt 
of its continuance, as if it were to commence illlffiecilalt'I),' 
by Case I, page 151. Then find what principal will aUJUul,t 

• 173'592 X 1'4071 X '05 + '4071 = 12'213 + '4071 = £ 30. AU6. 

Or, by the 'Table, 173',592 -:- 5'7863735 = £ 30 • .11118. 

t 173'592 + 30 - (173'592 X 1'05) = 203'592 - 182'2710 = 
2~'3204; and 3U + 21'3204 = "4071; which belDg contiuual,) U1-

Vlded by 1'05, the number of divisions will be 7: tlierefure t ==- 7 
)ears. AilS. Ur, by the 'laMe: 173'592 + 30 = .')'7864: alld lel.-I'­
ring to the coluwu of .') l'er CCDt, "e Dud tlJc DUlllbt:{ .:r'lbL;..i-A 
8g-iuuSt 7 )' ears. 



col\lPUUt\\) )\"Tr.REST. 

10 [hat ~lJm in the given tillle before the anT/wily co/nll/ellC('S 
(by Ca~t' 2. Compound initJl"t!st, page 14i»; \\hich will ue tile 
present worth. 

HuLl': 2, Find the present worth of a similar annuity supposed to 
('UI/iJllellC'e imlltedialely, and contiulIll during tbe 7l'}wle }Jail. a ; and ai,,, 
the present worth ot' tbe same tIll the time when the revelsionary all" 
nuity «d/lally COlnlllcnces; and the dij/,fnvmce of these two will be t~ 
present value required. 

N"TE. When calculating by the Table, tbis is tbe most cligiole 
metiJod. 

RlLE 3. Fi nrl the amount of the annuity at the time of its cessation 
(b,v'Case I, pa.c{e 148); aDd tbe p,'csC'llt ~orth of lltal mllOlwi' (iJe~g 
{"lint! by Case 2, (,'olftj1ound Interest, page 145) will be the value re" 
<J.ull'ed. ' 

('1!) What is the present worth of a reversion of a lease of 
£·d I".'f' anlJUID, to cOlltinue for 6 Y,eClrs, but not to cum" 
1I1enCe till the eud of 2 years, allowing £5 per cent per 8.n~ 
!:tllll, 10 the purchaser?* 

(42) What is the present worth of a re\'ersion of a lense of 
l:(:j) [It'!' annum, to continue 7 years, hut not tu CUll.mellCe 
till llw elld of 3 years, allowing' if) percent pel' anl:L1lfJ, 1\1 

I.h,~ l'Ufchaser? ...'ins. £:299 .. I l:i .. 2· \6d, 
(i:~) A house is let at £30 per annum, on II least', ,Ii \\bich 

4 ~ ,'<II'S a! e "et ulIexpil'eJ, and which tbe lessl'p.is d,'si ((!llS 01' 

!"llt'll'ill'" at the same relltal, to cuctinue 7 yelHs 11('\0/1': ;"t· 
1,'1'10 vI "~he PIt'S"llt lease. What "ill tile [~~~l,! 1:':-:1;",'1 ;IS,~ 
1/(jIIlIS 101' such a 1't'lwl1al of the lease, consid"l'ill" tile I.ouse 
to be \\ortll double the present l'l'llt; and allo\\ ill::: intel't"bt luI' 
the mune~ now advanced, at £5 per cpnt pel' alJl1um? 

AilS. £14t .. ll..i .. :,Lli .... :t !Jr-. 

To find the allnuity in rel'ei'sion, u'hich a given sum /1).-1, 
purchase. 

RULT~. Find the amount of the given sum for the time' 
l;~fol'e the annuity commences; by Ca,se I, Compuund ~ntl'I\'!':i, 
page 140. which will he the value of the annuity at Its ('01"­

mencement. 
Call this value p, and then find the annuity as in Case :!, 

pag-e 151. 
(44) What an.nuity to be entered upon 2 years hence, and 

• 40 _~ = 40 _ 40. = 40 - 29'1:14861 = IOIDI3!1; 
1'05" l'34U095ti 

~ild 10'1513\) -'- '05 = 203'0278: the.n 203'0278 -+- 1'05" = .t: l~:i 
,z~2 = f. 184..3 .. 0 .. 2'lJ2 grs. JoIR •• 

Lr2 



CO:\Il'OUNlJ INTEREST. (THE TUTOR's 

1 h"11 to continue 6 ~ears, may be purchased for ;£ 184 .. 3 .. 0 .• 
:.t Il:l Q1"8. at ,£{j p~1' cent per annum?* 

(46) TIle present \I orth of a lease, taken in reversion for 
7 ) l:'a1'S, but lIot to commence till the end of three years, is 
;[2!J!LI8 .. 2·16d. allowing £{j per cent per aUDum, to the 
purchaser. W hat is the yearly rent? Ans. £60. 

(46) There is a lease that has yet 4 years to run, and the 
lessee has purcbased the reversion of a renewed lease, at the 
bUllIe rental of £ 3() per annum, for the term of 7 years, COlIl­

mencing ut the expiration of the ()J'psent lease; lor "hidl he 
has paid down £142 .. 16 .. 3 .. 1·}02 qrs. What increase of rent 
is I'eckoued on the property, according to ,this COli tract, allo" M 

iug £5 per cent pel' annum, for presellt payment? AI/s. £30. 

I)EI{PETUAL ANNUITIES; OR FREEHOLD ESTATES. 

Case 1. When 'U 3IJd r are given, to find p, the preseTtt 
Kurl h, or l'u1"cha.~e wuney. 

R 11 
ULE. 1"-1 = p,t 

(cl7) \1. hat is the "orth of a freehold estl'lte of' £50 )enrly 
rent, allo\\ing £5 per ceut per anlJUfl1 to the bll)('J i i 

(48) What is a real I:'state of £14() per annum, \\urtIJ ill 
present mOIW)', allul\illg' £4 per C\:lIt per anllUlll, to tltU 
purchaser? _ AilS • .1.:35UO. 

(-!~) Wbat must the purchaser give for a Il'cdlOld el:itale 
of £I13i .. 1O, ~lill'ly reut, so as to llIuke £3± pel' CClit JlCI' 

lIunUIll, by the ill vestment of his capil,d? .dll~'.;[ 1:2;)\.10. 

Case 2. When p and r are biven, to tind Lt. 

RULE. 1) X r - 1 = 'U. 

(50) It a ji'eehuld estate is boug'ht for £ 1000, what ITtu:st 

* IS4·\;J:!:.! X 1'10:25= :2l1:3 0:278; then 
2UJ (,Jib X 1';j..tUUIl.JO X,,,) 

';J4uU!l56 = 
2_0'-3_·0_2_7_8....:X-'-I_+ (:2U3'0:!7t:1 X '3!009ii6) I" 20'1'0:27S 

34009 '6 X ·O.~ = ---
• iJ • t.r,h,UJut) 

+ 203'0278 X '05 = 800'OU05 X '05 = £ 40. An,~ 
01', by the Table: 1 t:l4'\5:U -;- (6·4(jJ2\:.!~ - 1 tl.594 105) = 184'1522 

-+- 4'60:300:24 = £ 40. All,S. 

t This rule is deduced from theformllia in page 151: for in Anuui­
tit>s ctlntinllin~ for ever, t is ill finite, alld tht: ~ulJtractive qualltil) u 
-+- r' = II i therefure tht: theurew assumes tht: abo\"e l'orw. 

t ':'0 -;- '1I,j = £ IOUO, AilS. 



ASS1STANT.] coMPOtJND IJliTERtST. 

be the yearly rent, to pay the purchaser £ 5 per cent per 
annum interest fOl' his money?* 

(51) If an estate be sold for £3500, "hat is the yearly 
rent, allowing to the purchaser £4 per cent per annum? 

Jll1s. £ 140. 
(52) If a freehold ('state is bought for £ 12..500, and \\iIl 

)'ield the purchaser £3i per cent per Hunum, "hat is the 
~'early rent? .-illS. £437 .. 10. 

Case 3. When p and It are given, to find r. 
1t 

RULE. - + 1 = r. 
]I 

(53) If an estate of £&0 per annum is bouglJt for £ 1000, 
\fhat is the ,'ate per cellt per annum?"1' 

(M) I f a ff'eehold estate of £, 140 pH annum is sold for 
£3500, "hat interest will it pay to the purchaser? 

AilS. £4 per cent. 
(:)5) If an estate in perpetuity of £437 .. 10 pH allllUIII is 

sold 101' £ l26uO, what interest will it pa y to the purchaser? 
.illS, £3i pl1l' celt/. 

FREEHOLD ESTATES IN REVERSIO~, 

To find the p,'eSe1tt WQ1'tlt of a free/wld estate in reversioll. 
HULE. Find the value of the estate, supposillg it were to 

rome illto immediate posse.ssion, as in CaRe I, )lag ... 154, Then 
suppose that value (p) to be a, and fiud "Ilat principal will 
amount to a, in the time fo CUIIW, previous tu possessiull, by 
Case 2, Compound Interest, page 146, Such priucipal "ill 
lJe the present value. ; 

pu) What must be pllid do\tn for tIle purchase of a free­
hold of £50 per annum, to be entert'd upon 4 years helice, 
allo"ing tile purchaser at the rate of £5 per cent per an­
UUIn fm' Ilis purchase money?t 

(5i) What must be paid down for tln~ reversion of a real 
estate of £200 per annum, so as to pay the purchaser £4 
per cent per annum, fo .. his capital; supposing 2 years {u 
elapse IJrtore the estate cOllies into possession? 

J1its. £4622 .. 15,.7 .. 1·76 qrs. 

• 1000 X '05= £W, AilS. 

t I~~O + 1 = 1·05 = £511'7 elmt. Afls. 

: 50 -:- '05 = 1000; then 1000 -+- l'2 1 55 = .£ 822'iUGi = £ 8~ .. 
14 .. 1 •• 2·432 qrl, Ani, 



COMPot;1'O IN'tERES'!'. [THE TVTOn'S 

t58) A freellUld producing £280 anllual rent is to be 
{Iisposed of, with a reserve of the next 3 years' rent to the 
present proprietor. What is it worth in ready money, allow· 
iug £3i pel' cent per anuum to the purchaser? 

Ans. £7216 .. ]0 .. 9 .. 3'36 qrs. 

To find the yearly renl of an estate in reversion; having its 
present wlue give1'. 

RULE. Find the amount of the given present value, in the 
time bqfore possession: thus, PI" = a. Then consider that 
amount to be tlJe present value (p) of the perpetual ailnuit;", 
and find the annuity thus: p X (1'~ 1) == u. 

Uj!:)) What must be the rent of a fn:,ehold property; to come 
into possession 4 YC:drs bence, for which £S2:! .. 14 .. 1..2'4:32 qrs. 
is paid down; allowing- the purchaser £[) per cent per an· 
nurn ?.;.' 

(60) A freehold estate is sold fOl' £46~:!.,]5 .. 7 .. 1·76 (frs. 
tlle vendor rcslJfvin;.,; to himself thc tirst two Vt'ars' rellt. he­
quired tllp. HIIIlU .. d \alue, to pay t!lL' purclH:S(~r £i pl'r cent 
per annum for his C"f'it'l~ r AilS, £:200. 

(61) A freebul'II:'"lnte h<ls hepn pt:rchased fOI'-t:7:l:5 .10 .. 
9 .. ;)·3t:i qr:;. the l;u:;~("~'~iOIl of "hiell is Ilot to Iw!,!i\en IIp liil 
after the l'Xpi!'aliull 01 3 years. \V 11"lt must be the CllIlltl<d 

relit, to pay the jl~rd!aser at t!ll' mit' of J2± per Cei,t !)t'1' 

unnum? .';1/;;. ~:.>,(). 

DISCOUl'iTj O~ TIlE PIU\CIPU;c; UF UJMPOL'ND l\TERLST,t 

NOTE, The fullo\\jn:; table is constrl1c '.I',j h\' the contillual <In';· 
~i()D of I by the TClti'J (/'): tll us I -;-. 1'0;')::= '!ID0;j~ ,0, the thst H'a I 's 
present worth; thea '!:J5:l3810-;-. I O,j= !\'7"~'!.15, tbe s,t:!u:hl )~"'I'~ 
IJresent worth; and 'sv7v'""'.j -;-. l'uj = ·t;CioJt;;3i6, the thiro, &.c. 

* 822'70625 X 1'2155 = 1000; then lOGO X '0.5 = £ 50. Ans. 
t This is merely a repetition of the \'arious cases in Compound 

I nterest. For instance, to find the present wurth of any deht due 
some time hence, is precisely the same operation as filltlil~'j \\ hat 
principal will amount to that sum ill the gh-en time; and tlJJ~ "il'l'r­
,'atioll will equally apply to the ideotity of the other cases, The en. 
Ure (lmission, tbert'fore, uf Discollnt (at C"!III".'ltlzd IlLtl!l'est) arrnncrc(! 
under that specific hearl, wOllld h" 011 detriwent to the It:anlt'l'. ~ It 
~,however, retail;ed here, fIJr the sake uf thus\: ".-1),) Ill ... )' thi!Jii SIIIllI: 

TepetitlOil uf t~le sllbj~Cl dcsiral.!ie. El)llOH.. 
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A Table of the present Worth of £ I, due any .\ 'umber of 

Yeats hence, from I to 40. 

, 
~3.:J~P~~~nl' i 3! per Celft'i 4 per C"nt'14~ per Ce/lt. ;) ?,'T Cellt, 

1 '9708i3t; 'U661lS36 '9615:3S5 '956!J:378 '95~3~IO 
2 '94:1J~I;j~ '9:335107 '924.5562 '9157299 ·!J\.i'iv29.'j 
3 '9151417 '90HI427 '1;1j8il963 'S762966. ·86:38;.i76 
4 '8t;8-1S7U '8il .. 4:1:.! '~4SU4~ '8385613 ·t-::2:!70:!.5 
.~ '8ti:16US8 '84197;32 'H2HI27I ');()2~;jlO "7::tj.j:!ti2 

~ 'lS;'17~llH3 't:jI:j511U6 '7lJl!3145 'i67t-:~;,)i ~lti·21.j-1 

7 '8 1 3Uf./i 5 '7N~'~11O '759~1I78 ·ij.Jti2~.j '7 ({lfj~: a 
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Case 1. To find tlle present worth of any sum due after a 
certain period. 

RULE. The same as in Case 2, Compound Interest; con­
.sidel'ing a as the debt whose present value is required. 

(I) If £344 .. 14 .. 9 .. 1'92 qrs. be payable in 7 years time, 
"hat is the present worth, discount being made at £() per 
cent per annum?'* 

(2) A debt of £ 409,.9 .. 00992s. payable 4 years hence, is 
agreed to be paid ill present money: what sum must the 
creditor receive, discounting at £4 pel' cent per annum? 

Ans. £ 350. 
Case 2. To find tlLe debt whose present worth is givelt. 

RULE. See Case I, Compound Interest. 

(3) If £245 be received for a debt payable 7 years hence, 
allowing £() per cent 'Per anDum to the debtor fur present 
payment, \\ hat is the debt?t 

(4) There is a SUIll of money due at the expiration of 4 
years; but the creditor agrees to take £3UO in ready money, 
nllon-ing £4 per cent per annum, discount. What was th~ 
debt ~ Ans. £ 409 •. 9 00~92s. 

Case 3. When tlte t'est are given, to findtlte lime. 

'RULE. See Case 4, Compound Interest. 
(5) A person receives £246 now for a debt of £ 34..t .. 14 .. 9 •. 

I '!:}2 qrs. discounting at £5 per cent per anllurn. In ",flat 
tillle \las the debt payaLle?t 

(6) TlJere is a debt of £409 .. 9·0099:2s. due a certain time 
lienee; but £4 pel' cent pel' annum being allowed to the 
uebtor [01' the present paYllIent of £350, it is required to fiud 
in what time the sum \HlS to ue paid. AilS. 4 years. 

Case 4. When lite ,'est o.1'e give'n, 10.fi1}d tAe"7'ate per cent. 

RuLE. As in Case 3, Compound Inlerest. 

(7) The present worth of £344 .. 14.9 .. 1'92 qrs. payable 

.. 344'7395+ 1'4071 = £24.5. An8. 
Or, by till! Table: '7106S13 X 344'7396 = £ 245. An8. 

t 215 X 1'4071 = £344'7395 = £344 .. 14 .. 9 .. 1'92 qrs. AII&. 

t 344 7395 + 245 = 1'4071; the contiftual dilJui01l' of w bich by 
I '00, will be 7 = the number of years. Ans. 
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7 years hence, is £24.5. At what rate per ceot per annum is 
discount allowed ?* 

(8) There is a debt of £409 .. 9·00992s. payable ill 4 years; 
but it is agreed to take £350, present payment. Required 
the rate of discount. Ans. £4 per cent. 

EQUATION OF PAYMENTS AT COMPOUND INTEREsT. 

RULE 1. Find the present worth of each payment respec· 
lively; and add them together for the whole present worth: 
then the time in which that present worth will amount to the 
sum of the debts "ill be the true equated time re·quired. 

2. Find the amount of each debt ii'om the time of its be­
coming due till the time of the last payment, and add the 
respective amounts and tlJe last payment into one sum'. 
Then find the time ill which the sum of the debts would 
amount to that sum of the amounts: subtract this from the 
time of the last pa)'ment, and the difference will be the true 
equated time. 

(I) Required the true PfJuated' time for the payment of a 
debt of £ 400, of which £320 is now due, and the rest at the 
end of {j years; reckoning compound illterest at the rate of 
£5 per cent per annum? .qns. ,90714 years. 

(2) If £ 100 will become due Olle year hence, and £ 104 
three years hence, what is the true equated time for payment 
of the whole, allowing compound interest at £ 4 per cellt per 
aunum? .(J TIS. 2 years, 

(3) If a person will have to receive £200 at the elld 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. 

DUODECIMALS 

ARI~ so named from the integ-er of eaC"h denomination ('on· 
taining twelve of the next inferior. They are in !.fellera) use 
among artificers for computing the quantiti~s of tht'ir mate· 
rials and labour; both in Superficial and Solid .ll:!tLSIO'e,t 

• 34"7395+ 245 = 1'4071; and 7.y 1'4071 = 1'05; which gjvel 
£. 5 per cent. Am. 

t For a clear and intelligible explanation of the djfflmmt .iI'l~sItT", 
see the Tables, page 26, s.c. 
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12 inches (') make I foot. 
12:seconds (") ...... I inch, or prime. 
12 thirds (",) ...... 1 second, &c. 

To multiply duodecimally. 
RULE 1. Under the multiplicand wlite the corresponding 

terms of the multiplier. 
2. Multiply by the feet in the multiplier, observing to 

'carry one lor every tweli:e, from each lower denominatlOu to 
the next superior. 

3. In tile same manner multiply by the inches in the multi~ 
plier, setting the resl1lt from each term one place tarther to 
the right. 

4. Proceed ill like manner with the remaining denomina­
tiulls, ancl the sum of the products will be the total product. 

;\ un: 1. Length and Lreadth multiplied together produce the U,1"l'a 

(If a superficies; aud this llJultiplied by the thickness, produces the 
solid ('unitltt of II. body. 

':2. t is generally more elig-ihJe to take aliquot lla1'is out of tLl' 
nlultlpJicalld Jor the ilJches, &t;. in the Illu.ltiIJlier. 

(I) 
( :2 ) 
( :5) 
(--1) 
(::'» 
(tl) 
(i) 

, U,) 
Ui) 

( 10) 
( II ) 
(l:: ) 
(J;j ) 
( 14) 
( 1:5 ) 
( 16) 
(17) 
(18 ) 

ft· 
P,l ult. 7 
1',1 ult.. 8 
?llult. 9 
lHuit. 8 
~H ult. 7 
}t1111 t. 4 
l1;iult. 7 
",1 ul t. 10 
~ii u It. 75 
~H lilt. 97 
iHult. f>7 
;11 ul t. 7{j 

Molt. 87 
"Mull. 179 
JI-l ult. :.!"::9 
.'\1ul t. ';!.;ji 

lU ult. ~lll 

1\1 ult. 321 

ft. in. 
* 7 9 

j ti 

23 3 
3 10 6" 

27 J 

I 

U 
5 
tl 
1 
6 
7 
{) 

4 
7 
8 
9 
!) 

{j 

3 
2 
9 
4 
7 

1/ ft. I 11 ft. II 

by 3 6* 
by 4 7 Aris. 38 6 II 
by 7 6 a. 72 6 0 
by 3 {j a. 27 7 {j 

by {j 9 a. 43. I 6 
by 3 10 a. 17 6 10 

9 by 3 {) 3 a. 25 ~ () 
{j by 7 8 6 a. it) 11 0 

by 9 8 a. 730 7 8 
by 8 9 ct. 8M 7 0 
by 9 f> a. M3 9 t) 

by 17 7 a. 1331 II a 
by 35 8 a. 3117 10 4 
by 30 to a. 69tiO 10 ti 
by 48 11 a. l:!ti77 6 10 

"by 39 II a.1O:288 6 3 
7 by 36 7 6 a.11402 2 4 
3 by 9 3 () a. ~W88 2 10 

ill. Otherwise. Pruuj by Decimals. 
6=:t79 7"75 

3 :'>"5 
233' 3875 
a IU 6" 2:32.:') 

27 I 6 27·125 sq. feet. 
-~ 

JIt 1111 

2 3. 
li 6. 

II 11. 
4 O. 
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GlfUing, MasOfl,', fiat work, and some parts of Joiner'. 
work. are computed at so much per square foot. 

PaiRter,', Plasterers', Pavers', and descriptions of Joiners' 
work~ are estimated by the square yard. 

Roqfi, Floor,. Partitions, ~c. by the square of 100 feet. 
Bricklayers' work by the square rod, containing 272£ feeL 

(J9) A certain house has 3 tiers of windows. 3 ina tier, 
the height of the first tier being 7 feet 10 inches, the second 
6 feet 8 inches, and the third 6 feet 4 inches; and the breadth 
of each window is 3 feet II inches. What will the glazing 
cost at 14d. per square foot?* 

(20) What is the price of B squares of glass, each meaSl1l'­
ing 4 feet 10 inches long, and 2 feet 11 inches broad, at 4td. 
pel' square foot? .!Ins. £1..1B .. 9. 

(21) What is the value of 8 squares, each measuring 3 foet 
hy I foot 6 inches, at 7id. per square foot? Ans. £ 1..3 .. 3. 

(22) What is the price of a marble slab, 6 feet 7 inches 
IOllg. and 1 foot 10 inches broad, at 6s. per square foot? 

Ans. £ 3 .. 1..6. 
(23) What will be the expense of ceiling a room, the 

Jen:.:th of which is 74 feet 9 inches. and the width II feet (5 

inches, at 3s. lOid. per square yard? Ans. £18 .• 10 •• 1. 
(:!c!) What will the paving of a court-yard cost, at 4id. 

per square yard; the length being 68 feet 6 inches, and the 
breadth M feet 9 inches? Ans. £7 .. 0 .. 10. 

(25) The circuit of a room is 97 feet 8 inches, and the 
h"j!,{ht 9 feet 10 inches. What is the charge for painting it, 
at 2s. 8id. per square yard? Ans. £14 •. 11..2 •. 

(26) ~hat is the expense of a piece of wainscot 8 teet 
3 iuches long, and 6 feet 6 inches broad, at 6s. 7td. per 
square yard? .!1ns. £ 1..19 .. 5. 

fl. in. 

• '7 10 
6 S 
5 4 

19-rotbe whole height. 
TTl 

3 

in. ft. in. 
6=t 19 10 

11 
in. ~2~ 
3=! 9 II 

B. 4 II 6" 
1 =iu 233 0 ti" at 14d. 

T'f'!Jthe whole breadth. d. 2=i £11 13 0 thevall1eatJ". 
I 18 10 the value at 2d. 

Value oC6"= () 0 o.~ 

£ 1:3 II "t AilS. 
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(27) What "ill the paving ,of a court-yard cost, at 3s. 2d. 
pel' .square yard, the length being 27 feet. 10 inches, aDd the 
bread th J4 feet 9 inches? .I1ns. £ 7 .. 4 .. 6. 

(28) A certain court yard is 42 feet 9 inches in front, and 
6.~ teet 6 inches long; a causeway the whole length, and is 
ieet6 inches broad, is laid with Purbeck stone, at 3s. 6d. per 
square yard, and the rest is paved with pebbles, at 3s. per 
sq uare yard. What is the expense? Ans. £ 49 . .I7 .. 0!. 

(29) What will the plastering of a ceiling cost, at 10d. per 
square yard, supposing the length 21 feet 8 inches, and the 
breadth 14 feet 10 inches? .I1ns. £ 1 .. 9 .. 9. 

(30) What will the wainscoting of a room cost, at 6s. per 
square yard, supposing the height of the room (including the 
cornice and moulding) is 12 feet 6 inches, and the compass 8:3 
feet 8 inches: the three window shutters each 7 feet 8 incbes 
by 3 feet 6 inches, and the door 7 feet by 3 feet 6 incises? 
The shutters and door being worked on both sides, are reck-
oned work and half-work. Ans. £36 .. 12 .. 2!-. 

(31) In a piece of partitioning 173 feet 10 inches long, 
and 10 feet 7 inches in height, how many squares? 

Ans. 18 squares, ::I9feet, 8' 10". 
(32) A house 'of three stories, besides the ground floor, 

measuring 20 feet 8 inches by 16 feel 9 inches, is to be floored 
at £6 .. 10 per square: there are 7 fire-places, two of "hich 
measure 6 feet by 4 feet 6 inches each, two others 6 feet by 
{) feet 4 inches each, two others 6 feet 8 inches by 4 feet ~ 
inches each, and the seventh, 6 feet 2 inches by 4 feet; ulld 
the well-hole 101' the stairs is 10 leet 6 inches by 8 't'l'l ~ 
inches. What will the whole amount to? 

.I1na. £63 .. 13 .. 3{. 
(33) If a house measures within the walls .52 feet t:j illches 

in length, and 30 feet 6 inches in breadth, the roof beillg vI' 
a true pitch; uhat will it cost roofing at lOs. 6d. per StluaJ'c? 

Ans. £ 12 .. 12 .. II." 
NOTB. A roof is said to be of a true pitch, when the rafters are J. 

(If the breadth of the building. In this case, therefore, the breadlh 
must be accounted equal to the breadth and half-breadth of lile 
building. 

(3t) Wbat will the. tiling of a ba.rn cost, at 26s.6d. (wr 
square; the length bemg 43 feet 10 mches, and the breadth 
¥i fef't,) inches .on the tlat, the eave boards pmjectilJlI.' 16 
Weill'S Oil each SIde? AilS. £2.t .. ~ .. ;)~. 

1,u'/l:;, lll'lI:klu) ers compule their work at tbe rate of a brick and 
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a half thick; therefore, if the thickness of a wall. is more or less it 
must be reduced to the standard thickness, by multiplying the area' of 
the wall by the number of half bri£k~ in the thickness, and dividing 
the product by :l. 

* (35) If the area of a wall is 4085 feet, and the thickness 
two bricks and a half, how many rods does it contain of the 
standard thickness? .!lns. 2{) rods, 8 feet. 

(36) If a garden wall is 254 feet in compass, 12 feet 7 
inches high, and three bricks thick, how many rods does it 
contaiu? Ans. 23 rods, 136 feet. 

(37) How many rods are there in a wall 62i feet long, 
14 teet 8 inches high, and 2! bricks thick? 

Ails. 5 rods, 167 feet. 
(38) The end wall of a honse is 28 feet 10 inches in. 

length; the height of the roof from the ground is 50 feet 8 
inches; and the gable (or triangular part at the top) rises 
42 courses of bricks, reckoning 4 courses to a foot. The 
wall, to the height of 20 feet, is 2! hricks thick, 20 feet more, 
.2 bricks thick, and the remaining part, a brick and half 
thick; and the gabl~ is 1 brick thick. What is the chllr~e 
lor the whole wall, at £~L16 per rod? .!Jns. £48 .. 13 .. 5!. 

To muWply several figures by 'several, and obtain the product in one 
line only. "'" 

RULE. l\lultiply the units of the multiplicand by the units of the 
multiplier, set down the units of the product, aud carry the tens; next 
multiply the tens in the multiplicand by the units of the multiplier. 
tn which add the product of the units of the multiplicand multiplit:d 
by the tens in the multiplier, and the tens carried; then multiply the 
hundreds in the multiplicand by the units (If the multiplier, adding: 
the product of the tens in the multiplicand multiplied by the tens in 
tbe multiplior, and the units of the multiplicand by tbe hundreds ill 
the multiplier; and so proceed till you have multiplied the multipli­
cand all through, by every figure in the multiplier. 

Multiply •••• 35:234 
by .... 52424 

Product 1~47IU7~16 

EXPLAN ATION. 

First 4 X 4 = )6, that is, 6 and carry I. Secondly, (3 X 4) + 
(4 X 2)' and I that is carried = 21, set down 1 and carry 2. Thirdly, 
(2 X 4) + (3 X 2) + (4 X 4) + 2 carried = 32; that is, 2 and carry 
a. Fuul'thly, (5 X 4) + (:I X 2) + (3 X 4) + (4 X 2) + 3 carried 
= 47; set down 7 and carry 4. Fifthly, (3 X 4) + (5 X 2) + (2 X 4) + (3 X 2) + (" X 5) + 4 carried = 60; set down 0 and carry 6 • 

• In this and the turee following examples, the rod is considered = 
2i2 feet. 
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Sixthly, (3 X 2) + (:) X 4) + (2 X 2) + (3 X .5) + 6 carried = 61; 
set down 1 alld carry 5. ::itmmthly, (:1 X 4) -r Co X 2) + (:! X b) + 
.; carrit:d = a7; tieL d .. wn 7 and carry::l. Eighthly, (3 X t) + (/i + ;j) + 3 O'd.rried = 34; set duwD 4 and ca~ry, S: Lastly,::I X [j + :> c.u­
ried = 18; set down 18, and the woI'k IS finIshed. 

j\lENSURATION OF SUPERFICIES. 

GEO~IETRICAL DEFINITIONS. 

GEfI'lETRY is the scit'llce which investigates the nature and 
properties 01 !iues, alJ~lesJ surfa~es, and solid bodies. 

A I,oillt has no parts or magnitude . 
• \ lill/!. has lellgth only, without breadth or thickness. 
A, hnt' drawll nholly in the same direc~ 

fioll, or tbe siJOrtest distance between two 
l'OllltS, is a 1'igltl or straight line. That ~" 
\. bid cOlJtinually changes its direction )~ 
a Cltrce. 

Parallel lines preserve the same distance 
(:om eacb other throul{hout; and therefore 
\.mJld Clever m~J tl{ough infinitely pro-
Gueed. .. 

A II an.gle is the degl'ee of inclination of 
t \\ 0 I i lit'S, or the opening between them 
.. lilt'11 th~y meet in a point; which is called 
the angular point. < 

C h 
When a line meetin2" another inclines / 

llOt either way, but makes equal angles on lit 
teach side, those are called rigltt angles; I 
and the lines are perpendicular to each / 
other. Thus, the angle A D C = the an-____ / -
~Ie B DC." A 1) B 

An oblique angie is either acute or obtuse. An acute angle 
is less than a right angle, as B DE; and an obtuse anflle, 
greater than a. right angle, as A D E • 

.. When mOfe than two lines meet, forming several angles at the 
flame point, it is necessary to designate each angle by three letters, 
placing that which is at the angular point in the middle. Thu., the 
angle B D C iI that formed by the linel B D and C D. 
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. -\ ,'ul,u/icies, or surface, is a space contained within lilws; 
lind /I"s 11lU dunensions, length and breadth. 

A solid is II. space or body bounded by slIrfaces, aud bll!i 
tllI','e dimellslons, length, breadth, and thickne8S. 

;\ triangle is II. supetjicies bounded by three lines. A 
quadrangle, or quadrilateral, is bounded by four lines. 
, . A ri.'lht-aflgled triangle has one right angle; (Fig. p,,{,!e 
II b;) all obtuse-angled triangle has one obtuse angl~; alld 
lIlI acute-an,gled tria1tgle has all its angles acute. 

A II equilateral t1'ia11gle has the three sides (and COIl5e-

!jUt'lIt1y 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 parfl,lleiogmm is a quadrangle having the opposite sides 

equal and parallel.a When the angles are right ones, it i:; 
called II. rectangle.b ,And a rectangle having all its sid't's 
ellual is a square." 

A rhombus has all its sides equal; but oblique angles.d 

A rhomboid has oblique angles, and only its opposite sidoo 
equal. 

All other quadrilaterals are trapeziums:" but a trapezium 
that has two sides parallel, is called a ira!Woid. 

The basl/ of a figure is the side on wbit!llPit is supposed to 
stand; lind a li.e drawn from the vel' lex, or opposite angl .. , 

. perpendicular to the base, is the altitude/ or perpendicular 
Ileil4ht. 

Right-lined plane figures of more than four sides, lire 
called polygons. A polygon of five sides (or angles) is a 
pentagoll; one of six, a hexagon, &c. Vide Table, page I (j'-:, 

A circle g is a plain figure, contained under olle curve lille, 
CAlled the circumference; which is in every part equidistallt 
Jrolll the centre, 01' middle point within it. The circle COII­

taills \/lore space than any other plane figure of equal compass. 
A straight line passing throngh the centre, and meeti!J~~ 

the circumference in two opposite points, is called the diame­
IeI': b alld half the diameter, or the distance from the Ct!lltrc 
to dk circumference, is the radius.i 

A II arc of a circle is any portion of the circumference.s 

• Fig~. 1,2, and 3. b Fig. 2. • Fig. J. 4 Fig. 3. • Fig,5. 
I Tilt! lint! A H, Figs. 3 and 4, is the baNe; and C D, the 1I/lltlllil1: 
• Fig. 7. • The line A B, Fig. 7. I A C, or 8 C. t A V, 01' ADH, 

FJg I). 
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A chord is a right line joining the extremes of an arc. l
. 

The versed sine is part of the diameter cut off by the chord.m 

A segment is a space contained between an arc and its 
chord.n A semicircle is a segment, the chord of which is the 
diameter. 

A sector is bounded by an arc and two radii: D 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 divided 
into 360 equal parts, called 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 
fo~ining the angle, described rOllnd the angular point as a 
centre. Thus, the angle A C B (Fig. 8) is an angle of so 
many deg-rees as are contained in the arc A B. Hence a 
right angle contains 90 degrees. 

An ellipse (01' regular oval) is a plane figure bounded by 
a curve callen the circumfel'ence, returning into itself, and 
described from two points, called the foci, or focuses, in the 
tranSVl'Tse (or longest) dia.meter. The shortest diameter, 
which intersects the transverse at right angles, is called the 
conjugate. The.ameters are also called axes.p 

MENSURATION, " 

Problem r. To find the area of a Parallelogram: whether it 
be a Square, an oblong Rectangle, a Rhombus, 01' a Rhomboid. 

RULE, Multiply D C 
the length hy the I I 
altitude or perpen- Ficr, 1. 
dicuJar breadth: 0 

the product will be 
ilieare~ A B 

(1) The base of the largest Egyptian 
pyramid is a square, whose sWe is 693 
teet. Upon how many acres of gmuud 
does it stand? 

(2) Required the area of a rectangu­
lar board, whose length is 12! feet, lind 
breadth 9 inches. 

(3) What quantity of land does a 

D C 

I Fig. 2. 

A B 

I A Bf ()f A Df Fig. 8. Q\ DE. ft.\ E B D A. • Fig. 9. P l'ig. 1lJ. 
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rhombus contain, the base of which is 1490, and the perpen­
dicul!r breadth 1280 links? 

ProlJlem 2. To find tlle area of a Triangle. 
RULE. "Tultiply the base by the alti­

tude, and half the product ,,.iIl be the area • 
. (I) Re<ll1irerJ...the nllmber of square 

yards ill a tril\ll~, whose base is 49 ieet, 
allli hehdlt 25t feet. 

(~) What is the area of the gable of a 
house, the base or distance between the 
l'aves being 22 feet:> inches, and the per-

Fig. 4. 
C 

pendicular from the ridge to the middle , ___ -!----.,_J 

of the base, 9 feet 4 inches? A D B 
RULE 2. When the three sides only are given.-}t'rom hali 

the sum of the sides subtract each side severally; multiply 
the half sum and the three remainders continually together; 
and the square root of their product will be the area. 

(3) The three sides of a triangular fish-pond are 140, 
3"36, and 415 yards respectively. What is the vaille of the 
land which it occupies. at £225 per acre? 

Pl'ohlem 3. To find the area of a Fi~5. 
Trapezium, or a Trapezoid. D C 

RULE. Divide. the trapezium .--,----F-.. -. ..,.., 
into two triangles by a diagonal; " "./., 
multiply the diagonal by the sum ',/' \\ 
of the two perpendiculars falling ,>i "', 
upon it; and half the product .. / "'" 
will be the area. A B 

. DE + BF X AG 
'I'hat 18, = the area. 

2 
FOI"a Ilrapez(Jid. Multiply the sum o( the two parall"J 

sirles by 'the perpendicular distance between them; and balf 
the product will be the area. 

(I) How I!liLIlY square yards o( paving are in the trape. 
ZiUIll, \I hf)se diagonal is 00 Jel"t, and the perpendfculars 28 
a II rl :};3-! fee t ? 

(2) fInd the area or 11 trapez.ium whose sOllth side is 2740 
links, e,lst side 3:j7i>, lI'f:'st side 4105, !\nd Ilorth side 3755 
links; 'H](I thl' dial.!olJal, /'1'0111 tile south-west to the llot,th .. 
l',it;! aJ\ell~, l'i:~t> links. 
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(3) Required the area of a trapezoid whose parallel sides 
are 20i feet and 12i feet respectively; the perpenift'cular 
distance being 10 i leet? 

(4) How many square feet are in a board, whose len~th 
is 121 feet, and the breadths of the two ends J5 inches and 
II inches respectively? 

Problem 4. To find the area of an Irltgular Figure. 
RULE. Divide it, by drawing diagonals, into trapeziums 

and triangles. Find the area of each, and their Su Ul \\ ill be 
the area of the whole. 

I. Required the content of the 
irregular figure ABCDEFGA, in 
"bich are given the following 
diagonals and .perpendiculars; 

Fig. 6. 

Ildulely, AC = 5'5 
FD = 5'2 
GC = 4'4 

GIn = 1'3 
nil = )'8 

GO = 1'2 
Ep = 0'8 

.Dq = 2'3 

B 

E 

Problem 5. To find the area of a Regular Polygon. 
RULE 1. ~ultiply the ~erimeter (01' sum of the sides) hy 

the perpendicular drawn from the centre to one of the sides; 
and half the product will be the area. 

RULE 2. Multiply the square of the side bv the corn'­
sponding tabular area, or multiplier opposite to the name in 
the following table; and the product will be the area. 

No. of Names of Polygons. Areas, or 
sides. ·JJfultiplier.~. 

3 Trigo:n, or Equilateral Triangle •. 0'4330127 
4 Tetragon, or ::5q uare ....... _ .... _ .. l'OOOOflOO 
() Pentagon .............................. 1'72047i4 
6 Hexagon .............................. 2-5980762 
7 IIeptagoll ........ _ .................... 36339124 
8 Octagon ................................... 4-8284271 
9 Nonagon .......................... 6"1818242 

10 Dt'ca/!:on .................... ......... 7·6.q420~S 

II lJntit'cagoll ........................... 9:j(j;)(:~!J~.1 

12 I hlOdt'l'i1 !! 011 . ......................... ill' 1 gf)W:24 . -
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(I) Requh'ed the area of a regular pentagon whose side 
is 25 feet. 

(2) Required the area of an oetagon ,,.hose side is 20 feet. 

Problem 6. To find tke Diameter or Circumference of II 
Circle, the one from the other.* 

Fig. 7. 8 
or, as 113 : 355t :: the " 

RULE. As 7: 22t} A, B 

or, as 1: 3'1416 § '-
diameter : the circumference; and reversing the terms ",ill 
find the diameter. 

(I) Req uired the circumference of a circle whose diame­
ter is 12.11" 

* To find the proportion which the circumCerence bears to the dia­
meter, and thence to find the area of' a circle, is a problem that has 
engaged the anxious attention oC mathematicians oC all ages. It is 
nnw generally considered impossible to determine it exactly; but va" 
rious approximations have been found, some oC which have been car­
ried to so great a degree oC accuracy, that in a circle as immense in 
magnitude as the orbit oC the planet Saturn, the dia.meter of which is 
about 158 millious of miles, we are enabled to express the circumfer­
ence (the diameter being given) so nearly approximating to the trl/th, 
I\S not to deviate from it so much as the breadth oC a sinlde hair. The 
three approximations in the Rule are those in general use. 

t This is the ratio assigned by Archimedes, a celebrated philoso­
pher of Syracuse, who flourished aboUt twu centuries before the Chris­
tian era. It answers the purpose sufficiently well, when particular 
accl1racy is not required. 

t This was discovered by Metius, a Dutchman, about two centuries 
since. It is a very good approximation, agreeing With the truth to the 
sixth figure. 

§ This is an abridgment oC the celebrated Van Ceulen's proportion, 
who was nearly .contemporary with Metius. By a patient and must 
laborious investigation, he determined it truly to 35 places of figures. 
(3'141598, &c.) Hut it has been since extended to cousicierably more 
than 100 places ...... 'fbis proportion is extremely convenjent, Crom the 
circumstance of the first term being unity; which saves the labour of 
division, in finding the circumference of any other circle whose "ia· 
meter is given. It is not quite so accurate as the preceding. 

4U As 7 : 22 : : 12 : ~ X 12 == 264 = 37'714285} 
7 7 

355 12 the circum-
or, as 113 : 3M : : 12 : X· = 37'699115 ference. 

)13 
6rj I1s 1 : 8'1416 • : 12 : 3'1416 X 12 = 37'6992 

H 
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(2) What is the circumference when the diameter is 46? 
(3) What is the diameter or a column "hose circumfer-­

ence is 9 leet 6 illches? 
(4) It'the circumference of a great cirele Qf the earth 'as 

the equator) were exactl)' 2;}()OO' Hlires, "}.lat \H)Ulu be I.he 
diameter? ' 

Problem 7. To .find the area of a Circle • 

. RULI> 1. The area i!i equal to a (osrth pa!'t of the product 
of the circLUllterence into the diameter; or, the product &t' 
half the circumference into half the diameter. 

l 'h r h \ d' , 1 1 1 X 3'1416 ere lore, w en tL}e lamder IS ,ble area :::: ---'--'---~ 
= -7854; whence we have 4 

RULE 2. Multiply the sqaate of tlle diameter bY'7854; 
and the product will be the area. 

RULE 3. Multiply trle siluare of tile circumference by 
'Oi968 lor the area. 

(I) Required the area 0(the circle proposed iin Example 1,. 
Problem 6.-

(2) Find the area of the einde proposed in "Example 2,. 
Problem 6. 

(3) What is the area of the end of a rol,le, whose- diame­
ter is 2 leet 3 inches? 

( -l) Requi.red the area when the circumferen~e is 81- feet~ 

Problem 8. To jind the side of a square inscribed in a circle. 

RULE. Multiply the radius by }'4142 (that is by v2), or 
multiply the diameter by ·7071.t 

(I) Find the side of the square inltCribed in the circle 
"hose diameter is 12. 

(2) What is the side of the square iDSCri~d in a circle 
,,·hose diameter is 6 feet 6 int:hes? 

• 37'6992. X 12 = 37'(;992 X 3 = 1l:}'0976 ~ 
4 the area. 

or,12' X '7854 = 12 X 12 X '7854 = 113'0916 
t The following Rules exhibit the principal relations beh'l'fen thg 

circle and its equal square, 01' inscribed "luare. 
1. The diameter X '8862269 ~ h 'd 
2, The circum fer. X '2820948 5 = t e SI c of aD equal square. 
3. The dialDeter X '707 106!:! ~ 
4. The circumfer. X'2:l50791 = the side of the iaecribed IJquare. 
6. The area ..... X'6366J97 
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Problem 9. To find the length of a circ1fu.r ..... 
RULE I. From 8 times Fig. 8. 

the chord ·of half the arc 
subtract the chord of the 
whole are, and ! of the 
difference will be the 
length of the are, nearl,,/. 

That is, AD X 8-AB 

17i 

+3 =: arc ADB. G 
NOTE. Half the chord of the whole are, the chord of half the are, 

and the versed sine, are sides ofii-Sht.angled triangle; any two of 
which being given, the third rna;. e found as directed in page 117. 

RULE 2. Multiply the nu er of degrees in the arc by the 
. radius, and the product by -01745, for the length of the arc. 

(I) The chord of the whole arc is 30, and the versed sine 
8: what is the length of the arc? 

(2) What is the length of the arc when the chord of the 
half arc is 10'625, and its versed sine D? 

(3) Required the length of an arc of 120 10', the radius 
being 10 feet. . I 

Problem 10. To find the area of a Sector of II circle. 
RULE 1. Multiply the length Fig. 9. C 

of the arc by the radius, and 1\ 
half the product will be the 
area. 

RULE 2. As 360" : the de-
grees in the arc : : the arei!. oil' ~ 

. the circle: the area of the sec-
tor. A '---- B 

(I) Required the area of the sector, when the -rndius is 15, 
and the chord of the whole arc 18 ff'et. 

(2) What is the area of a sector \\11ose arc is 1470 29', and 
the radius 25? 

(3) Required the area of a sector whose radius is 20 feet, 
and the versed sine 1 foot 9 inches. * 

0_ The side lIf a square X 1-4142]4 = the diameter l of its circum-
7. The side of a square X 4-442883 = the circumf. ~ scribing circle. 
8_ The side of a square X 1-]28379 = the dia.meter ~ of an equal cir-
9_ The side of a square X 3-5·14908 = the circumf. ~ cleo 

* By the properties of the circle, the versed sine X tbe remaining 
part IJfthe diameter = the «quare of half the chord ofthe arc; WheDCf;J 
all the requisites may be found. 
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CI) 'Vhat is I he al'Pfl of the seetor, when the chord of 11al f 
its arc is Ie! leet :t illches, and lhe verse~ sine 61eet 8 inches?* 

Problem I I. To find the area of a circular Segment. 
RULE I. Find the area of the sedor; and also the arEa of 

Ihe triao!!.le Jormed by the chord and the two r~ii of the 
st'ctor: their d{iference, ",hell the segment is less thau a 
~emicircle, 01' tbeitr SUIIZ, when it is g'realer, \TiIl be tbe area. 
vI the se~ment. 

RULE 2, Divide the height of the segment by the diame~ 
ter, alld find the quotient in the columll of heights ill the 
fullowing table. Multiply the corresponding al'ea by the 
l;quare of the diameter, for the area of the segment.t 

1-:0'-
0:2 
1I:~ 

04 
()J 
06 
U7 
U8 
U!) 
10 
lJ 
Ii 
1:3 

Table ot' tT,e Areas of Circular Segments. 

.!lrea 
of 

Segment. 

'U0133 
'U0375 
'00687 
'01054 
'01468 
·01924 
'02-117 
·02944 
'03-501 
'04088 
-0-1701 
'05339 
'OflOnn 

.... .f1retJ. ~ 
""I: ..:::: 
,~ of .~ 

~ Segment_ ~ 

'14 '06683 ·:.!6 
-16 O()7381 '27 
-16 O()8111 '28 
'17 ,08864. '29 
'18 '0~6131: '30 
'1 \} -10390 . ,31 
'20 'i 1182 '32 
'21 :., WYO II '33 
'22 : -12811 '34 
.;.!:} '13647 I '35 
'24 '14494\ '36 
':2;'') '16366 I ·37 

Area .... 
~ 

of .;;;. .. 
Segment • . ~ 

'16:226 -39 
·17109 ·40 
-18002 -41 
-18!:J05 . '42 
'19817 "43 
'20738 -44 
'21667 -% 
-22603 '46 
,23647 -47 
-24498 '48 
-254M '49 
-26418 1)0 
'27386 

Area 
of 

Segment. 

'28359 
'29337 
'30319 
'31304 
-32293 
'33284 
'34278 
'36274 
'36272 
'37270 
'38270 
'39270 

I I . ·38 
-~~~~----~--~------~------~--~------~ 
(I) What is the area of a segment, \Then the chord of the 

u hole arc 1s 60, and the ehOl'd of half the arl! 37! ? 

• When the half cllOrd (see AE, Fig. ?) of the arc ill found by the 
properties of a right· angled triangle, then AE 2 = the versed sine 
(DE) X the remaining part of the diameter;. ",lienee the diameter 
(and consequently the radius) will be known. 

t When there is a remainder (or fraction) after the second quotient 
figllre, in dividing the height by the diameter; having taken out the 
area answering to the two figures, add to it lIuchfractional part oC the 
difference between that aoel the 7IClrt IRIccceding area, for the sake fJI 
greater accuracy. 



lSSISTl.~T.] MENSURATION OF SlJrERFICIE:;. 113 

(:2) What is tile fll'ea of a se!,!"mellt "hose htig'ht 18 18, 
Illlli IIII' diall1t'tt'r of the circle 48? 

(3) Rt'ftuired the area of a circular sl'gment wlJOse height 
is ~. alld chord 20? 
(~) What is the nrea. of the segment of a. circle whose ra­

ilius is 2..1, the chord of the whole arc 20, aud the chord of 
flair tht' are 10 2? 

(5) If the radius of a circle is 10 feet, ",hat is the area of 
the segment whose chord is 12 feet~ 

Problem 12. To filtd the circumference of an Ellipse, tiLe 
transverse a1Ul conjugcu diameters being giltien. 

RULE. .Mult.iply the square Fig. 10. 
root of half the fltllD of the C 
squares of tbe two diameters 
by 3'1416. and the product 
will be the circumferenee 
nearly.* 

( 1) Wiaat is the c:irclllofer­
ence of an ellipse whose trans­
verse diameter is 24, and con­

, , 
~ 

A ..••.• ---•.. +----.-.. -.. -. B 

~I 
D jug'ate IS? 

(~) nle t\Vo axes of an ellipse are 60 and 45 yards re­
sp~ti\'ely: ",hat is the circumference? 

Problem 13. To find tlte area of an Ellipse. 

HULE. :Multiply the product of the a"es by '7854, for the 
8.rea. 

(1) Rpquired tbe area of an ellipse whose axes are 3-') and 25 
(2) What "'ilI be the· expense of tJ'encbing an eltiptic gll r­

den, whose axes are 70 and 60 feet, at 31- per square yard? 
(3) Required the area of the ellipse in Grosvl'lIor Squart>, 

London; the transverse diameter being 8'40 chains, alill lbe 
conjug-ate 6'12 chains. 

Problem 14. To find ike area. of an Elliptic Se9menl, lite 
base heing parallel 10 either axis. 

RULE.. Divide the height of the segment by that axe of 
""!Jich it is a part, and find, in the Table of Circular Seg­
ments, a veried sine equal to the quotient. 

* Tfthe halfslIln of the tw~ diameters be multiplier.111I' 3'1,116. lbe 
J,rnduct "'ill ghe the cil'cumference IUffidcJltl1J uear ful' Ulmt pl':J~li""1 
pl&rp(lIil.'I'i. 
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Multiply the corresponding tabular area and the h·o axes 
eontinually together, and the product will be the area. re· 
quired. 

(1) lVbat is the area of an elliptic segJJH!nt cu.t offb~ a 
line (called a double ()rd III ate ) parallel at the conjugate dla· 
meter, at the distance of 36 )'ards from the centre; the axes 
being' 120 and 40 yards respectively? 

(2) Required the number of square yards in the segmenL 
of an ellipse, cut off by nn ordinate parallel to the transverse 
diameter; the height being 6 feet, and the two axes 36 aud 
26 feet respectively. 

A COLLECTION OF QUESTIONS. 

(1) WHAT is the value of 14 barrels of soap, at 4~d. per lb. 
t'uch barrel containing 2M Ib.P Ans. £60 .. 13 .. 6. 

(2) A and lljoined in partnership; A put into the joint 
~tuck £ 320 for 6 months, and B £ 460 for 3 months: they 
gained £ 100. What is each man's share of the gain? 

Ails .• a's, £ 63 .. l3 .. 9~?;~; and }j's, £ 46 •. 6 .. 2~Val' 
(3) HoI\' Ulany yards of cloth, at ) 7s. 6d. pel' yard, can I 

1m ve for 1:3 cwt. 2 qrs. of wool, at J 4d. per lb.? 
Ans. 100 yards, 3s qr8. 

(..:) If I buy JOOO ells of Flemish linen for £90, at \lhat 
rne~ must J sell it per English ell, to gain £ 10 by the 
"IJOle? Ans. 3s.4d. per ell. 

(5) A has 618 lards of cloth, at J 4s. per yard, ready 
mOIlt'y, but ill baIter nill have 16s. B has wine at £42 per 
tUIl, ready InOlWY: \\hat must he charge it per tun in hartel', 
,u1d "llat l)uantil y must be given in exchange for the cloth? 

Ans. £ 48 per tlllt, alld the quanlity, 10 tuns, 3h1tds. 12!,qals. 
(0) A jeweller sold jewels to the value ot' £ 1200, for which 

he has received in part 876 Frellch pistoJes, at 16s. 6d. each. 
How much more is due to him? Am;. ;( 477 .. 6. 

(7) A 11 oilman bought 417 cwl. 1 qT. l6/b. gross weight 0-1 
tram oil, tare 20 lb. per cwt.: how lDany neat gallons were 
there, allowing 7~ lb. to a gallon? A1/s. 6120 gallons. 

(8) I f I buy cloth at J 4s. 6d. per yal'd, and sell it .at 168. 
9d. what is the gain per cent? Ans. £ 16 .. 1O .. 4,}49"' 

(9) Bought 27 bags of ginger, each weighing gross 84~ lb 
tare J i lb. per bag, tret as usual: what is the value at 8!d 
.per lb.? Ans. £ 76 .. 13.~2i. 
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(10) If ~ 0%. cost -1-8. what will Hb. cost? A liS. 17.1. 6d. 
(ll) IC ! of a gallon cost i of a £, what will t of a tun 

eost? Ails. £ Jill. 
(12) A ~ntleman ,,·ho spends. one day with another, 

:£1 •. 7 .. IOt,lays 'liP at the year's eod £340. What is his an-
IlUal incolDe ~ Ans. £848_14 .. 4~. 

(13) What is the did'erence. in OURces, between 13 fothers 
of lead, and 3!J hoxes of tin, each box weighing' 3S8lb? 

Ans.212160()unces. 
(14) A captain. c0mmanding a. crew of 160 mariners. 

captured a prize worth £ 1360. The captain was allowed 
oue-fifth, and the rest WitS equally divided among the sail­
ors. What was each man's share? 

Ans. The captain had £272; and each sailor, £6,.16. 
(15) At what !'ate pel' cent will .£956 amount to £1314 .. 

10 in 7! years, at simple interest? Ans. £5 per celtt. 
(16) A has 24 cows, worth £3 .• 12 each. anll B 7 hUI'St's 

"'olth £ 13 each. How much will make good tire ditJereJJce. 
ill case they intelcllallge their droves of cattle? 

~im. £4 .. 12. 
(17) A mao left £ 120 to be given to tlm't' l't'I.wlIs, :i, g, 

and C; B to have twice as much as A. ami C as much at> A 
ulld 8: what "'as the share of each? 

AJts. A, £20; B, £40; and C, £60. 
(18) £1000 is to be divided among thr~e men, in sUl'h a 

manner, that if A has £3, n shall hav!:: £5, aud C £S. How 
much will each man have? 

A.ns. A. ;£ 187 .. 10; B, £312 .. 10; and C, £SOO. 
(19) A piece of wainscot is 8 feet 6} inches long, and 2 

feet 9;1 inches broad. What is the supe,rficial content? 
" Ana. 24fett 0' 3" 4'" 6"". 

(20) A garrison of360 men, who bad originally six months 
provisions, having endured a siege of 5 months,. without ob­
iaiIiinl;' any relief or fresh supply, wish to kilO\\, hmv many 
men must depart, tbat the provisions may suffice for the re-
sidue () months longer? .I1ns. 288 men. 

(tl) The less of two numbers is 187; the difference 34. 
The square of their product is required. .11m. 1707920929. 

(22) A but.cber sent bis man "'itb £216 to a fair to buy 
cattle; he bOll·ght oxen at £ 11, cows at 40s. colts at £ 1 .. 5, 
and IlOgs at £ 1 •• 15 each, and of each a like number. What 
"'as the number of each? AnI. 13 of each sort, and £ 8 over. 

(23) What number added to II;' ",m produce 36H~ ? 
. Ans. 24l~", 
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(24) What number multiplied by l will produce 11 r, ? 
Ans.26M. 

(2~) What is the value of 179 hogsheads of tobacco, each 
weigbing 13ewt. at £2 .. 7 .• 1 per ewl.? Ans •. £M7S .. 2 .• 11. 

(26) My factor informs me that he has bought goods on 
my account, of tbe value of £~00 .. 13 .. 6. What will bis com­
mission come to at £3k per cent? .I1ns. £ J7 .. 10 .. 6 .• 2Hqrs. 

(27) If f of 6 were three, wbat would i of 20 be? 
Ans.7t· 

(2S) Reduce 3 qr6. 14 lb. to the decimal of a ewt. 
Ans. 'S75 ewt. " 

(29) Hmv many lb. of sugar, at .qd. per lb. must be given 
in barter for 60 gross of inkJe, at 8s. Sd. per gross? 

Ans. 1386~ lb. 
(30) If I buy yarn for 9d. per lb. and sell it again for 13id. 

pel' lb. what is the gain per cent? Ans. £50. 
(31) A tobacconist mixes 20 lb. of tobac(,o, al 9d. pel' lb. 

with 60 lb. at 12d, per lb.: 401b. at ISd. per lb.; and l:llb. at 
28. per lb. What is a pound of tbe mixture worth? 

,11n,~. h. 2td. ll. 
(32) What is the fliffl'rence between twicf' pi!,!ht aud lWf'lIty, 

aud twice tweut)-eight; also belweentwice five and filty, aud 
h'ice fifty-five? Ails. 20 and 50. 

(33) Whereas a noble and a mark just 16 yards did buy; 
How many ells of the same cloth fur £50 had 1 ? 

.fIns. 600 ells. 
(34) A broker bought for his principal, in the year 1720. 

£400 South Sea slock, at £ 650 per cent, and sold it again 
",hen it was worth but £ 130 pel' cent. What was the whole 
loss? Atl8. £2080. 

(36) C has candles at 6s. per dozen ready money, but in 
barter will have 68. 6d. per dozen; D has cotton at 9d. per 
lb. ready money. What price must the cotton be charged in 
barter, and how much must be exchanged for 100 dozen of 
candles. .fIns. The cotton at 9;td. per lb. and the q'uantity, 

7 ClOt. 0 qr8. 161b. 
(36) If a clerk's salary is £ 73 a year, what is that per 

day? .I1n8. 4s. 
(37) B has an estate of £ ~3 per annum" and pays 68. IOd. 

to the subsidy. What must C pay, whose estate is wortb 
£ 100 per annum? An8. ) Is. 0r;4ad. 

(3S) If I buy 100 y~rds ofriband, at 3 yards for 8 shilling. 
and 100 yards more at 2 yards for a shilling.,and sell the 
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\,hole at the rate of 6 yards for 2 shillings; whetlH'r do I 
gain or lose; Hod how much? Ans. Lose 3s.4d • 

.. - (39) From \\ hat number must ~ be deducted, that the 
l.emall1dt.I.!lIay be t? .11ns. H. 

(4U) A fallnt'r wishes to mix rye, at 48. a bushel; barley, 
~t :}8,; llud oats. at 2s. How much must he take of each to 
sell the UlJxtUI\! at 2s. Cd. per bushel? 

.Il/ls. 6 of rye, 6 of barley, and 24 of oafs. 
(41) If ~ of 0. ship is worth £3740, "bat is the value of 

tile wbole:' .I1ns. £9973 .. 6 .. S. 
(4:2) BOl1!.!ht R ('('l~k of wine for £62 .. 8, at6s. 4d. per gal-

lon. HOII' 1lIa11" gallons were there? Am. 234. 
(43) A dis",ipl1'ted yuung- ft-llow in a short time got thruugh t 

of his ((lfItJllt'; tIt' thell gave £:2200 for It commission in the 
arm): tlis prohlSioll cOlitilllled till he had no more than 880 
gUillt'flS left; IItlich \las ,815 of his money after the commission 
WlIS Itoudlt. \Y1lflt was II is fortune at last? .!Jns. £ 10450. 

(44) A slim of mOlley JS to be divided amongst four men. 
so tlillt Ibe nrst sli,,11 hflVil !. the se('ond t, the third i. ,and 
tbe iourll! tile l'emailldt'J', \\hich is £:.18. What is the sum? 

.I1ns. £ 112. 
(40) WIHlt is tilt' amount of £ 1000 in fit years, at f 4i 

per Cent Pt'1' !IIIIlUrn, simple interest? A1Is. £ 1261.5. 
(4[,) Sultl coods anlounting to the value of £700, at two 

(1il01lt1l8, \lbat is tile present worth, at £6 per cent pel' 
annum, simple intt:'rest? Ans. £6ti2 .. 19 .. 5i ·ls77}r. 

(47) A rooll1 30 feet long, a III I It! feet wide, is to be 
covert'd "illl pnitlted c1olh. How TIlUIIY yards of three-
qUllrt('rs "ide will ('over it? .lJ.ns. 80 yards. 

(48) Betty told lit'r brother Georg-e, that though her ma-r­
riage portion took £ 19312 out of Iler family, it was but! of 
two )'ears' rt'llt. What was his annual income? 

Am. £ 16093 .. 6 .. S. 
(49) A gentI€man havillg 60s. to pay alllong his labourers 

('OJ' a day's \\ork, gave to every boy tid.; to every woman Sd,; 
Hnd to ev{~ry man 16d. There was an equal number of each 
description. What was that number? .flus. 20 of earn. 

(50) Wbat is the solid content of 1\ stone that measures 
4 feet 6 inches long, 2 feet 9 inches broad, and 3 feet 4 
inches deep? '.I1ns. 41! solid feet. 

(51) What does the pay of 1\ ship's crew, consisting of 
640 sailors, amount to for 32 months' service, each man's pay 
being 22s. 6d. per month? .flns.! £ 23040. 

H2 
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(52) A traveller "auld chang-e 500 French crowns, at 48. 
Cd. per crown, into sterling mouey; but he must pay a half­
penny per crown for change. How much ster1itl~ money 
will lIe receive? .Illl.~. £ 111..9 .. 2. 

(5:3) Band C traded tog-ether, and gained £ 100; B put 
in £640; C put in so much that he was entitled to £60 of 
the gain. What was C's stock? .Ilns. £960. 

(54) From what princi pal sum did £20 interest arise in 
one year, at the rate of £ 5 per ~nt per annum? AilS. £ 400. 

(55) How Ulany French pistoles, at 17s. 6t!. each, are equid 
to 672 Spanish guilders, at 2s. each? .Ilns. 7ti1. ' 

(56) Out of 7 (~heeses, each wt'ighing 1 Clvt. 2 qrs. 51b. 
hOIf many allowances lor seamen may be cut, each \\l'igliilllS 
5 oz. 7 drams P '1 A,11S. 35G:3 {:,. 

(:)7) If 48 taken from 120 leaves 72, and 72 t,lkt'1l fl(HlI 

91 leaves 19, and 7 taken ii'olD thence It'aves 1:2, Ilhat 1111111-

ber is that. out of which, \\hen you lJave takeu 4K, 72. I ~J, 
and 7, leaves 12? .Il1ls I,'}:';. 

(,)8) A farmer, unskilled in numht'rs, onlered £50() 1(1 he 
divided among his 5 SOliS, thus: "Giv,,' A," sa~s lit"" 1; B.:!; 
C, i; D, il'; arlll E, t part." Di\,idf-' this t'l)uilald) (1I111,ll.;; 

tbem, accol'dillg' to tbe titthE'r's iuknt;llll. 
AII.~ . .fl. £ 152 .. IO .. 1t *~::!; B. £, 14 .. 7.(;':' ~;f.; 

C, £91..10 .. 0~ {'o3rr ; D, £ 76 .. 5 .. 0! l>~'; E, £6,j .. 7 .. :::! ::'\'',i. 
(1)9) Wllell first the marr;al!e kllot was tint 

lktllt'en my wife aild nit', 
:My age did hers as far t'Heed, 

As three times three dot's tlm·e; 
But whl.'l1 ten years, and Itall teu )ears, 

We man and wife Ilad bt'en, 
Her a~e came then as Ileal' to mine, 

As ei~bt. is to sixteen. 
Quest. What was each of our ages IIhen we manied? 

Ans. 45 years the man, 15 tILe woman. 

SUPPLE.l\lENTAL QUESTIONS. 

()) How many gallolls of the imperial standard rneilsure 
are respectively equal to a hogshead of Willt', and a hogshead 
of ale, old measure; and what was the ~litfert'lJce bet\\eeu 
the 1\\0 ho~sheads ill cubic iuches? 

(2) What quantity of the old ale measure would cene­
SpOilt! to 54 ~allons of the imperinl sta'llIard? 
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(3) How mafl~ gullolls 0(' thp old wiol' meaSHre are equal 
in ljlllllltity to 6:3 gallons. impt'rial meaSllre ~ 

(-i) Rt'duC'f' I.} qUHnE-'rs. ::1 hu!;llt'ls, I peck, old me~sure, to 
its t'(luivalt'lit in the impel'ial standard measure. 

(oj) A Incly who \las askl'd tbe time of the day, said that 
it. \IrIS IWI"f"I'll tlu'ee nnrlj'uur: but being- des-i.rt'd 1"0 name 
(lll' e,mcltilIle, she repli~d, .. The minute hand is adraIlced 
IIHlf lin htll~r jlrt'cisely Lefore the hour hand." Required the 
'exact time. 

(tj) If 7 mPH can build a 'HIH 40 yards long', 4 ft'et lii !..'li , 
tlUd :.:: /i·,.,t tllick., in 3:! oilys; how lTIany lI1('n \lill build a wall 
2-40 vards Ion!.!', 6 fpet IJig-h, aflri3 fee't tbick, iofJ tl davs?*" 

(7) The \l"t'i!:ht of' a -certain bal' of il'on, 2 leet iOIl!;, 3 
inclws broa,d, find I inch thid<, is 2:) llis. What is the weidlt 
(If a j;,u' of similar quality wNeil is 7k feet long', 41 illCLts 
(noad. ,md 8! iu'Chl's thick? 

f:-:) .-\ person \~'ho Iw.d five-ninths of a minI', marIe his 
~:OUIl~l hroth"f a present of half his shart', and sold half tilt' 
'·t'm'Lindt'1' to his cousin John, who soo .. alln pllJ'chaSL-d t (,I' 
till:' YOllflger brother's ShlUl'; but BOW oifers to dispo>e of 
half his interest in the min~ IiII' £ 150. EstiJ.lHltillL!: at tIlt' 
~i1rnt' rate, "hat is the value of the wbol·e millt·, a!HI '0,. each 
hrot l:el"s share? 
(~ A, tmvellip,~ fi'om Lond<Hl tQ lHarH.:I!\:,stfl·, and B, 

frolH _\Iancit,'S!CI' to Lond,oll, 8ft Ollt at the salllt' lilll\'. T!wv 
nH:'t't at the ·elldof six days, A Il.a\"ing trafJellt'd <3 lJIilf's a day 

• ql1e~Li"lI~ (,f CfmljJ(JllT1'rl P~o/'''rti.orl~ in wbi-ch the t('rillS are II 11 my­
,"U<, mav be slIheLl h'l Rule 4, 1"'1' the l)[}1:iblt! ituleof Three; but (be 
follll\\'ill~ methud is niore cOfH'ellient. 

R(;LE. Arrange the terms of the .first CllWff! &nd fffi'f'l ill one line, 
:l n<1 the ('''r,~"plltlding terms (If tlte SI!CfJltd crUMe and ejf'!ct l'xactly unner 
thelll; sl:JfJi'I.\'m~· the plaee of the term songht with an a8tl!l'isk, and 
()unnecti~g the CONtrary (.'Il.UReS .and e'lfeds by cross Jines. Multiply 
('''Iltinuallv the terms of each oause and the. other ejj'eot: divide tilt.' 
1)l'"duct al~liing fl'fllll the!,tU llumber of' terms, by the product of thl'sc 
with wbieb the Uank term is cOllnected, and thequetiellt will be tbtl 
answer. 

... m 
lf7 

* 

Solldion of tke above example. 

dnys built! y.lorlY ft, h. ft. tho 

32 40 : 4 : 2} 
8 X 2,10 : 6 : 3 

a ",all, 

I 
It: 6 3 _ 

7X~:! X:tf'¢X6X3 3-,8 ..,. = me,,_ 
hlX,f7X;t:X2 Am. 
I I 1 I 
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Ulol'e than B. At \I hat rate did each go, the distance beiug 
1 t;o mi les? 

( IU) A coach \\ bich runs the whole distance in 31 hours. 
:!itarts IrOlr. Loudoll at the same time that another which does 
il ill 21 hour!;, starts from Manchester. Required the nUID­

lwr uf llOun. t'iapseJ, auJ the distance tra\'ellt:J Ly each when 
thev mel't. 

(11) A load of I'orn was sold for £ 15, at a loss of 15 per 
ceut. What ShIH 11.1 it have been s01L1 for to gain as much 
per cent as the COrll cost? 

(12) Two lIlen purchased a grinding stone, 42 inches in 
diameter, fur a guillea; 01 which the Ii ('st paid twel ve shillings, 
They agree that the first shall use it till his share is worn donn. 
Wilat will be the diameter when the i'lpcond receives it? 

(13) If A aull II togethel' do a pic..:e of work in 7* days, 
which A alone \\ould accomplish in I:'!t days; in wlmt timo 
would B do it himsP.lf? 

(14) A persoll lent £400, and ag-reed to receh'e in return a 
yearly payment of £50, for J3 yeal's. Whether would he 
gaiu or lose thereby, reckoning Compound J uterest at £5 
per cent per allnum P 

(15) By selling" a horse.£or £60, J gained one-fourth of "hat 
he cost lIIe; Lut the whole cost (including the expense of his 
ke<'p) \\(\S one-lourth more than the uriginal purchase. HoI\' 
Hluch did l. give for him, what did 1 expend in ket'ping him, 
aud \I hat did I ~ain per cent? 

(16) It has Leen found by experiment, that souno is COll­

\'eyed through tlte air at the rate of 1 J4:l feel ill a second. 
Huw far (iistant is the cloud, when 7* seconds <'lapse between 
seeing the tiash of Ii~htning and hearing the thunder? 

(17) \V hal is the height of a towel' that projects a shadow 
75'75 ) (~I ds long, at the same time that II. p~rpt'ndicular staff 
;3 feet high, gives a shade of 4'60 feet in length P 

(18) A bankrupt owes £2580, a'ld the value of his dfects 
is £846, and the amount of recoverable debts £358 .. 12, 
besides nhich he hilS an unexpired lease that has 13 years 
to run, valued at £ 12 a year more than the stipulated rent. 
If the lease be disposed uf fol' present money, allowing 
Compound Interest at £5 per cent per annum, and if the 
working of the commission and other expenses amount 1.0 
£472; what will his creditors have in the pound, provided 
they allow him £ 150 ~o recommence business? 

(19) A youth aged 12 yeurs, having had bequeathed to him 
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an anlluity of£5) (01'12 )ears, tocommeuce \\hen he comes 
of "I!t'; tht' eXt-'Clltors tlJlnk it \\ ill be more advantageous to 
('xclJllu~e this for all 1II11luity to commf'nce immf'rliately, 
lIud continue till he is 21; to enable thelD to give him 
some !:'ducation Rnc\ a tradt'. What \\ill be such annuity, 
£ 100 being resef\'ed at the conclusion to set him up in busi­
ness? 

(20) Thf're is an island 73 miles in circumference; to travel 
'round which three pedestl'hns all start 8t the same lime: 
A t1'aVelR 5 miles II day, B travels 8, and C 10 miles a day. 
In how, many days will they all corne together again, anu 
bow many circllits will encb have made? 

(21) '¥hat will a bankt>r charge for discounting' a bill of 
£52 .. 10 on the 7th of ApI il; the bill beiug due on the 19th 
of May? 

(22) My ag-ent in LODdon having advised me, that he has 
purchased goods on my UCCllunt to the amount of £756 .. 10, 
at 6 months credit, or £ '; ~ per cent discount for prompt 
paymellt; if I send II n'mitlance of £ 400, to be paid do\\ II 
on accolll1t, after deducting- out of it his charge for commis­
sion at £2i per cent; what will remain to be discharged at 
the end of 6 months?* 

(2;1) If I insure a house for £250, at the allnllal charge of 
) s. 6d. per cellt, and the furniture, &c. for £ 150, at the rate 
of 4s. 6d. per cent; "hat shall I have to pay yearly to the 
] nsurance office, including the duty paid to Government of 
t. or 2s. 6d. pel' cent? 

. (24) If 12 oxen "ill eat 3tacres of grass in 4 \leeks, anrl 
21 oxen will eat 10 acres in 9 weeks; how many oxen will 
f>at 24 acres in J8 weeks, alloning the grass to ~row uni-
forml y ? Newlon. 

(26) A bath is supplied with water by two cocks; from 
one of which it may be filled in 40 minutes, aud from the 
other in 50 minutes: a dischargiul!; cock will empty it (when 
tilled) in 25 minutes. If all the three be opened at the same 
time, in what time will the bath be filled, supposing the influx 
and efflux to be uniform? 

(26) A person who had spent two-thirds of ilis money at 
one place, and half the remainder at allotiler, fOllud that he 
had £32 .. 12 left. How mucu bad he at first? 

------~~----------------------------'---- . 

• See Note to Example II, Discount, pnge 73. 
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(2i) The length. breatlth, and heig'ht of a room are 9, 6, 
Gl.r.d 4 yards respectively. What is the longest right line that 
<Cltll he ta ken within that room? 

(28) What mHst be tile len~th of a cord with" iJich a horse 
may he It'lhered to It certain point in a straight tence, so as 
to allo\\ him tht> Iihe'1:y of grazing to the extent of I rood; 
supposiug that he caB reach 2 yards bey'ond the tether? 

(2~) A persoll playing at cards, lost three nights 8ucces~ 
sivt'h. Tile first night be lost half his sovereigns, and half a 
H)\'t;ei~1I besides; tile second night he lost tHllf the remain­
(leI', and halj" a soverei~n more; and tIre thi"d Bight, half tbe 
rel:lail!der, lind lwlf a sovet'eigu mort', which reduced his 
blut.:k to til euty. How Illany sovereigns bad he at first? 

(:30) The 1l1011lb of July, 1828, was remarkable, both in 
Eligialld, lind several parts of the Continent, for excessive 
ntins. At Derhy, the quantity collected in the plltviameter 
(oj' rain-guage) betweell the hours of 'nine, A. 1\1. of the 9th 
ul thilt month, and :Ji,t' the following moruing (an interval of 
:.!I hours), was a'69 inches: to the evening of the !JIb, it 
ilmuunted to 71 iuclles; and by the condusion of the 29th, 
iW illtl'nal of 21 da)'s, of \,hich 10 only were 'very rainy. 
tile lUtal depth of water collected was II! inches. HoI\' 
wallY hogsht'ads of 64 alld 63 imperial gallons rt'specti\'e1y, 
jail 011 all acre of ~roulld to amollllt to the depth of olle inch: 
Hill! IIOW mallY bog-sheilds of each kind fell on the surface of 
un acre during each of the three several interVals above-lileu­
tionet! r 

(31) A person "ho occupies a piece of ground for which 
lIe pa)'s a rent of :£ 10 per annum, wishes to take. it upon a 
lease fol' forty years, wiLh the obligation of laying out upou 
it lim'iug the present year £600, in the erection of a building, 
which is to be left ill 1S~)()d tenantable condition at the termi­
ualion of the lense. The question is, how lnuch will be a fair 
ulll1ual reot for the lessee to pay, during the term of contillu­
iillce of such tenUl'e, admitting the ground rent paid at present 
10 be It jair Ollt'; and supposing' the customary interest of 
Hlouey to be at the rate of £fj pel' cent per annum? Also. 
~UppOSillg- interest to be at £4 per cent per annum? 

(32) What niH be the expense of covering and guttering 
a luol \\ilh lead, at 18s. per ClVt.; the length of the 1'001 be­
ill!,{' 4:3 I~et, and tie breadlh or girt over it 32 feet; the CUI­

tnillL: !)7 1('1"1 long-, and 2 feet \\ icie: the lead for the tOI~IIWI' 
bl'ill~" Y'8:31 lb. and lor the latter 7 3i31b. to the square foot i' 
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CO:UPENDIL~l OF 

BOOK-KEEPING, 
BY SINGLE ENTRY, 

INTENDED FOR THE PURPOSE OF INITUTING YOUTH IN TilE tEADI"'" 
I'IUNCIPLES 0),' l'HAl' llllPORTANT llUAICCIl OF SCIJ::NCE. 

BOOK-KEEPrNG is the art of Tecording pecuniary or commercial 
transactio liS in a rcgnlar and systematic manlier. 

The science of 8ook.k~eping admits of innumerable varieties of metho,l; but its 
~ne"al priocipl~s are invari"ble. The.e beill~ well understood, the J...nowled!(e of any 
p"rticlllar system, adal'ted I" the peculia.' conCerns of any counting-bouse, will be easily 
ncquired. 

Sillgle Entr.'!. bein~ the most simple and concise, is the methou 
usn ally adopted in r~tail business. 

The Gt:nt:ral Rule to be observed in every system of Book-keeping, 
is, 

To TWlke (lny l,er.,on Debtor (Dr.) for mOlley or goods 7I;hil'h be r~­
C.,)I"CS fmm llIe, llnci to 7IIaite him Creditor (Cr.) fOl' 1vhateve .. I receil"e 
(rum f!l'm. 

The book~ usually kept in Sillgle Entry, are the Day-Book, the Cash­
Bu"k. the Ledger, and the Bill-Book. 

':"he Day-Bonk, when a person commences bu<iness, beghs with an 
:n\"'nlory of the existlDJ state of his affairs: after whieh are enlt:red, 
i l\ tht: regular order of time, the daily transactions of Goods bougbt 
aid Sill,!. 

The Cash-Book contains the particulars of all l\1oney transactions. 
I;:: j. rule.l in a. falio form: nn the left-hand page, C/lsh i~ d,·!Jiteti If) all 
8;tm.~ TI!I·cit"f'f/. aHd on tilt' right, Ca8ft is credited by aU SilinS 1Il1irl .. Tile 
Halance (Ill' q'Jantit.\' which the Dr. side exceeds the Cr.) shows tllc 
nm'HJnt of Ca_</i illltDlld. This should he as(:erlailll'd wl'ckly, and in 
'line cllncerus daily, in orud to pl'ove if it corrllspond~ with the real 
(",sit ;/1 hafl.d. 

III the i7edgor are collected the dispersed nccounts of each person 
f .. um the Day Book and Ca~h·Bool" and entered in a CO()ciSIl mann(··r 
ill one folio; the sum~ iu which hll is Dr. being arranged CHI the It·ft­
lnlnrl, and those in which he is ('r. nn the right-hanrl page of the fullO: 
~" that the /jalance of his acconnt (the difrerence betwe~11 the Dr, and 
("'. ~idcs) may always be easily ascertained h." inspection. The trans­
L'rl'ill~ of accounts from the Day-Bouk aud CaslJ-B00k til the Ledger, 
j.; l'a:it'd Pflstill.g. 

In 'n;1I1Y 11''1'1." it i. fonncl r.oo\"t'nit'ot to keep thp (leCOlm! ofG()(J(b Sold at the forme"!" 
ella. i.lIHt thll"t> of (yorxls Uun~ht at the hlttP.I' end ut th~ Lf'dger. ljl:t III Cvncel'us ot 
Illtti!' lltillh_~, twu Lt:'tl~~I's are more conveni(mt; (Jue fOl" t}tJv1:i Suld, and th~ other, 
(' lIlt·,1 t:U! •• JJ/Ju,qlJl Lt:dg~r.n for Goods nOIl~ht • 

• 11 .he 1I11.1.~ll(),'K are copi d th" lnrlieuh,r. of all Bill .• of" E.r"l"mge. whetber 
Pel't!icabfe ot' Pn11f1"'e 'rhe fonnel' m't' rhos!' whieh cmJlc into the TI'a.desmtm'S p09ses .. 
";lJn~ alHi al'e n,'awn UPO'l somp. olh,..,' pe}'-;un i t:u" lattt'!" :I.1'(A thu:,p' which al'e drawn upon 
and ace"pte,1 h) ilim.·-I'lillled Bill-Book< m;lY he h,,,1 uiany Book"oller. 

/1101. -In t',,· (,,!lowing tran"actio,,". llill. Iteceil'a"l" are con.ider,·d a. Cash, but 
many Account,mls do not .,otel· lhetn a. sur-ll, till Cash bas "e~u actu"lly rccdvcd. {or 
"!\t: .. u. 
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MEMORANDUMS 
or tUE TRANSACTIONS STAT)';O IN THE FOLLOWING BOOJtS. 

Jan. 5. Receh'ed from Allen, Wild, and Co. of Leeds, on credit, ~ 
pieces of super blue cloth,. each ;36 yd.,. at 259. 6d. per yard;­
and:.! pieces of narrow brown, l::l4 yd.~. at 48. !:Id. 

8. Sold Bemanl Mason ~ st. raw sugar, at 9!d. per Ib.-3t lb. green 
tea, at 8s. 6(l.-and 3;t ydll. blue cloth, at :!8s. 

9. Bought of Samuel Fletcher I en·t. I qr. fj lb. Kent hops, at £5 .. 7 
]Jff' ewt.-and It ewt. of Worcester, £ 5 .. 11 .. 6 ;-lIix months' 
credit, or 5 per C(:IIt discount for cash.-Paid him }jill, No. J, 
£ :!·L:3 .• 9, and recei\'ed from him a cheque on Smith and Cu. 
Bankers, for the diJj'erence, including dlseo/tnt. 

10. Bought of Simmonds and Co. Li verpool, 2 C1IJt. yellow soap, at 768 
I:.! doz. dip candles, at l::ls. 6d.-and 4 doz. mould do. at lis. 3d. 

14. Sold William Tomlinson 7 yds. narrow cloth, at 58. 3d. and 15 yds. 
calico, at 8~d. 

A9. Sold Hazard and Jones I! st. yellow soap, at Pd. per lb.-f st. mot­
tled, at I:!!d.-I:! lb. candles, Ilt I:!d.-aud 3lb. mould do. at 12!d. 

Paid Cash lor Hill, No.1, W. Holmes, £45 .. 10. 
23. Received frum J. Sanderson, goods as per invoice, £7 .• 3 .. 6. 
2l::l. Sold Hazard and Jones J7t lb. loaf sugar, at Is. Jd.-J2lb. raw do. 

at lUd.-I~ lb. Congou tea, at 7s. 6d.-and f lb. Hyson, at 128. 
31. Paid the balance due to J. Herdson, cash £ 37 .. 5 .. 6, abatement 4d. 

:Sold him on credit 10 lb. bups, at 13d.-and halt' a ream of cap 
paper, at 7d. per ljuire. 

Feb. 1. Sold W. Tomlinson 2 st. yellow soap, at 9d. per lb.-61h. mould 
l·alldl~s. at Is. Itl.-aml 16lb. lump ~ugar, at 12!d. Received 
uf him cash for account due, including the present goods, £ 4 .. W, 
abatemellt' 3~d. 

Paid ilernard Mason the balance due, cash £832; Ibatemellr 
5s. 2~d. 

4. Received of James Taylor half year's interest on £ 70, due this 
day, £ 1..15. 

5. Sold W. Tomlinson I piece super hlue cloth, 36 ydlJ. at 27 •. 6d.­
fur }jill at one mllutll. 

S. W. T(lmliD~on paid me a Bill on Jones and Co. London, due May 
10, £ 60, which should hal'6 been at one month.-Charged him 
discount, 10s.-Paid, agreeably to his order, the diJf'erenee tu 
J. :Sims, in cash, £. to. 

10. Bought of J. Sanderson, cheese 25 crvt. 3 qrs. 171h. at £3 .. 2 .. 6 per 
cwt.-Paid his whole account ill cash, £. 88, a.~ateJ1U!nt Is. 8itt. 

Accepted Allen, Witd, and Co.'s Bill at two mOllths, drawn Jan. 3, 
£80. 

l2. Received of Hazard and Jones's a~signee, cash £2 .. 7 .. 2t, for ,om­
pOIition on £3 .. 15 .. 6, at 12s. Gd. in the pound. 
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DA Y-BOOK. (page I) 

I ' 

... __ .~~fentory, January 1st, 18:10. II £ I s. 

( han: in llmdy Money ................... 11 l;jllO, U 
Bills /{ecl'illabl.:, No.1, on S. Johnson, due I 

:.!9th instant ••••••••••••••••••••••••••• ; 24 3 
ClVt. qr. lb. 

~ea, 3 chests, gross wt. 3 1 17 
tare u 2 7 

Duty included on 2 3 10 at 6s. 2d. per lb. 98 

ClVt. 'Jr. Ih. 
Raw Sugar, 2hhdll. weighing 27 3 18 neat, 

at £3 .. 1·i.,8 per ewt. . ................... 104 4 
James Taylllr owes me on bond, dated Aug. 

4th, 1826, with iDterest at £5 per cent per 
70 0 aonum .....•......•....•.••....•..•... 

-----
17961 8 

lowe as follows: 

d. 
o 

9 

0 

0 

0 
---

John Herdson, a balance of accounts ••..•••• -a71-5-1-~ 
Bernard Mason, for purchase of my hOl1se by 

I auction, to be paid 1st Feb. next •• £ 800 ~ 840 0 
Duty on do. at £.5 per cent. •••••• 40 ~ I o 

Bill, payable, viz. No.1, W. Holmes'S bill, tu \ 
H. Williams or order, accepted by me, dur 
19th instaut ••••••••••••••••••••••••••. \~ __ ~ __ o_. 

922! I.j I 10 
5. 

2 

Allen, Wild, "'id Co. Leeds Cr. I 

t By S pieces superfine blue cloth, each 3fi I 
yrb. at 258. &I. per yd. .............. 137, 14 0 

2 pieces narrow brown, 84 yds. at 4,. 9d. 19

1

' 19 0 
Wrappers. .......................... 0 iJ () 

1-.--------
....:.. ______ 8. _______ II __ 15_71~L~ 

BerJUlrd Mason Dr. 
~To 2 .• e. raw sugar, at 9t pr.r lh. • ••••••• 

3*'6. green tea, at ~s. 6d • •••.••••••• 1 

3i yd,. blue doth, at 28,. • .......... 1 

2 
7 

2 
7f 

[) 5 0 

.1 11-7 114[9L 
• Thl, column. eonC&1nllbe drum ot refereace to the folio of the Ledg.r in. which a01 aeeoun\ is 

pooted. They .lIould b. wrilCeR iD red Ink. 
t The preposition Dr i. alwaYI pur. before any article for .blch I pn.ou ill crldi/,.d. 
: The prepotilion To bleueraU, placC!d before arUclu fur wbicll a pcr:$OD l~ delllkG t bu, 10m. 

Boak-keepo.a 01111\ iI. , 



186 DA V-BOOK. (page 2) 

~ ______ 1830, Jan. 9. _____ _ £. d.. 
Sllmut.f JiYetcher Cr. 

Clllt. '1r. lb. £.. d. 
By Kent hops .•• 1 1 .5 at 5 7 0 6 18 6 

W Olcester do. 1 2 0 at 5 11 6 B 7 :I 

2 15 5 9 
Sh: months' credit, or £5 per cent discount __ ~ __ 

I 
I' 

fur l,resent payment. ••.••••••• •••••• OJ I __ ~ ________ 10. _______ _ 

2 

SilllrUJ)lui,; dlld Cn. livelpoo/. Cr. 

· \ 
By yeUuw soap, 2 cwt. at 'tw. " ......... . 

l:l dux. candles ••• at ~s. 6d. • ••••••• 
" dux. would do. • at lis. ad. • ••.••. 

7 12 0 
5 2 0 

[) 0 

14 19 0 
. ~ 

1 __ - --~ __ 1-------------- 14. ------

2 

William l'umj.illsOIl Dr. 
To narrow clotb, 7 yds.. at .ii,. 6d ••••••••• 

calico, .••• 15 yds. at std. • •••••••• 
" 

19. ______ _ 

To It st. yelJuw soap, at 9d. per lb. 
~ st. IIlUltit:d do. Ilt 9~d • ••••••••••• 
!J lb. caudleli, ..• at ~d . •••••••••••. 
;j Jb. lJ4oulds, ... at b. O~d • ........ 

· · 
· 

1 
0 

2 
11---
I 

0 
U 
u 

I U 

18 6 
10 it 
9 11-

2 ---
1.) !) 

;j til 
6 ~j 

:3 11-
l 

l-Jaxa:l"d and JOlies nr'l 
, -----
1 I \11 \ 2 ___ ; _ __ 2;3. __ _____ -------' __ , __ _ 

Jal/ie,~ 8"lUierslllt Cr. \' I 
:3 By (Juous us per lm'uice* ............... 7 :l I H 

______ , _____ ~t). _. _______ _ 

UI,;:ard lLM J(J/ws Dr. 
'1'u 171 lb. loaf sugar, . at Is. Id • ••••••••• 

1 ~ Lb. raw do. ... at IOd. . ......... . 

~.--"-. 

1~ lb. Cuogou tea, at (N. 6d. .. •••.••. 
! lb. HYSUil, ••• at 1:la • ............ 

u.n Herdsu" lJr. 
TIJ hops, Wib. at Is. Id ................ . 

t rcam cal' paller, at 'td. per quire 

ll'illMln TomliAs61<& Dr. 

0 18 111 
0 10 li 
0 9 4t 
0 6 0 

----------

Tb :l st. yellow soap, •• at 9d. per lb. I I 0 
6 lb. mould candles, at II. Id. •••••••• 0 6 6 

16 lb. lump sugar, •• at h. O!d ..••••••• _0 __ 1_6 _ _ H_ 

2 ~ 4 ~ 
- .. Man, f"Ldejllll'U keel' an In"oice Haok, into wbi("h :aU invoiC:Plor ,0"",,:& pu;:;b3r'rd art.· ,..~u'arl, 
aaa.cr.wecL Some pule ~c jUl'U'ce. ,1J..:1Wf.dW'~ " ... .a.Utill a blank. book. I'll", ~uuL uJ .1.Ik:U, \\ dUe 



DAY-llOOK. (page 3) Jh7 

. 1830, Feb. 4. , £. II. 

James 1'aylor Dr. ' 
To half a year's interest on £ iO, at £. {) per: 

cent per annUDl ....................... 1 15 0 
oj. ,-----1--

lViUio.lII Tomlillsol& Dr. I 
To 1 piece soperfine blue cloth, 36 yd~. nt· 

278. 6d • •••••••••••••••••••••• ' ••••••• ! 4!1.0 0 2 
For bill at one mouth. I 

10. ----C-, .. - --[--1----
Jalnes ~andeJ'IIOI& 

en'/. qr. lb. £.. d. I 
3 By cheese,- 25 ;~ 17 at a 2 6 per cn·l. •• !iO 18 21-

_- 10. ________ :1 ___ . __ 1-__ 

Allen, Wild, .R/ld Co. Leedll Dr. I 
2 'fo my acceptance IIf their Bill at 2 rul,", l 

drawn 3d Jan. B. P. Book, l\'u. 2 ..•••• s ' o 80 o 

3 

12. ____________ _ 
Uatl' PllrvPyallce, in Partnership with 

• J. H£Tdson t Dr. 
To Cash, for Oats purchased by rue t ..... . 

Du. do. • •••••••• bv J. HerdsHTI 
Do. for warehouse room, &c. • ••••... 

Cr. 
By Cash received for Oats sold.: •.••.••.. 

Vo. do. • •••••••••• by J. H. • 

26 II 0 

4t9 0 I' 3 
1 1;$ ~ 

-4771-4-1~-1 

--:-1 ~ I ~ 
'3 I -.5(-it -1-1-1- -1-0-

, £ s. d. 1-. . 

I To Profit, t (42 .. 13 .. 5~) being my share 1 ,- 8.,.1-
6
----

11
-

31 J. H. t (42 .. 1:L.'j~) being his shareS ~ 
, 12. ________ .'\ __ ._ 

--'I'.!"ltI, H,'rdsml Dr. 1--1-To C,Lsh ad\'anced tn him on Oats' concern 433 17 0 
Oats sold and I'eceh'ed for by him. • • • . {jJ 2 ~ 

--------
! 4tlS 19 1 8 

Cr. ,---------
By n.Bts Jlun'h~~ed .by him •....••....•• '14491 II I 3 

iJlS ~han: 01 prufit . ..•. . .•.•.•• . . . .•. ,It 13 &! 
14m-i~-ISi"" 

----------
... flll Co. (D. B. p. 1.) III slIppesf'd ttl be 11 cop}' f'rom thrir involrl'. Somr make tbe If1tHlict~Jlook arne 
nlJlo fur the to lJought' LfJ~~." 1'hill lut DlethDd, Wbl'O thE! nature uf the trade will admit, j, lIdJ 
"'Ofth adoptin; . 

• Thi.l. sUPpoI<d \0 be bouJht by IiIeloDI <fI'1. (1201b.) agre •• bl,10 IiIelenerat prac\i"". 

, Vide E1.'lmple of a fartncrship COD('tm, p. 189. 

:: In thlw rnnf'("m. the enni,.1 of Cash aTt' Dot mad., in the C •• b~ Eook; tblt belD, onty • II'Df'" 
ICakmeo, gf b'autactiunl IU .. ,poI4-d to It •• a takeo plAee before the ope nIDI or &.beae Buok&. 



(I) Cl~SH·BOOK. 

J~~~~ h-o Stock . ~.~~~. ~~· •.••••••• .l1 !J5~ II. 

o 
Bills Receivable. No. I, on S. 

J()hnsolJ .•••••••••••.•.•. 24 3 
S. Flekher, ebe'lue on Smith 

and'Co •••••••••••••••••• 12 
9 

9 I 13 

d. 111830 
o IJan.9 

9 I 

co 1'iTn·\ fro I II 
By S. Fit tlLlr, ) aid l;im tilLI 

r\o. I .••••••••••••••••..•. 2 I 

His Bl·C!. 1: 15 •. 5.!J IH~ 1 Us :3d 
discount ........ £ 1,(,,10 .. 6 !, 

3 Dilf. see Dr. side... 9 .. 13 .. S 
191By Bills payable, No. I, W. 

Holmes'S ••••••••••.•••••. 12 
311 John Herdson, balance of Bl·ctS. 

(abatement 4d.) ••••••••••• 
Balance •...•...........•... 

(I) -CCJ 
00 

£ 5. d. 

~·l 3 9 

46 I 10 0 

37 I {) Ii 
1426 Ii V <"'l 

1 ::-
-------- r/l I 1533-'~7 0 I 

''fo Balance. .................. 1426 17 9 
Feb. 1\ W. TumlinsUli (abalement3!cl.) 2 4113 0 

4 J. Taylor, ! year's int. on £ 70 1 I I.) 0 
8 W. Tomlinson, Bill on Junes 

F.b. IBy Be",a...JM ... n (total £832.. l ... 
c 

1 5 .. 2·!, abatement us. !lId.) ••• I, 832 0 0 :>: 
8 W. Tomlinson, paid to J. Sim~, ' 

. 
I by his order •••••••.•••••• 2 10 0 0 

1533117 0 ~ 

and Co. London, No.2, due 
1\loy 10 •••••••••••••••••• 121 60 

Should have been at one mouth: 
,01 0 

- I debit him with di~eount .• IO.~.12 
His acct. £1!:1 lOs. Dill: £ JO. 

see Cr. side .••..•••••••••... 
12 To Hllzard and Jones's A~siglll'(~, 

composition un .£ 3 .. 1 ,).'{i, al 128. 
tid. in tbe £. Loss,.r. 1 .. 1:I..3i. 1:3 

I 
- I 

21 
I 

71 2t i 

IlfI),') 112111~ 
.===.~ 

10' James Sanderson (£SS .. LSi-. 
abatement Is.8!d.) ........ \3 ~ 8S\ 0 I 0 

Balance •••••••••••••••••••• 3 565 12 lit 

. i495Tlil IIi 
11=z== 



LEDGEn IXDEX. 18~ 

INDEX TO THE LEDGER.* 

A Aliell, Wild, llnd Co. 2 N ,I ---
B Bills Payable ••.••• 2 0 Oats' Purveyance .. 

! -
C P 
----- '----
D Q 
E R 

I F Fletcher, Samuel ••• 2 S Stuck .•••••••••.•• I I 
Simmouds and Co .•• 2 

G Sanderson, James. .. ~ 

-- - __ I 

H Herdson j John ••••• 1 T Taylor, James ••.•.• I 
Hazard and Jones .. 3 Tomlinsunl Wm, ... .. 

I J U V 
, 

I 
I . -_. --- ------ -- -----
K W 

L XY 
M Mason, Bernard. ... 1 Z 

• The Le~r has au Alphabeti&1 Index, showing, at ont! "lew, in what (<>liD' allJ' 
per.lon's aeceunt may be foUnd. 

EXAMPLE OF A PARTNERSHIP CONCERN. 

John flerd.on and t have been engaged in a joint c:om:e!'n a~ purvey~ of oats (Of 

tile army. I have purcbasM oals for the joint srock to tb~ alDOllDt of £ ~ .. ll. J. 8. 
bas paid for oaL, pnrehased by him, £ 449. 0 .. 3. I have received' far oots tbat have beell 
dispooed' of, £ 507 .. 9 •. 2; and my partner Ila~ reeeived from tlte same source, £61> .. 2 .. 8. 
J have advanced to him at difl'erent times, £ 4:):3 .. 17; and Ilave paid for warehouse 1'00111 

and otber sundry espen.elI, £ L.13 .. 1I.-Frolit these gener .. 1 beads; 'collected from tbe 
particaln", recotded in the Granary·Book, it i. requirrJd to state the trau.actions. 

It may, perbaps, be interesting to the learner to be informed, that the above wa. a 
kat oecurren"e; for an accurate .tatem~nt, of whkh \be wriler was SOOle limo aiUN' 
31pplieu tt> by the parties conrA!med. 



(I) 

1830 Stock Dr. I 1\ £ 
Jan,l To ~lIl1dries, amount "fmy debts I ~:!::! 
Fc.b.12 Balallce nccoullt fo, 3 460 

i Noh·._StO<"k is a term uH'd to reprcPl'nt the owner of, 
thr Doob. 1'hll ll'C'o'uni ~ho ..... \\b:lt he i.~ \\orth:lot tht.~ 
l;r'IDlm"lI('I'mrnt of bu.in~" i nnd. ",hC'n G gll'Dl'nl ba­
l't1ncl' b l;d."D, will pnBhlt! him ttl ditCD'fCr the "alu~ of 
hi. prapl'r:lyat lbat tim., and tb" g-ain or lou alll'nrlin,c 
tr.d.. 1& lDDnot be nrrh .. d 00 hI Sinsh~ Entr)". But 

I,EDGER, 

s. \ J. ~ 1830 
15 '\1 0 I:J n 11. I 
18 ot 

Contl'a Cr. 
. By Sundrics,l1mouDtofpr{lperty 

on drAuiug out th ... ~,.nrral Ihln.n('p, the quantity rmd 
n.due" a( the goodJ orl !.ami mu~t ~. QJo('Iil'1"Ic.lnlltl by nil 

:11'tLul ":\AudIlA!i II, (':alit-II th., faA-till: 'if 'lock. 'l'ht' 
l?hJ",·fi. of th ... Stu. Art IIllhllllll) thell le accOD\plh·b~d! 
,b) adtliD8' that u.luI: to the Cr. &idu. 

---------I--"-I--!--r--t~----- .-----

£. I"~ 
1796, S 

(1 ) 
d. 
9 

18:-;0 JaJllt!& 'Ta:yiflr Dr. I 1830 COlltra Cr. 
J~~. 1/ To Mo~ey on ~0!ltl •...•••.•. 1 70 0 0 Feb.4 By Cash for interest .••.••••••• l·.b',1 Ill;j I 0 
fcb.4 bait 11 year Slotercst ..... 3 I 15 0 Balance • .................. Co.:3 70 0 0 

I 7115-0- ~115J 0 
-. I ===- --,-,-1:-.30 .hlill Hercl..~91t Dr. 1830 Contra. Cr. 
Jall.311 TOl'ashl:37 .. .5 .. 6jabatem.4d.c.b.1 37 5 10 Jan. I I ByaBalnnccofaccounts .... 11 37.5 10 

,. . .. === Feb.12 By Sundries, on Oats' COD- • --=,'= 
'Io Sllndnes ................ 2 0 16 8 I cern ..................... ! 3 491113 Sf 

Feb 121 DII. 011 Oats' concel'D 3 488 19 8 
Balallee •••••••.•••••.••• fo. 3 I 17 4; 

49111;' 8~ I ~!=l= ______ ,___ __-_I-
I ~.W 'UI'Tllflrd J'l-/asfIIl Dr. ' 1830 C011t1·(J. Cl". 

.I",,, I T" ,,,"," ,eo.. ...••.•......• , / 7 14 9j Ja •• , Byporeh ... oth",., and duty,l, 1>10 0 r. 
F l II I I Cash, .£ 1'132; abat. :,~. ~!tI. c.b. ) 832...!.- 2~! due }'cb. 1 .. ·••··•••• .. ··1 I 

i ~40 I 0 I 0 i . 
• '''"bt-n lin acC:OUDt \8 t>Blnnc\..·d. a tioubla lin!.: U. drawn through tbe mODO)' eQ.lu,m:u. bOth on tho Dr. :lJW CT. skit's of the .~tl"l·r; ali In J. lIt'ruson"lI accuunt. abu\'C\,. 

'# 

~ 

l"' 

"' ~ 
~ 
t'I:I 

F 
.-.. g: 
c· 
t.:l ....., 



(:n LEDGLR. 

l,.tJll [nill,~ J>uynM~ VI'. I ! £. I oli. I d, 18:30 
J~I;.)~ To. (;asb ................... C,b,.I,! _ 4,j~, () _ J~II. J 

I' ~tl I. Ba[allee •••••••..•••••••• 1/0, v ~u u I U " eh.)( 

CUIIPI'/J Cr. I £. I '~'I 
lly Holmes'ti Ihll, No. I .•••. 1 ~~ ~ 

~. _I_~i_~ ='_-=1 __ 
Alleil, Wild, and Co.'s Bill, No. :.!h.,b,1 !So I u , 

-
1830 Allen, Jl'ild, alld Cu. L:f:ds Dr. )SJO 

Ft:b.lO To Bill~ Payable........... 3 80 0 0 .Jan. f 
12 Balallce .•••••••••••••••• ro. a 77 18 ti 

COlltra C)'. 
, By Cloth .r ••••• ' •••.••.••.. 1 

~ -
157 18 6 

·1 . . . I--II==,~ 

1830 ISamuel PMd ... .,. Dr. I II I I 11 1830 
Jan. 9 To Rill, and discount on hOllS l!.b.la 24 19 0 JUIl. 9 

--COlltra Cr. 
t By Hops .•••.•••••••••.•••• 2 

C!lt~que 011 ::lmith and Co •.••• c.b.l 

--COlilm Cr. 
t By. Goods •••••••••••••••••• 2 

1 830 •. \SimmOllcl& ~ Co. Live/'/lOui Dr. --I~I--I--lllti3() 
F.,b.i.. Tu Ealallce .•••••••.•••••••• :'" 3[ 14'11~1~ 0 _~Ja~: 

1830 I William Tu1/lliltsu.l Dr. \ 1830 
Jan. 14t To Gnods ••••.•.••..•..•.• ,I 2 2\ 9 q. Feb. 

. :--
CUlltra Cr. I 

l'eb. 1 Do.. • . . . . . . . . . . • • . . .. 2 2 -1 2 
I By Cash .•••••••••••..••.•• c.b.1 

-II iJ ~j'l: 

JIS 
--_. 
----' 

15 5 
9 la 

:14 

~ 
--

-1 
0 -' <1 

( " -~ 

rc 
to! 

= o 
to! 
!II 

....... 
~ 
l!:': o 
~ 

~ I ~
----( 

To Cloth.. .................. 3 . 4!1 10 o· 
Ca~h,;£ to. lJiscuUlIt, Itk1c.b 11 III 10 (I 

I -- -----, 
, litJ II (I I 
'~-':=~"""""-~' 

, Abatement ••••••..•••. 'l.b.) 

I 
-~ 
6, 0 I" ' '" 

-



(3) I,EDr;F.n. (:3) ~ 
, £ ,s. rI, ,I I ~:10 rlJ/ltm Cr. I ,,£.! s. ' d. 

'2: 111I1':l r, (.'"kl· iJ.v ~'a.~h~()r compositi"I'R ..... c,ll.rl' 21 71 20t 
'2 ; ~I~.~; ~{l'lllalJlt.lcl' lost ........... c.b.I,. II S I 3:l 

I 3j 10[_1; : ~ . r-3! 15: 6 

1830 I'Janres Sander~(Jn . Dr. 1-. -Ij-, 1--1'-, IH30. C()J~tra, ('1'. -.-II===i. 
Feb.lO.,To Cash, £88; abat. Is. 8!d. c,b.l: tiS I 8t ;~~n.~ By (~(1orls •.•••••••••••••••• ~ I ? ~.6 

, I ddO (l~('ese ••••••••••••••••• 3 .l:i~ ~12! 

[ 
I r '===' ~ II ~t ~ 

1---.-------

1

- - -. - ----r. ~ 
~ 1830 Oats' Purveyance, in Co. with '. ,1830 ('f)/lim C,·. , r.; 
;; J. Herdso,,: . D'F." hb.12 By Sund'l'ies- •••••••••••••• 00 3 562 Jl 10 l::I 
"'IFe!>.1 To SUndvres- ••••• rr •••• 0 ... 0, 3 , 4'17. 4 II 
;!"J' Profit, t to Self .•• ~42 .. r3 .. 5H 3 1 85 6 11 

! to J. H •• £4:l .. 13 .. 5~ ~ __ _ 

I 183Q~HctzarJ awl J01WS Dr. 
IJun.19 To Sou.], alld Calldle~ ....... . 

2 Sug:UI' aod 'fell. .•••••••.•. 

't.:) 

---~ o· 
O(i2 I I I I 10 " CI:I 

-= = === -=1.=.1=== 
-- ------ ' ______ 1_-

. GENERAL I .. BAlLANCE. I 
11830 '/Balance- Dr. ,- -. -. - --. 18:30 Con'tra Cr. -,- 1-
,Feb. 12 To Cas}l in hU-lHI •••••••••• "I~b··JI,5~ 12 Iii p'eb.I~~' R~ J. ~T('rdson, lowe •••..•• Ao. I I 17 44 

James fay lor owes me .••.... to. I· ,0 I tl o. : lhUs J·IIJable. •••.• .•••••••• 2 80 0 0 
. Allen, Willi. and Co. •••••••. !t: 77 18' 6 

' Simmonds alH~ Co. ••..•..••. :.: 1·1 19' 0 
Stoell (I('t'OIfHt d4,·biktl ••••••. " I ~ '1'60 18' U! 

" ~=!T-!.iTiTJ :~111 




