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C in 5. A does half a certain pirce of vork in 12 hours ; in viat is plain that if the whole expression becomes zero wien any Parti-
time can it lin iiîisled by /B and C, working separatcy ulual times, cubisr letters hccoie zoro, these letters muat bo exact factors. Tuas,
ani C sale. eeding la B in the case hd foro un (a -b) if a factor, siinilarly (b - c) and (r-.a)

A ini 28 = ,itm 42 = in 60, .-. amuntîuus are -is 14:21:30. A aro factors, thereforo their paroduct (a- b)(b - c)(c-a) is a factor of
da w ork in 24 lits. :. 1 in 16 lra., and C )m 1Q h... Ini 1 lir. le the given expession.
dces , and C doies a work In 1 hr. l·oth wVil do U + = Tv Now the szven expression is of fivo dimensions, and therefora
work. If both worlhed tigether thcy wouild finish m , hirs., but mast have factors to mike ap fivu dimensions jist ne as nust =
as they ucme mie after the other the-y w ill ruquire twice as long, a, a, a, a, a. M e hava fonmnd threo such factors, correspondig to
= VO = 18llira, a, a, a. Wu muat have left tiwo factors corresponmdmg to a, a, or

4. A note for S iip node March 9, at 3 mouls, i discounted une factor corresponding to a. There is no other supposition pos.
April 11, at 8%. What is received for the note ? (True discount.) sible. But we cannot, have two other factors of ona dimension like

61 days ait 8% gives r of 8=.4 of a dollar interest on each a and b, or liko a+b, and b-c; for a, b, and c occur throughmout
dollar of face value. the expression in precisely the same manner, i.e., wherevor thora

Discount = and P. W. = t of face value. is at a, there ia a ba and a ce, etc. So tiat if a and b were factors
Thcin of l 500= &c. c must aise, from the synmetry of the expression, be a factor, and
5. The unclainmen dividends on a certain amount of stock which thuis ahe would bea factor, which witi the throo factors alroaay

pays 6% per anniiim amounted ii 3 ycars to $115C. Tho stock was found would give s.r dimensions instead of five. Similarly it is of
sold at a discour t of I2% on ils par value. M hat suin was renlzed i no use to try a±b=0 as a factor. Therefoc the reumamng part of

As no rate of initerest7is nmentioned, we assume that the dividends the expression must be a single factor of two dimnemsi!ons.
do not accunmlate. Now a factor of two dimensions im a, b, and c can only contain

8 years' di% idends $1152 = 18% of stock = stock tem ma made by taking a into a. b, and c, b into a, b. and c, and c
:. stock 115200 -+- 18. At a discoun, of . into a, b, and c, i.e., it can onily have ters of the forrm a', ab, ac,
Valu= of 115200 -- 18 = $5000. l', bc, ct. Lookimg at these we sce tiat they are ail of two kinds,

. t viz. : Squares like a'. b', c', and products like ab, bc, tu.
6. Teus at 3S. 6d., 4s., and 69. a pound, arc mixed to produce a Bence tho factor we ara scarching for muet be a the form

tea vorth Ds. a pound. What is the least mitegral number of pounds K(a'+b'+cl)±P(ab+bc+ca), wharo K and P are numerical and
that the mixture can contaim includo any numerical factor that night belong ta the rest of theIarkiiig the gains per pound with +, and the losses with -, wo expression. :. (a-) 5 +(b-cy+(c-a)* must

+ 1A, + 1 and - 1. =(a-b)(b-c)(c-a){K(a'+b'+c)+P(ab+bc+ca)}.
Noir. the total .ain must etiul the total bas. It is evidant (bat To find K and P. put c=0 and we have

No h oa ai uteulte oa os t soietta (a-b)ý + (a--b8)=(a - h)(- ab){1K(e+b')+P(ab)}1.211>s, li), aud 41i>s are the smallest ifftieqal numbers which will
niake the loss bal.ce the gains. :. Ans. = 71bs. Divide this by a-b, au +

7. A tuant buys 150 pounda of sugar, anid, afiter selling 100 pounds, . ..
finds that lie has beean parting with it a loss of 5%. At what rate z.e. - oub(2-ab+b')=-ab{K(2+b')+P(ab)}
per cent. advance on the cost must lie soli the renmaining 5lbs thiat or, 5(a'+b')-5ab=K(2+ b')+P(ab)
ha may gain 10% on the entire transaction ? And as these are net only equivalent but identically th sasme

To make 10% ha needs te get the cost prico of 1651bs. :. K must = 5 and P =- 5.
Ho sold 1001bs for the cost of 95lbs. So that the whole expression must
lie must sell 5Olbs for the cost of 75ibs. =(& - b)(b-c)(c-a)õ5(e +h'+ e')-5(ab+bc+ca)}

i.e., at the rate of 100 for 150, :. advance = 50%. i.e., expression =5(a - b)(b-c)(c-a)(a'+b'+c'- ab-bc-ca).
8. Each mnember of a pedestrian club wvalks as imany miles as NOTE. -We have written down overy step of this process because

there are members ln the club. The total expense is £50 13s. 1ld. no explanation of this niethod is given in any of the ordin.
Howii m.miy i..eeibers are thera ? ary text-books, and students generally experience consider-

If there are . nienibers, each walks x miles, at x pence per mile, able difliculty in obtaining a grasp of it. See McLellan's
:.A is the cost lm pence of the whole trip = 12167 pence. Teahers' )Iancdbook, pp. 87 and 229, for a concise statenent

i.e., x'= 23>, x = 23 miembers. of it.
9. The heur, minute, and second hands of a watch are on con- 2. Factor a"(b'-c)+b'(c2-)+'(a 2 -b 2 ).

centric axes. Wlien first after 12 o'clock will the direction of thle As la (1) -a sea by inspection tlat (a-b)(b-c)(c-a) is 9fl
second hasid produced backwards bisect the diutance between the factor.
other two ?

The rate of the extremities of tho hand are as 1:12:720 respect- ac o iii ieniot of î'e foin
ively, for the hour hand goes round the cicle once, the minjutefs t oa i
hand twelve times, and the second h:md seven hundred and tw+enty
tines in the course of twelve hours. Suppose the iands in the
position described in the question. Thte reader miay draw a figure, =(<î-b)(b -
placing A at tlie end tif the -hour hand, B at the end of the iunute P' a % get
hand, and V ait the extremnity of the second hand. Let the second ) a+ d
hand be produco backward half way betweei A and B. Mark the or a2b'(a-)
point D. Call the distance fromt XII. to 1) one space, then A to B ab = P(al + bl)+Q(ab), which shows that P-0, and c= - 1
is 11, and B te C 108 spaces. Also observe that B to C is the sane Expression =(a-bXb-c)(c-a)(-ab-bc-ca).
as C to A. Wu subjoin a few more examples for practîce and additional ane&

: 11 spaces + 708 spaces ý 708 spaces = circla = 60 min. mrîy ba found' in (ho Teacher lammdbeakpassim.
1 space = 60 min ÷ 1427 = S0 sec. 3. ab+c-a)'+b'(r+a-bY+e(ab-)'+abC(a+b'+e)

+(a,+ b'+o'-bc-ca-ab)(b+c-a'(c+a-b(a+ b-c)
-'>abc(bc+ca+ab).

ELEMENTARY ALGEBRA. 4.
1. Find tho factors of (a-b)8+(b-c+fc-a. .3(a+b+c)(ab+bc+a).
Suppose « were to becone=b, we should have left (b-cf5+(c-b)b 5.

which is =0. This blows that when a-b=0 the whole expression
=0, and from this we infer that the expression itealf is of the form 6. (a-b)'+(b-c)+(c-a)'2(+b- ab--bc ca)2.
(a-b)Q whera Q is the exact quotient when a-b is divided into the 7.
expression. For if a -b did not divide the expression exactly but =5(a+b)(b+c)(c-a)(a'+b'+c+ab--bcca).
left a remainder, R, whichi lias no longer contained a-b, then it
would he of the foirm (a-b)Q+R, and when a-b=0 tha first term
would vaxnih but the ramdudr, B, wouId mnot vanusA liso i()e (a-b)b-c)(e.-aX+b m+ab +bc+ca).

facto of wo dmensons f th for


