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INTRODUCTION.

tint ^ n
'" '"/""''"' '" ^ •*" •^"' ^^ •"•'^' -^hi"*?. all dofini.

Zp^pir'Tr"" '" -npa-tively useless and a., never r^dby
ieZL and ''""f" r u!"'

""'^ P*'^ "' "'»^«»» consequence ^

h^U^K . ^ ^'^ P'^'^'**^" knowledge of arithmetic is a sufficientba^« without postulating a series of abstract definitions. uTn hi

LINE OF LEAST RESISTANCE, TO SEEK PRaZ.,!;
*"''''"W THE

Ai ABSTRUSE to a second and more advanced course. W-thin

usist.^ hwh. r wfT '
"" """P'' » P">greM in arithmetic is

^:tS:f^*"'"'
" ""' """ "' '"""•'• --"""'^ -"«-

No teachM^ who is the slave of the text-book will be Hl„,„ .

::rrat lvj::"
j""*"- - -*™ '^''^^I'tz:;

Very f" suirwh "^L '™"" "^ intelligence at every etou

the^,^Zai'ZtrLl ^'"'"'"^. *^" •'«"'"• "^
Tobenselnl i. K- u- v .

""* exercises will Hud favor

be on^l a l'^''*"""
""''

'
" •-« —-Pli^ed that end"iji





^x-'^
'^m

ERRATA.

Th./uU„m„„ vha„„... ,;n, .a,U„ he madn with n p.,^ Th.. author .culrt h^
(/la,l to Artfv. anu othnr Mlipn of the ,,re.>o> points nut for cnrreeti,>f, .-

pHKe 48, Ex. uH, question 1 :-For A* -etc., read A* +.

100. No. 1. .(UWtioii 1 :— For -.J ^'6'c. read 3- ^ h^v.

'• 110, No. 17, <,uestion .i:— For -4x'-'z\ read ~4x''z-.

" 112, No. 20. (|uestion 3 :—For (r-;/)-, read (x-iy.

" 117, No. 27, .juestion 7 (ii) :_For ?', read -l.

5 i)

" 129, last line:-For ' .read ^

<t + .r n-jc

a5'«lle?'»»Iu^-!2T''!^.<'' your own choosine th^. «,.~.
What is the iinit ii Sa'8°t;^L'S'rL*?"..*H*>'^'' "«'*•'
yards? By rods? By mile^f'JfL%,2f*' *'''""' ^^
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PUBLIC SCHOOL ALGEBRA.

FUNDAMENTAL CONCEPTIONa

Jjetic and to generalise it bym^n3 ?iiV" '^'^^ •» arith-
The object of the first exei^LTto ^tablUt^*««

of algebra,
the connection between the notation of irl.V

* ?»^^al manner
general notation of algebra Si« ««?/ ""i^"**^^*^

and the more
the characters of aritCte e^LTaJ -^ ^"^^ ^° *»«h

? ^ut
of units, while the no^Tt on o?al^btf"f^ »^««P«may vary from time to time Th«ft* Y!?'^^'^^ ^'^"Ps that
and the general concept rrequ^?^o1^^^^^ the particular

X Should therefore ^^SSS^fc^C^rSZ^t^^f

>aorolM L

dozen ? In buyinc basWa Lrtu ( ,
counting eggs by the

(2)^ Show by examolea of t,f.«- , .

?Hiauer units may be takon fn2l*u"''i ^noosmjf that several
What is the unit in measurLVleS^ "l^^^o "J«'?«'" "««
yards? By rods? Byr^S^^^Z^^ ^^^^*^ ^^
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PUBLIC SCHOOL ALGEBRA.

(3) If unit means on«, can this one in any case be divided or
decomposed mto smaller ones or units ? If a line is four feet fivemches long, what are the units employed? How many of thesmall units make one large unit ?

(4) If a purse contains six dollars and live cents, what are thetwo units employed to count the money ? How many o7 thesmaU ones make one large unit in this case ?

.^^? '^ square yard contains precisely nine square feet, an acrecontains four thousand eight hundred and forty squar^ yardswhat are the units mentioned here? How many of the smallunits make a large unit, how many large ones make a lar^

nnits tt^niViiTK^^i-''''t\f^''^^ * precise, deflnlte nnmber ofnniw orany kind, as $o, 3 lbs., 8 cents. «5 = $1 + $1 + «i +$1 + $1
; 3 lbs = 1 Tb. + 1 lb. + 1 lb. What does 8 (^ntl meanwhen expressed in full? 9 horses? 6 bushels? 4? 7? 2?

(7) In one flock there are 67 sheep, in another 59, and a thirdflock IS too distant to be counted exactly. How can we Zr^
r? aT*h^' ^' '^^P ^° *^'« fl*^^ ? Will arithmetical figCdo ? Are there any more general characters ? Can we say f^the present that the third flock contains x sheep?

(8) The distance from .t to B is 4 miles and a lofty mountain is

yet. Will It do for the present to say that the mountain is xmiles from A and y mUes from B?
"""i»m is x

(9) If three towns lie in a straight line and the second is xmUes from the first, and the third y miles from the second? find

r^Lf!^ w*l! ^^"^T ^\ *"«* """^ **^« ^^^^ i" the following

y=287; as=777, y= 888; aj= 5555, y=6666 miles.
(10) At a coi. «rt there were ai.men, y women, and z children •

setdownanexpr^sion to den(^ the Jumber if the pLpie p^e!

If^*- 13 r 1ftK ?fr ?
^W ^'^^ "»»«y Pe'-soHB were pj^t ?

y^lTz^m ^' ''^^®' 2^=29, «-44? If aj=l,

(11) In every school there are x boys and y girls : find fbfi

iVthe SirS ' '
"'^^^' ^^^^ *" '^^ ^^'^^J *-!»' y=23
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FUNDAMENTAL CONCEPTIONS. «

Of^rmlatinn The'^lte tXr^^ * ^^^^ ^^^P^-
sound process of induction h«l!lT^? "*' *' 2^' *^' ^^^-f ^Y a
metical notion of muh Z^tion S^^«^^^ *? ?^°^ h«« "ith-
lead up to a definite and pS^\-de?^,^^J"",t^ Exercise 2 is to
algebraic ways of reDreLnH^^ ^^ multiplication and the
itself a certain smaUerX^ifJ^^P ?'. ^^^^ 'hat contains in
A. product is merely the sum ^^t!^? ^i""!,".

°"'"^'' ^^ *imes.
equal; and muWpS^Ts onlv IT.^^-^^^'^^f ^^'^^ «^««»
this sum with the least t^uWeVo ?"^*^*^ ^'^ ^'^'"^
tion and multiplicationSat J^? connection between addi-
difference in the moSe Sf^xpres^n^ S"^^^ ^?*?^««^- Th«

trren:;:^etvV;roin^^^^^^^^^ ?J^sTx5%-fr;:

Sxarelfe 2.

tmons of the unit does x repre^t? ' """^ """y *!»'

<2) If 3x8=2 + 2+0. QvJ o . n „mean? 6x3? cx9?"'
''''*-2+2+2+ 2; what does ax5

uSV'^t.'njA'"'-"'' ««'<«. -••tdoe,2^ mean? 4x?

«|4:wVafdr^-4ir:i?-v^''i-^-»^>s

Wk«t Joea «J mean f
"' *' + - x, or +, what Is wmutt

of w^oi' ,8 fVfoi;^, ra'nide'tdT^'.-' r"'" '"' •» » p'-fe
represent? xj,j/*'

'^'*' ""> « f- high, what does abc

8 What ,s the Price of .horse, at ,8, apiece?

b»lh^«1 ttlXri;""^"''^ " - -»'» - •-hel, and 7

?"t'^di^"aT."„Sl 1>^ZIV ^"^^ /."^'- « i'y 'or the
ke travelled ? ' "'^ '»' ">« ""xt ^ days ; how far has



* PUBLIC SCHOOL ALGEBRA.

DartmGnr/f„*TA^^'^
'''*^'' counters, in each counter h com-partments, in each compartment c drawers, in each drawer ddivisions

;
express the total number of divisions.

o«^^?^
^"^

t
^^°^^ ^^^""^ ^""^ ^ bourns, each house has a? »-oomsani m each room y people

; how many people Uve in the WoS ? .

Note. -Experience shows that almost everv learner reouiras a.

sS menTth« S??'f^ ??^ «^ponen<.. Exercise 3 is only a

STcation l^fwi .t^^^
"^"^^'"^ *** ^«*^^li«^ a <^lear line ofaemarcation between the meanings of these svmbok Tf ^Ka

teacher has the time, he should give severa? mor^^esso^s on th^s

^p^isstn'ofE?r^^^ ^"f'^ ^^^^^'^^ to'^rnfor^^t*;;:

Snd t?m«Tn .;^ V'^ ^^.! *^¥*P^^ *** P™^««<^ confusion than

ide^are^t i^r,^".*!,"^
'^ afterwards. If the fundamental

BzeroUe 3.

(1) In ha, how many factors ? What are eo-factors ?

(2) Is the 4 in 4y an arithmetical or an algebraic factor?
(3) Is the 6 in 6x a literal or a nomerical factor ?

(4) What are the co-factors inxyzf In dbc?
(5) Is CoEPPiciENT the technical word for co-factor ?

do^Pou caulhi'a 'a'nd t\e'l7' " """^"''"' ^"•^^'^^'^ ^^'^^

(8) How many factors in 6 x 6 ? In 7 x 7 x 7 ? In 8.8.8.8 ?
(9) Does 9.9. 9 mean the same as 9 x 9 x 9 ?

(10) Will this do for shortness 9x9x9 = 9. 9. 9 = 93?
(11) If 2* -2.2.2.2, what does a^ mean? a' ? a* ?
(12) How many factors are there in a"" ? x"^? m-'^ A:«

?

exli^sionTf^^
""^ ^ square rooni is 19 feet, write the algebraicexpression for the area with three figures only.

*-i^f ^ ^^ ^^' expresses the area of a square/ will it do to r*wul
xursnornies8"eigni««n square''

I

{^^}I{ "^^^^ square" is written 7% how woul
11

, 125% a^c^a;^ y\ z^



FUNDAMENTAL CONCEPTIONS.

X rooms.

siie?
If the area of a room is a% what is the lengtli of the

(17) How many factors are there in a^ ? In ab?
(18) If a-6= c, is a^* =abc? If all the factors in a nrodnrfare e„n«I, how do we write that product for shortness ?

expressed by 4 x 4 x 4 ? Can it be written with two figures aloneVWill It do for sliortness to call 43 « four cube " ?

(20) Find the value of x' +y'+z\ when x= o, y=.6, 2 = 7.

(21) If we write 7x7x7x7 with two figures thus 7'*
will it

i^^Z'^^jTVu"^"^'* '? ^"^^^' "««ven to tie' fourthpower, or simply '
« seven to the fourth "

?

(22) If 4 is raised to the sixth power, how manv factors wn„wthe product contain? Would th^ factors Cequal factor^'

number of these equal factors"
*'''P*"®"* »* »»«« *• show the

Write your calculation in the shortest form.
expression ?

«^P^ lu^
'^ multiplied by six equal factors each of which is mexpress the product by using three characters. Give the te^h^lcal name of each character.

^^ve me tecnni-

(29) If 1x2 = 2',

Ix2x2 = 2«,

1x2x2x2 = 2% etc., explain fully what is meant bya a

(30) If a=' = lxaxaxa
; a*=lxaxa- n^-i^^. wi..4

II a « 1, what IS the value of Sa;" ?
aS a» and a".
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PUBLIC SCHOOL ALCJBBRA.

some practical applications of a ^bfa^-^
"^''''^^ ^"*"^ *« ""^ke

simple equation has only one mSrv^r". *' ^'''^^^- ^he
this IS easy to explain. It is betf?rl7' n lil'

^^''^^P^^iHon, and
to avoid the doctrine of negative ^^^i^Utl?'

^''' ?*^« «f ^o^k
to proceed, in fact, along the liL^!^? i f "^ '""'^^ ^s possible
he simplest thingi Ct^ The exllr' T'^**"^ '^"d 'e^^rn

fore have positive roots only Srinnlf°r .!?°"^^> *her^-wed to make simple eanatlon« -Vi «? El'
*''®"W >"»« enconr-

pie equations for hfflf h« 1**^"?'®?* '«•<"»» to Sim-
Verify his solntlons by ;,;b8t?tntli2"

**
5i*« »»« trained tJthe root, and he w.li fi,

""''"^r In the jrlren ennaVlAV.

'" ^'"™ ^'i" '«" the equZnt'oTltoiuy'?"'^ •"" '^'^-

zwebo 4.

a)I£fe = 60,what»„,ttetheval„eofxr

is added tol"ef,T^'oTtte 2^,11;!" f^f"'^.^'^ when 45

(3) If6„=3a+ 2», what U the vaL?:wh ""r"'"'
(4) Whena = 6,ft=3?

of x when a.
4, 6=6?

(5) In the equation 9a;+15-«^.ia
equal quantities, and next subtract8^ ?' ^"^*''l°* ^^ ^O"! the
the value of a ^

suotract 8x from each side. What is

(€) In the equation 2ar-7 =a;-4«^ xi.fom shown in ,„estion ,, and'th^^dXtZTf *" *«'

m Intheequation3«+8 + 7£c-4^. Kfiencal quantities to the right Indtl,«1jti
transpose the num-

and thus find the value of ^ ^ ^'^''*^ quantities to the left

^yVZZZ:n^fJ'-'' Wisthesignof -21 affected

(9) Showthat2a;+24 = l00iaf],« i i. .

question ;-" Jf my nionev wpti ^ \?*f
®^''*'^ translation of this

have 1100, how mLTd:CsTaveT.^^ ^^td^fh
'^''^ ' «^-'^

(10) Show that Sx+^i^im Ir. f"^ *^^ «««^ = «^.

express the following pr;blem^1 w t?? algebraic shorthand to
have already lived afdVi ye'^rJi ViI!,*T^- -W as I

numWr!
°^^ ^^^"* ^««^*^" So'^ethe- eq^^tl^n^^f^n^,^.



THE SIGN +. «y

iJ^il ?^ "^f*°f ®^ *" equation find a number such thaf if 94be added to the double of it the sum wiU be 1Oa
(12) A son's age is x, his father is three times as old and boththeir ages added together make 64, find x

tern holdsToO barll )n ^
°^ '''**^' P^"* "^^»"t«- " *»»« cis-liera noias IW barrels, form an equation and find x.

(17) Multiply every term of the equation

of fr.cttot,'^ud find
"""* "^ """' ""'"'* """ '"" «'"- it

.„/r"lf'/* !l?
'1'''? '» '"" » <«"»!" >"»>»>, X, and one-third

« £J.]r^'it', di;.ar/L«:ti rr/r^ti^^ "« ••

eoit'!:^/'"FiSCwti;'L«tXcH;j-r.r^^^^^^^^^^^^^

vBill rnnfi^Tk ^ ot tne Sign +
.

The exercises in substitution

number of times ^^Ta ^. ®°' ^'^^^ *^"s repeat this exercise a

MiAifolad §.

2?3^4fM^T 9!"^ ^^ ™^"' °^ *** '''^ ^'"« *he sum of



8
.

'''^»''^« f^HOOI. ALGEBRA.

of A, + 3(,+4c+orf;6<,.
•*'""* '-5, find the numerical value

'.'^I'^J^^'"' ™'"- And the „„„her e,u.l to the su™ „,'

2«'>'i8^'H^S;r'' ™""' " ""» -»»--«l oxp«s,io„ for

(«) With t-e sa^e valu^« the „„„her e<,„., ,„

n\ -or- I.

' f " + c« + «/, where/=,o.
(T) W.th the same values find the number equal to

(8) Wi'h the ««;^e values find the sum o£

nomU «: Wei:?™'"" °' ''»-+*'<'+c<*.+«6 With the same

(10) Express », p„„uds + y „u„„es in ounces.
(U) Express Saj+Sj, dollars in cents.

02) Eind the nnmeric.1 value of the product of ? x*x% "

l"t *'^ "''"^""' ^" « *-- 'o- usi„« somelthertmW
hail al Ji-Llfs S:r°S.rht'^J? «™ ^^^ -re he wiU he
>'x=18, ila:=20. '

'* '*"'«'' P'»sent age, if x=16;
(M) Solve thee,uatio„Jx+i:^_^_3

JWoTtt^Xtrv.^SirCS^ ?'*««'«» -, and on
the learner into the d^culf «i^ *?^^ imprudent to plunge
negatives quantitL^Tmnl^fenT wl* "T^^^ doctK??
Exercises 6 and 7 give thAnnt-i 1^'^^ *" e<x^ teaching
and of the meani^rthfmZi silf^r??°^^^«« <>' »>r»'^k^ts

.^ri^f*!,-^ 4 --Sll?t"hin.^l^r ^^^^^^^

-»^«-*whenf;^s^teJ'^™i«-ttf:^^^^



THE SIGN 9

SxtrolM 6.

CI ?^^? i^l "''^ ?'""" ^ express the final result when 1, 2,
d, 4, .>, b, 1, », and 9 are successively subtracted from 50.

(2) Use the sign - to express the final result when a, ft, c d,
e, and/ are successively subtracted from x.

. ' ' ' '

J,^inf ''^f ' ^'^i'
c-2 d-3, e = 4,/=5, find the numerical

value oia-o~c — d—e -f.
(4) What is the value of 15 - 8 ? Of 15 - (5+ 3) ?

iiifV^'''^ ?"^^ 'l^® + 7) ^ (5 + 3) ? What is the meaning of aBracket enelosingr two or more uumbers !

(6) If 15 - 8 = 7, how much is 15 - (6 -|?2) ?

(7) How should 15 -(6 + 2) be written if the bracket be notused? Is 15-6 + 2 correct?
"«"««<

frif? A°o*^?/^P'^^!?"A^ "i^ + 2) ^^^ '""^'^ ^'•e w« to subtract

^?-i5 9 i "^^ "^"^^ ^^ - ^ ^'*^« ^® subtracted as much as is
required? How much more should we subtract to get the cor-
rect remainder ? Write the correct expression when the bracket
IS removed.

thfii^S'theT?"' ^ ''"'^'^"^ ^'^"^ 11 -(5+3), what wUlbe

(10) If the bracket be removed from 11 - (5 - 3). what will bethe sign of the 3 ? Is it correct to writ^j 11 - 5 - 3 ?

dnniLuJ "\V*S
***^." '*""^* ***'*''^ » '»''~'ket, What mngt be

thrbr^ket I
"' """"" **"* *'•**'** ''*'*" ""* ••*"**^*

(12) Expressa-(6+c); a-(6-c); a-(6+ c+rf);
a-(a-6-c);a-(6-c+d) without brackets.

BzareLM 7.

(si'Vl^f^foXj^fj"^
''^ subtracting the like terms in

«al^LT^** *
"f,'^ ^*f

"^"^^^^ eastward 5 miles, suppose we
^Zl^

^-^^^tj^jvelled + 5 miles ; what ought we to say ofVnother
*— "-. i-- ii£s= gouo o les westward ?

R ifiL? * ^^ ^*! "^^^^^^ ^^ "'^l®^ southward and has returned
& miles northward, express his distance from the starting pointby means of a mmus sign.
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PUBLIC HCHfJOl. ALOKHKA.

I

\o) If a man owns tft nnn •

his present „„„h by .atJJ^/." ^?^Sl:1°"''
*-'<»«• «P«»«

"';"«»' l^»^»"e"L"efreivrf?' ""^ »"'" •'«"k V dollar, in

hand ICa^+TTv?* Ut'S""*
'" "^ '"""Wing cash book- f,

reoeived flSa and jaid »llit/- (»h 5 '""' *^'S''' Bth day
•""dWlV.

„
"*• "-'h day, received «263x and

«e^ii;^tiSrier;td'':nrr"i^j'"''«' "» p«c«iine
proceed without verv mZ^h?. *.*''' '»'8»'>''» «o enable hhn^S
»f

"•'thn.eticeomStohTsatdatt"'*- .^'^ P-^^ious k„owK
prepared to use this new langSllTfinT '"'' ^ ""' ««» ^
£,""r»'»™e'-ly solved by th^tiruW T*?"' «>l"«ons ofExercises 8 to 14 supply fnrtw.-""''y''«<>' arithmetic
"Vetic into algebr^''''iy"'Ji"/^?*/=« !? translation of^1
simple equation and ««v*alL'^'* *">«• fa>owledge of thel*e method <>' e,p.4i^thefc'r^,lP'-«««««l QuestUs!

ISl.'i?:S'<"" ^y "eans of an «^it?l°k *» "•"herg'mvolvrf
«hibited. Exercise 9 gives mo««l° ^' •'«'dy been partjy

w mis imd, and a itood diui „« .1 '.*"*" as an exercise
Jilted to this transSSprl^^^^ should ^lation of equations into probC. tV"*° equations and trans-
the equations without mu?h h^r ^"^ ^ '*'' ^*""^ «°^^e

Szeroiae 8.

(3) ^'*+««'-^'^-7»e-6^_,„,,3^^,^^_^,^^^



ADDITION.

^^) expregg

' up y miles,

owes y dol-
would have

/ dollars in

^k :—0n
^Ily; 2nd
14 lie and
5th day,

253a? and

preceding
le him to
nowledge
1 soon be
utions of
ithmetic.

of arith-

» of the
iiestions.

involved
n partly
i Should
[nation.
exercise

ould be
i trans-

y solve

11

(4) 14«J^+15ft« + l«c« -12c« -116*-9a«+H/,«-9a«+2tc« +

(6) (a + 6 + c) + (2a-26-2c)-(3«-3A-3c) + (4,. + 46+ 4c}.
(6) Ha + f>)+(i{„ + h)-4(a + b)-3(a + b) + U(a + b).

(7) ia-J6-ic+ lrt + J6+Jc-Ja-ife+Jc.

(9) «-26+3c + «-Jfe+ if; + 5r/ + 2ft+Jc-ia.

£l-"«4V^?f}'.''
«^"'°«« + ,^<^nt« + « dimes + $135/>, takinj;£1=14, Is. = 20 cents. Give the answer in cents.

'11) -2506+0+ •996 + 3a6+2c+ -016+ -Toafj + b.

(12) ^ ft. + B yd. + C in. Give the answer in inches.

AnroiM 0.

(1) If a;+ 45 = 4a7, find the value of x.

ha?e four^Hmi^f
more than I now have in my purse, I should

lariat fLl •
^ "'"''^ ^^ ^ ^^""^ ^^ P^«««»*- How many dol-lars are there m my purse ?

(3) If lac+ lac = 176, what is the value of x?

* md the pnce of the horse.

ihi^l
^\^ ^fyj^y.^f^ «2J per day, I shall make $10 per day on

peTday^ ""*'''' '^'"'^"'"^ ^^^^ ^' ^""^ *^«^ ™^«t^ ^o I receive

(7) The owners of a steamboat make $30 per dav each but !f

oe »4U each per day. How many owners are there ?

Xzeroise 10.

(1) A man walked 71 miles in three days. He walked 3 mn««more the second day than on the first, and 5 mill m.~1! ^J/S

"^/o^n" ";,"
'^^ ''^°"'*- -"^^ '^'^ ^'^ ^^ travel'the first'day ?^

"

$150 mo^ ft»l\^ *T"^ four sons, so that each shall have91W more than his next younger brother.
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PUB'-W K3MOOL AhaUHRA.

( ' ) A father is now M.r«« *•
capital had each in 1892 ?

(1) Evaluate ?rJ + «+ 3 „ a: + o
a?+ 1 iZa ~ '^•^^» when a:= 5.

(2) If «^«19, find the numerical value of fh

(3)Whena = 4 ft„Q o
«P0nd8 to the expression

'

' *'^"*'^»« ^^^t number corre.

,,(^-P^«s..ortes..rml_;:,:^^^^

.
(6) Adl ogether

4 .«d the other Sflf4 « and 1'.^;!;''' »' " "«•'•! "omW ..v

.
axewlM 12.



nailer contains
'f each.

• 'oi" ' f them
^t h;td tn j,ay
lacli ine cost ?

Brown
; but

the price of
i now worth
>ach in 1892 ?

, but 8 years
be when the

THK hIMI'LK BI^UArlOlf. 18

(3) 3x-2(6a5+ 4)-2(4jc-9).

(4) 6(.'}-2«)«24-4(4x-5).

(6) 45-4(x-2)»6(a? + 2).

/gv ac _ a; _ a? 4 3

2 a"!"*"*)""!'
N'*^—Multiply both HideH % 12.

6 I 3 ~2
" Multiply through by 00.

14 21 3 4 *•

/qx 14a; 8a; ^-,, 2a; „

(10) ?-4i + ^+^--lfii
'<• ' or^'sj-

ni) i(a; + 6)-,V(l6-3a;) = 4J.

(12) TV(3a;+ 3)+ A^-(7a;-4)-/,^7a:+ l) = 2.

SxeroiM 13.

Ji^d^&i^^^^^^^^
lo^r than the second, andThe fourth'^3 'VXZrlllnt

OO^JLT^^ *^I''^ * ™"'' *°*^ ^'« w'f« am' nt to 80 years and
• ;2

>ears ago the woman was two-thirds th airR of h«r t? k °iWhat was the sum of their ages at that tt-e?"^
"" ^"''**"*^'

(3) Find a number such that if it hp, *1m ;,i^ •
i. ^

n>mamder at cost for »8o'^ Hrtany j^Z/'r?'""""
•"""

(») Divide $5,000 into two sums Ruoh fh^t v^- ,

simple interest, the first for 6 vearTat 107 an^
.^'"*^ ^^^S^

^^

years at 5%, the amounts ma/be^l^'^^' ^ '^' "^^"^ '^^ '

^ (<)) My farm cost $75 an acrfl- I roa^^^^i m , ..

(7) T^4(3^+§)-H4«^-6§} = 4(5x-G),find*.. (Multiply by 14.)
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TOBLIO SCHOOL ALGEBKA.

_^NorB.—Exercises 14 to 9| in^i •more completely the doctrine Tt'T- T '""^^ *<> develon

WW fc""'°'"«
*>"•» ™ long as the ''r?- ^'™ '^"^

duct with a + sifi-n wL *!. ^5 ~ niwitiplied bv - ii^J ^ *

-gnstoi„cIuVtL^,^V^T^' ^"'^"^ *he «.eaS o?tTe'necessaiy whenGVfi7 o ?* , ^^^'^'^ow of this kiliTL ^

plrS'„-r^'fCco-S^^-''"otr^^^

wrctae li.

nu!il?i'Llfbe^XnfttasV" 3 ™i^"^
""" «» P-'oi-et of two

4'/^' "tra't d^^^t^^'p--^» written „ . , or «.» „,sions are written closeWW ih.f''™ "T" «leel>™ic expC
(«) PM the value o£ 1^:^ IJtZ'T^'^f

''"^'^ '

W Express in shortest J "-'2^*' ""J >= 5678.

wilhL!^KaS-'i;^ont th^ hr.W^

TO Multiply a.+j, by .+k ^ ""' ""^ '"•''*«'^-

(8) Multiply 6a; by „ • by 2i/ • W « i „W Multiply aa+aatTals;'^;^':''^
'"•"' ''^^-'•

(10) What i, th. / '
"'"° ""y ^^+ S*-

(li;r.ndthepriceofa+»h->~~-.-
.

(la) Multiply,,. +2^^,.
,-;"--^P-«; at ,5a; apiece. '



MULTIPLICATIOK.
IS

>sneiM U.

(-»)(+c), (-6)(+<i)?
™« "»*'•

(+ «) ( + «). (+«) (+d),

thifr^'roto?'^'"
""""''"'^ ""> ">»'*'?'«». "hat i» the sign of

wh*?t ist'!.f«";„''"„?-;Sf, pTl'etT"-
''»>'*^ - -«'"P«ed,

aiJ„_tLAl-->;-t.;)r^^^

(11) Multiply a - 6 - c by d - e -y'.

SztroUd le.

them, and it is always writ^nmff"'" ''*™ " •»'<"«

(4) If I gain »S and lose »5, how much richer ami?

(6) What is the sum of (+ B) and{-D)? Of +x-xr
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J-UBLIC SCHOOL ALGEBRA.

(+«) (+b).
W (-»;-(-«) (+6), and n„ (_^j ^_^^^

(Da-
»»l.ew.

fetor and one flgu^"-"-"- -"-^^ this p.e,>..t by nxeans of one

duet of n s"etel:l!' \««»«1 '"t.,r., and x' is thm the product ofT' ic^f^Vw -"""y ''"o"" mns 'thL'";^the product Of

J8
fait^rs/eacre: Jt:"^;''"" ^Tof ^^^^Sn'j

t7) Make a rule abnnf «
W-MMe, .re muIt7,J,'U"t^;;»^ •"* "»«'»»»» »*«- Uke

x»elM 18.

(•) Find the product of a+ 5 multiplied by _ 6

(3) Multiply a + 6 by a+b and f»,;

«ot«ally miU«i;^yi„"g +
^^3":-^^?J l""/

^'•«« <>'(«+ 1) without



MULTIPLICATION.
j^

(7) Find the expanded values of (x + vV rra.,.^3 / x,

yoa can get them down by copying from memory.
(8) Multiply 4a* +3a' +2a' +« by 4a« -3«3 _o«. ,,,
(9) Multiply 263a '=>«+ 259 by 1251a » ^ =««+ 407

(10) Multiply -a"T by 777a.
(11) Multiply - 555a« bycca'*'**.

(12) What is the product of - 2x' and 9^.-2 ? cit
(13) Simplify by expansion

^ Ofax^'?

Sxeroise 19.

(1) Pind the price of 25a: sheep at $5 apiece.

ceS per p:u?dX'S^^^^ ^~" ^""^« °^ P^PP^r @ ^
of figs ® ^d ceits^v^und dZtna^^T^^^^^ ^P^""^^
pound and 5 pounds ofA 25^sl^^luT ® ^ ^^'^^^ ^^

Find the price of th^ cat «kt« ^ ""^"^ ^^"«»« ^«^« <^here?

and . cenfs a^il for the Stens ^ """'' ^^'''' ^"' *^« ^^^^^ «-^«

thifr^iXI'^.tisTnt/dtrr ^

ters had a. sonS andTda^fh^^^^^^^ °' *^«'^ d-"g»-
grandson had w boyfand I S* a

^^^^'"^^ generation each

^ boys and 6 giSs'^^'en quick!Aow^^^^^^^
grand-daughter had

this happy old couple had affL- fJ^''^
great-grand children

place in J^y, 1886^ ^''^^''' '^"'^•^^"^ ^^i^»» took

(5) Said Dick to Harry. <
' Mv irmno^ n„^

worth $rf, and the money is wortZ !L .1"^
^""""^ ^"^ ^^^^^e*-

Find the value of the purse! ^ ^"'^ ^^ '^^ P"^^-

"

Bzeroise 20.

Multiply the following pairs of factors :
(1) 3a»-4a&+ 56' and a^ -2/7fox5t;>2

(2) » -3.^2 +2a; + l and a-^-2ai-9'
(3) a'-a6-ac4-/>*

(4) 3a?»-2j;-5and2a;-5
bc + c' and rt+fo-|-<
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i^)

(6)

(7)

(8)

(9)

(10)

(12)

(13)

PUBLIC SCHOOL ALGEBRA.

(14)

(15)

<^-b+ 3c and a + 2b

-f « ~l&nd2x*-3x' + 7

42a* + 105a 36+03^ 27,2 .. ,, ,,

Find the continued product of the foll„„-

(3 (0^+4) (a;+») (^+ej.

" (*+«) ('«+») (o^+e).

Na-The student w..,l* ],

^>i + S(*-l) (*+l>.



^y+z.

MULTIPLlCATIOxV FORMULAS. 19

eratoation. Part ot 2o and the wholo of 26 are review exercS"

the next

Szerelie 32.

(l)If (A4.B)^=A^+2AB4.BS write down the expansion of
(a + a?)^ without actual multiplication

^l^^r^n::;:^ ^^^ ^^uareofeachof

S ^V^i"
*^^ ''*"*'^ ''^ 125a:+ 225y f Of 343m= +512n=' ^

4 Find the square of 729a.' + 512a:% and of 17a- + 18«'«
o If(x+l)(a, + 2)=(x-l)(a.-2)+54,showthatxmust = 9:

i^^^^I^j!^^-^"^-^^ expansion of

Otia-yY; (x-yy; (a-l)^; («_2)^

S ^""f^ ""^ *"""* °' 12oa;-225y? Of 343m= -512n' >

?L j;;"^^" *''"''" '•''-^*'- "2*'. andof na"-18a"
Show that .,(x+l)(x+2)(;,.+3)+ l=(^=+..te+ ,)..

mSL" (=•-")'+(*- 25)- -(5x-29)-\, .how tiat x

.^uL=l'"-"'+'<"-'>'=<»=»-')(*^->9) + «.«'>owthat

(13) Prove (rt -6)2 +(ft_c)2+(c

-

=9rr^-
ay

'[(a-b) {a-c) + (b-a) {b-c) + (c-a) (c-
N.B.—Show each side = 2(«=' +6

6)].

+ c^ -ab-hc-ca).
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Zxerolae 23.

(2) Set down the product of
^ '

^'' + °>-

«. „/^-«K^+3).'
(*-«)(^+4),- (0.-9) (^+,,.

m Solve thte,*^^!: * '^*'' f^'^<*-'-)(2n^!;3„.,

(•3)

f+3)7.:! ;i:-;2^;* -(2._,,, 4,,.

•xerolie 24.

down the square of (j+ J. ,, ^Z '^ ^^^ + ^^^ + 2CA, write

,
(2) Set down without ^."1 '^'"'^ ""^*^>^^^^^^^^^

^Xr ^

;

""^^^^ ^^^'^l^^''(^^^--^ Of
(3)(12a + 136+i4c)2./ot^^oo .

>
{-a + 3b+ c)\

''o-nthe»,„a,.3;,(,+;_^
+^V;f^-^«<'-2CA ; J,^

(2a + 36-c)=',. (i2a_
136+14c)S. (oi^^22y_5j^,



MULTIPLICATION FORMULAS. 21

write down with-

+ l)(4« + 4).

•Gib).

idx.

2CA, write

lication.

ed values of

^A : wrif^i»

y-5l)2.

(6) (A-B-Cr=A» + B»+C»-2AB + 2BC-2CA; write
down the squares ot{x-y-z); (a - 6 - 2c)

;
(a: - y - 82).

(7) Expand (aa;+ 6y+ c2)'
; (ax-by + czy ; (ax-hy-czy.

(8) Expand {ab+hc-caY
I
ixy-yz + zxf

;
(ofc-ftc-oa)*.

(9) Expand (2a6+ 36c-4ca)2
; {^xy-^yz-bzxY

;

(a6-26c-3ca)'.

(10) Expand (a'ft+ft'c+ c^a)'; {a^bc+h^ca+ c^abY :

(2a''^-3a««+4a'«)».

(11) Expand (a^»-a>«-a»')»; (21a'» -22a" -23a2^)2 ;

(a2a!_62W_c22)2. ' '^
'

(12) Expand (a* '-416-41)2
;
(555a'^" + 5ft'*+5)« •

(a'+a-'-l)^

Bzeroise 26.
.- iv?.

(l)(A+B + C-!-D)2 =A*+B'+C«+D»+2AB +2AC + 2AI>
^2BC+ 2BD + 2CD ; writedown the expansion oi{x+ y+z-k-ivy.

(2) (a + 26+3c+ 4d)2
;
(2a5+ 3j/4.4a+ 5u;)2

;

(3) (aj-y+ 8+ M>)«
; (a+6-c+d)2; {x-y-z+ tvy.

(4)(a-6-c-<?)'; (a-26-2c-2d)2; (2a-36-4c-5a;)2.
(5) (aaj+6y+cz+ dM?)2

; (a6+6c+ cd+ rfa)2
;
(a;_a + i/+ 6)2.

(6) (ia+ ift}'
; (Ja+^+ Jc)*

; (ia + Jd'+Jcn^

;

(ia*+ia + J)».

(7) (ia+46+ic+ i<«)2 ; Ja6+J6c+ ica)2
; {^xy-^yz-lzxy.

(8) (^^+^y
;
(^U£+?y

;
(«-_^-«.y

^6 c a^' ' Vft c a d'' 5 Vft c a>'
•

(9) Multiply 4as= -ix+ A" by 1x+h
(10) Multiply (a^ +33^+ ^)2 i,y (^_2^j 2^

(11) Multiply iic* + Ja^+ly* ^^y \x^ -^xy-\-^y\
(12) Simplify (l+aj) (1-x) (l + a?') (1+£C«) (l + aj«).

(13) Multiply 6a5*» - a?'* + 2a5« - 2x^ + 2^^ + 19x+ 6
by3a;*+4£c+l.

(14) Multiply ac' + 5a;' - 16x - 1 by x^* - 5£c* - 16£c+ 1.

(15) Multiply l+a;+a;'+a;'+aj*
by l-a;+a;'-a^+ar»-ar'*+a;'^
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TOBUO SCHOOI, AMBBRA.

I

MNUe 2t
(1) Whenx=2 »_a , . «
(2) Wh.t <,„a„ ,^ aad^to's . T ™'" "' *" ^«-'-

(4) Multiply 3^2 _,. ,2, '^+ 4*^2)-(car+rt«).

result correct hv^!. ,,
*«*-^* by «' + *«& - 8^2 ,rrect by putting « = o 6 = 3

*" ' 9* ' and Prove your
(o; Show that if 5(3. q^ ^,^ '

/fi^ Q 1 ,

^ -4 d(8-a7), then x
+47 ®fc/^*« equation (ar+n .0^ ., ^

12 cents as ,5 oltTnXVfS' r,""
'h°'

*"•»» "=-' - -eh over
(9) A and fl have tii I T„ " """^ '"'> ^ buy?»«h has each ? ***

'

» ""d C, « ; c and A, »63 Ho

-'+S''+«''-8:;_t,^"4fevalue„f

Note.—WhAn *>.« u •

up to Exercisfi q
P^'^^^^^Iar examples. The fnlf^f • '

^'^'^ are

rapidly, the^,5/,
**•« ^"^nded to develoo tL^'^ ^^^^^''^es.

of rerifjingTnSY:.,*^''^'^^ «*'®8» needs t™bpil?H^'^®'" ^^'nple

l>e tested iS^aW *a:^onl- ""^^ compLat^'^ Jr^ss c?*V'*
?nVrr:-«- ^- -KdTusi-^^^^^^^^

practice ff wrttfil*'^' fit '•«P'<«ty are ensni^S^i*^ ^^^«"ed

that the"pupil°wiliTn r'''''
^"^eeds too rapTdFvTkl"!'''*^'" '«alpupil will fail to apprehend the steps

'^"'^^ *»«



DIVISION. 28

*'" +8xv.

ive9a'-7?

5 = 4, find the
tz).

^ prove your

-«)> then X

3 much over
tbuy?

*o3. How

eof

' exercises
•ly as the
Mirns and
h and are
exercises,

«5fc pretty
er simple
methods
can often
' possible

>nfidence
he short
deferred
constant
' will be
leir real

ncesare

Ixerelie 27.

^.B.—Read a-^b thus : a by 6. Avoid mathematical Slang.

(1) rt' X rt' = rt\ If n» is divided by a» what is the quotient ?

(2) a* «=aartrt ; a' =rtaa ; what is the quotient of a^ -^a* ?

(3) If rt»-ra'=a 6-3 rt' •a*=rt^ a^-^a^ '«"-'
,

Of a^-r a*.

^

what
is the quotient when a* -f- aV / Of a"»-r a" P

(4) If 2a x36= 6a6; what is the value of
6a6-r2a.? Of 6a6-^3ft/

(5) If (+ 2a) ( - 36) = - 6a6 =- ( - 2a) ( + 36) ; find the quotients
when 6a6 IS divided by +2a, -36, -2a, and +36 respectively.

(6) Find the price of \x horses at %^y apiece. Tell how many
horses at %Qx apiece can be bought for %2\xy. How many can
be bought at $42/ apiece ?

(7) Choose an example and show that every qnestion in
mnltiplication will give two examples of divisioii.

(8) From the example a^ ^ -^ a'' ^ a^ , make a rule for the
exponents in a case of division. See whether your rule holds
good in these cases : a" +.a' * ; a"»-ra'".

(9) Divide a'" by a' ^
; a' »

' by a'* ;
,12 346«78» ^jy ^087«6 4 32a'

(10) Divide Ilia?' '
• by 37x=' ; 512aj'»« by 256a;'*»

;

1331a'"' by 121a>»».

Iziroise 28.

(1) Multiply a +6 by c. Verify the result by division.

(2) Multiply a + 26+3c by 4a. Verify the result by division.

(3) Multiply a2+2a6+62 by a +6. Divide the product by
a+6, and by a^ +2o6+6^

(4) Write down the expansion of (a +6)*. Divide the product
bya+6, by a* + 2a6+6», and by a' +3a«6+ 3a6»+6' three
answers.

(5) Set down the expansion of (a+6)«.
Divide this by a' +3a'64-3a/>2 -1-6',

divide this quotient by a'' + 2a6 +6*.

(6) Multiply a' +3a«6+ 3a6' +6' by a' -3a'6+3a6« -6» and
divide the product by a* -2a'6' +6*.



of

24
I'UBUC SCHOOL AIXJEBRA

Szeroiae SO.

(1) Find the quotient when 91^2 c

(3) Arrange 12 + a«_7rta o a o
or er of the powers of « and find^h^etJir l.^'.-^

i"
proper

(4) Arrange 4a'-a-««-5«2 .«
"

!= ^^^^^^^ the result.
-« + 3 + 2a».

"^ '' .^« +6a'^ -15 and divide it by

qJ^} ^o"^ ^^® remaindc • ^hen cr^^n - = .
23a;* - 2x* -ix^ + 12+ z- ,, *. +? - <.r+ 5 is the divisor ^r.A
answer by multiplication.

'''"' '' '^' ^-^^^nd- VeSy your

whatistherent^a^inder^^'pnT.fi'*'^^^ '^ ^^^i^ed ^y4x'-x R
lation.

*'"^«^- ^^"fi^^ your answer by Lheckcafctt
(7) 15a«+22-32a3-30a + 50a*-/'-» . ^,

Remainder^? "^'^"^ -^(^-^a + Sa').

Git^^lt.^
'^^^^^^ ^^ -'^-^^^^1. Find the ..ainder

^'^"^QVoLVtr-^^*-«-'-o-o-i.,«3_,,_,^

t/c+dc -r(a+26+3c). Quotient?

Bzereiae 30.

verify the quotient.
^«t a= l throughout and thus

(3) Prove bv muJfinH^o*:^- .,

1-3) + 1 whenar=x= a.
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Bxpansion of

ent.

divided by

>a;+3, find

S in proper
the result.

ide it by

ivisor and
'rify your

eck calcu-

mainder.

1).

iuotient?

(4) Show that ac» +y> 4-«» -3a;2/2-=2(a» +6» +c» -Sahc) when
a: = ft+ c, y:mc + a, z^a + b.

(5) If the product of 4a;» +8aj' -18x + 27 and another factor
IS equal to ix" + nx* +81, find the second factor.

(6) Simplify the expression
(a + b+ c)(a+b+ d)+(a + c-^d){b +c+d)-(a+b+c+dy.

(7) ^+y+zy-\-ix-y-zy+(y-z-xy + {z~y-.xy.
Keduce this and prove your result by putting a; = y= 2«=l.

(8) What number must be subtracted from 2a' +2 to make it
exactly divisible by a' + 2a' + 2a + 1 ?

Note.—Exercises 31 to 36 supply a reyiew of all the work
ptissed over. The same simple principles are here applied in
somewhat more difficult combinations, but all really hard ques-
tions are excluded. In numerous examples methods of testing
are snggested, and these should receive very careful attention

D 11 ^r*^^5 examinations they are of first-rate importance.
rnpiis ghould be encouraged to InTent new problems like
those in Exercise 32, and to select questions from their arith-
metics which ma> easily be solved by means of simple equations.
As a rule the algebraic analysis of a problem is easier than
the arithmetical analysis, and the learner will soon find that he
can do questions in percentage, discount, interest, and general
analysis that would be beyond his power by pure arithmetic.He should be led by the path of least resistance independently
of any formal arrangement of the subject as a science. If he
learns the easiest things first, -difficulties will melt away as he
approaches them.

N.E^Algebraio solutions are fWly accepted at all examl-
nations in Ontario.

* f -u b*«iu

'

!)1

I divide
id thus

Bxeroiw 31.

(1) Divide a* +46* by a* -2o6 + 26'.

(2) (3ir - 8) (30!+ 2) - (4a: - 11) (2a:+ 1) = (a: - 3) (X+ 7), find i«.

* ^5i.^',^,*"? ^ ^*^® ^^^^ *™°"8 *^em; Cs share is three-
fourth of ^ s share, and ^'s is $8 more than B's share. What
has each ?

(1) .1 is now three times as bid as B, but only two years ago
he was five times as old as B was four years ago. Find I's
present age.
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result by putting a = ft-c=l '^-Y+^. Verify the

thaproe;^^^^^^ miles i„ a train;
iong does the journey take? v.- r '"'^®^ P®'* ^'^ur. How
« = 36 and 6^ 160.

^ ^^ ^^"^^ >^o»^ «n«wer by taking

minute more than the other ^"^J"'* T" '" " 8«»on» per
tke first pipe convey ?

"^ """"^ K*"""" Ter minute did

h.S?\lt';^St'':'n'dti?rLr'' "'"""Wmore, ,he„
«mainder .„d half . doZ mt mT;"'^ '"'"y !»» the
how much he spent. "' ""^ ">»' »2 left, find

"^vi"»1^nra&!:sn,'''^rft$.^''' "» "?"- »«Hke

wiuiA'h^iS:i,'|ro|^Xtr?so„*e.^' "S
'""^ » "»«» -I

jnent of 3,000 men, b»t in reZattoL7;^ °* "^l™' » reinforce
leaving him only I's.oOO

" TiZZ J^L^^TJ °' ""^ """W.
(5) An investor places MsZ) ! • 7 * *"* ^""^ •« «"'

P»rtlyat6%, andhSomeiMoM "Br'' •"?'/ "' *% »nd
at each rate?

"me is *o00. How much does he invest

ovlr';Ju^Sfntriits^thf^dToJ^r "«'=«'.«»''« «^ '»™

^'rLde1-"»*»--'''«^'^e'4:ar'^r™SUTnw- •

8£« ou the :™,i^ Mir.^'s'S • ''™^' " «>«» « »«- m
hours. In how minfi.™- *"?..'^'"»««.' •""> * 5 miles in i
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and 2a:+ 3

a+ 7ft-5c,
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» a train
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by taking

he values
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>d by two
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>ie, then
half the
Bft, find

Bt strike
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at 1,100

led and
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at first.

% and
• invest

54 men
> man, -

a were

iles in
is in 4

(9) hx-%a: + %x~tx+i{x-3)^0, find .r.

(10) Show that ax + by+ cz^(x + y + z) (n+h+ c), If
«= « _6c, y^b' -ca, z = c^-uh.

^Jl^} 7^^' ^ ^'^^^ * ^*^® ^*^6 saiwe values as in No. 10 nrovethat hcix* - yz) = ca(y' _ «^.) ^ ^^^a _ ^^j
'" ^**- »"' P'-o^®

SzerolM 33.

(1) Find the numerical value of the following expression

~^y^~ ' l^+^TT ^^"" ^=*' V-^N «-6.

(2) Show that when 02 = 5, w=r3, z»4
(a^^* +2/' -«) (a;» -y^) is equal to x« -ic»2 + 3y»«_y«.

(3) Express in shortest form the sum of

3 «'f+«'^'-2ax'; a5«+l5 + 2ax^-3a»a:»;
2a'x-4ax»+3x*+a»a;;andl5 + 5aa;'-2a^x+4aa:»-10.

(4) Combine into one sum Ja:»-iic»y+§y»; 2x'y-x'+%x':and Ja:*y-|y»+3ic»+2y». ' '

(5) When aj = 2, y= 3, z = 4, find the numerical value of
xyz _3£c»+y2_z»

2^ + 2^ ^V^3T39'^^*^*"*+ '^ + ^-

(6) Simplify (a - 2)=« - 2(a - 2)» + 3(a - 2) - 4.

(7) Solve the equation 6(x - 1) + 8(a; + 2) = 27(x - 3) Verifvyour answer by substitution.
l t

;
-^x

(j;. verify

Bzereiae 34.

(1) Divide Sx*-2ax'+3a'x^-2a'x+ a* by 2x'+ax4.a*and prove that your quotient is accurate by lettingx- 1 Ind a = l'

PrL'^elre'ril^'b^^^^^^^^

26i'|f^^^r/J\'r; J^%-3.^'-'
- ''^' '-- ^^« P^<x^-t of

(4) l+acy+xV+aV; multiply this by

withont At *^et5!*i*^ expressions are written close togetherwithout any sign between them, what operation is intend^?
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(6) In the expression (m4•w^3_qc^.«^ / s ^
+m-n substitute x for m + n ani ^/T^

(»>* - ^) + 2(m + n)
'n=^n, whatisthevalueof v^^Vafiff/^'' '?"''; Suppos4
expression

?

^ ^
•

What is the value of the ivhole

prSL^t^^f^ilV+^ll'^'and'* "^^^^^ *^^« P^^^^P^e to find the
plication. ^ ^ *"^ ^-w-p + g without actual multi-

(8) Get the product of x^ - wjZw j. «3 „„;, ,
out ac.„^ „.,«pH«..„„. c i:«^,r-£ix^t:

Szeroiiio 36.

thli^he t^n^^tll^^^t^f^\^t'^\ ^han equal to, or less

(2) Divide 3a3. by iaJ- and ZlC\Z ''' ^°"" ^"«^«^-

(3) Divide .^ +2^3 *:4ffo'?!3t'f3 ''a'^'

'' '

'
'^ ^"^•

(4) Divide x^ +2,187 by a,+3.^
^^^^ ^"^ ^+ 2y-3z.

(5) Show that aj^Cv+ z^-n/Z/., , ^
. „,

other form of the exp?etstt ^(j^t/frt/x ^t7 ^^^ + ^^2^^ ^'^ ^n-
truth of your result by making ^^^1^1^^ ^^+ *>- ^est the

saSi !^:ctt'Z^:^sT^^ gives the
your answer by putting^^y^i

''^^'^^ ^ ^^* " ^^"' Verify

(7) Divide (a;+w)2 +3fjv. . ,.n_
'

„^2 ,

pansion in this WHy:ZFntttnr^l \ *.+ «'+'' ^^*^o«t ex-
write x+ y for m in this qu^ient

"'^' ^"^ *^" 'J"^"^'^*
'
^hen

(8) In9(a;+ 3)='+16(£c+ i)2^,5 oxa « , ,, ,

(9) Is (a* + en r/.2 j.^Z }^^ + ^} 1
find the value of x.

adJbcV ^" ^ ^^ ^^ )
greater orless than (ab+cdy, when

Szsreiae 3d.

startmg point. ®^^" + ^^ distance from the

a iSn"heSa^Tl havl^S ^^ '*?'" T^"^' ''^ ">»», of
in which I have walked

*'^° *<> «'^«<». (south)

(3) If +a means l + l4.l4.ij.-»f„ i,^:,
r4\ Tt r ,o^ . . ..

+^ + ^ + l+etc., what does -a mfianV
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+ 2(w+w)
Suppose

the yvhole

o find the
ual multi-

-y^ with-
ercise 23.

'O, or less

r answer.

'by 117.

f-22/-3z.

25 is an-
Test the

:ives the
Verify

lout ex-
it; then

of a?.

', when

then 7
3m the

(5) State the Rule of feigns in imiltiplication. Show that the
same rule applies to division.

(6) If ( -.3) (-4) means -;> subtracted 4 times, or
- ( - 3) - ( - ;^) - ( - :3) - ( - 3), remove the brackets and reduce
the expression to +12. Explain the meaning of ( - a) ( - h).

(7) Distinguish clearly the difference in meaning between
arithmetical figures as 1, 2, 3, etc., and algel)raic.al charactovs
used to represent numbers, as o, b, x, y, etc.

(8) What is the name given to an expression like 6x+ 11 =- 3 1 V

(9) How would you get rid of fractions in the equatiofT
^x+ lx+ 4X+ hx+ -,\-x = 2187? State the axiom used V

Note. —In these exercises the formal, s«enif(;^c arrangement
of the subject as usually presented has been discarded for tlse

sake of presenting the subject in the form suited best to rlie

requirements of a beginner, viz., that order which will introduce
him first to the easiest parts of the science, next to those some-
what difficult, and last of all to the topics that require most
maturity of thought and most skill in the application of abstract
principles. To couuect the new with the old, to procppil
grrafiiially from the pupil's knowledge of numbt'rs to tine
unknown abstractions of algebra, to repeat the old in new
f^rms, to select the easiest things lirst—this is snrely the
common sense of good teaching. Guided by experience, we
therefore introduce the simple equation of one unknown among
the first things to be learned... The simple equation of two
unknown quantities is also easy to learn and is here imro-
dnced with Exercise 37. The pupil thus acquires an insight
into the practical applications of algebra that formal treatises
defer to about page 150. All really difficult questions are
excluded as foreign to our purpose, and with a little patience and
care the pupil can do the exercises without much help.

3ans of
[south)

n?

t does

Szereise 37.

(1) An equation containing only one unknown quantity, as x,
is a Simple Equation. If there are several equations which
cuixtuiii TucTi c man un,'': uUKiiOwii quaulii.v, us x-i-y-=^ty, and
2r + 3?/ = 16, with common values, as a; = 2, y = 4, these equa-
tions are called Simultaneous Equations.
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wi-

A- si 2ttr|.
°' - »"» ^ "' the f„H„wi„, ,,„,„„„3 ^_

(9)3x= 23-Oy.l0 +2l5^;
HiNT._Transposea.andytooneside.

(10) ?+2^= 7- »^+.V ft TT''2
3 '

3'^2'®' ^'N^-Clear of fractions first.

(11) 3^-2^=3(6-0.); 3(4a.-3y) = 7y.

Bzeroise 38.

(1) Find two numbers who<?fi f1.ffa».««« • <,

(2) Divide 160 into two paTat^nZ r.
""'' '""'^•

pan exceeds seven times trieiTy^'^'^N'r"T "^Ar"'-{o) I can get 7 Dounds nf fo„ j - ' * + y=l"0, etc.
or I can buy% poS of ea and o"

'""'".''" "' '^''«<» '<» »5.60
What is the price per pounl of^9 ''°™''^ °' ""f^ l"' «1.20.

Jc^ a„d1 fv^trsTstcf^s't""'
" ^ '""' ""- *•»- -

foit^r atdl3V?nr.%'^;tf ''»• "-"« ^^O an ac.
acres were there in each part? "" "-^aiader. How many

o.Mhe"nt^aj„»-^^^^^
(7) A man invested $4,400 nartlv\^i!^

^md their capitals,
and partly in bank stock ply\^^^^^^ interest
tho same from fia^i. • «^/^u :"^ ''*^ interest. His income «-c
stock, which we^re'botrb^L^gtt^pai-' ""' '^' ^^^^" ^^^ ^^'"^
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Szercise 39.

(1) Solve the equations 28j3- 23y = 22, and 6a»-55»y-l7 ;,>

ini 2Ti7i:-
"" "" "^ '' ""^ '^'''' •• -^"piHsT bVi;

(2) Solve 13a3-9y= 46, and ll.»-10w~i7 n "R t n \t
Of » and 12 IS 36 Multiply 1st by 4, 2nd by 3, and thus employthe smallest numbers possible.

^i-uusempioy

(3) Solvel4a; + 13.v= 35, and21,x+19v = 56.
N.B.—Multiply by 3; 2. ^-

xr^i^ ^f^l
llx+13.y = 7, and 13,t+11w= 17.N,B--Add; divide by 24, and x + y=.l, lla;+ ll2,= ll. etc.

(o) lo pounds of tea and 17 pounds of coffee cost $1.8G and20 pounds of tea and 13 pounds of coffee cost $10.34 WhaUsthe price of each per pound ?
^

.
w imz is

/ex A
^-^--^^^^tiPb' 1st equation by 5, 2nd by 3, etc.

(6) A man invested $100,000, partly at 5% and partly at 47
?e'i.,Tr:jrrr *° '*'''" *' ™""-- ^'-^ >--^

Szeroise 40.

at 2 \ot 3 rpr!^^ tV^^rrP' '^"^^ ^* ^ f°^ 2 cents, and some

many did he buy at each price ?

oJ^l ^.,°^» ^o^a piece of work in 12 days; B and C togethercan do It m 4 days
; ^ and C can do it in half the time thatBalone can do it. How long will B and C each take to do the

th^^Li^^fu^
have equal sums when they begin to gamble. At

w! ft
^^ ^^^^ '* '^ "^'^ *^^* '^ ^ l^ad $6 more he wouldhave three times as much as B has, and if A had $16 1788 he

hT^^^aS^^^^^^^^
Howmuchdoes^witi. ^^Wh'a?

(4) bold 9 horses and 7 cows for $300, and 6 horses and 1^

Zach '"
'""' """' '"' "" """' ^'™- Finfl the ig"pri4
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same .m-'imftv 'J'f° "f
'™« "^^ '^ '"•°»^' ""' i' '^^^ tl>e

(0 Bon^ht 12 cows and 20 lambs for $:}a5, also 10 cows and% lambs tor tbe same sum. paying- $-2 more apiece for thi cows

:nd ^^tJir-"' '-'''' ^^"^ ^^^' ^-^^ °^-^^
(8) If Tom -ives Hany SlO, the latter will have three t!mp«

then r« ":
'^'" ^"'^ '''; " ^'"^'^^' ^^'^-^ Tom SlO Ton. wmthen have tw.ce as much as Harry. How much lias each ?

(9) How much tea at 72 cents and at 40 cents resnectlvelv

"er^iidf"
'^ "^'^ ^ "^'"^"^'^ ^^ ''' P-"^« worthTo ^clnt^

t/affi, •
• ^^'^' "'"''^ ^""«^ I spend on each kind sothat the income may be the same for each ?

veils\ml fn'^^""-
"'^''''' ^ '^'*^'" ^"^ amounted to $« in myears, and to $& m n years. Find the sum and the rate"

Exorcise 41.

(1) If
| + |-o, multiply both sides by ab, and thus show

that ,x = a&c T- (f7 + ft)

.

ence^s^sT '"SLIVT .^T^"" -^^ ^^^' ^"^^ *^^^«^ *'«^es their differ-

/Q^ TV -,

*^''^^ *'"'^' ^^^ '"^^^"«^' ^''^^^ is 87.

mmt^ thnn 5 !t^l
7°"^'

f
^''''

^'''^"f
'^^ ^^'^ ^ '^^^ have $5moie than .1, and C may have as much as A and B together

(,4) How many pounds of tea at 24 cents ner nnnnfl n,.,i „^. .10

uie iviioio was, SU. Ho%v miKh was loaned at i°/.f

leiS t,h'!.f H '\'* ''f' i" *^ '""™ '"™ 'hat abound tako» 3leaps, Out J of the hare's take he»- r.nii. fi,« c„^,„ j:_. ,. _.
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catch puss? 2S.B -Let \x uiid '^a- b. the numk-r of leaps taken
bv hare and hound, and 2// and ;J// Ik.- the length of each leap
heaice haie gops over 8.ry vliile do- ^oe.s over iby. /..-.. he trains
// m gouig- 'J//, etc.

./
-

b

(7) Solve 'l-'? ='^. N.B.-Multiply by (.r-7) (.r+ O).
ji^ 7 ./• + 1)

II

Bxerciso 42.

(1) Two men onvu together 175 sliare.s in a company. They
divide equally. J keeps 85 shares and B 00

; i? <rives A «10()rmd the value of ii share.
.

« .

U>) If 8 gold CH)ius and <) silver coins are worth a.s much as (I
goUl cou.s and 1«> sdver ones, find the luuuber of silver coins
e(|ual in vahie to one gold coin.

(;5) Brown .sets outs from X to Z at ;J\ miles i,er hour, and
forty minutes later .Tones starts from Z to X at A\ miles i>er
Jiour When they meet Jones has gone half a mila"be.yond the
middle point between X and Z. Find the distance between thetwo places.

(-1) An exj)ress train going at ;J2 miles per hour makes a cer-
tani trip ni 1> hours and 15 minutes less than the time required
by a, freight iram going at U miles j.er hour. Find ilie distance.

(.)) Solve the equations 17.c - 1.'}// = 144 ; '2.)x + 19?/=: 890.
(I!) The sum of two numbers is 13; the difference of their

squares is ;}9
; hnd the nuiiibers.

(7) Bought a certain number of .sharer for i?2.(;i>5
; sold them

all but Hve at double the cost price for §4.000. How manv
shares ?

(S) Divide $7,500 so as to give each of two sons twice as nnich
as each ot their three sisters, and their mother $:m more tiian
all her chudren.

(9) If §1,02-4 amounts to U,IU\ in two years at compound
niterest. what is the rate of interest per annum ?

(10) Tlio sum of .$115 is distributed to 17 boy^ and 15 -.-iris
•

and at t lie same rates it might have lieen giveil to l.J bovs aucl
20 girls. l< md the share of each boy and each girl.

(U) Jn 9 hours a horse travels one mile morn than a traindoes m 2 hours, but in ;) hours the train goes 2 miles more than
.'t^ ixvi=u fciutjo ji! I.-, nours. laid the rate of each })er hour

(12) 19^4- 17^ = 7 ; 41.r + a72/^- 17
; solve the equations.

'

(13) 13.x - 1 ly-. 1
1 ; 29.r - 39,y -17; solve for x and y.

»
'
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I

I

jl

I

Note.—Kxerclses 43 to 50 are infonrlo/i +« .
what the pupil has now masteied ThPv nr« «f"?f

"*' ?^ ^""^

a written exainiiifttlftn "iv^^?^^^- ^^ey are of the nature of

thL tin erb2 fen ^ recommencled to do them over
time to work thlm IZ^ ^'f

^^^^^ Stage :-The first

seeoni time to go ThrothThT^^l'^ '"^
f"

™^^^^^ '^'^^ *^«

witliout any bilak aniViTv *°'''"^^w^.t*
"^o^^erate speed

Hweeil to m?t« 1 ' V -"""^ *^ W"'*'' the whole at hijrh

aVdtee.
'""""'"''

'° **"
f«""'«

P°-«^» of the mind! " Try^U

Bxercise 43.-General Review.

(1) If rt = l, & = 3,c = 5, find the value of

b^+c'
_a^+2ab+ b*

b^-2bc+ c^'
(2) Shew that

+ (6+ c + rf-a)^.^4(..^+6^+c^+^4'^,X^'^) ^^

rt = l, 6 = 2, c = 3, und(Z=.4.

(3) Find the sum of

+ 3x'yz-3x^z^ +nx,f-z + xz^ -3y^z^ +2/^3 +64/.^
(») From rt'*-4rtV>2 -8rt2ft3_i7 ,4 107.3 .. *^

sively a^ -2«^6-3a^6^
; 2a'b-ia"b^ -"ei^B

.^"^*'^^^^" «'^««««-

3a^b- - 6a-b^ - dab*
; and 4a'b^ - Sab* - 126'*

(6) Eeduce to simplest form {2a-(3b + c-^d)]
"

ilo'' "o? + (" "n-^^J + {2a- (36+"e) -2.?}-|(2a-36+ c)-2fZ|.
'

Szercisd 44.

of*4' inTho^xteir""'
''' *"°""^ ™""'-'"« '*e powers
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(2 Multiply «.^+2/=+.= +x7/-a.. + y. by a:-y^,,

(o) Multiply «= +ax + x- by a^-cix + x^

ra. ^. .^ ****** product by heart.
(6) Multiply a-2b\.Zc +dhya + <2b- 3c + d
(7) Divide l+Gaj'^ + Saj" by l+2«+ .r3.

(8) Divide «' - 6a + 5 by a^ - 2« + 1.

(9) Divide cc « - 2x3 + 1 by a;2 _ o^ +'i

^'

(10) Dividea'' + 2a='63^jo by «^+2«i + ft^

(1.) Fmd^the remamder ^vhe„ o.^ -pa.^ +ff«.-r is divided by

(13) Divide^t. fou^terms of quotient and give the remainder in

(14) Solve the equation M3x3 ^) j(o,3 ^ ^^ ^ _

JN
.
U. - Multiply through by 60.

(1)
2a+ 3

11

Szeroise 46.

X
3 <-

-J-
- od + -jg-, find a;.

J>f.B. -Use 144, and get A(2x- - 1) .etc
v«) Divide 620 marbles amons ^ R and'r- r; aa ,'""'^ Vl ^' ""'i ^ « for every 5 to b

^'™ ^ * '"
N.B.—Let 12a:=4's «,),,»> »*"

(») Water expands :07 when it tiirn« to ,v„ . i, i
cent, does iee contractwL ?t'ulsrwl°e™

'

'"" """" >*'

JS.Ji.-Let]OOa: = voIume of water, .-. 110x = eto.. etc.

I-
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( I ) WriiG down i h
iiiiiJtiplication.

Bxercise 'iQ.

s(^imro of 1 4.2./--,x-- _ Ja*^ wirhont acfii,,!

jl' ( 1^
) Mxxh i) )ly (h ^h +y) {a + h - c) 1

(.•i) Divide 1 - h,v by'i _ 1,^ _ 1^,2 ,;., I

»y ^^ -/>4.^,-) (/, + ,._,,)_

Hint. -Afulfiply l.nr'h d
IVC

divivl
I VI

towns of fjuotient.

ma'.
sor and dividend by 12 befcie

f I) Remove tlic bi-fickofs and simjdify tl

if

(.')) Expand nud

Hint.- R

10 expression

^nijij (y rjio oxpvpssion

einovo

I - J (

iho ninor brackets, then write down tJuexpansions under apno another and add
(0) Test tlie acrnraov of

(7) If .,.=:J..

1.

your result in No. f) by nnttputting

aiid .r+i/^x + y + z=0. find tl
oxi)ression (y^ _ z') [y' +z^ ~y{^; -z)]

10 vahie of the

•^) Di^-ide f?5.000 among A. B. C, so that B sliall
nuK'li as C, and .1 throe tim.
to7>. N.B.-Let ,r. r-s.

get twice as
•s as much ns B, after paying 8-iO

(0) If ,,_?>^.,.._,;.{

('n - //)

and a 4- /> + ./r =: 2.
_ oif«.T-+r/-.T-(r/ +/>)/)-}?

what is the value of

(10) Va(6.r + 18)--4i;-,/„('lI_3*)
= 5,« - 4 8 - ,>, ( 1 n - .X-) - -

,1,- (21 - 2.v)
N.B.-Multiply through by 30, and then collect

next mnltiply by V6,
tern !S.

Szereise 4!7.

(1) Find the difference between these two expressions :-
(w + 2) (n + 'd) (n + i) and

'^;;'r\%'r'rM^'-4-^^^^^^^^^ Mnitipi.the
first bracket l)y 2, the next by .'}. and the las hv 4and reduce,

'

(2) "What multiplier will give with 5.7^+ 4 thp nrn^i,.f

(3) Find the coefficient of -x in the product of
.(.r + 2)(.r + 10W.r-r>) (;r-(^V



REVIEW EXKUCISES. n?

(4) A leaves Seaforth ut G a.m. nt a miley i^r hour, at 8 a mB follows Imu at 1 miles per lioiir and overtakes him at Strat-
lonl, J' lud the (listJiiKie between the places.

(.)) Two v.;ssols contain a mixture of water and wine- in 1
there uvh i> of wator to 6 of wiue, in ]i l] of water to 7 of wine.
It IS requireil to form a muKture containing 5 gallons of ^vater
ami 1

1
of wme. How many gallons mn.st he taken from .1 andn respectively? N.B.-Let bOx and 00?/ he the numbers from

each, .-. 4,y;-f ;5?/=l, etc.

(^) A pound of tea and 3 pounds of sugar cost 60 cents, hutwhen tea js 10 /_, dourer and sugar 60% dearer tliay cost 70 cents-
un I tlie prices. ' '

Exercise 48.

(1) If -Ja^-.ib lind the numerical value of 'Izl* and of ^~Ji'

.

u+h ci'+lr'
N.B. -Multiply the terms of the fractions by 2, and by 4

respectively befoie substitution.

N.B. -Add each side separately and reduce.

(.'3) A stage makes the trip in 5 hours, but if the speed were :5

miles uu hour greater the trip could be made in .'5.^ hours ; what
is the length of the journey ?

(1) If a horses are worth b cows, and c cows arc worfh d
shuep, find the value of a horse when a sheep sells for $10.

{5) ^2x + 81 //
-. 4a, 28x- - 39y= 1, find x and y. See Not,'..

vri''
'^,^*+''^'/-"lt)-i, 92.1T + 80^-101, find .If and V.JN.B.— in o and subtract the equations first, then multiply, etc.

(J) If a gallons at p shillings, h gallons at q shillings, and r-

gallons at /• shillings are mixed, what will be the value of one
gallon of the mixture? " ' "

(>•'.) Bronze contains 70 pounds of copper to 30 pounds of tin.how much copper must be added to 112 pounds of bronzo to
make i!io mixture contahi Icy of tin?

(

Exercise 40.

? 1; oaiipiifyM^2x--
i) (2u'3" +A) (2u;+ 1;.

. (2) Keduce a - (b + c) + b'{c + a) + c^a + b)-(a + b) {b + c) (;• -r a
Test your resiilts in No. 1 and No. 2 by putting.£c, a».6,-c, os^^ X,.
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1

(•J) Show that « = 2 is onfifinl„^;«« t i.

(4) What is tho L. C. M of ql.2,, o i .

(9) The populations of 5 towns are ^x/. • / .

™st of the cow. 1^
*"^^ '"y present loss. ri„d ,1k

rli!

Sseroise 30.

(1) Show that (x + 1) (x+ 2) (x+ 3) (x+i) 04
-(^2+4) (aj+2) (x^+5x+8)^o.--^^

(2) Show that ('.r + n Cr-j-'n />. . sn /

(3) Solve the equations, 45a:+8j,_3oO; 21v-13:«-t<.o

(•>) Three pounds of one sort nf +«- .l

pounds of a second kindTZe pounds of'
1,"%"^"^^ ^« ^°"^

pounds of the second kind cost +n^?K o-*?^
^^®* ^"^ ei^ht

price per pound of each kindT ^^'' ^^•^^- ^^^^^ ^s ^he

cJL^s'^^ol'Tj!;?;: ^yj?^f,;
*^-

^^f
-ei^hs so pounds and

How many i^ound^f ffs'ec^ndZ'sfI?''"'"\^% ^^ ^^^1
to cast a third bar containi^t'??^^ ^f^^^/^^^^^

^^^ fim bar

^mlilz':^z\'li:^i^^^^^^^^ in 10 «i„„te«.. ,.„

iie take to swim back'agai^T"
'"" "'' "''''"'^''' "^^^ ^^'^S will



SEC(3ND STAGE.

FACTORING.

Szeroine 61.

J\^
^^x + amnltiiMhyx=:x''+ax, what are tho factors of

(2) Factor x" -'ox'; 12x + iSxhj; 27-ir,2A-; llx'-Mx.
(3) What are the factors of 2a' - a= + a ? Of dx'-y^z- + .'}.ry

.*»

(4) Factorise Sx'^ +iWx' -':ia^x ; and Ip'- -IjP +34.V\
(5) Factor 4b' +Ga-b' - 26-

; and 26a^b^ +nOa*b\
(6) Separate x^y - x-y- + 2xy into two factors.

(7) Separate ba'bx^ - Ibabx' -20b'x' into two factors.

(8) Factor Som^y + 2Sm'y' -Umy^.
(9) Factor 12x'y* -2ix*y' +t]Gx''y^ - \2x'y\
(10) Factor ^x^yz' -r-Qx^yz^ ~ l-^x^y-^z^ + l^xUj^z.
(11) as«-5ic*+5as='-3 is one factor of x''' -\lx^ + lr* -d

fin^ the other factor by division. Test your answer by putting

(12) .r«-6x'-9a?^+94a.-120 = (a=-2) (cc-3) (a; + 4)F, find
-t

. Verify your answer.

Szercise 62.

(1) A2-B2 = (A + B)(A-B); what are the factors of y>--<'/2 y

(2) Factor 121 - IQy^- j 121 - SGa^ ; and Ay^ - 25.
(o-j Appiy the formula in No. 1 to reduce the followins'-

arithmetical expressions """ '

320^-171»; and 9362 -642
392-312; 512-49^ 975'- -005 -

(4) Factor IQ^x'^y'' -\2\a''b''
; and (3a; + 5)2 -(5a' + 3)2,



40 vruLia miooL aloriiua.

I

(^; a ind tlio factors of (a+fj)^ -(c-dr
(7) Factor (ax +hyV - 1

; arul 2ah + a^+,.^ _ ,-

V^J iactor a* -ft< . and //» 7.8 :. 4 ^i

respectively.
' " "'' "'^° ^^"''^o "'^'l four factors

(9) Express a.>« -,yi«
]„ five factors.

(10; Factor «=> + 12/^^. _ 4,^2 _ f,^.,

(11) Factor .^- +.V^ -«= -rf!" -0.^y_ o^^

n o^ T :

~^"''' ^'" *''"^« ^ together.
(12) Factor a:' -,y=+22_^^,_2^^_^^^^^_
(13) Factor 4(ab + rdy - (a^+Z^a _^2 -'c;')3.

Szercise 69.

^'^ ""^
tllV^^ ^/^ + ?)^ fi-l ^^n> factors of

.r +12.v+ 3r>,S. 4.^«^ +20.^.3^+ 0.4
v' '

(7) A- -2AB + B =(A -B^ iind the factors of

(11) lfi0.r=_.,/^+a(14,.y2. + jC);^.:,.3.
'^^ 'y-

(12) 324w'' + 432m^'n'+144»i«.
(13) SGla-m - a84a"«+« + 324a2M.

Nom^^The student would do well to work Exercises "it^2 and 68 oyer a.ala several times before proce^li'X^^^^^^

Szeroise 64.

(2. Lfl 7-^'''^ ^"^-^' find the factors of a.^+3r + o
(2. Factor a- +]Da" + ;.; .^2 + i4.+ ,0j a^.^^X^.

'
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(3) a^ + lla + 24; oc» +2la:+llU
; m-+19m+48.

(4) a;^-29jc+190; ar' -9a;-190; a;' +290;+ 190
(6) x=+9ar._ 190; y'g^ -.28rt/>,/., + 187a=6».
(6) T^^- 27^^ + 2(5; a*h' -llu'h' +liO.

(7) c 2
d

2 _ 30</!;oc/ + 22 1 rr />' ;
« ^

^-
2 _ 24acz + U:)z^

(8) ac^+ar-U; x-^ -.•Jl.r + 22:> ; 4a= - 12«.t' + 9j;'

(9) a'.v-~h^y^- (.i.' + %=)--(x'-3//-)'.
(10) (rt + 6 + c)»-2(« + /> + r)(/; + r) + (/> + r)^
(U) a;^ + ' (j^ + 2) + yz ; a-^ - .,{,, + ^) + .y^.

(12) Appl, u<+/>) {a-b) = a- ~h- to find the products of
79x81 and 1184x1213.

(13) What are the factors of rr +2«/> + ?;' +« + />.*'

(14) Find the common factor of

. y'-17ci;-a8; and.fc- + lU--r)70.

il

Zzeroiae 65.

(1) (A + B) (C + D) = AC + (AD + BC) + BD. Observe thot
the product of the extreme t(mm, viz. aO and HI), is ociiial
to the product of th<' two middie terms, viz. AI> and H€.
each product being Vhi IK

(2) Multiply (3,f + J
,

.' i c + ;i) and ^-et the product
6x'^ + (8.z; + !».; + 1 L>. Observe that G.r- x 12 = 8jc x 9a?.

(3) Factor Cyrr + Ur !. Soparate 17.^ into two parts

:^^fZ^:.''''-
'--^^'Or72.^ ThesepartLan

(6a;^+9.r)+(8j,+ l-2)=:3,i(2a;+ 3) + 4(2a?+ 3) = (2a- + 3) (3,c + 4).

(4) Factor \x"- + 13 c + 3. Hint, 4 1-^ x 3 - 1 -^r- = ABCD
13.£=12a; + .t; thus 4a;- +(12.c + x') + 3=4a;(./- + 3J + (.z.+ 3).

(5) Factor 8x'-+34a;y+ 21.y=.

Hint. '>^a'^= r,a;y+ 28a;y,' l<:8a;^?/2 ^ABCD.
(<'.) Factor 2x' + -o.ry+2y\ Hint. ;. . ,y = 4a;/y+ .^y ; 4.r^t/=.

(7) Factor 8a- +14f//>- 157>^ Hint. ABCD= - l^Oa^;/^
hence split lAab into ^'20nh-i\r,h a«ri ,.,.^ 1 „„ !..*_._ " '

(8) Factor 6x^+5,
two parts whose product shall be - 24
as I efore.

4.
^
Hint. ABCp = 21.i;^ Split ox into

./•-, ?.e. 8a;-3a;. Proceed
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»

Szercise 66.

(I) Factor 12£c='+37^^9j
Hint. 12x21=4x3x7x3 = 08x9

lience split 37aj into 28a;+ 9ic.

(-') Factor 12y?2- 37a;+ 21
Hint. -37a2= -28a;-9a;, A]BCD= +050^=

(') Factor b6x^ + lB7x - 07HS?i ^ ,^ ^ .
~ '

*

(4) Factorl2£K2-5a;-2: lOaj^-?,^. 1. Vo 2

6 « +123._„4. Hint. ABCD= 7.3.3 30. ,9fi , -o,
(9) 5x2-29™+36v' 16c= 4fi.j.i- "-Y-'

1*-3= 123.

(13) TJte'- 20x2,-3192,=
; 413«=-606a6-2996^

incTSl^L^^J,tV7J^-' *5» ^r-^la of Wise 55
Should pause here and flnnlv7ho%f' 1 ' H* ^'^e student
oxample^s given in ExerSj 62 5^4*" «/, ^^^^^rdse 66 to the
's the product of any two iTilffd*! ^,V

^^^^^ expression
the factors can be foimTby thT Ithod ' F^' *^^ l"*^

^+ ^'
may be written a' +0 aft-ft^ ^'^f^^^"

^.^'^ example a' -b'
two parts whose prtdi^ is '-

1 ^1'/^^'' *°
?i?<^«

« into
parts are evidently +1-1 and w« ? 7"^ ' ^hese
which iB^a(a + b)-b{a + b) or 1T;a ^^ .f +«&-«&-&%
cise 52. This method is thTJ.

"^^ ^''~^^' ^« ^'^ Exer-
<»ther8 and deserves careful attention T f"f** *""» *he

.^!ri^r^^-' - factoring^-rfhTstroftLt^^.^^^^^^^^^

e^roi., but what is C'Sl^n w^^Lt^fthlT^S
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the Theory of Divi^rs wiU hi f^^""^^"/ ^^ Substitution, and
Will patJtl.rnJ^^^^^^fi^^ll^

Bxeroise 67.

W Factor 8a' +b'. KB. Sa' = <9a)'
(4) Factor 8a= +27*3. n.B. This'is (2a)» + (36)»o Factor 125^.+ 3433,'; 216»- +512„» • TW;,.,-,,
6 Factor a«+6.. n.B. This fala=)3 + (iv

'

' ^«'» «° +6'- N.B. This is (a3)= + »=
,

"

no whif f
?^^^'+^^+^'> f-™*!-^-

What ai-e the factors of a:' -3,'. m' -n' -u,' -^'^(U) Factor 8a»-6», 8a'-2762
» , » -^ ?

(12) 125a:= -3433,» ; 216ro^ - bnn' Togna o,,..

Exercise 68.

f8) =.. +: : t'^r+^;]f'
- =^^+^-)- s^ E„..ise 52.

= (««) (a-.,. Vanhe^l\a^f»„tnr'.?r:
(4) Factor x< + !)x' +81 by adding to' -9x'.
(») Factor 16a' +4a=x' +x< by adding 4«>x' -4a»a!»
(6) Factor 8Ia.+36„> + ,8, and x.+fsx'+SBfi

'

(8) Factor 4x«-37a;2v2y^ +9y* by adding 25a;2y2 .25^2^ 2

(9) .Factor 6ix* + 128a:=y^ + 81^^ by adding 16ir 2*.

2

2/'-16a.>.-

- -111
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(10) Facta. 8]«.-28«.6, + ,„,. by adain^ 100«-7.
(U) i actov da* +21a^'X' +2ox\
(12) Factorise 16x'* - 17x-2 + 1.

(lo) J^actor 49a* - Iba^b- + 121//
(14) Factor ;jc* - liaj^^/S +^^4^

(16) Factor ^^ - G3jc2y2 ^81 J/«.

-ICOa-i^^

Bzeroisd 69.

power th?o„g.ho,it, " ,/ Toi ;f P "^
?t"^

""^ ^'"' ^«n'«
T1.S, ar^n.e (...V^;4):^.%r^^^^^^^ «-

onl^\^^?i^i^^r;V-^+^.^. N.B.-Here. i. the

i2x' + oxy-Sy^^)-(iTz 1^^^ arrange thus

^^]^ Fn... ^ i ~ -^'') ^"^ factor each bracket,
(o) Factor a-^ -03= -ab-bx N B P.vv « . 1

M^ -y.^ ,,2 .

•^^•^•—^^CK out />, and group.
(4 a^ -2/- -a^s4-2/.. N.B.-Pick out z, and group

a.2a:;-+2a3//-li?.v^+G£c.2+i8y-j.
^

(7)(a+35)=-9(6-e)3. ^e. j^^a^erm-e 52.
(?)«=' -aj2/-%--4^2+.122/z.
(9) ISas^ -24a3.y+ 82/2+9^^_g^^^

;";^ k ^"? ^P^'^ ^l«^' into IS^^'i^' -4aV^'
"

/1^^ 'T

5^°"P ^n three brackets, factor.
'

JV.B. ooa6=64a6-9a6; group iu 3 brackets and factor.

Bzeroise 60.

(1) Expand («!-.% + c) (a + 6 -3c).

N^a u"/'°°*'?''"-'''*- ^-'«^ 'his e.p.«ss.ou.

it can be exDieswl «« rt, ? j I
"s«»Ily easy to factor, i.e. if

No. 1. lITl .he sign to' fiusln'r
'"'"°""'"'^ """^ "^°^"'

S iu:cV 1*/' T?'
'" """"S" them Vwal as'to ;;* ,1'terns IiU fc, ote. Th.s <•«., g^nmlly bo do.,c b: i„.ire,tiou
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Hence group all the n and /, terms of No "
.,11 ,i,l , '

"'- If).

.... an -^-':^^^^^^^;^^t^;xz

IS one factor. Similary, it is readilTseen th«t t?'
' "^ "2^+ ''

and +h, and that a +Lac rtl^^othcVLl^ ^rV^^^^
^'^

can be tested by muitiplication. '
""'^ *'^^ ^'^^"'^

(3) Factor 2>/^-~bxi/+ 0,.2

y and X we cet r->//'T( 7,f' a
'';^"'''^"- "'.''• ^'-B.-Groui,!,,-

(«) Ga?^ - 37aoc+ Ga2 - oaj - 5a - I

.

(7) Cw " - owy - (%2 - ni - 5y - I

.

(«) 5/j=-8/m + 37«= + 7fc_o,«+'.
(9) 6fc2+fcj,_y2_3fc2 + 62/2-92=.

(10) Ox^ -7x7j+if' +rokx-o7jk~6k\
(^^ 2x^-xy~ntf-5pz-2z'.
(12) 6p='-13i>(?+ 6^= + lo^^_i.3^^^^^^^ =

(13) <^Jc' ~7jcy+ 2xz-20y^' +H4yz^m'

Zzercise 61.

+ -iiO + iBD+ete. +2CD+etc. =M+B . r.n ^*« x-

i
r C^ etc., ana Double ProcftcJs j£

» the exnreHsioii m-v h« -*/ .
" ""^STRr Qril^^'f^':. ^ '

***'•' «»^ Double Proattcfs'iTfc'

r'A
'

~n"'
""'"' ''^ "'*'*'^-J'" factored. The method"' o-iv^n^^\?'"^"°-^*^
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(2) Factor »« +2x^+5^2 +2«+l NT? ^.4 ,.

ex..ss^n is of the ,o™ a^t^, r4"&:teT.^: ;-,t,;';:
,

(.3) Factor4a*-4a='-3a2+o^^
. 1 vr p ^ ,and all the other terras are GirhprTi/- / "^^ =-4a'+a=,

ducts.
^'^^^'^ ^^^/«<^^ «gM«m or double pro.

iMs^be two of thA w«,o . .^Z^ F jy 'mSi;Two"ouTe^ttrra^:fj.^^^\+y*- ^-B. 7.^^ and y^
make SO..^^,^ i itV^ie^V S^ll'^i^* '' '^^^^^ ^^"'ey + loa;

2/ ,
the latter being a square t.o.rm.

Bxereise 62.

(2) as2 +2/2 +2a;r/+s2 +22KC+2yg.
(3) «2 + io5c+ 462^6ac+ 9c2+4a6
(4) 9a;2 + l%2+4y2-242aj+ 1632-lo^„
g)«l^=+9^^+c^-54a&+18ac_66e:^*
(6) as«+4a23+6a;=+4£c+ l.

(8) w*+8m' + 18w2+8m + l

(9) 4m'' - 12,«n + 20my+9n^ -30n2/+25y2.

1 « +6a« + 15a^+20a3 + 15a2+6^^j';

(13 Aa^» + |.v2+.^^,3_^^^^,^,^^^

(lo)m*+m3+|wi2+j,,, + |,

(17) 3(3a'-2a6+6')(a2+362)+62(a+45^2,
"^

(^i) i'ind the factor that
•'*'2 i«^ 1 li J

""* ""*'' ^s common

Szereise 63.

common to both the
i'ActorjDa^

quantities
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(L>) ya=^ + 14a + 8, ani4a2 + l9« + lo

a..y of these tl^ fee or, ,v IJTv dtjw ^ '^i"^''™
^'''^'her

(.3) a^lti'/fi 2f
+"-+15* and

'"''''•

««. <i«+ 2; 2x+5 are evidently of no use.

Bzeioise ei.

the proportion™ tme
*" ™'"'' ''^"'^ »-"> Prove thai

A Sd Br!?i:tei.^B 'T' '"'"'v'
'^ ""= "^^'>" ">««'•' of

n^ Tr, r> . „ ' " '"^
'

'"''«' is the C. M. of A and B
'

fitir of^n^B wCTSdVdT' ?= "=^' ^""^ "•" - - a
(R\ Tf T- i.

^ ^^^ ^ ^° "o<^ contain x.
(.o; If 05 IS a factor of PA +np o«;i •

Q, show that X must be an P^?.f 5" •

''
"f*^ ^^"*°'' ^^ ^ ^nd

by putting P = 7 qI 5 A 1 ?q ^JI'S?
°^ V?*^ ^: ^est this

ietteis five other values each. ' ~" '
"""^ "^ gi^mg these

fac?„UU=l^;-I^^4^*' ==-:-5--U. ^"«' A+B and
B. {;+i,„„ !,__

-^terraiae now the common farf^v «f a „„j

' ^1

ii'j

^j It they have any-
common factor of A and
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3A^0B «nH f \"^^tt^^'
B = ^«^ + 19«+12; find the value of

Wh'Jf fi?
^'''^°'"

*i'^
''™- <^«" « ^« a factor of A and B ?mat ,s the common factor, if they have any? Test them for

tl ^afffetrrf 7^'' ^T'"r^2/ + 2/^ find A -Errand factoras, difffiienoe. Can xy be a factor of A and B ? Can 2cc+ v ^

AV hat are it.s factors ? AVliich one is a C. F. of A and B ?
(11) In Quest on 10, find B- A as before, also find ?JB +4AWhat ,s the common W^omm; factor of those two quantJies?

fac^4"
cannc. n.oasure A and B, what mx.st be thdr common

can the y in B be a factor of A ? Can tCo in B and t^? 3 in Ahave any con.mo fa.tor ? Strike out the factor 3 in A and et
"
aWaiTd finlwi.''?' n

common factor, 3. Call the quotients

of A an^B? • ^ ^
•'"^^^- "^^^^^^ "^"^t l^e the C. F.

Exercise 66.

(1) When A = 3a3- -2.1'- 1. B=(),r2-T-1 «lmw +i.of -r a
" .(3x+ 1) „„d that B - OA .. ax+tand hen™ Z SfftL^f,CWMWJ071 /«c^or of A and B.

^^ uk. ,uyrip.sr

(2) When A = x^ - 3^ 4- 2, Ji = x'+2x-3, show that B -A is

Sx^rof AL;f£'^^'^
'^"^•'•^^^ (•^'-^) -<^ ^-- fi"^ ^h:

their H.C.F.
/^-t-i, jj--^ « -Ja; +4a;-l, find

N.B. A=3x-(x-l)+(x^ -Ojf,+ iy
B = x%r^-V)-('.ix^.4x+ iy, Lc.A = 3jc2(.r-l) + (a.._l)2;
B = aj^(ac" - 1) - (3a; -

1) (cc - 1).

fl^f^' / ^ u^
"""'^ ^- N.B.-Strike out from A the s mple

TTtnt2l^'''!'.Trf^' ^11 i, B; call the quoSt
mVt n?t^« .n ' ^ 1 ^"'^ - ^^^ " ^'^ >^' «f ^^^<^h « «a«not bepart of the common factor; .-. either lla+ ibor2a-b or both

firstf" o^^rr ""• "^^ ''• '^ '^ ^'^'"^'^ "^^^^^« *''*'^ '^'

fotrvfT^ffi r. f^^*"^"^) ('^-'')' «°<1 ifc is plainly uselessto tfy the first two factors
; .-. try the third.

I II usin^

and B.
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Szerelse 66.

49

Note, -In Exercise 64 it is shown +Knt i

.

.es have a measure or com^Ln So fhi^
'''' '""'' *^° '^"^"*^-

factor will also divide the s^nTorTl!?^-ff
^ measure or common

of the two ffiven quantitler Thf« Li^T'f ""1^^ "^"^^^Ple^
of tl,e ordinary arlSetfcal pnceS, of IV' *"fJ«"'"'a«o,.
of tvry iiiiaibers, which irthl of i f ?"<»'«? the G. C. M.
somewhat Lke bnTdivision Thl f".^ ^"'"'^"^ ^'^ conducted
-be difference between I^rmult^?i:s^lV:ndB':;' f^ ^" ^^

numbers : hence pvoi-,- ^^,
'^iJi'it s or a and JB, the two i>' ven

liu Then R and A^are tX? T' °^ ^ ^"'^ ^ '""'^^ d'ivide

'•ounnoa facto .and Jl til r/'i
'^^°

"T^^^^ ^^'^ich have a
overy common factor of A 'anTS 'r^'''^''^

^^ ^ound
; hence

A and B will divide E. a. h 1';,^''"'^' °?"l"^°n factor of

^va.v the H. cVpr^f ' iwo'ai.'lhf.
•''"'' ^^ ^.^^^^^^ly in a simifa;

•'Itl'ough it is not ^eLmHv u'i^^^^^^^^
"^^^ ^ ^^"n<3.

^•^--^^ -. auestSn sfi. w:c;?;^n^i^tay"^"^ ^"

^^n^ - 4,T - 2 I

3«=-2.r-l
I

(;.r.^'_,r 1 I

'J>.r^^ 4a--2 (2

-3* -I

X

-1 - 3.C - 1

A modification of this uinn wit), ,i ^ i. ^

..efficients alone^ei..; t"v,^''!:e?h1^„fll«l"i™J.^.(^^

"."' B. The .^.,1 ^^^f^;^^::t^^^iz^ < t.L
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end In view Is to find the If.C.F. of A and B, and if any one

m A and B this factor is of no present use and may be set asideAlso, a simple factor may be int'-oduced ut any stage widiou;changing the final result. For instance, if the preceding examplecontamed 4a.^ instead of J3x.% we might multiply gJ-T1^Zthe simple factor 2 so as to make it exactly div-isible by 4x' andthus save a In. or two of work. The sLdent may appTy thismethod to find the H. C. F. in the following examples.
^^^

(1) ac' - Tec+ 10 and 4a;3 _ o5a;2 ^ oose 4. 25.
(2) 82/2 + Uy - 15 and Sy^ + 30y'- + Vhj - 30.

(3) 2a*+a^ -20a- -7« + 24 and 2a' +3a' -Ua"- -7a + lo
(4) 2m=-8m^ + 12m3-8m2+27nand3m»-Gm='+3m
(5) 3a« + 15 7°6 - '4fiV)' „ 15«2^3 ^nd

lOa^ -30a*6- lOa^i*^ +30^^,3

(6) 3x^'+ (4a - 2b)x - 2a?> + a 2 and
x^+i2a-b)x^-(2ab-a^)x-a'b.

(7) 300a='+265a^+50a + 24and60a2+53a + 4.
(S) x*+ Ix^ + Ix^ -'^i>x Kxidi x^ -2x^ -\3x+ no
(9) (6-c)a!2+2(a&-ac)a;4-a26-rt2c

^^^{ah-ac + b-^ -bc)x + {a^c + ab^ -a^b-ahc)
(10) 20a*+a2-land25a* + 5a'-a-l.
(ll)a=+3a*-8a=-9a-3anda''-2a*-6a«+4a2 + 13a + 6
(12) 2a;«+9aj'+14aj+ 3and3a;*+15ic3 + 5£c2 + lOx+ 2.

After applying the m chod of division to these exercises thestudent IS recommended to work them over again, appTy'nff eprinciples of factoring as far as possible, and at any sfaJeThus m question 1 and 2 factor the first expression ^4 and 7

lSo«TS? ^^P^,^T"' '" °*^"' ^^«^« ^-^- *b« sum orThe cSer-ence as the particular case seems to require.

One of the most nseful exercises that can be devised is to
searcli out various ways of solving the same problem.

Bxercise 6*7.

(3)

hx ; V
L. C.

(4)
tlieir J

(5)'

find tl

is the
]

is the

«

(') ]

H.C.F.

(fi) I

(9)1
ao) i

,
(1)T

3"+a6-
(-^) Fi

(3) "W
followinj

(J) L.

(5) L.

(6) L. <

(7) Ea<
of expres

expressioi

(S) L. (

(9) x' -

(10) 8a:'

(H) 5c^4

(12) cc-> -



if any one
contnined

3 set aside.

!;e without
ig example
-x-l by
y 4a? ^ and
apply this

7a + 1 5.

3m.

LEAST COMMON MULTIPLE.

(3) Divide ax hv their TT r t? i , . ,

te; what is the result? Wve sLe ,?a""''"'''^
"» """"«'' V

Jm C. M. "'™ '°™ ""e'- way of flndinR their

.liir^a a F*;'
"^ ^- ^- °' '^' '«". 0*. anJ <lef. What is

«|jwp„?t rtttro—2„r' """- ^ ^'^ *>• » «*-.
(<>) If the L. C. M. X H r P «f +

is the product of the two nuanti'ties^ V"^"'^^^' ^" "^^^^ ^^^^
is the other ?

Quantities ? If one of them is cy what

H/aVit ''^ ^- ^' ^t'
°' -. *-'. -^ <^XS e..', ;x.;

£' ^'1 *^V ^- M- of «»e, 6ca, eft; H. C. F - »

13a + 6.

oises the
Jying the
ly stage,

a 4 and 7

he differ-

sed is to

1.

heir pro-

r. ; how

Bzoroiie 38.

(i?) Find the L. C. M. of a;^ + 5r j. 4 2

^4^ 7 r XT TiT V * ~^' ^--; andjr;2-4?

and6aj-^7a;+ 2 = ?
'^

'

(o) L. CM of6a3=-13a;+6: l«>aj3_r,^ o-
andl5.c^+o^..8^^^'

'-•* -•^•«-2;

eM.;^^s,ons, the ,„a„tities Sfi 4.1 /ll!, ^Tri/ic *S

I (10) 8«. _ 1,^+6 : 4«. ^4.,i. . ::."..
L^

a I)

(12)

x-'+x^ ~2 03^ + 2032 _ 3.

s
; li. u. M.

^"-2a;^-6as=' + 4*^ + 13u;+G 3u5' + la:''-6a:'-J2aj-i
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.FEACTION8.

Szercise 09.

a
(1) In the fractions L and f chan«:o tl.o denominators to 2<)

and //2 resi>ectively wiiliout alteriuK the values of tho fraction>

C>) In the same fnieiions find what the denominators l^^com.'when the nu.neratdrs are changed to 21 and wx respectively.

(o) Reduce
^^|^j^

to lowest terms, and do the same with th.

fraction 'I^"^.
fcddt

(4) Convert ~ into a mixed number, and express in tl.Mt form

the fraction "Itz^^ti'" •

(5) Express 27+ in thc.form of a fraction, and put Vni-^^''

into the fractional form.
'

i^)
4a;2 -23^ + 28

then reduce it to its lowest terms

Factor botlj terms of this fraction and

If

Szeroise 70.

»educo tJiQ foUowing fractions to tli§ir lowest terms.

(1)
la^-lHa-'+^a + b'

Hint. Facto'i- tho N.

a*+2a*'+2a^+2aTl'
Hlnt. 3rt3=2a=+a:
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lators to 2»i

ho fraction-

I,tors l>econic

jectively,

me with tha

(H)

I n

,r -<> -<i4.i

"' 1,1-' (I- -Of,.,^]'

.4 _iiy,.i

(.-.) IZl-2r + 2c=4-2c3-;;r

t '»

o

1^1

1 -r' + 2c" 4-'-'' +;{rr*~'

HiN'T. In N., 2<*» =-:)f>= -r'
; factor.

./•
' -f 2i *"

\').>'- + tidr + 21*

Hint. J) - N. .. (x - 1) (
j.a _ .s^. + 7).

,,r' -^* r,/7:;ri-
^'^'^- - 4^«' = - ^»»' +«*

' ; factor.

^^.r" -29X-3 + 21 „
•21.,-- 29^4 + s-

"^•^'''- -'9 - 51 + «
;
factor N. and D.

ill tliat form

put3«-L^/'
r

(•action and

IS.

(1 I liodiuc

Slim.

Exercise 71.

Ill
,

2' y,' T
^*^ ^"^ •"""^^ denominator and find their

(2
.
Reduce

^^, ^^
to tl„> same denominator and find their sum.

(a) Reduce 2 | ^,
and also

^, ?;, !: to their least common

lojiominator, and find the sum of each set of fractions.

i\) What is the sum of 'l?+ ?^ + 2/>.^

6 4
9""

( '») What i^, the differenc(! of 1 - 1 ? Of 1 - ^
'J

- o ah
(•)) Find the sum and also the difference of ^ and _

h d

(7) Make --*£_ and J- h
.T - 1

fhus find the

a?+ 1

ave the same 'enominator and

ir sum.
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(8) Find the sum of ^ + ^ + ^
a it r

(9) Add together '!S+ '^P_ + '^
a b c'

(10) Add _!_ + J . and also JL 4-^.

(11)4 +1 + ^; l.lZ^+L-c c-«
ab ca be ab '-" c^'

(12)
a

Sxercise 72.

(1) What is the product of - and ? ? Of ? and ^ ?^ 't h d

(2) Multiply 2 3 4^ [, ^^^ « ,_, ,;

3 4 o (5 ;/ c' d' ;•

(3) Multiply
1 J by 2J ; also a + 1 by 2a + ^

'' c'

f4)
««' ty2 dw=» 6n2
i»y~3

'

rfz~2
* ^2 • ^ '

^®<^"^® to simplest form.

(5)
^'-^' «'+2/'
'^ -y* a + x

(6) g'-6ag + 8 ^a;' -5a; + 6 ^1

(7) ^!±z^Z_3 X l^lzlr^zl^ «' - '>'

x'+bx + % '6x--liix+lb^^i^Z:h^'

(8) (?r «)!^^' V ?'-(&-«)'
{x-hy-a^ x^-{a-by'

Sxercise *JZ.

(1) Divide Hy ^ ; and«by ^.
5 7 h ^ d
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(5

'^

c d
(3) Divide

;^ V :; ; and ^ by ^-^

(4) Reduce J^^£i?L^'^'^^»»'w'

acn'x^

(5)
*' lR^-^'f^^a?'-5a:

(7) ^i!)M£±f?)! ^ (« -- c) ^ - (rf _ 6)

3

a + 6-0*

66

(8)
g'-S«&+ 6'-c'

Izeroisd 7i.

Reduce the following expressions to their simplest form :-
(1)^1 +^-2^^

a'-2 ic-3 a;

N.B.-See page 35, No. 5, and Exercise 58.

' «^ + 7.r 3 _ 9:^^rr7^:j:8- -Hint.-Factor Ts ^ D.

(4) (•£l+y!-«5A-.v'U('*+y *-y\

(5) (^1:^^) r^l+^^'U/" 2a^ A /,

(«)

\ V

_3^_

N.B—Add (lst + 4th) + (Ond + 3rd).
J 4 fl >!

a;-2« «-a ic ir4. « a? + 2a
N.B.-Add1st + 5th: on^ + 4th, etc.
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(8)
b-C c-a

+ a-b
,r- - ib-,y- b'-(c-ay ^c="-l^>,).-

N.B.—L. C. M. =(« + 6-c) {-a + b + c) (a-b+ c).

Bzereise 75.

(1) Find the value of ,^^ +.^^4+ ^±^, when a: = 5.
2a'+ 2 lix + d x'-l'

£1.
(2) Express s shilling +(? pence +</ farthings as a fraction of

(3) Find the numerical value of the fraction,

^'^'^+.V-'+s^~;j./.7/s

Hint. Factor N. and D.
; observe that cc + t/+ « = 0(„ + ,, + ,

a

audt]iat."^+//-+,^^_a.yy_wj-'2^" =
^'
IJ^'

-;/)'-' + (// -.^)-+ (2 -,r)^' I, etc., and therefore
i*-- +y- +etc. ^ a- +6- + c- - a/^ - etc.

(4) Find the A-alue of tlio following expression when y- rl
;

- o 4 o
N.B. .v=-l, //2^-01, y-'^-OOl, etc., •. ^^^/^ = -000002, etc.

iomi?''"^*'
^"-'' ^>' 1-^ to 5 terms, and Avrite down the

liiUth term.

(6) If
. + - - 1 and z + _ = 1, prove that ?/ + 1 = 1

ilLNT. .r-'/~V. 2 + -^ =1, etc.

y y-i

Bxeroise 76.

(1 ) .', \r,{a+ \)(a + -2) + n(a - 1) (a - 2)j + ^(a + 1 ) (., - 1 )a.
I eist yoiu- answer by i>uttinrr a = l.

^V iv

'ja-\-2.t' 3a 2.r

o „

VoAi your answer by putting a^-.r^. 1,
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(a-b+ c).

ractiou of

a+h.

o + Ij+ c),

therefore

(3) X+ ii

«-l 2(^- + l) 2{x' + l)-

Put x^2 and verify your result.

(4) (?±? _ ^-^ ) -:.
('^+5+ « -- •'•

\

Put a - 2, X = 1, and verify your result.

{-) (ab+bc+ ca) (1+1 + 1)- abc(l + ^ + M
Put a=i = c=l uid verify your answer,

(fi) "C^ii) + '^(c + «) , (•(« +b) ,6+c-,« c+«-z> «4-^/_r^.-

Put a = &=c= l and verify your answer.

2a

57

^*=^+3a + 2 a='+4« + 3'^a2T5^:p6 Test your result.

y-rl;

(002, etc.

[own the

)a.

Bxeroiso T7.

(1) '^J:+«-c 26=

a +x a-x a^-x^ ,
find the value of x.

C2)
'^-±^ + '^+ ---6^ + 3),
as - 1 0,-2

it-' —

3

find a? and verify the value by substitution.

,;n
'' +n_l+a ^ ,

^
X- + & ~l":i:6'

^"^^ * ^'^•^ verify tiie value.

(-i)

ci ' - b' c{a +by c(a - 6)'
-^"^^ ^« = 2 j 6 = c = 1 ; and verify.

(5) ^}] + 10-^ " li ^ 8a; - 30 r,^ .. 4
.c-i: 2j;-;j 2^-7 ;:e-Y

Hint. Divide each N. bv its T) • on,.,,.i

.f - 2 a; ~ Y x-l '

x-ii'

(7) Verity ,ho rcsulu in 5 .„,a « 1,,. .„b»tituti„6 .1.0 valuosot^
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no^JoJ* ~. ? ^T""^} i t^^^ preceding exercises the Hints Imvepointed out to the s udent the advantage that frequently arisesfrom making partial additions or subtractions in dealing with anumber of fractions, instead of attempting to perform the whole

Zi'l\il?- """? ^^^^'
IJ^7 *^*^" «« important simplification

Hnn^.®,?^*/*'*''
*^, V^'^^i^}^ ^y grouping the terms of an e«ua.tion 01 of a series of fi-actions so aJ to avoid a L. cT ©"ofhigii dimensions or of complicated form. One great benefit ofmathematical studies is to give continuous exercfse to thetdg-ment of thestudent m choosing the simplest method of accom-

plishing the end in view. Tiie power of thought versus hruie

«ni«finlT^^^''^^l,'^^''l*''^*^*^ I"
*^^s« st»«i'es, the simplest

DeifPo? knL*i
J*'''***^"? .^'"^ "*^"y* ^^^ 'es'*" ot the most

fhfnk Lr.T ^'^^^ .^""^ ^^ '"''¥ thorough grasp of the abstractthmk.ng necessary to produce the result sought for at the least

SXt' Arb'"""-^' "T"- ^^ *»•« «*"^«»* proceeds he witind that Algebra giveg. almost unlimited scope for Inventionand he should decide never to leave any problem or «Tsio«till he has mastered the simplest solutiJn he can produce

The following test exercises will supply a General Revipwof the subject to the end of fractional equations. In a few™^fractional equations of two unknown quantities have biTint^!duced in order to keep up the supply of new ideas anTt^exerc se

examples will be found withm the limits of his power andcapable of solution, and the new matter here and tCe intei^spersed with the review of the old should o 1y serve to whefh s

Bzeroise 78.

(1) What is the H. C. F. of Gx'' -4x* -llx^ -3t^
s^nd4x*+2x'-.lSx' + 'Sx-b?

3£C-1

(4) How much must I add to (2x+\)(2x + 3) (2x+ b) (9^+ 7\
to make it equal to (403=^ + 16a; +11)2 ?

^ ^ ^ l-aj+ ^>; {^x+ 7)

(5) Onefactorof a'+863 + c3_(3^^^jg
a'--]^ib-+c--2ab-2bc-ca, find the other factor andapply some kind of test to your answer.
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(6) --J____ i 1
(oc'-iy 2x' -I^^2~ TZ^2- Simplify and test.

59

(7)If(a.+ l)==3,proVethat

Hint. Expand bracket and
x^

expression, and substrteTUtcTor.''""''''

Bxerciae 79. ^
(1) Divide (J0x'3_ 17^2 _ 4^,. , „ ,

^
remainder reduced to lowest terms

'^^ -^^^-^^ ^"^ give the

(2) Divide the product of 2«^ + a; - 6 nn^ r - -

of simple mtewst per annuin.
mortgage and the rate

NB, 1,, ,„_„„,^^^^ ^_^^^ ^^ ^^^
then in 1st case m +w _!1 « _

«"""m,

,. ^
' 100 *

12
~^' ^^''-

'
ni"ltiply first equa-

tion by ,.^ 2nd by y, and subtract.

(4) Reduce 2^..:-^+? ,, . ,

a+_l_a;-l *<^ simplest form.

each woman as much a«. aW ? • ^^ ^ ^<'"^an and a ^irl
^nuch as a man and a girl "^ '''^ * ^''^' ^"^ ^^^^ t,oy haff as

whence 6 = 3^; 5:4:3: i^^'

(1) Factor

Sxeroise 80.

a*+a='62^6*
.2,-2y- -^^y*

: and

«
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(2) r£izi^^^ :

+

y-z^ I
*)

' 4-
"=' rJ^z^):. sum ?

N.B. Tost yruir answor liy imtting ic = j/ = 2 = l.

(a) From (^/ - ?>)
^ + {h - c) =' + (c - ^) ' subtract

;{ [ a He - h) + h"" (a - c) + c" (/> - «)

}

Vwid 2, />=!, = 0; test.

(4) i (2.r + 1
) - /o f^.x - 1 ) + M^x 4- 3) = 8, find a:

(5) (ei±^i^'^U(^±£)J^y:^, find a..

((])
?4-^ -'^4--, find a-.

3 it" 5 x'

(7) nx - i' 1/ = .r + 9i/ -{^4 = 1G6. Verify your results for a? and y.

(8) If each side of a square plot were enlarged bj'* 10 y.ards it

would contain 1 i acres move. Find the side in yards.

Zxeroiss 81.

(1) Add together a-\-h~2c: 8rt+4c + 2&; Zc-2a-Cih; and
_)/> _ 2c + 3<T. Subtract la - U> from the sum ; and multiply the

remainder by 3rt - 6^ + 5o.

f •:) Multiply a;2 + y^ ^z"' - 2yz by x' -y^~z^+ 2yz.

{]) T.nX the factors of ^x" -?ixy-^'2y^.

a-) Find the L. C. M. of '2t* -4!r' -Oac^ +16a;-8,
andr,x-'-ir),r-'4-«0ic-48.

(o) Find a fraction that is equal to these three together :
—

ir + 'J .T-l a?+ 5)

iB^ - 7;c 4-10 a;^ - 8x4 t." as^ - oac 4- ^)

(fi) Reduce to lower terms the Frf»clion

(I5x 2 - 7ir - 2) (6x- 4- Tec 4- 2)

15.x'2 4-13x' + 2

(7)
2 _2__ _4a3 4y

Hint. Add 1st and 2nd ; from this subtract 3rd
;

then add the 4th.
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Szeroise 82.

(1) Solve the equation 1(27 - x) + HSx - 4) - ^(o^ - o) ^ o

(2) Find the three factors of 2566* -Sin*

otSi^fS;;;' '^^-'"^'-^^^^^^^^'^^ --^^ find .he

n.vi^rLr;;:i':tr6?"
'^^"^''^ '^' «+^' -^-^ --^ ^^ the

(:>) If« + /, + c = 0, :^owthat«=+&3+,3^_2(^^_^^^.^;^^^

^ ^ 8 9~ —7— -
~|-f- '

"nd a; and verify.

(0 If 27 men and 60 bovs earn SI ^4. in 17 ,7 i.

will 18 men and 24 boys earn in^'nltL ^ ' '^^^ '*'

t°'''
'""^''

oarn as much as 2 mel?
^ ^ ^^^^' supposing that li boys

Hint. Let 3a. = a man's daily earning
; ,. 2^^^ ^ov's wage.

1

'

ol

Ezeroise 83.

(1) A can do a piece of work in t rlar-o -rri.-^i » , .

days; how manylys will they"aLtrk:^^tge1i::;V^° ^ '^^

Hint. A does 1 piece in x days, or y pieces in xy days

.. ^ and 5 do (u. + 2^) pieces of work in xy davsf etc

(2) Divide .V^x^-,^.^ +33^ ^^,^^.^3^^!
HixNT. Multiply both qua-in ities by 16.

(3) Find the remainder when a' + ab+ c is divided bv a-a.
(4) Sx-4y = b', '9x = 2y+10, find a. and

.v, and test.^
(o) A ship carries provisions enough for m davs bnt if fT,.

an,! ,.oo.^,.e. .- 1^^ "^ ' ^ ^"^'"^ ^'^^ number of the crew

(6) Solve the equations 32,T + 8l2/..4o, and o,Sr-
HiXT. Subtract

; multiply differenoo by 7."
50//=. 369.
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y-(W

Bii^ereise iH.

(1) Find the H. C, P of x^ - "x^ - 13^+15
a.ula;3 + !'. flla;-21. N.B. Factor B -A.

(2) A(a,-3) + i(a;-7^=.|(.:--9)^!.9, find a.

(^>) 1+ 1 = 41; 4y-'dx:='\\ fjid x ana y,

(4) If .r^ +rt^; + 576 is a perfect square, determine the numeri-
cal value of a. N. B. (a + 6) ^ = ?

(5) + +
, find t] e sum.

a —b o~c c-a
Test your answer by puttin?^ a = 2, 6=1, c = 0.

(6) If cc ^ ^t|, y^^"4 find t i)e value of ^'JL^.
a-h a + b x'- -y^

Test your answer by putting a = 2, 6= 1.

(7) ^{px - 9) + A(7£C - 1) = -haIx + 7) + 6. Test your result.

Szeroise 85.

(1) Factorise£c2+3a;-10; .x"-!; 9a;2 +lba;-14.

(2) A(3x- + 2)=i(52/-ll)-2J and

-x + -y= 25J, find x and ?/.

(3) A row of trees is planted with trees 20 feet apart ; if they
had been 15 feet apart the cost would have been increased by |5
at 25 cents for each tree. Find the number of trees in the row
and the length of the street in feet.

(4) Find the value of (a + ft) ^ -^ ' i- c)^ + (c + a) ^
when a = - 1 ; 6 = - ? ^ - 3.

'.'^ Divide(a + 6+ c)='+(. -'' r(b-cy + (c-a)'
hya'+b^+cK

(6) ! + ? = 31; 5-1 = 31, ::y xs^dy.
4# /¥»

(7) Reduce a;+ 15£c^ -Sx''

X-X^ - 20£C^
to ' est terms.
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(;;j

(8) Simplify (!^^i:^_*'z-.VU5'+2/'

Put a;= 1, y= 0, and test your

xtj

answer.

Sxeroise 86.

(1) -.V(5a:-13)-,^,(a,+ 3)+4 + i(5-a.)=0, find x.

(2) Eeduce ^^(^Ir^^+i^^j:^)
65(03* +4a32-4cc-l)* ^^

f>,i^^
^capitalist receives an income of $4,640 from SlOO Onn

f

BzeroUt 87.

Jl^rIe:Z:eta±L: "" ' "™"°" "^^^'^^^ °^ ^ -^ '>' '^^ will

ya^ +Jaj +303-6 by applying the principle of Q. 1.
(o) Examine 81a;* 4.1087'3 -Oi^™.^ j j. .-, .

equal factors by commrino-^-f ^ i .t ' /""^ ^''^'^^ ^<^ ^'"^« *wo
page 20.

comparing it with the formula of Exercise 24,

(4) Divide (_L + J^\ bv / 1 X \

(ii) TwentV-foiir rwafa^r.^ T M- 1 ,.

boat, but four of themfnilp/fr"""'''' ^T^^^ *° P^^ ^^^ '-^ "ew
the otliers had to inoitl l

^""^ "P-^"*^ consequently each of

the boat cosA
'^'' ^"' subscription by $2. what did
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f

(6) A square fbor would contain 17 square yards more if each
side were a yard longer. Find its area.

(7) Compare da* -12a^b + 34a^b' - 20ab'' + 2i>b* with Exer-
cise 24, page 20, and thus find the factors.

Exercise 88.

(1) Factonse ar -y^- +z^ -a^ -2zx + 2ay.

(2) Simplify -^_ - -_!._ _ 4 - 20a;

'l-2a; l + 2a; 4a:=~ l'

(3) 2a,' + 3.v = 22 ; 3x+ 42j= 31, find x and y.

(5) I paid a certain number of dollars for IG yards of cloth
;

but if I had received a yard less for the money tht cloth would
have cost me 25 cents per yard more. Find the price per yard.

(6) A, B, and C can dig a trench in 30 hours. A can dig half
as much again as B, and B two-thirds as much again as C. In
how many hours would C alone perfr . m the work ?

(7) Find the H. C. F. of cc* -t- ic^ - 2a;2 +Sx-S
and x^ -4x^ - 2x^ + '6x + 2. (Factor B - A.

)

(8) Divide x^ - 8i/^ -z^ - Gxyz hy x-z-2y.

Exercise 89.

(1) A man walking J of a mile per hour above his ordinary
rate gains | of an hour in going 39 miles. Find his ordinary
rate per hour.

(2) Two ships sail from the same place, the first due nortli at
J) miles an hour, the other due east at 12 miles an hour. In how
many hours will they be 60 miles apart V (See Euclid I. 47.)

(3) If a traveller had gone J a mile an hour faster he would
have arrived at his destination in i of the time he spent on the
jt^uiucj

,
uixij 11 ii-c iiiiu gone a a miie an hour slower he would

have been 2^ hours longer on the load. Find the distance and
the actual rate.

PM
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(«) When I Ls l.S miles from Toronto l,o finds th., «. l

•

..re^nt rate he will be • hovu- to<. late toln^^^tZ^-a

^h 7*' tf,;
'^^

-;;.^'
^^'^'^« *= 1st rate,

J.e.
Or- 1) (2x. + 9)^0 ; hence either u.-4 = 0, or 2a. + {) =

•' hat:^'ofn^tW^he^r
^--'' ^= -^*' ^^^^^^^-'^

Sxerciae 00.
"""

Find .he length /nd Ctl^onhe d^.r^oor" "" " '""'''"

< i>f and f a':;^ ^^f>^ T*'" ™'^.'" «'"''" •" "''•™ i « ""'
.0.1. ci„ each do ta one Say ?^° ""^ '"" «°" "«"'>- «1"""'

flnJ the amount oteaehtvesinenf
""'"* "'"" ''°"' «''« ^

(+) A Mississippi steamer takes IfiO minutes less tim. .„

hour. Pii:^^ .l;rdi;ta;'c:''f:n ""r'
""' """ °' '* -"^ '»

* 1 (I?)n^^ ^ ""? -^ dissolved partnership, ^ o-ot S^o oTn 7?M,5>->0; tue capital of the firm was SJ 400 «n^ r ' '

'^

put in for 12 months and i5's fo^rG mont^ ^'^ "^T^'
'''""

share of the profits
^ ^ ^ *°^ ^'^ mont,,. i md each man's

Szeroise 01.

(1) Prove that a" = 1; and that a'»x«" =««+".

sellin.the.f<;:!l5,^ "^^^/^W: di^h^l^^^Zlf.^^

makes it. What is the .steamnrV. ^^U^ef ^ "^'''
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(')) Bought a nuiiibor of cattle and made 20% on the cost;
invested tlio proceeds in lambs and made 25% profit ; sjient the
j)roceeds iu horses and realized a uain of 10%. If my profit on
the horses was i«"?'^0 " -nuch did I spend in cattle ?

(6) Ua'+b-r^c\
simplify (a + b+ c) (a + h-c) (a + c-b) (b+ c-a).

Szeroise 62.

(1) Angns starts from C at the same ^ime that Bert starts
from D; when they meet, Anftus has travelled iJO miles sMOi-e
than Bert. Angus arrives at D in 4 days and Bert at C 9 days
after 1 liey passed each other. Find the distance from C to D.

N.B. Let 2u;= distance; :. x + lo, r'-15 are distances tra-
velled by each before they meet; A gnog i(a;-15), R goes
if.c + liJ) per day, etc.

(2) Find the H. C. F. of ab+ am, bn + ani, b'n-m'n.
(i]) A and B perform a piece of lahor in 20 days ; but if A hit

"^

worked twice as fast and B half as fast they would have C(

pleted the job in 15 days. H( • many days would each reqnn-e
alone ? N. B. Let 2x = J.'s time, y =-- B's tiniO

;

then in II. case jc A's ana 2w = B's time ; _- + } ^_ etc
2x y 20 '

^ Factor as^-Jaj- 255; &.rA2\x^ -l^xy-^'Oy^.

(5) Compare 9£c* -C^x^ +43x2 - 14a2 + 49 with
a^ H-62 ^f.2 +2nh + '' ic+ 2ca, and thus find its square
root^ i.e. 'ne of its two equal factors.

N.B. a==9ac% r' =49, 9ab= -^x^, 2bc=-Ux, etc.

Bzeroise 33.

(1; Prove <

{X' jf+{U-zy + {z-x)'^ti{x-y){y-z){z^x)

(2) Find the value of a-* +6^ -c^ 4-3a/'^, when c = a + 6.

(3) A i>erson invests $500 partly at 5% and partly at '^ . and
he makes 4^% on the whole. Find the amount of each uest-
ment.

(4)
X -6

£C-4 «-6 02-7
N.B. Add each side sepa-

)"ateh .r - ?,) r.r _ 4) = (.X - •
. I ix - 7 ) . ft (•„
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(7) A mass oflead aiul tin weighs ISO pounds in the air butIf It IS suspended in water it weiHis '^l r.oi lula loJ A '

Bzerolse 94.

in« expressions^ V^.'-^!'^;' :/' ' -^r=r;7iiI':/?;'°"-

that ?; Jfa^l alVr""""
"'"*'"''* ^'"" *^ P"'''™''"''' "^'-^

(3) H(o+6)==a'+2«/.+ 6», what is V(«' +2«fi + /,=)?

(4) Eeduce x/fa^ H-ft^ +^,2 , ,/, q, o^ \ .

TMTj r. . X;
+-.'^--^- -2c«) to simplest form.

N.B. Eeview Exen ;se 24 ar, | .Exercise 61, and do this
question by inspection alone.

(5) What is the value of *- 81 - |^- 16 ? Of f343 + (. 256 ?

«n n?J^^ • ^,- ^ = ^-^' ^'^J'"^^^ "^-9 ^'Jth the Radical SIffii ( ')so that Its value may =9
; 1331 so that its ^alue may » ] 1 ^ ' ^

(7) Findthevalue. V(62 + 3^)-K/(95g-5x.V when...-fi.V

(8) Evaluate "--./I +5, when a; -1, w-^

Bxercise 93.

(1) Find the value of [ V(«=^ +6=') +c] f ./r«= 4-/>2

,

when a = 4, 6=5. c --6.
-4
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(."ti Find tli.> uiinu'ii.'al valiir of 'i.J' + ^Lti'.
(i-\-h a-b'

wlicii a ---.

2

-H V'J, unci h^^- ^/;{.

f4) If ,/'' //' ,1,1.1 .,.= 2/>, fl.en />r=L>. P.ovc tl.is tlipomn,

(r») Fiiul tlio .s.,iiare root of ^ _££'l'' + '!:: _«// . aW «/'

9 21 4i) G 14 "^u;'

fC) If./- -9a' + 12«;>, an(l.v = 2/>^+W;, findin forms of « nn.l
/> t lie sqnr re root of cc^ - 2xij+iy\

H) Find the Jeast numW that will give a square numl.er for
protliicr when it is mvilfiplicd hy 650.

(H) The difference between the squares of anv two consecntivo
nnniliers is equal to the sum of the numhors. Prove this.

Sxeroise 06.

Prove the following theorems :—

(1) (n+hy =«•' +h'+nab{a + b). Learn this by heart.
(i>) (a+b + i-y =a^ +h-' +c^ +na'-(b+ c)+nb'-(c + a) +

I
iir.-{n+b) + rHtbc. ' ^ .^

Oi) (a+b + cy=a^+ b-' + f •' + nab{a + b) + nbc(b + c) +
:]ca{r + a)+(',nb(:

(4) (a+b + cy =:a' +b' +c^ ^ti(a + b + c) (ab + bc + va)-nahr.

(y^) U>-{-b + ir^a'+b'+c'+3(a + b) (b + c) (<+a).
Hi) Tnque.stion2 substitute c + d for c throughout and thus

Vyoyo (a + b + c + d)'^ =a'+b' +0'^ +d-^ +na^b + c + d) +
ob- (^c + d + a)+ '.)c-(d + a + b) +C>(abc + bed + cda + dab).

H) Write out from memory the preceding theorems ten times
;next read them off from memory in the same order; and n-a n

write them out, using x, y, %, w instead of a, ft, r, d.

(5) Show that a '^ +b^ + c' - iiabc ==

{a + b + c)((r+b" ^c'-nb-bc-ca)
(0) Show that r?'^ 4- 6' +c - .'Ir/ftc-

{a + &+ c) I [{« -by -til,- (•) 2 + (e - fl}2]

(10) Show that rt3+ft3+c''-3rtftc =
.-{n-\-b + c){(a-b) (b - c) + (h- (.) (c _ a) + (c-a) (a - ft)].
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(12) In ^l+^'+c' -3ahc substitute c + d for c and arrange thoresult in a form similar to the original expressiot.

2xerol8e 97.

temL^^a^S^^' " ^ ^"^'^'^^ ^••"^••^' ^"'^ *^« -^^ of 6 in

(4) The difference between tlie squares of any two odd in,mbers IS always exactly divisible bv 8 N B lI r «.»!,, itwo numbeij then o. and 2^ are even numbed and ii^"? "Zi//+ are odd numl^r.. Then if .,- and y are even x -^yls eveand d.Vis.ble by 2 ;
if .• und .y are odd nmnbers r v is e^4none 3s odd and the other even ,. + ,/ i, odd and .^+ yVl?s "ven

'diSil^byT''' '^ !''''' '^^^ "^""^^- ^"^^ ^ «»^^r^-ted is

(')j The area of a rectanj;ular field is C acres Ono vn.-.l • i

;',:e's''
'" """ '"™^ " '™^""- ^'«^"^- •Zrcc'™;;:;;!

(7) rind the diagonal of a conunon tield 14^ yd. by U6 yd.
(8) Two boys start from a street corner, one west the othorjorth tlie one at ;; miles per hour, the other at 4 n.des ^iWhiid the length of tho straight lino between them ?bn V. 1 ftwo hours and three-,uurt<rrs. (Sec eS T 17 »

'"^^ ""^

Zzerciso 9S.

(Ij A earns twice- as much and B three ti.iies as much w-V d-.v

thezr total eanungs amount to §72. Find tho daily wjges 'oj

•(2) A SDan of bnrs:p« it: t.r.i.tl. oiLTii , 1 ^1

1210. When the better horse is in the carriage ' "

three tunes as much as the second
'

ihe valuo of the first h
together with lOVof

orse. Find the value ol each horse.'- -•
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(o) A bicyclist set out from home at 8 miles per hour, and
kept up that speed until his wheel broke down. He was then
compelled to walk back at 3^ miles per hour and arrived at home
fitter an absence of 11.^ hours. ~~ '

accident ?

(4) After pn.\'ing out — and 1

left. How much had I at first ?

(5) Between 11 and 12 o'clock the minute hand is in a straight
line With the hour hand. Find the exact time.

How far did he ride before the

of mj-- money, I had only $b

Exercise 09.

(1) Brown leaves Stratford and Jones leaves Seaforth at the

rp^^^j-^"^®'
^^ *^^^ ^^^^ suppose on consulting their watches.

The distance is 24 miles and they travel towards each other
Brown driving 2 miles in the same time that Jones drives {i

miles. They meet at Mitcliell, which is half-way between the
other towns, and on comparing notes to find out how this can
huvo happened, they discover that Brown's watch is 15 minutes
too fast, and Jones' watch 15 minutes too slow. At what rates
per hour did each of them drive the distance ?

KB. Let 2x and 3a; be the rates ; equate the times-

^^^
'^Tco'^n ^ f^^?M ^* ^Vo ^"^ 9% respectively produce au

income of %240; but if the rates of interest were interchanged
' he income would be doubled. Find the sums.

(3) Archer and Banker start from two towns at the same time
and meet iu 7 hours, A riding 2 miles an hour faster than b'
But if B had gone 1 mile an hour faster, and A at half the speed
ho did go, they would have taken 2 hours longer to meet. Find
the distance between the towns.

(4) Find tho numerical value of a that will make the expres-
sion X* -x^ -X- - ax exactly divisible by x^+x.

(5) A railway train is timed to make 45 miles an hour I)etween
two stations, X and Y. From X to an intermediate station Z
It goes up grade at 40 miles an hour ; from Z to Y it goes dowA
grade at oO miles an hour, and arrives precisely on time. Corn-
Bare the distance frniri X <Q Zi "'i>li +V>n /l.v*- ~-.~ e rr ^ ^ tT

N.B. Let a = distance in miles from X to Z ;

6*di*5tancofromZto Y; thea (a +W-v- 15= schedule time. etc.
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(6) A liquor dealer buys i>ioof spirits And mixes fi cortainquantity of water with it. He sells the mixture at 2 slilh, ^^
"

gallon more t_han he paid for the spirits and tlu.s gains i?;)?/ oh3s outlay But if he had used twice the c,uantitv of wat. Thahe did use, he would have gained m^ on his monev. Find t eproportion of water in the mixture he sold.
'

N.B. Let 5 -No. gallons of spirits; iy shillings =. cost, per <'al •

and X = No. gallons of water added to form the mixture ;
" '

cost = .9y; .selling price = ?^.vy; supposed selling price = -^Hvv •

^ '

''SO *

divide the equations.

test

Zzercise 100.

(1) Find the H. C. F. of 1+x + x^-x' and l-x*-x'+x
(2) If a+6=I, prove that {a'' -h-)- ^.a"" +h^ -ah
(3) Solve the equation (x + sy + {x + by = {x + iy.

(4) Divide x'+y 27:,-^ + isxyz by x+ 2y-nz, an.jour answer hy substituting x^o, y = 4, z = n throughout.

(5) Find the square root of

36ac2_i20aa3-12a-« + 100a-+20a=' f-rt*.

(6) Find two equal factors of the expre;ision
(^' +y') {x' +z')+2xix' +tjz) (y i- z)+4x'y;.

(7) Show that (x-yy + (y-zy + (z-xy is equal to
5(« - .V) (y - 2) (z - x) {x' +y'+z'- xy - yz - zx).

(8) Show that

(a+^r + (a+cy + ia-\,dr + (b+cy+(b+dy + {c+dy
=Ha + b + c + d)(a'+b^+c'+d').

(9) Show that S(a+b +cy- (a + by - {b + cy -(c + aV
= 3(2a + b + c){a + 2b + e) {a + b + 2c).

(10) Showthat(3a-6_e)'' + (3&-c-a)=» + (3c-rt-fo)3
-3(3a-&-c) (36-c-rt) (dc-a-b)
= lHa'+b'+c^-3abc).

^^^:^^^
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THIRD STAGE.

TYPE SOLUTIONS.

Note.-As this book is primarily intended to be an aid to
oral teaching, very little space has been giv3n np to exhibit the
mechanical arrangement of solutions. No one ever learns much
nu ir"^

a text-book in his first course. The teacher's work
will be the model in any case. The following pages are, how-
ever, mtended to teach something incidentally about the clearand concise arrangement of the work as well as to illustrate cer-
tain methods of working. A great deal depends on rapidityand accuracy at the written tests given at the various examina-
tions, and rapidity and accuracy are nearly impossible achieve-
ments for a pupil who has not first learned neatness, order, and
method. To write out in i)erfect form solutions of exercises
already niastered is a fine piece of training, and many of the bestmen at the universities who intend to compete for the higliest
honors and prizes regularly .si)end one hour a dav for man^•months in succession in writing out demonstrations and solutions
against time, andm this way they acquire extraordinr y speed and
wonderful accuracy in placing their work on paper. The amount
of work which an average pupil can do in one hour can be morethan trebled by this kmd of training in the course of a single yearWhenever it is practicable he should correct his own work two
or three days after writing it and then hand it in to the teacher
for final revision. With the limited time at command in most
puhlic schools, a very good i.lan is to get pupils to copy down on
slips of paper two or three exercises on each slip, and then dis-

ifl"i!-v 5 .1^^ ^^ random to tlie class, keeping a record of the
vjrns eacii pup;- consumes in vvMiinir ym his .solutions in ix-rtect
form, ^nd giymg no credit for work that is not completely accu-
rate, if the blackboard space is sufficient the whole da.ss should
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frequently Jo tliis work with the crayon instead of t ho jx^n The

ClZwTZTnnt''''''^ '"l
be reproduced by the pWii ind^penaently of the book a considerable number of times If thev

h" "^rk
"
rnnf'

^ffho.ra, each pupil may in tu"; vead oS-Jus w oik aloud and demonstrate tlie solution, the remahiinir

write down A tl"«. connection the teacher may occasionallv

rtecVtW^M
^^ or inaccurate solutions and require pupils todetect the fadacy or the mistake and to correct the work Tosecure thorough, solid progress, review work of some k^^^nl shou'dbe PJlowed about one-half of all the time that can be a lot ed to

wtkTsZ^''T"r'''' -T'^^^^
'^^'^ reproduction of f«woik IS the essential part of review.

(1) Express [n-\b-c-id-e)-f] -
.^] in simplest form.

Solution. + -+4-^4. _
a ~h + c + d -(>+/-(/,

N.B In the first line write down the signs only chancin-hose that require change. In writing out this line follow outhe changes caused by each minus sign separately. The lL"so be written piece by piece, not continuously, thus the signs i^this question are to be written as here numbered 1

,

"
J 4 fl ?

(2) Simplify the expression 2x^ + [Ax- - {7x^ -2x)\-
[8x2_4a;-}a-c3 + (6a?2-47^)-lla;}].

Solution. + 4-- + -4.4.r
+ ^^'+^xl-Y+2x-8x'-+ix + :.x^+nx^'L4x + 7lul ~

fiesult= 2a:--9aj + 7.
•

and has the same meaning as a bracket.

(3) Multiply X' - 5a:« +bx' - 3 by x* 4 ox' + 3.

Solution.

1+0-.5-I-04- 5 4-0- 3
1

+
4-5

4-0

1+0-54-04-' 5 4-0- 3

+ 54-0-25 +0+25 J-Q-in

±J___tP " 1 » +0 + 154-9-9

m

«*" +0 +0+0 - llx'^+OpfxU^Q0+0 +0-9



4

../

/'

74 VVV.IAC KOlKftll. AMIEBKA.

N.B Zeros are introduced to jiiaik the places of the missing
powers, and tlie detacliod coefflcients are used to save the
trouble of repeating a;'s. At the end, x" multiplied by x* shows
that the first term of the product is a?'» and the other powers
follow in regular order 9, 8, 7, 6, 5, 4, 3. 2, 1. those having zero
coemcients being omitted.

(4) Multiply x"" +bx* +lbx^ +30x- +2ix + 21
hy X* -ox'^ + lOx- -bx+1. Questio

SOLITTION.

1 + 5 + 15 + 30 + 24 + 21

15, Ex. 20.

1

-5
+ 10
-5
+ 1

1+5 + 15 + 30 + 24 + 21
-5-25-75-150-120 - 105

+ 10 + 50+150 + 300 + 240 + 210
- 5 - 25 - 75 - 150-120

1+5 +15 + 30
-1C5
+ 24 +21

X ' +0+ + + +'l31a;* + +120a;2 -8l£c + 21

N.B. Each partial product is written opposite the figure that
produces it, and on adding up, we know that the first term is
:r.' si'np.p y^ v rr* = 'v>" a-nA fl->r> r,^-^^ „„„.ce„; j. i , , .> ,X
x'^, x^

and the zero coefficients show that x^
and x'^ are to be omitted in the product

X'

(5) Find the continued product of£c + 4, cc + 10 x-7 a;-9
and as+ 2.

' ' '

Solution.

1

+ 10

1+ 4

1+ 4

10+ 40

1 + 14+ 40

1

-7
1 + 14+ 40
-7-98 -280

1+ 7- 58 -280
1

-9
1+ 7- 58
-9-63

-280
+ 522 + 2520

1- 2-121 + 242 + 2520

1

+ 2

1- 2-121
2- 4

x^+ b-125a;=

+ 242 + 2520
-242+ 484 +5040
'+ +3004;?; + 5040

N.B.i. This arrangement is known as Moraer'g Syiitfeetlc
Multiplication.
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(6) Explain by an example Horner's Synthetic Division.

Demonstration. As division is simply the un-multiplying
of a product of which one factor is given we require to reverse
the process of multiplication in each particular, i.e. to subtract
where we formerly added and to divide where v.'e multiplied.
Let us take the factors a"- +2a6 + 6- and a + b and first form the
product, and then divide the product back by a + b. The quotient
must be a^ +2a6+ 6-. The operation will stand thus :—
Example (a)

1 + 2 + 1

1

+ 1

1

-1

1 + 2 + 1

1 + 2 + 1= partial product added.

1 + 3 + 3 + 1=: the product.
-1-2- 1 = partial product subtracted.

1 + 2 + 1 = quotient.

In order to change the signs of the partial proc uct as required
for subtraction we chana;e the sign of every term of tiie divisor
except the first term. The quotient is found by dividing ilio

sum of each column by the first term. A second exami)le will
make this more apparent. Let us take a" +2ab + b- and 2c/ + ."56

and proceed as before. The operation will stand thus :

—

Example (b)

or + 2ab +6"

2a 2a^'+^aV) + 2ab^

+ 3& +3a^&+ 6a6^+3ft'' = partial product added.

2a^ +7a-6 + 8a^2 +363 = product.

-3«-6-6a?>^ -3f)3^ partial prod'ct .<iubtracfed.

a^ + 2ab +b^ = quotient.

The last two lines are found thus :— Dividing 2a into 2rt^ wo
get rt^^ the first term of the quotient. Multiply this a'- into 3/>

V. ' its sign changed we get - Sa-b and place it under + la'b :

the aum is ia'b, which we divide by 2a and get 2ab the second
ic.rm of the quotient. Multiply this by ~ 36 and wo h»,ve - fia6-,

and thfl «nm is 2nb'^ in the third column. Dividing this by 2a
we get 6^ the third term of the quoti/uii. Again multiplying In-

-36, adding and we find "the sum=^-0, which ends the operation
and shows tliat there is no remainder. Using detached coeffi-

cients only the division would stand thus :

—

2a
36

i + ( i- o 4- o
-3-6-3

i+2"+i ':

i

a'f2a6+6\
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(6) Divide I2a*-2(ia'+10a^ +8a-A by 2«= -3w+ l.

/

Solution. 2

+ 3
-1

12-2G+10 j+ 8-4
+ 18-12 -12

4
'

^, ,

G- 4 - 4 I + = Ga='-4a-4.

and re„?atl7''T.'^^
line marks the separation between quotient

end irthp dt 1
' P°''''°^ ^' ^^'^ ^y '^'''''^'^^ off ^'om the

L s one Thf f' """"^i
*'^'"^^ "^ *^^^'« ^^'^ "^ ^^^^ divisor,

u?s I'Tnt mo': cSri;:'^"^'^
^°"^^'"^ ^ ^-^"^^^-^^ ^° ^ll"«*-^«

(7) Divide ox' - 18x3 _ Sx^ + 20£c - b hy x^ + 2x^ - 3.

Solution 1

_2
+
+ 3

5+ 0-18
-10 + 20

* +

- 8 + 20-5
... 4
-0+0
+ 15-30 + 6

+ 3-iO + lI 5-10+ 2
Quotient = 5.x2-10a^ + 2; remainder Jsl-^ -10*+

]

fl.; .1 T fParating the quotient and remainder is drawn afterthe third term of the dividend, for x'-^x'=x' that is thp

?;?.ttml''
'' '' '"^ '^"^"^^°^« ^^'' ^ thl^for: coml^

7^2^-190?-, when* =.3.
(8) Find the numerical value of 10**

Solution. If * = 3, then * - 3 = 0.

Divide the given expression by a; - 3.

1

+ 3

10- 7-19+
+ 30 + 69 + 150

+
+ 450

+ 45010 + 23 + 50 + 150
This shows that the given quantity is =

(*-3)
(10*J+23*^+50* + 150)+450, andas.r-3 = 0,tne value of the given expression must be 450.

(0) Find the numerical value of
a^"- 102*'* + 100*^ +102*-'

Solution. 1

+ 101

99a;- -201*, when*- 101.

1-102 + 100+102 - 90-201
_ +101-101-101 + 101+202
1

+
+ 101

1 - 1 + 1 + 2 + 1 ! + l01
.-. expression ..= (* - 101) (*e ._ ^^ _ ^, ^^^^ . ^ ^^j

and . vabie=:10!
' '

In all cases of this kind therefore the remainder is the numeri-
1 expresbioii. .

.

va,] value
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(10) What value Of X- will make x' -'2jc + 3 an exact divisorof the expression Ix* - 3x- + 1 ?

Solution. By division we find the remainder = -34a:- 11.
lo make the division exact we must have this =

whence x= '

' '

3 4-

1000 h
(11) Find the value of .r, when 10^ ' " + 10 r" + -*0x^

exactly divisible by a;^(x'* + 1) - (x- - 1).

Solution. Dividing by x^+x^-u^+i, we get the quotient
lOx and a remainder of 10.^* - 1000, and this must =U

as m examples 8 and 9
;

i.e. 10a;«..100O; ^;*=100; *•= = 10
;
^= V10 = 3-1G2:?77T.

(12) Find the value of x^ - 4a; + 3, Avhen « = 3.

Solution. Since x= ~x\x^x\^, x^ =3^= =3x..T = !».r.
lake m - ^x, and x^ -Ax = 'ox= 15.
Add + ;J, and x^ - 4^+ 3 = 18.

The work may be arranged as in Horner's division, and is tln^nan exemplification of that method. Instead of briigmg down- Ix and +3, carry up 9,jc and 15 tluis :

^^
ii-^+O -ix

3a?=+9.K
+ 3

+ 15

+ 183as + o

( 13) Divide x^ + if + ^' - ^xyz by x + y^z.
Solution.

-(2/ + Z)

•'"'+ 0..r- .r{o^|z^

_ -•(''
(?/ + 2,1 + ;/(// + .-/)

-

-iu'+z')
I
X-- xiy + s) +(y- -j^z + z'yi

Hero the dividend is arranged in descending powers of x and
all the coefficients are put in brackets.

(14) Reduce to simplest form
[a + b + c + d.y + (a-h-c + (fV-+^a-h + c~d)- +{a+h-r~-dy

Solution. The brackets are alike except tlic signs: and forovexy a there ft a &, a c and a d, i.e. the expreHHio,..H'„rc .ym-
metrical. Each bracket is a square, and therefore the expan-
sion Will contain only ^^oo kinds of terms, viz. squaro., \\U a\and products like 2ab. Following a^ through we get Aa- andwe therefore know thaf. J.,-' ^d/T2 ^i--: ^-^ ^2 .! T ,

'
Z
^,

answer. Next following <2ab through the fo;; bmckeJs, wemeach pair cancellino;. and wo therefore know that 2ac, 2ad
etc., will alsQXiaacei Hciico 4(a^ ii^^'+c^' +,i^)ia thoiWuit;

'•
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(15) Simplify the expression
(a+4+ c)'+(a + 6-c)= + (a+ c-6)' + (6+c_a)'.

,, in each bracket The first bSt"b^clt';+';Ar„d1,T ^
our 1 .'theThM t"'^"' ' + '-' -^ich isthe same as e

.soc"o"d', inrtt'otrhTc :er/;7 wjficf° t" ^^ "'^

ti-ethird. This isasimple T^r./cyd^-^ymtVrfrrZ*

2ah + 2ab - lab - 2ab =
Result==4(a== +b- +c'}, by symmetry.

(16) Simplify (a + 6-2c)2+(a + c-2&)='+(6 + c-2a)^
Solution. The expression is symmetrical

j hence' we get,

2ab-iab-iab= -Gab.
.: result= 0(«' +6= +c» -a6-6o-c„), »y symmetry.

(17) Simplify (ax+&.y + «)= + (,„+c,,4.te>=,,(, ,

+ (te+cj,+a.)= + (cAaj,+i)= Y (cJr4+L)=

i:tt^"=T:i=2?r"'-':"f.-^ ^^V^* -i; &?"ndwe get. a as +a as- +«-?/- +rt2g2 ^^2^2 ,2„3

Similarly the double products with ab in them are •-
^-axiby) + -ax{bz) ^2ay{bx) + 2«.(6^.) + 2^.v(ft.} + 2a.(6.)

from which we see that part of the result is

nn^ ,\. t -f^""'
+y' +^') + ^ab(xy+ yz + zx),and there ore, by synvmetry, the whole result must be2(a +b +c'){tc''+y'+z^)+iiab + be + ca)(xy + yz + zx).

(18) Simplify

ia + b+ cy + {a +b-cr + (a + c'-br+\b^c-ar

bracicot^frrd f.^!;:tSfh^ etniiirj orslrTo^'-
;Tii^ f-v-' c- ^^'"-^•/contair«r sXof^::,"
Foiwi:;:r;hro;:;i;^rwf^^^^^^^^
i(«'+6'+o'). is 0.0 par't of L ^o^t ^§d^^tj^rZ
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have.,«^>-l-3aV>-3«=6 + 3a='/.=.G«=/;. Hencepart of the answer

he remaining part must he of the same type as abc. To findrhis part put «~>-c^l, which makes tlie given expression
~ ^JO, and the part found = 42 ; and from th is we see t hat - 1 ^abc

-^I'Z^^Tr^^^S'^l^J^t ''^f''
^"/^ the whole expressio'n is--(a +b +c') + h{a^b + a'c + b^a + b^c + c^a + c'b)-12abc.

(19) Simplify

ia+b+ cy-(a+b-cy-(a +c-by-(b + c-ay.

in ATn
^2'^"™^- '•'^^.f^P^fsion is symmetrical. Reasoning asin ISO. IS a'-a'-a'+a'^O; which shows that b' and c^

dumva^ti ^-?-'^f^.+
-\«^^-^«^^ = 0; and all simiWpro-d ctsvanislK Thus a6c is the tyx,e of the only term left. To

fiiid Its coefficients put a = ft.^c = l, and the given expression- _ ( _ i _ 1 ^ 1 = j4, and thus the given quantity = 24abc.

(20) Expand {a + b + c +dy without actual multiplication.

3^;.3 ^""'f^l^l-^J^^
^'^^^^ ^^ i^^+b + cy is shown to he equal to

f +b' +c^ +Y-(b + c) + -6b^c + a) + '6c^ia + b) + 6abc, we haveby symmetry (a + & + c + c;)3=aV6^+c^+rf3
' ^'^

+ Sa\b + c + cl)+Gbcd
+ Sb-{c + d + a)+Gcda
+ Sc^d+ a + b)+6dab
+3d\a + b + c) + Qabc

N.B. If we write a, b, c, <Z in a circle
and draw all possible straight lines
from atob, a to c, a to d, b to c, 6 to d,
c to d, and so on if there are more than
four letters, then the straight lines will
indicate the double products in the
square, the triangles will show the pro-

fo.oio +1, ^ ,M ?"?^ ^'^^ ""^^^ ^" the cube, the quadrila-
terals, the products ike abed, etc. Thus with three letters there
IS only one product like abc for only one triangle can be drawn :

but with four letters there are four triangles, with five letters
there are ten triangles, etc. Let the student form the cube ofa+o+ c + d + e by symmetry.

('21) What is #-ll valilfi nf ^3 _j_1.3 _;_-3 _ O _i. . _i , , .

substituted for cJ See Exercise 96, question 12.

Solution. The given expression is symmetrical for a, ft, cand contains all their cube^ and all their products three and
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three together. TJio nNjuirod ox^-ression must contain ilio mnio
two types V ith four left. rH, lience in the light of No. 20 wo can
write n' +iy>+r' +fP - 'Mml - Wrda ' lab - ^ahc. Ut the
reader form the expression wiien e + ^/ ) ' s substituted fore.

N.B. By noricin.i; tlie syiumetry it is generally easv to correct
nn error, e.ij. evejy term of a square Mill 1;., of ///v> 'dimensions
only, lience if wo fouiid '2a-h or 2oh(' wliich aru of three dimen-
sions, ^vo ?.hou 1 perceive that there must Ikj n mistake. Every
product, quotient, remaimier will preserve its .sv nimetry.

(22) Beduco to simplest form the exp ^sion
{a + h-\. (^) (,/• + y + z) 4- (V/ + ft - c) {x + y-z)

+ {a-h + c)(.c-y + z) + {- a + h + c) (-x+ y + z).

Solution. The sj^mmetry is manif( , tho last ihree pro-
ducts hemg formed from the first by changing the sign si each
bracket

;
thus the expansions cnn be derived in the same way,

Vi; the 2nd can be formed from the 1st by hanging c into -c
•'>ou g into -K, and simil.irly for the rest. Thus we get

1 St term = +ax + ay + az + hv + by+ bz + ca f cy + cz
2nd "=+ + _ + + ___ ^3rd"=+ - + _ + „ + „ +
4th "=+--_ + + _. + +

Sum = 4rtj;

(23) Factor a"" +b^ +c- -- nabc.

\-4by + 4cz.

+ a^ -abc
+ b^ -abc
+ c' -abc

Solution (1). Looking to the symmetry we can'arrange
the expression

+ a{a--bc)
+ b{b- -ca)
+ c(c2-a6)

Now a- -be is evidently an incomplete expression of which the
full form is a- -\rb' +c- - ab-bc-ca, and we therefore complete
each of these brackets by adding the missing terms and sub-
tracting the same fronr each ; we thus get

a(a'^-hb-+c^-ab-bc-ca)-a(b^+c'^-ab-ca^
+ b{ " '' " )-b{c^+a''-bc-ab)
+ c( " " *' )-c{a'+b^--ca~bc)

N.B, The second and the third lines are formed from tne fir.qt

by changing a into b, b into c and c into a successively.
Adding up, the second row of terms cancels out, and we have

{a¥b^-c){a''^-b'^+c^'-ab-bc-ca), the sum of the first row.

(i.
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SoLuimv (2). Lo<.k..l a, as a sy.n,uc.tri..al ox,nv..siona +h^ .s uicomplete, and wo add tl.o n.issinf,^ tonu ^aL +hHe.l.xer.uH.9,; N.. 1 ; a„d s-l.trart il.o san' t.-.-.n a' ttn L

evidently one factor. Ti .otk-nt is (a + hy (a+h)r + t'^'Swhich reduces to a^- +/ _,, ,; .,,,^ the other ft tor.

Solution (.•)). i .okin- at a' +h^ +r,^ -:]abr and com
!:r" IV""''^ f

^^rcisejHi, .;o. 4, we see that it is Hvmmo iCXincomplete, and we add and subtract the missing term

, .1. M .,
'^^'? + '^ + ^') («'> + &' -fffir) and f?etia^h + cV Xa+h + c) (ab + hn + ea), of which a+h + c is one

,
factor and (a + /> + ,.) ^-.'5(r//; + />,. + rrO,

r.^%^ r J t ''^ ~ "'^

"

^''

~

'"^ ^^ t*i« otJi«^i- f'-^f-^o'- "H before

Sinn
'^"^^> '"- ^^>« symmetrical form of the given exprcs-

(24) Prove that

a IK^rfect square and find its square root.
M««+ Oc + c«) ,s

Solution. Let a= +/>^ +.^ ...... and r,^> + &^ + .«.-,/ and.;^e^«.. and ^ in the given quantity. Wo g.t 1n"hi?'wav

^ractht'T,"? 'T?T^'''^^^-•r ^^' + -^V) l^v adding and .sub-nact. g 2x .V. ^Eestore the valuo.s of .v and .// and we get

= (a-+etc. '• - y(,,^fj + cr ^

Ihe square root of this perfect square is therefore
a'^+b^+c^-fiabc.

(25) Express S{a + b + c) ^-(a + b) ' - (/, + c) ' - fc 4-«V
in factors. ^ ^ /

Solution. Let n + b^j-; b + c = v' pA-n-y ^r^A ^\
fore by addition .• + yH-. = 2(a + 64-c).''' ^yVJ^ut^Uon^Z
cise J«,, No. o th s = o(a;+ y) (,^4-2 (2+.^.). Restore the valuesof X, y, z, and this = 3(«4-264-c) («+64-2o) (2a4.i + c)

(26) Simplify the expression

(3a-6-c)34-(36-c-«)3+(3c-a-6)3
-3(3a-6-c)(3«»-c-a)(3c-a-&). Ex 100, No. 10.
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Solution. Let ic = 3a - 6 - c

y = Sh-c-a
z = 3c — a-b

hence x+ y + z = a + h + c
x~y = i{a-b)
y-z = i{b-c)

Substituting m the given quantity we get

^iayb+ c)x UWa-by + lG(b-vy- +lG{c-ay]
= lHa + b + e)xi,[{a-by+etc.]

^^

= 16(a=' +b^+ c' - 3abc). See Exercise 96, No. 9.

(27) Find the factors of the expression
(a 2 + 26c) 3 + (62 + 2ca) '' + (c^+ 2ab) '

-3(a=^+26c)(6==+2ca)(c=4-2a6).

V, 2 .^oi'""*^^; o'^^^
expression is evidently symmetrical. Let

Substituting we get (x + y+ z) {x^ +y^- +z' -xy-yz-zx)/ol
wh^ch the hrst factor = (« + 6 + c)^ To find the!' second factor
vve have to expand (a- +26c)=' +etc. Take the first term and the
fourth together, viz. (a ^ + 2a6) ^ - (« ^' + 26c) {b^- +2ca\ expandand write down the other two terms by changing a to 6 6 to c
c to a in succession, and we get

'

a* +ia^bc + Ab^c} -a^b^ -2ea^ -2b\'-Aabc''
b* +462ca + 4c2rt2 -6='c=^ -2rt63 _2cV/-46ca=
c*+4c='a6 + 4a262-c='a2-26c='-2a\-4ca6=.

Ihe second column and the last column taken together= 0. and
wehaveleft a*+6*+c*+a'^62+62c2 4. " "

'

+ 2(a'b^+b''c^+c^a^
c^a-

a.... , . ,
. - „ ^^b-a^c-ac^ -ab^)

^hich 18 pl&mly = {a^ +b''+c--ab -be- cay

.

Hence the whole expression

= (a + 6 + c)^ («'+6'+c'-«6-etc.)2 = (a3+63+c'-3a6c)2.

(28) If 2.9 = a + 6 + c, express in simplest form
(fi-ay + {s-by + {s-cy + 'iiabc.

Solution, ^t x = s-a, y=s-b, z^^s-c, and &dd these,
.. x + y+ z = Ss-ia + b + c) = iis-2s==s. (A) Substituting these
values the given expression becomes x^+y^+z^+ 'dahc Add to
^^is Hx + y) (y+ z)iz + x)~nix+ y) (y+ z) (z + x), which is

rZu^^Vp ^^+
2'ot'^4"^-^''*-^2/) (y+ 2)(^ + «0+3a6cisthe

result. (B) Exercise 96, No. o. But from the values assumed
for a?, y and z we get by addition as + w = 2* - (a + 6^ = c uA-z-n
_ , „.. ,,,,,, ^^^^^^ ^^.,

f, and fhP. wr,r.lo

SS »^^''^''^'^^'°" ^^^ becomes ^^+y + zy, i.e. s' from (A)
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83

maKe x - oqx + 4r exactly divisible by (x - my.
SoLunox. Divide .,•' -etc. by (x^my- and put the

remainder = 0.

1
I

1 + + +

-in- m- -2//j'

-iyq + Ar

' 11 + 2m + Hm'- + 4m' (hm^ _ or/) + (47^=17;^

senamtelT'" "w'" -^^ '*'"'/"'^ °^ *^^^ ^•"'' ''''^ columns ^0.

two H.rAi 1T'' '"-"^"'V
'•='»'

"^ from the last of thetwo. Hence the relation nuist be *•••=9^

(30) Find the H. C. F. and the L. C. M. of
(ipr-+{aq + bp)x + l)q. (A)

and «r/j.-2 _ ^^^^ _ /,^ j^ _ ,^^^ ^^^^

Solution. A = (ajc + ft) (pjc + <^)

« = («* + />) (70- />)
.. M. 0. F. =:ifx+b:
and L. C. M. ^.(ax + h) (px-i-q) (qx-p).

thftx-5*thenT'f (^-/H*=+3^^ + 7) + ll, if we suppose
1 f ~1' " ^ ~,^ ^^

^' ^^'^ ^^^ expression ^11. Now 1 1 i-^plainly the remainder when the expression is divided by r.;

tttSt thfremand;' tLr^' ^^ ^ ^^^ -- = «' -^ -^
o -2.52-8.5-24 = 125-50-40-24 = 125-114 = 11ns before, and as we may verify by divFsion. " It m rTlso 'plainthat If the remainder in any case should come out = 0, that T-bwoti d be an exact divisor of the expression. For i, stance wecan tell without division that x - 5 will exactly divide

'

a3' • 2a;2 _ Sx - 35, because 5-' - 2. 5- - 8. 5 - 35 =when weput£C-!> = 0, i.e. a-^o. A^ain, for example 'we canfind without division that abc is a factor of the exprissior
(a + ft+ f) (aft + he 4- err) - (</ + ft) (ft+ ,.) (c + a)

for, put « = and we have (^ + r)/..-ft(ft4!^,Vr\v].1ch-0 and

fmasValLTff" -/^ -^'^ ^'^^'^^^^'^^ ^« .ymmotricnl.'ft JSd
fJ^ilfj!^ ^^^'^^^'^'^^ ^« o"<5' therefore .7/.. will divide th«
-.M-^^=iv«. i^iow eacn term of the expression if iiuiltiplied outwould contain tfu^e letters and no morc"^ like nah. «6 v ret

"

it is thoi-cforo ovideut that there cauuot be any otLcrS

r-i!

: il
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t

din oist.^ n
' " Vr'

'"'^^ ^^ ™"«* ^^^-^ ^«^"'« <^f >"^'

271 .1 ?
°"'''' ^*^^^' '"'""''^^^ f"^^*'^ ^« therefore someHuuibor l.ke .; 4, o, etc. If we wish to nscerta n withoutexpans.on and di^^sio„ what this numW is we can easily dosoUall this niiiuher N and say

f^/ + /> 4- r) (ah + he + en) ~ (a + h) (f,+ c) (c + «) = N ahcand suppose ./-/> = ,- I. an.l wo ^et
^ '

(l + l + l)(l.l-fl l + l l)_(l + l)(l + i)(l^,^^j,._l J J

1 lierefore tlio wliolo expression - J . «/>,•, or abc.

N.B. Li j^ivin- viHues to a, h, c, we must take ^reat care noto assume them such that either side = 0, because in tluUaseN
v.,

1 vamsh altogether and we shall fail to determine its valueI or example here It woidd not do to take a, ov b, or .=0 but

wfsh^S'^ov:Sr"-" =^- '^^o ^"-trate further, suppose we

fnd It "^
aI;': T /'^ "V^^

'''^'^^°'*^ ^'^^"^'« «^«ry « into -/>,.vndget (-/> + /> + ,.),_/,:= +/,,._,.,,)^.,^2 .^^ -c?>^+/>=,. which

flV f
:"''"' '^'•''/'+^^ I^^ves no remainder and is therefore

tm! hi ;r'-'''""i'\ ^" ^-^''"'"^^^'^^^
'^ + *- «^-^ <+'Mue

There can be no other literal factor, because the expression has

^ow in tins case, we can put a ^^ 1 ^h r-O, for these vues do

TikinlU^''^^;'"^"^ '^ = ^ '"^^^ "^"'^^^ ^^ disai,p,ar altogether,laking these values wo have .

(H-l.fO)(l+0 + 0)-O^N(l + l)(H.O)(0+])
i.e. 2 = N(2) ; or N = 1, as required.

'

('i2) Show fluit

- l.aOc'ia +b + r) without, actual expansion and division.

(6+ .).!7;;.^^^^"„^r/.^Z'.^'S^%^^"'
member becomes

\. .
'' ^ ,, ^ " +M -f-c — u. Henci) <i is an exact

gives f/freeaimens}nns! Luf fi.r> ..,....,.,..; ... , . ' ^ ,
^"'•-'

nnf +L«^^f ,
'-^ •

'••••'.xi>n.-3--.iuu cuwtams/o?</' ihruugii-

s on l^tZ fi"''!
""''% ^-

' r "''^'^'' ''^^'-'^^ f^^^^^' «f ^^»« dimen-sion ^et to be found. This factor mu.t obey symmetry, must



TYPE S0LUT10\.S. 85

1.1,

lmvpr(. h, r similarly involved ana must therefore he a+h-^r
for tins is tl.r. only expression of 01,,: dimension that is svmmel
tri»!al for r/, b, and /•,

Henco {a + /> + .) ^ - [h + ,) < - etc. =. Kahi(n + /> + ,).
Put «=/> = r = l and •'>' -i?^ -2^ -2* + 1 * +1* + p =:N :; •

z.^. 81-1(;-1(^_1(;+;{ = ;}X- -{O;
hence^N-1.2, and 1 2^*^./ + /, + c) is the reduced expression m
naay be verifi«d by expanding the terms and ndding them up.

(33) Find the factors ot {x - y)'-' + (y - >)'• + (2 - xY' '

Expicise 100, No. 7.

'

' -""

Solution. Test for x - y by putting x-y = Q- i x=^vWrite 2/ mstead of x throughout and get + ('7/- m-' + (z_ ^V^'wh ich - and shows that x-y leaves no rema iV ler. Hence by
symmetry (x-tj) (y-z) (z-x) is a factor of the expression, and
accounts for three out of the./?t^e dimensions. The remain ing part
must be a smglo factor of two dimensions, liecause any factor
like a?, x + y, or x-y, would also give two more by symmetrv
and produce a product of six diuiensions. Now a "factor of twi
dimensions contains only two kinds of terms, viz. square terms
like JC-, y , 2 etc., and products like xy, yz, zx, etc. ; there-
fore Its general form must be N(. ^ +y^ +z') + nry+ yz + zx) in
this case. Hence we may say (.r- 2/)*^ + (y-z)"^ 4.(2 -a;)'*

V ^ ^-ir y\ ^l
" ^^ (^

" ^^ t^^*'"' + .V' + 2')

+

n^y + yz +zx)\
where N and P are some numbers like 3, 5, 7, 8, etc. To find
tliese numbers put z = throughout and get

{^-yy -^y' -X- ^{x-y) {y) {-x)[^{x^- +^f-) + V(;^y)y^

i.o.., 'ox^y+lQx^y"- - 10x-y^+i)xy* =
-xy{x-y) [N{x'-+y') + P{xy)l

or - xy{x - y) [5(33^ + .v' ) - ^xy)] =
- xyi^x - y) [N(.x;= + y"- ) + V{xy)l

from which It is plain that N^-^i, P= -f,; and therefore the
last factor of two dimensions which we are .seeking must be
»(«' + .v: + z' - xy -yz- zx) ; and all the factors are

= o(-^ - y) (y - z) (z - X) (x^- + //2 + 2^ _ ,rfj _ yg _ ,,.),

The student may apply the preceding method to thefoUowine
examples, which will enable him to test his knowledge.

(a) a'-{b-c)-\- b' (e - ,7) 4- c- {a - b).

(B) a^{b-c)-\-b\c-a)-\-c\a-b).

(C) a'{b-r)^b\e-n)+c*{a-b).

m
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(d) {(t + b + c)-' -(((' +h-^+c=).

(b) (a + b + cy- (a ° + ,',<' + r^).

(f) (a+b+ cy-(n + b-c)-'-{a + c-by-{b+c-ay.
(o) a{b+ c) {b'+c^-a^)+h{r + a) {r^+a--b^)

+ (ia + b){a'+b'- -r-).

(H) a'{b + c-ay'+b'(c +a-by+v\a + b-rr-
+ abria'+b-'+c'')

+ ifr+b'+r^-bc-ca-ab){b + c-u)(c^a-b){a+b-c).
(K) (fifh + r + dy -(a* +b* +c* +cV)-{a+b + ,f)*

-{<'+<-+dy-{n+b+<r-{b+r+dy + {a+by+(b+cy

(l) {o+b + c + dy - (a'' +b'' +0^^ ^d'')- {a + b+ay
-{a+c+dy-(an-b+cy-{b+c+dy+{rt+by+(b+cy
+ ic+dy + (a+dy + {b+dy + {a+cy. ^

^
^ ^

Results, (a) - (a - b) (b - c) {c - a).

(u) - (rt _ b) (b - c) (c -a)(a+b + c).

(c) -(«-?>) (/>_c) (c-a) ia'+b'+c'+ab + f>,- + ca).
(n) 3(« + 6) (ft + f.) (c + a).

(E) 5(a + />) (/> + c) (cf a) (a^ +b' +e^ +ab + be + ca).
(F) 24r;/>(.. (o) 2«6c'(a+6 + c). (h) 2abc(ah+ fM- + ca).
(K)24abcd. {L) 60abcd{a+b-rc + d).

Hints. In a and b, N= - i. In c, N= - 1 and P= -

1

InE, N = 5, P = 5. InH, N = 0, P = o.

(34) Find the H. C. F. ot 2x* +9x'' + Ux + n and
3.r* + 15«2 +i)x^ + lOx + 2. Exercise (>«, No. 12.

Solution. Apply the principle of Exercise G4, No. 4 in
this way :-Tflke multiples of the two expressions such thatwhen added or subtracted the Urst terms will cancel: nexttake multiples such that the last terms will cancel : then
use t^he two remainders in the same way ; and the next two
remainders in the same way, until the oi)eration is completed
Thus in the given example call the first expression A and the
second B. Take 2B - 3A, call the remainder C. Take 3B - OA
call the remai-ider D^ Hence every measure of A and B will
measure u »uid D. Take 3D - 6C, call the remainder E. TakeJL + bD, call the remainder F, and observe that F and E are the
same.

.
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Argument: Every measure of A niul B will inoasiire C andD; every measure of C and D will measure E nvA V- i„.,K'e
every measure of A and B will measure E and F. But and V
are equal and are their own greatest oonmiou measure, thereforeE and F are the H. C. F. of A and B.

OfKrntion : Using detached coefficients
exhibited in the following form:—

the work may be

A
B

2+ 9 +
3 + 15 +

0+ 14+ 3

5+ 10+ 2
1

2
3A
2B

n+27 +
+ 30+

0+ 42+ 9
10+ 20+ 4

a
4

2B-3A 3 + 10- 22- 5 = 6
2A
.3B

4 + 18 +
9 + 45 +

0+ 28+ 6
15+ 30+ «

6
7

3B - 2A 5 + 27 + 15+ 2 =D 8
50
3D

15 +
15 +

oU-110-25
81+ 45+ 6

31 + 155 + 31

1+ 5+ l^E

9
10

3D -50 3H_ 11
• 12

20
5D

2C+5D
1

6 +
25 + 1

31|31 + 1

1 +

20- 44-10
35+ 75 + 10

55+ 31

13

14

15
1 5+ 1 =F 16

But E = F, .-. a;-+5a;+l=H. 0. F. of A and B.

Explanation
: In line 1 a zero is put in where x' is missinj,^

In hne 8 the quantity written in full would be
bx*-\-27x' + rox'+2x = x{ox'+21x^+li^x + '')

but asx is plainly no factor of A and B it is dropped, and in
hne 10 we take 3D= 3(5ic' +21x^ +etc.) instead of

3(5a;«+27j;3^.etc.)

!""% II ^i?
remainder = 31(0:^ +5a? + 1), and 31 is evidently no

part of the H. 0. F. for which we are searching, and therefore
we drop It. Luies 13, 14, 15, 1(5 are necessary, because if Aan^.Bhad no common factor, it ^ ild be necessary to show
that J^ and i had none. In line _ Se numerical factor 31 is
struck out for the sane reason as in i.. 11.

liemark
:
If the principle of Exercise 64, No. 4, has been com-

prehended, actual experience shows that the youngest pupils can
apply it mtelligently by the preceding method to the mo«!t diffi-
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^mM I 1

"^''^ example can be understood by juniorIK.iuls who Imvo mastered Exercise 04, page 47.
^

(.Jr)) Reduce to lowest terms ^a^' -^77j;» +21
21^^ -377a;* 4-8'

Matriculation E.caiHination, Toronto University.

SoLirrio.N.

8u;^-y77x'-'+2l
21a;^-;)77x-^+M

2dx.l~mxi -317x^+2^ Divide by 29.

A
^B

B-A

C + D

X' nx' l.)x'3+ i=c.
l.'J.7j^^ - '6rix*'+ y77a.-3 - \'.\ Divide by 13

20x-^+ 29*

E + .

F-E

G + 3ir

-'«•- 42a;* + IfJar^

it'*- 21a' + « = E

1 - D.

Divide by 2x^.

l^x* - A-2x^ + 2 Divide by '>.

H«V 21a;^+ 1=F. ."9^-^
iix

21a;--21a;+ 9 Divide by 3.

7a;'- 7a' + 3 = G.

7 Divide by 7.

(G-3H).^2

7.«*- 21a;='+2U
X* - 3a;' + 3a;- 1 = H.

1(5.2;^+ 2a' Divide by 2a'.

3a;^-Ha'-+l=K.
'>a;

a;^" 8a;+3^ L.

a;'- 3ar + l=M.

= H. C. F. of A and B.

1

+ 3
-1

8 +
24

+
+ 72-8-24

+ -377+ '+ +21
+ 192 +504+189+63

- G4-KJ8 i-63-21

1

+ 3
-1

8a;^ +24a;^ +(J4^^' + iGHa;^ +(33a; + "2r :^T;d;^;r;.^;;;;^;>.
21

. +
()3

+ - 377 + +0+0+8
+ 189 +504 + 1 92 + 72 + ->4

!_-!__:: *!i* i_^^^ - <i4
1
- 24 - 8

21a;^ + 63a3« + 168a.3 ^q^^ ^ 5^-^^- 8-!3^edrde~nomini^r

to ^,Z^T
^•''"*''*"' ^''' ^^''' '• f""^' ''-' "»<' "Ppljf this method
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(:V\) ]r .,. + ,< is il.o H. C. F. of tho (iMuiititu'H ./
- +,,..+,, anl

X- + /'.r + .V, prove t liat a = (7 -s)-i-{p- /•).

SoLuriox. If .r + <( divides eru-li qiiaiifitv cxuctlv tlic
nnnainders are ead. =-0. But, as in tlie ex;nni.l.-s on i.a^o.s 7.;
nu I < <, the renianidcrs are found l»y jaittinj,'

j' + a=-0, Lv. x= -(t ; lu-nco

Ui=(r -/>(t + q = 0^,(i(t( - /,)^t/

S,il)tracting these equations we ^et (i{p r) - (7 - .v) ^r.

i.e. (lip- r) = </-.v ^
or r<=(7 -.s) -!-(/>_/.).

(37) Sl.mv that .r + a is a coninion fartor of tl-.e Muantities
X- + q.v + 1 and x"' + /jx- + ^/x" + 1 ,

provided t ha

r

^
(/>-!)' -7(/>-l) + l- 0.

SoLirnox. Finding tlio remainders an in tlie procedin-
example we get n^^n^'^qa + \ -^0

^^ - ^ " .''^!.+ />a- -7^ + 1=0.
Subtract and a^ -^f2(y>TY)"Zlo"j

„, .

'•«• «-0>-n-0, anda-y>-l.
.Substitute this value of d in 11,, and we get

(p-w -(](/>- n+'i =0.

(:38) Find the sum of the fractions -^-'- + ''''' + -"'^'i'

Solution Set aside tlie .c which is common to thenumerators; and change b- - cr into <r-lr, mi I ^//r,WW,v.
change the sign + into - before the WvA fraction. Next multi-
ply the terms of the 1st by a + b, tho terms of the 2nd bv u-band take the sum of all the numerators, viz :

" '

IheC. D. IS also a- -6=, hence sum = 1. Restore « and sum =:.r.

(•>^) Find the sum of the fractions

J_ 2 1

u - .'{) Or r4) ^ {J^2){i-ji')
"^

(•.> -^foi—^)-
80LUT10X. Restore the symmetry, ho that (x--2) U-'.i')

{.c-A) IS the C. D. This makes the 2nd fractinnW^-a/eV buttho .{rd remains positive. Hence numerator of the sum
^'

"'"'

1 rierefore whole sum = + (j- - 2) {.r - ;',
)

(.r - l ) ^
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(40) Simplify tlie expresHion

y+« ^ _ z+x x + y
{y'-zx)lz^-xy) {z*-xy)ix'-yz) ix'-yz)iyi':^j:y

—Second Class, 1887.

SoLUTiox. Tho C. D. = (X-- - yz) (y^- - zx) (z- - xy)
;hence the numerator of tlie sum will bo

{y+z){.v''-yz)
+ (z+.r)(/y2-2.r)

+ yix"^ - yz + 2' - xy)
;

•Vz{x' -yz-'i-y'^-zx) |=0.
+ a?(y' -zx-ifz'^ -xy)

Hence the wljole sum =0, as in tho preceding example

(41) Simplify the expression

X
+ 2y X

(•« + ?/) O^ + Sy) (x+ y){x + 'Ay) ix+2y){x+ liy) ^^h/'
m —Third Class, 1887.

Solution. Tho C. D. is {x + y) (x + 2y) (x+ 3y).Hence tho numerator of the sum is

x{x+ 3y) + 2y{x + 2//) + x{x + y) - (x+ y) (x + 2;/)
-{^ + y){x + 2y).

•'''
-^^

:. whole expression =^'^+.V)J'?±2.V) ^ 1

(x + y)(x+ 2y) (x + 'dy) x+ '.iy

Test. Puta; = 0, y=l, and§-J = ^

(42) Solve the equation

a-x . b-•?- + X c-x 'dx

a^ -he b^-ca c^-ab ab+ bc + ca'

1 ^
.Solution. Transpose the right hand side part by partand add each fraction on the left to one of the parts. Thus for

a-x Xthe first fraction on the left ,

a^ -be ab+ bc + ca
The numerator of the sum of these two is,

niab + bc + ca)-x(ab + bc + ca)-xia'-bc),
which IS = a(ab + be + ca) -x(a+b+ c)a. By symmetrv the

the other two are &(" " ")-iP( '' " )6, and
c(" " '')-.t( «« <« )c.

Each fraction has ab + bc + ca in its denominator. Strike
out of the denominator, and clear of fractions, and we get

th IS
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Collecting terms and bracketing, we have by transposition
iab + l)c + ca)

x(a + b + c) n{b^ - ca) (o' ~ ab)
b{n- -be) {n^-ub}
c{a^-bc) {b'-ca)

Divide through by the common factor wliich is contained in the
vertical vmculums and we get {ab + bc + r,i)=x{a+b + c)

i.e. x=^{ab + l}c+ ca)-^{a+b + c).

(43) Solve the equation

(x+ a + by - (x + a)* - (x + b)* +x* - (a + b)* +a* +b*
= 12ab{x'+{a + by\. ^ ^ -» +'

Solution. For a + 6 write w throughout, and expand thu^
X* + ix^'w + (im-w- + ixw"" + w*

-X*- Ax^a - (ix-a- - 4xa' - a*
-X* - ix^b
X*

(ix'-b^ ~ ixb' - b*

{-w* + a* +b*)
+ + 6x^10' -a' -b') + ix{w'-a^ -b')"+0^2ab{x^ +w')

i.e. Gx'{2ab) + i4x) (nab) <jn^l2ab(x' +w').
Divide by lOab and x^+wx = u^^^ +iv' ; .-. x= to = a + b.

(44) Solve the equation

a-b^Sabc _ bx
a+b ~a {a+bp a {a + by'

bxSolution. Transpose _ and factor, thus
a

a + b\ ^(a +byf ""V'^al^—iT^W^Ji

I a (n+by }

ab

a+b

a (a+by
ab \

(a + by i

X.



02 ririii.nj tsc'iiiMii, Ai.oKiiitA.

<a -b

:

(4o) Holvo tho equation ("^ ''*)'
r^-^Z -''+''

MoiiriioN. Lvi u^^-a m; j!-h^n; .: ,,-m
Hii.l, o„ suhsntntinK tl.oso valiu-s tlnougl.out, wo get

Cl.-annjj; of il.o fniction.s iuhI trnnsi)o.sinK, we Ket

/. '. 2/« /* (/« - - n - ) - ( «*
< - - /, • ) :.. 0,

or [ni' -n^)
\ 2vin - (m» + n')\ =0.

Hence one of 1 1,0 two hmrkotM mu8t=.0, Hinco their product -0
N'loct. t ho (list, and (m + ,i) (w - ;/) =-0.

I loiic.j m + n - 0. or vi - n = 0.
If ji* + »=0, 2.r-r/-6 = 0, and a? = J (,, + />).

dif^mw J^
''''" '"

^""T^ ""'X
^'^'''"'""tion tl.nt tl.e other two con-

;,T\
'."- "-0, and 2/;/„-(m^ + „-^).o, are the .ame;

if" "" w ^.''' :'.- '"- " -'>-0, or .;^7> which Kivos no

< oomclnif s which reduces the oriirinul Equation to nn Identity.

HO) A ])erson poos from Hamilton to Toronto hv boat at the
ratoofl.hni csiMn-hour, remains nn liour and a lialf in Toronto
i.nd rotnrns hy rail at the rato of 2(5 miles per hour. He is cone

ToZ;''"' ^' '°;.';'' ^'"'^ ^'"^ '^••^^'^"^« f'""^ Hamilton toJoionto,— Ihn-d C/ass. JHHI.

SonTTiOK. Let .'r = the distance expreased in miles.

*

' ll
"*"4 "^

^ ' •*• ^ ^ *^^ "^''^''•

ArMTiiMioTicAL SOLUTION. He is 9 half-hours on the road.The intes aro as 1:2; hence the tlme,^ are as 2 : 1. Divide 9
into two i)arts in this proportion, viz. (5 and .'!.

Distance = .'1x1 .T =_- 30 = U x 2^1.

(47) A number consists of two dibits; if these digits be
reversed, the number thus formed is less than the first number

IJ^T ^^^fi^'-e'iter digit; also, four times one digit exceeds
three times the other by unity. Find the digits.

Sftr,rTioN. Let 10.r- + ^_No.; .. iOi/ + u- = Ko, with digits
reversed. .-. f).,. - 9y =. 2.r ; i.e. l.c=.^y.

"* ^

.
Also 4t/ ^ '^x + 1 ; whence .r = 9,' y = 7. No. = 97.
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-5 +
744 11 35

(48) A compound of tin and lea.l weiKhs 10 43 time« hm ,nucl,a« an equal bulk of water, while tin weighs 7-44 time«, u.ul hnul

of poum.8 of each luetul in tho . otnpound.

• i.^^V'"?^-. '** "^ ^ *'»« ^^**''B^'t of the tin, and i/ thewe.Kht of the leu.l in a ^iven quantity of tho compound ^

iu^vluj;^'!'''
°' "?r^ '^'"'^l^" '"'^'W' ^''j;^;;

•" -r^-^
Al80 .T + y-^ weight of tho compound

;

i^*'i"^^mt^^"*'^"^®'.*^*"^ °^ ^^'"t"- ^'•lual in hulk to the coni-f>ound. Thus we get the e(iuation

^
~rnt?- ^romthiswecanget ^^J^^^±^297(J

,.. , ^^"^"^ W 1135x13 14755
Iherefore the proportions of tin and lead are as 2070 • 14755 .nany given quantity.

'"

(49) If 76 men and 60 boys can do as much work in '>00 davs
08 40 men and 33 boys can do in 557 days, how man" , on w 11<lo as much work in a day as 15 boys can do ?

Solution. Let x stand for a day's work by a man
Let y " «. it w I

Then 299(7(ix' + 50y) = 557(40.r + 33v),
i.e.22,724u;+17,(;41.v = 22,280a; + 18,381v;or444a? = 740.y;orGic=10y;

^'

Therefore 0a?=l5iy. An8. Omen.

(50) A man divides $1,300 into two sums and lends them at

T i!*
^.*'*^ ^'''''"®^ *^« first at the rate of tho second howould have received $36, and the second at the rate o the firsthe would have obtained $40. Find the rates of interest -Junior Mafnculation, Toronto University, 1890.

'^''^''^'

Solution. Several interpretations of the meaninc of thisproblem are possible, according to the answers returned to thefoUowmg questions: Simple or compound interest ? For hesame time or for different times? Is $36 the income from lewhole investment or from the first sum alone? Is $40 t e

P "and p'r th7'"'''
'''\ Taking one set of answefsf 1^F, and Pa be the sums, so that P, +P2 =1300 • and let r and

--,.-.., „„.^ ^ ,r. =.3o - x-,;-! =4y, from which

P" ~Z' AcT^ ; whence li=- = fj.Pj r, 49ra r, 7 P,
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Hence P. == JGgO ; P, =$7C0
; ami the rates must be 7°/ on the

first part, 6% on the second part.
^°

(51) ^ lends one-half of his money to B ax f>% per annum
sunple interest, and the renuiiniug half ho invests in the threfe
per cents at 90. B pays the interest regularly during the first
live yeai^s, but afterwards neglects to do so till other five years'
interest is duo, when A calls in all his money, and B becomes abankrupt paying IO.9. in the pound. A sells out when the funds
are at 8 ,

and then finds that the whole sum he has received as
principal and interest in the ten years exceeds the sum he origi-
nally possessed by £M 13s, Ad. How much did he lend B »-
Cavihndge, Engfand.

Solution. Let x = the number of pounds lent to 2^ = sura

'"7f^i "' ^.P^^' ^^".t'!i ;^en >" 10 years, £90 in the 3 per cents
yields£30; 2.e. ajyieldS^a?, and this stock is finally sold out
tor V„a:'. Hence total proceeds of stock = ^x+ ,%.t = ?,]x.

Again, B pays in interest for 5 years 5 x ^ =*
; and at the

20 4

•"^.
""i ^* ^'''\^^ T^^ ^, a^+ i^ = |.r; and he pays only fee

instead of the whole debt. Hence the whole sum received fromB m 10 years is = Jaj + fic = Ix. Thus we have the equationnx+ ^x = 2x+ 34%, from which £c = £320.

(52) A man starts to walk at uniform speed from C to M and
back without stopping, and at the same time another man starts
to walk m the same manner from M to C and back. They meetn miles from M

; and again, an hour after. 1 mile from Cimd their rates of walking per hour, and the distance from C
lO J\l. •

Solution. Let a? = number of miles from C to M.
Then A goes a; - 1 J miles while B goes U mhes •

and.1 " 2^-1 " - B " a^ + 1 milk
.'. a>-lJ:2a;-l = lJ:.T+l,-

i.e. {2x-3)(x + l)=3{2x-l)•
or2x''-x==Gx ; i. e. a; = 3J miles.

^'s rate per hour = 1 J + jc - 1 = 4 miles.
B's " " =£c-lj + l=3 miles.

(53) Alfred, Edward, and Herbert come each with hS^ naJi *«
a well

;
when a question arises about the quantity of water in

the well
;
but, as no one of them knows how much his pail will

hold, they cannot settle the dispute. Luckily Mary comes up

I
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V^hmTCTr%^'' ^'^^ "^ 7^''^ '^^y ^'^'^^^^' t^^t Alfred'spail holds half a gallon more than Edward's and a gallon morfithan Herbert's
;

but before the precise content of fm mu ^

ihey aie now hoNvever m a position to ascertain the ouantitvo water m the well
;
for they find that it fills each pail ^n exact

s "X'Z b^dirt '''V'^ "T^^' °^ ^'"-^ '' fills i^hvSIS .-,reatei by eight than the number of times it fills \lfrpd'^andless by forty than the number of times it fil s He her '

"

How much water was there in the well ?-..Camhrldoe, Engfalul
Solution. Let .t = number of q -ts in Herbert's nnil

Whence

x + 2 x + 4: X
22/

-40.

(03 4-2) {x + i)
= 8; and_j2L_ =

And from these two we get ^+ ^

a;(x+ 2)
40.

X
= 5, or a; = 1.

Also y= 4(.c + 2) (x'+ 4) = 60 quarts, or 15 gaUons.

J^tl l^-1?^o°7
*^'^^

':^^T^
':^'''^'' ^' ^' <^' ^J^ose capacitiesare as 1

.
8 : 27, respectively, is partially filled with water thequantities of water in them being as 1 •2-3 resricthrfllv

'
llmuch water is now poured from linto B, and'andTo mnctfrc^n

Cesser A^t'c X^Si 't' f l\^^''' *^^ --"^'
'""

vessel. Attcr this, 128i cubic feet of water is poured from ('
into B, and then so much from B into A, as to leaTthe dTpthof wa er in A twice as great as the depth of water in^ The

ongmally. How much water did each of the vessels ori^inallvcontB.m?~Cm7ihndge, England.
onginaJly

square bases as 1:4:9. Hence whenall are fillfid in fTilO ctam/% l,«:~Vi.
s"M liic number oi cubic feet in eachWill be as 1

: 4 : 9 ; and each vessel will contain
6x

14
t.e.

3x
B.

12x a ?!5.
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We also see that when the depth of water-
in B, tlio number of cubic feet in each will be as 2 : 4

in A is twice the dejii h

ant A contains ;r-100, hence D contains 2(a--100)- and
or as 1 : l'.

by
tlie question C contains -^ - 1281 ; and the sum of these must

be 6a?. Thus we get the equation 3(cc - 100) + 1.^5' - 128 f = 6a-
•

and from this a. = 500, 2^ = 1000, 3x' = 1500 cubic feet, which
are the original quantities, as may easily be verified.

(55) A fi-amlulent merchant uses his false balance both in
buj-ing and selling a certain article, thereby gaining 117 mon-on his outlay than he would gain were the balanc. trul Ifhowever, the .scale-pans in which the article is weighed whenbought and sold respefctively, wore interchanged, he would
neither gam nor lose by the transaction. Find the legitimategam per cent, on the article.- Cainhridge, England.

SoLUTiox. Let w = apparent weight, in pounds of article when
bought.

Let ?<;,= apparent weight in pounds of article
when sold.

Let c = co.st price of one pound of the article.
Let x = legitimate gain per cent, on the cost price.

Then an article which cost nv is sold for iv,(r +^^\
V lOO/"

Therefore we have w
,
(c + ^^

)
\ inn/

cw = 0)

Secondly, cost of article = cv;,
; and it sells for

cw(l + p^j, and therefore cwi=cw{l+ ^A . .
(o)

From ri) we get on dividing through by c and transposing -w,

^ lOO'' V 100 / J

andfromC2)tf(l +
^^^)

= «,.. Multiply these two and

divide through by mwy, and f1 + _?_V = 1+^+11 •

^ 100/ 100 ?

x^ + 100.C

Hence ac - 10 =u 0,

.r=^ilO, or - 110. Thp f

100 = = (a;-10)(a; + 110).
'se a: + 110 = 0, since the product «=0
ormpi- root i.s the proper nnswer, 107.

t.r.
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(oB) Simplify

TYPK ."SOLUTION

a-+ab-bc-c-
—

', +two siuiilar fractions.

Solution. 1 st fraction = (a - 2b + c) ^(a+b + e).

:. 2nd '
• = (& - 2c + a) -r- (6 + c + a), by syumietrv

.Jrd
•^' =0'-2« + 6)^(c + rt+6), " .. '

.-. Sum= 4-(rt + 64.c) = 0.

(57) Solve the equations

= (i+ b.

X
6~<;

c+a n-b

a-6

Solution. Adding up the equations us they stand, we ^et
* - y , ..... z

= 26 + 2c + 2«.
From this it is plain that each of the fractions must ^^ 1 •

,.r. .c = b'~c- : y-c- -a= : « = «••' -6=^ vvhich is easily verified.

^'»«) Prove that

a-b ^b-c c-a u~b b-v C-rt
1 + oA 1 + 6c 1'+ ca 1 + a6 *

1 + 6c
'

\+7a

Solution. Add the 1st and the 2nd and get

"j:J* + * li' ^ (a-c)
( 1 +62)

,

l+rt6 i+'6c (l+rt6)(l+6c)

thus. (j^~n\i 1 1+6"

;
to this add the 3rd,

ll+c -l-6c)l•ca (l+rt6)(l-h6c)

Ml + ca) (l + a6)(l+6c) J

\c-a)
\ (l+a6}(

^j[a-6)j[6-c)_(c-^
(1+a6)(l+6c)(l+rrt)'

)(

e« 6" -ab'i

) }
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I

i

I

(59) It^ . .V tf „l+x

,

jh^j3a-6 36-c 3c-a

a;+.v+g ^ a + 6+ c

ax + by + cz a^+b^+~c^'

—Matriculation, Toronto University.

Solution. Let the tliree equal fractions = w, and we get

x-\-y = m,{^a-b)^

y + z =m{3b-c) -, whence a;+ 2/+ 2 = m(rt+6+ c). .(1)
( z + x =m(3c-a)) ^

Also, \x-z=m{3a-4b + c)

= m(a-2b + 2c)

= m{b-2c + 2a)
= m{c-2d+2b),
= m(a^ -2a6+ \ic
= m{b-

And (1)^(2) gives ^ + y + ^ ^ a + b + c

ax+ by + cz a^+b'^+c^'

and by symmetry, changing a into
b, etc.

' - 2ab + Vfc ^

- 2bc + 2ab I'

- 2ac + 2bc J

whence ax + by + cz
= m{a^+b^+c') ..(2)

4

(60) If __5_, = y
b+c-a c+a ,

prove that
b a+b+c

(a+b+ c) (xy + yz + zx) = (x+ y+z) (ax + by+cz).

SoLUTiox. Let each fraction = ?n, and we get

x = m(b+ c-a)
y = m(c + a~bj
z= m(a +b- c), yvhencQ x + y+z =m(a+b+ c) ... (1)

Also, xy = m(by+ cy-ay)
yz = m(cz + az-bz)
zx= m(ax +bx-cx)

And zx = vi(bz + cs-az)
xy=:m(cx + ax-bx)
yz = m(ay+ by - cy), whence xy+ yz + zx

~m[ax + by+cz) .... (2)

{l)-^(2j ?ives \ y-i- a
xy + yz + zx ax + by + <

e. c. (a+b + c) (xy + yz + zx) = (.r + // + z) (ax + by + cz).
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(61) If-y-^ = -g--^'-^^^-?/
, sliovv that

21(a + 6 + r)( -f2y + 3.).(^ + 2/ + s}(41., + 386 + 470.
tion, Toronto Unirft'situ mfti ...

1886.

Matriculation, Toronto University. 1876, and Second r/a.s.

a^ + ^/+ s = »^(rt+6^.eU^.. (1)

Solution. 2y-z = m(-2b+c)
2z-x = vi{2c + a)
2x-y= ni(2a + b), ,

Also, 26y-inz = m{2b+ c)l3
34a-l7£c = w*(2c + a)17
2^x-12y = M(2a + b)l2,

.-. 7(^+ 2y+ 3a) = m(41rt + y86 + 47<-) (•»,

»1
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EXAMINATION PAPERS.

I

No- 1.

(1) If a = 3, /> = 4, c = 27, find the value of
Hab+ ac+ i Jn^h - 8 Jh\'+ ^/(a* +6»).

(2) Simplify the expression
5c - 6rt - { y(2ft - c) + 4(a - 26) - 6(2a - c)}.

(.'^1 Prove the formula a^ x a" sra^+w-

(4) Multiply .T^'- 02^2/ -2y' by cc^ +a;2y .2.v^

_
O) Find a number such that when it is divided ii.to 4 .'.nd

in , 1 siT^ ^'T'''
*^^ continued product of the former shallequal M times the continued product of the latter.

(0) Two trucks whose wheels are of different sizes arc inmotion
;
one makes 2,002 revolutions moi-e than the other in 7

miles, whereas If Its wheels had be<»n twice as large in circum-
ference It would have made 770 less than the other. Find tho

'

circumference of the wheels.

ITo. 2.

(l)Simplify7a 4/> {oa-3[6-2(a 6)]|.

'

valulof ,f^
"'*'"" ^'^ ^^^""^^^ ^'""'^'^^"^ by ar_2, what is the

(C) If x^ +ax + b, and x^ -{-cx +d have a common measure ofthe form x + e, show that e=(h-d)i (a~c).

(4) If a+h+ c = 0, fihoyy that a* +h* +c* =2{ab+hc + car.

(5) (^ + ^ix-2) (x+ S) = x{x-3) ix+ m), find x.
N.B. (5aj-4) (.7!-8)=-0, .-. either 5aj-4=0, ora;-8=.0.

v"; ^ ana jj can do a piece of work in m days : A works ndays alone, when B joins him, and both together finish the work
in p (lays more. How lono: would each require to do it singly ?
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ITO. 3.

(1) Multiply 1 _ x- +ic* -«« by 1 +X-.
(2) Find the value of ^a'^h^ + fa'^h^J^a"- 1 b*

when rt = 5, 6 = 25.

(3) Find the H. C. F. of «* + Taj^* + (Ju;^ _ a2x- - 3'^
and A-+9ic+ 20.

(4) Find the L CM. of u,-^-y^ x-^+u:y_,v,

(6) 16 - 4as + 8aj = 5ic+ 14, iind a-.

leiltw'he'al'^nfllf"
^^^^"^' ^^ ^^ ^''"^ >^'*r<l« ^^^ than its

i?s!id8s.
^ '^^"^ '" ^^2 ^*^^«- ^i«d the length of

(8) A square field contains 1 acre 2 roods 27 perches '>U«quare yards. An oblong field contains 6,400 sq^areTards and

heotw'*^-l*-'T\^°"P^ '^^"^ thesideof thTsqufretlda

ofr"".^'^^^^'^^^^"^^- ^-* *^« length U\readtt

No. 4.

(1) Express algebraically :—The fourth nnw.»v «f +i, f
two numbers, a and 6, together with t eTe"^^^^^^^^
squares, IS equal to the sum of their fourth powers C^^^^^^ wkour times the product of their product and^ the squam of tWsum. Verify your statement ^«n a = 2, 6 = 3. * ^ ^"''^

(2) Subtract (x + y) (3a - 26) from (a? + y) (3a + 26). ^

(3) Oivide«'+.v2 + l-S2/+2x-2a;yby .Y-y+i.

• (4) SimpUfy (x + 2+ -1_ ) / f_^ _ r\

m

(6)

X

r(x-l^=) = ,3(|

a;^-4

7+ 3aj
8' )•

3j;

07 + 2

a;~l
--«--a;-9.

N,B:Jar=10)(7^+M)^0; -^-la^o, or^lm^li^ + 11-0.
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(7) Prove that the difference between the sum of any two

theTr^roduct '"'"' °^ *^^'' ''"^' '' '^'"''^^^'' ^^ three times

(1) Factorise in simplest forms a;* - 1 ; x^ -x- 12.

(2) Show that (a -hy - 3ah(h - «) - a^ +fo3 = o.

(3) ^zl; + .-«"^
-2A.a;-5 X--12

N. B. (2.10 - 59) (2x + 25) = : . . 2.r - 59 = 0, or 20-
-f 25 :. 0.

(4) A purse contamed only 'brrepenny and foiu-p^^nny niecesand the value 'S £2 10s. U. ; bat if the mmbeis gfTheSwere interchanged, the value would then be £2 Si,' Id Findtie ;iuj»bejrQ{coi»§Qfeacli sort.
"

(5) Divide Taj* ^ I by 5c+|.

(6) Factor ««.-2/«; a^' -Sx^+Sx-l ; and x=+8x-:05.

iJ? ^ tv-ain 200 yards loog passes anotbei- train 240 yards

s^fidr^ifthl fi'
opposite direction on a parail,] track,illseconds. Jf the iPrst train had bccu overtftking tha other itwould have taken one minute to be entirely clear oi^^kZnd

tram. Find the rate of each train per hour.

No. ©.

(1) i(^a?Hi'7)^j(254a:)^n^(7a;«5)*o ^4^,
(2) ^-^*_.+5i:i*^3.

51,2a5 X

(3) Show that when a ig Jess than b, the fraction^ is less

« + l
^

than --_, but greitej: than ^^
KB. I«t ?*x,. ... <,*6j,; ...

?±.J^;p*>±« eto." + i i»"f|

(4) ^plify
^i3a*{46-w54[ ^0{4« «(5Jri8c)]44{5av-[K&U^^^^^
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(5) Find the value of
'^'^' " ^^f-V+l/r -%

when .r= 5, y =r 3.

(0 ) Solve tlie Rtiuat ion -T^L _ -'it '* + 'i!;'^' =..

X' + 4 3 l[

(7) A and B have two guineas between th.-n,
; and if A gives

to B one shilling for every penny /? has, .1 will then have ten
shillings less than B now has. How much money has each ?

N B. One guinea = 21*. ; B gives nothing to A. ^"

No. •;.

(1) Divide Ja' + ia=£c-2«' by \a->rx.

(2) Find the H. C. F. of

x^y + 'ix^y^+^xy^+y* and ox^ + \Qx'y + hx^y\

(3) Simplify JL - . J ^zl
x-1 2(£c + l) 2"(cc=^ + iy

(4) H3a; - 1) + i(6 - a?) - A-(2ar - 4) = 2 - ^x + 2). •

(5) i(a; + 32/)+T,\(3a: + 2/) = ll|
a:+ 2/ = 8(2/ -a;) find « and y.

(3) Solve the equation ^-^JTI - 1+ ^^ " 1 _ q«-2 6 iT^ "•

(7) A grocer bought 224 pounds of sugar at the rate of ^oh

anl^i IT't''- ^A "T^: ^'^"^^"S ^" damaged, he sold l^v'x.of It at 2d. per pound and the rest at ^d. He lost 12 J / on thewhole transaction. How much did he soil at each prieV'^

No. 8.

(2) Determine the numerical values of c and d so that in tlio

S°5rA.?'_* +^ + 1 »»<• x'+cx^+ckr+e the coefficilms o^
tv Kiiu. i^ luay vuiiisn.
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(4) Find the H. C. F. and the L. C M of

(O) Simplify ?g^liy- ^ag-5y 1^

4x+ by bx + Gy 20*

(6) Solve -J^^ +^Il1=8
x-2 oc-5 •

> No, 0.

(2) Prove thM 2x£=^^, where the letters denote any

• numbers whatever.

N.B. Let
I
= a;, £ = y, .-. « = 53.^ etc.

(3) Solve the equation 2« + 7_a--8 «_
2fi 39 ^'is"

**

(4) llaj-9y-18; 13x-3y= 18, find £c and y.

(5) Divide 2a;« + 12x' + 26.r ' + 24x + 8 by a;' + 3* ^ 2.

(6) Solve ^U '

9 -2a: 5 3-V

ITo. 10.

/I \ Tl.W -Apress2ja=-40x._21,. l43a:^ +8a:- 16 : and
x^ - 2x' + 2.T - 1 in the form of factors.
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(2) Prove that ff^i:-^
b ' d be'

(3) Simplify --—_^l+2

N.B.

iC4-2

(4)i(a: + 10)-43-| = J(a;.2)-(x.-l). find...

(5) f(3cc+l)-J(2a:-.v) = ^(Oy_.,.).

i(4a^-2)-i(4y-5a-)^i(x- + y)j,fi„a^.nmlv.
(6) How much silver must T ad.l to 2 pouu<l.s C ounc^^ of a,,alloy of sUver and gold containing 14 -7 per cent, of ol^ol 1 othat the resultmg mixture may contuin 84 per cent, of ooM ?

miich asT-'^Lw^L^'
much work as B, and B can do half asmucii as C

,
how long would each separutelv re.,., ire to do ,l

i-.ece of work that they can together complete fn i! /' laysV

Ho. 11.

(1) Simplify ci-[2b+{3c-3a-ia + b)l + l2a-(b+ c)n usinironly three lines in the solution. ' ^ -'

'
^ « "" ^^+ Q\h "Sing

(2) Factor x-^ - 1/= +2= -^2 _2a;s + 2ay.

(3) Find the H. C. F. ol ox^(12x' +4^^ +n^_r^)
andlOa;(24as--52a:2 + l4ic-]).

(4) Simplify _^ __1 ^-20.r
l-2a5 1+2* 4cc^-l'

(5) Find the values oix, y and z from the equations '

100^+102,-242 = 41 ; 150.- 122/ + 1(1 =.10;
and loo;-14y-7z= - 13.

(6) Show that three globes or spheres whoso diameters am '5

inches, 4 inches, and 5 inclies, respectively contain J^tTMl 1same volume as a globe 6 inches in cWe'r ^ ^"
'^^

N.B. Cubes, spheres and other regular solids have thnirvolumes proportional to the cubes of theiflike dTmensrons
"

(7) A train runs 1 hour and then stoos 1') mm.,foa ^.^

r/ii.'i\r«™-. AWards itTuS atirc ^r;.-:

Find the usual speed of the train in miles per hour
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No. 12.

(1) Divide a' - h* by a^ +2a^h + 9.ab' +fc\

(.')) Keaolve aj
'

« - y '

« into live fHctors.

( ij From -^ subtract ^^

(r.) Multiply together L".^' 1-2/'
^^.i . _^ x

1+y' ^Ir^' ''^^+^:-a.•

n^'«:^:^iS:Ke i;^ ^s^j'^or^er-r^^ °^^^«^^««-
ak wed to go free If -M 7^1 V '

i*"'?^ '^^^^^'o the weight
Kon he would have to pal 84 ',0 T^" *^"'^ ^^""^^^^ ^° °»« ^^-
i.s allowed free with efch tiek^'?

^^'^ "'""^' ^^""^^« °^ ^^'^g^^g-

(8)If«= f p,ovethat^*=c + rf.

prove also that ^^!jL^^* ^ 3c' + 4d«

STo. 13.

Co^.5med Examination-Toronto Publh Schools.

(1) Simplify I5a;_ {4 _f3_5^_(3^_^^^^^
(2) Multiply x'+0aa, + 3a' y,y oc^ .2ax+ a\

(3) From 1 + .r

take 1-x

(4) DivideSa.M^.,! "^'^^^>'«^-4«»6» by 2^6+^
(o)Ja;+|aj=a.-7 v nd the valu. of ^.

coirictVsS'n^rS ll f!?!! Z?'^. *^? P-ss in 1 J hours, B can
ing 425 pages jointly ?*

"""''
'

"""^ '"""^ "^"^ ^^^^ ^ i^ correct-

ai

thj

mi
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Find .r.

10/

(8) at?' -19^.. -35. Fin(l.r.

(9) FiuH tlui V .Uuo of

when a=0, /^ = 2, r = 4, and </ = «.

( iO) Find the in-oduct ota-h by « +/>.

(11) Find tlio difference between £c- 3//+ 42 and x + 2y-(]z.
(12) Divide .ic* +j,*-z*+ 2xh/' - 2z^' - I by x' f y' - «= _. [,

(13) Find the value of x in the equation 4a; + 9 = 8« - 3,

XTo. li.

Provincial Model School, Toronto.

(1) Write in words the meaning of the expression (a6c + .r.v-)
=

.

(2) Add together bm + 3n + p, 3(m + n + />) and bp+ :)n + m,
and obtain the numerical result when ?> = ii := ^_ = i

10 100 •

(3) Add together (a + h)x + (a + c)y, (6 + r)v.
and(c-rt)a? + (6-a)y. ^ ^*''

(4) Prove that c~(a-b)==c-a + b.

(5) Simplify 16-/5-a;-- i(3 1?)1

.

(6) Prove that a* x a' =a% and multiply
x*+^x'y + ix'y'+Sxy' + Wjj* hy x-2y.

(7) Prove that a" --a^ =a', and divide
(i^^ -9a3^2/4-23.ry= - Wy^) (.^_ 7^) by a)» -8a;,y+ 7y^

(8) Resolve the following expressions into factors :-

(9) Solve the following equations •—
<j) l,i-«-2l(«^-3) = 10-"21f3-a;).
(a) (2 + a?)(a-3)=_4-2a^.

(10) .laudlJpiuy together for |5 ; if ^ win, he will havo
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(11) Reduce to its lowest terms

(12) Find the L.C.M. of 4(a3 .,,3), ,,^^,, ^^^^^ ^^^^_^^^^
(13) Prove that^x-=^

ft d bd
(14) Explain ,„„, th ,hod of solving , ,„ad.tic e,.,atio„.

and solve --^ _ '^^z~ = o
a?+ 4 2.X-3 "'

(15)

= 3(y+s)J

XZ
yz

No. 16. t

-^^i/^t/i Class, South Essex, 1881.

(1) Represent the sum of

--—!-___ 1 1
^i^-yHx-z)^ .J(^r^UF=^y i(i3i^H^y

(2) Simplify the expression ^^^+<yLy6

(3) Investigate a rule for findinr^ T n \ir * .
expressions.

nnamg L. C. M. of two algebraic

(4) If +_=,_^ showthatOca
(^ +b-cr + 2(b +c-ar+(c+a-br=2{b + cy.

(5) Prove the equation aw*v„n _„,ft4.5, . - ,

are integral and positive "" '^
*''"^ ^^^^^ «* ^^d ?»

(6) Factor rt2« _ 3^w,g„
_j_ 2c2«.

(7) Solve l^±I + 'i£±i)^ 40^+ 6 _^4aj+ 10
4x + o 4a:- + 7 4:^4"*'l:^i:8

'

.J.^.l^?'^='"»V°f*l^edigitsof ani,n.Wi^9. i' ^1-- - • ,xxivuriuu rne difference between tb^T^r^ i

^^"„«igits be
n-mben the vigl.t hand .li^rSi'^A^:^'™^"-.' - 9; And the

(«'
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a^b).

raic

n

No. 16.

University of Toronto-Pass Matriculation, 1881.

.!^!^^^^:^t;i^^^,,_.
('>) Simplify (i) _f!i^~^

(0 Resolve into factors

*,'-^% ab + bc-hca+b',

M^;:^^t?S^%^^™-^--> -d the Least Com.non

(8) Solve the equations

(i) ax-\-b=bx + a.

(ii) I _
I

1

(iii)

(9) There are two vesspls ^ mwi o i

of water and wine, Tin 11 r.Uo of o'' «'^"*^^"'"^ ^ '^^'^ture
What quantity must be t^k" '?ro n e'^clf in n'S

'"!" .^^
'•'"•

third mixture which shall contain To-!iTJ
'" ^''^^r to form a

M^ine?
contain o gallons of wstei- and U of

No. 17.

"
-^ "''^ ^"^^~'^^—Malriculatio7i, 1883.

(«-6), and



no PUBLIC SCHOOL ALGEBRA.

(2) If a and b are positive integers, show that

(3) Prove the rule for finding the G.C.M. of two quantitiesFxndtheG.C.M. of6a:^ + 15a;*2/-4a;3z3_S*^^^^^^^
and 9x^y-27x^yz-Gxyz^' + 18yz\

^

,iid qtttity'
"'' '" "'"'""^ ''^ ^!^""'^ ^^^^ «^ *—

(o) Solve the following equations

(i) 303 + 2 = 11, 2y+ 3z= 16, bx + 4y= 3o.

(ii) 5yL«-^±&==c.
x-a x-b

(iii)?+ «=2+£.ax X

Ko. 18.

McGill University, Montreal-School Examination.

tli'LuUiif-sJil""^"^"' '^^^""' -^ fi-^*^^ value of

(3) Simplify §a;(a5+ l){£c+ 2-i(2a; + ])}; £(^!_li)+l
2aj+l o'

(4) Eeduce the following fractions to their lowest terms •

f[!£±fL'._ {x'-a*){x-a) 1+^3

(5) Find the square root of

a5*+2a23,£c+i and of l^!j:i^±i
4 9a32+6a;+ l'

• (6) Solve the equations

(i) 2as-|=.l8; (ii) (m+ n)(»»-a;) = m(n-a;)j

(iii) 2x-yzl^i^ 3^+
a-2

=d.
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;3*

ITo. 19.

ColUoe of Ottau^a, Ont, -Matriculation Examination.

exSsS: '^'^ '^' parentheses, and reduce the following

f«-i)?and?a+lu?
formulas for the expansion of {a + bV

,

o;
,
and (a + 6) (« _6), and give an example of oarh formula'

(.1) Divide5x-3-4a.2+;^4+^3ty _3+^,_,_^.

oxptLfion's
''' ^•'^•^- ^"^ ^^^ ^-C-^- of th. th:.ee following

(2a. -4) (3a. -6); (a. - 3) (4.c - 8) ; (2.C-6) (5^. lO).

(5) Simplify

2w
n

(6) Solve the criuations

(,<) -Extract the square root of

of J.
^"^ extractions m findmg the cube root

(9) Solve the foUowing equation, 4a;= - ^x + OQJ = 4og

No. 20.

Univer.it, of Oa^/ord, England-Local ExaminationJunior Candidates.
«"»«aJton,

(i) Find the value of
g"~^' - '^«c(6 - 2c) ^ /r^^J+ft

4c(a+6) "*"V-''"-^'
when rt-el, 6 = 0, c= -J.
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(2) Multiply X* -ax^+a^x-a* by J'- +ax-\-a-
Iso divide 2^ * 9p(/ ^ + lHq' hy p^- - Spq\ Sq '^

.

(3) Simplify (i)
(
-^ + y _ __iL_.U 5' _^ 2/ \

.

.
^

// ±v + y^ ^x + y X ''

;a?4-i -.T^-i^(x':^y-'

.^'^i ^'"?/^1 ^- 9- ^^- ""^ •^•'-6.^-4 and 3a.'^-8«; + 8: also
the L. C. M. of (3a^ -3a6)^ lS(a^b^-ab% and 24(a^6^ -6H

(5) Solve the equations

No. 2i.

University of Oxford, England-Local Examination,
Junior Candidates.

(1) Find the value of a^ +h^ - c^ +Sabc ;
when a = |, /> = ^, c = J.

(2) Multiply together aj2_73j^g^ x'+7x-lS, x'-\ and
express the result in simple factors.

(3) Find the Q. C. M. of 2x' + 7x^ + 10a; + o
and a;='+3a;-+4a? + 2,

and the L. C. M. of Gxy-{x + y), )]x'{x-yy, and i(x'-y'),

(4) Simplify (i) ( J^±y___ _ „ ^JL_ 4- M r'
1

4. M .

^y{xr+y'-) x(x'+y^V;;ry'^'p^-p)'

^ X* ' ^11 rr>/'y x>

X-l2^« a!-l.(5) Solve the equations fi)i_1? +
2 I 4-3

(ii) 9aj - 8y = 1, 12£c - lOy = 1

.

(G) Into a cistern one-third full of water 31 gallons are poured,and the cistern is then found to he half full; find its capacit:/!



'iq^.

+ 8 ; also

ton,

— 1, and

KXAJirXATiov PAl-BK*.

2To. 22.

Uni.er.Uy of Oxford, England-Local E.aminat

n&

(1) Prove that
^•-nHidate. "'*-' '^-•-

and divide a^ -b-^ by a^- 2a6^ +oA - ftt

(2) Resolve into component factors

V^r.A ll^
^3^'2^-28£cy%- (ii) a" -a*b-ab* +b''F nd ,he remainder when^«4 + ,. is divfded W a-lT^

(3) Fond the G. C. M. of

and the L. CM. of a,3 a^ ^3 ^.^, ^j^ tlf^ ""^f +
^«'

(4) Simplify the fractions (i) ^±r _ £+1 _ _2
•^+1 x+ 2 x+ 4'

J_ 1 1(ii)

._ 2a; .

(5) Solve the equations
'''

"^ * *'"^^

(iii).T-*-nJ=:2.

A);

5 poured,

apacity.

No. 23.

TIniversit If of Oxford Enn w:^ , vJ ^xjorii, tmg.—First hxamination of Women.

(1) Find the value of ^L^Z^^^'^ ^Hph . 1 ^ ,

a^T4fe3-
when a = l, 6= _

j, ^ = 0.

(2) Takea + 26+ 3c-4dr-5.from3«-46+ c-^+ e
(3) Multiply «3 «=6 + «^,. _^, ^^and divide «*+aVr+6« 1,,- «^Va6 + 6^
(4) FindtheH. C. F. of rt-^a-^/^a a j * . ,

L. C. M. of lofa' -ft'V il,^,-!:"?. -J„^.^^,«* +5«' +4, and the

(5) Simplify «'+4a + 3
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(6) Extract the square root of a * - 2a =* + 2a ' - a + J.

(7) Solve (i) 7(ac - 1) - 6(a; - 2) =3(5c - 3)

;

^ ^9 6 3
'

(iii) (« - 3) (a? - 13) = (£c - 4) (a; _ 9)

;

(iv) Sx+'dy=74, dx-2y= bl,

(8) I have in my purse £l 13... 9d. made up of a certain nura-

same nurnL Tf '^' '""' """^^ ^^ ^^^^^^^^^^ ^"^ thrice thesame number of fourpenny pieces. Find the number of each

-^s old t''J^"'vl^^\f^-
^' ^' ^^'° ^''^'' ^S:o A was four timesas oia as is. ± ma their ages now.

\JiV. fu
^^^ ^ ^^^^^^^ ^^''^^- ^ ^^°s six shillings, and findshe has thrice as much as B. The game is continued ill A finds

R ha? ^^li.*rT:fo"r shillings, and then has a third ofwCB has. With what sum did each begin ?

ITO. 24.

University of Oxford, Eng. -First Examination of Women.

(1) Evaluate (a; -2/)2.;.(2/_ 2)2+ (2 _a;)2,
whenjc = 3i y = 2J, 2=1J.

(2) From the suna of {{2x

-

32/+ 4») and M^x+ ^v -Uz^
subtract 2J-,-(8£c-9y+ 6z}.

'^ ^

(3) Multiply x^ +y'+a(x-y) by a;y-a(a;+ 2/) + a^
(4) Divide x' +8y^ -12oz' +30xyzhy x + 2y-5z.
(5) Express in factors (i) Ix^ - llx - 182

;

(ii)20a;*-60a;3y + 45jp2y2

(6) FindtheG. C. M. of £c=^ + ll£c+ 30. 9«=' + 53a;=' -9a;- 18.

(7) Find the L. C. M. of

15a;Ha2-2aa; + a;=), 21a=(a2+2aa;+ar^), 35aa;(a=^ -a;^)

— , and find the value of
(8) Simplify

a

a-h
a

a-h

a+h

a-h
«+ i^x--2 4
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(9) Solve the equations

(••)g(ar-l)+3(|-9)-(^._13) = n;

115

(ii)^+J.-. = 0;«-a x-h x-a-h
(iii) ^-^J^y^ '•^±i^v _ s

7 8 — '•

.^
.
^nar. aie the numbers?

tTo. 25.

(2) Subtract 2aj* 4- A^2 ^i i/ . ^

(4) Divide X' , ^a^3 + a;= + ^^ _ o by a: - 5.

(.^) Resolve into factors (i) 4** -OGx^y^
;'

(7^ Find the L. C. Jkt of
12(1^0.^), 15(1, ^)»^^„^20(x+a.3).

c ^d^ cd 46-vr4ft^'

(9) Solve the equations (i) 5+z5 «5 *+ ^ _ oq
^ 9 27

"

I^X"
~

"
'

(ii)'^+^ + -«+ft^o.

<iii)^'-*li, ?^*^4.
(10) A person walks a fter+«:« a:^..^.. .

*.

an Jxour, and finds that if hi'liad" walt^/V"'^''"*® ^^ ^* ">««»
would have gone the same distanclin f ^

J^^^*^"^ ^««r' he
what is the distance ?

^'s^ance m lesg time hy one hour
;
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Ii

ITo. 20.

Univer,ily of Cambridge, England.

(1) Prove that (07 + 4)" -('/• 4.1 i3 q/. ,l^,

(2) Simplify (i) {a + b+ o (i + l + l)_.(?+ c) (n + a) (« + &)
a b c*

Hi) «'ft^

-

CI- -6' 4-1

(3)FindtheaC.M.of.3_4,.^,^^3^^^^^^^_^^_.^_^
(4) Prove that, i^ ^ and n be positive integers, («".)« =(«n).
(5) Solve the equations (i) h{^x+\) + -Jirl =x^t.

7 15

'

a + x b+x ab~
^

(iii) aaj+ 6y = 2, a6(a;4-y)-a + 6.

No. 27.

^niversi,,S>fOan.bridge, Eng.-Second Pre.iou. E.a,nination.
(1) Simplify 6(a^'2b) (b~Oa)-(,, n7.\ /u > .^from the sum of (2a - b) ^ and (a om" TIU^ ~ ''^ " ^-^' *»<^

ro^TVfi„ L ,.
^°^(«-26) take the square of 2fa- 6).

^f/ 7ff.^^*^«^--,
proc7..oA and coefficient:Dmde 14a + 5«36+ 33„.^. ^3 ^-^V' "

oyla^ -3ab + Ub\
(3) Find the value^f (a-b)' + ib -• tO^ + r,, m // ^ - ,

when a = l,L - 2, ^i^.
''
+(«-*) (^ " c) + oc^

(4) Resolve into the simplest possible factors •

(1) Gx-+ba:y-Gj/^
;

(ii) x^ -iox-y + 42xi/'
;

Oii) (<f±-'2b4-Scy^i(a + b-c)''
(iv)8la;*-62S'2/\

•
^'^ "^IZ^'-' ^°^"*-" ^-^^r of two algebraical

-
-Find the highest common factor of ,

7.r
•

< lOx^ . 7a: + 10 and 0^3 ^ ^V,:oj, .

J



EiiAMlS.VI'nj.N I'AI'KIW.

(6) Reduce to simple fractions in their lowest terms

(i)
^'.-7x-y+lL\v-' ^x-' _5a?y + 4:v» .

(ii) ?J1? +
«

' + J«-''
4. •!+ a

(iii)

a-

«^+.

a6

a*6» "l 1

i-i

a' 6^ a b

117

(7) Solve the equations

5 9 ^f- ^"'

^">S-^?-l^' f+ ^-24;6 5 9 2

(iii) 6a;'-17£c+ 14 = 0;

(iv) x'+y^ = 5a'+oU^+Sab, a;y=:2«»+26' +5a6.

Simplify a2p+<7 x a/'+i* -i-aQ-P-

ITo. 28.

/«/.rmed,a<e iJxam.na^.on, 0«/ano, Dec^mW, A97A

(Ij Multiply 4a;» -laj+A- by 2aj+ i
Prove that

(*« - y)
' - (X - Jy) 3 is exactly divisible hy x+ y.

(2) E^P^««« in words the meaning of the formula
i^+a)(x+b) = x^+(a+b)x+ab

the left-hand member (i)thrS ^ f^^lf rK "^""S'-e. '>

only, (iii) the signs of bVth a a„d 6^ * ""'*
'

<"> ""^ ^'S" "' «

(3) ™y(''+*); + («-»)'-2(a'-63)., and show that
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(4) Prove that ^^'^Ml!
b d hr'

Simplify f^i!i±* 4. 1W "f'\\^ Ja(a + b)
V 2ab ) \a^ Vb^)' a ~ab'+b^'

ui^ilJ 7rp^
from Toronto to Niagara, ^5 miles, in the steamer'City o Toronto' and returned in the ''Rothesay '' maS

iZ:Ti^^!!\^''vf I' ---f = -'-otiferoc;:';",^

m. e an
1 our loss than usual), from Toronto to Lowiston V>miles, and returned in the -City of Toronto," mukhrj tho ,-o'und

Sch 1,^"T
""^ ''

"V""'^'^' ^"^^ '^^' "«""1 rat's74 hourwinch tiiese steamers make.

(6) Solve --1=1
a-' ?/ a

j^

2 12
X y 7i

'

^'^ "li'^"^ 1^ + 1^ = 1' P-- that

THIRD CLASS TEACHERS, ONTARIO
Note.—Here follows the complete serip<4 nf na*^vc 0^4. «

Third Ch,s8 Teachers in Ontario 'from S
' lenXbrf'wa'sfirst required for this grade of certificate, dovin to 3ate^ wCNotes and Hints seem to be required tliev will be found withthe answers m the Teacher's Edition. '

"

ITO. 29.

JiiJy, 1878.

^^^
^^""ifv ^'Ju'/^w^ """l^

2. = a+6+c, find the value ofs{s-a) {s-b) (s-c).

(2) Prove that g^j^+'^Y + h^(
^>' + ^a' \' .'.,
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(3)

'^^"X^^J^:^^^f-^J^^O- ,r.

(o) Find two factors each of re* 4.^2 4.1 '*.«j-i j .i

"

factors of ico + l.
^ ^'' ® +* »"<1 t^i^'ee

(fi) Solve the equations :—

(a) eizli-iin^.a^-lfii „

(6)
gc-3_ l-2a; S^-a; 2a; + l

X' 3
= 0.

supposing . can dofht\U\?:UraVS a^Tv^n'tit '^

No. 30.

July, 1879.

(1) Find the value of
3a)^ +54aj« +500;='

-

\dx'-^hx-\9, when a;= - 17.
(2) Demonstrate the identities :—

(i) (5m2+4w7i + n=')2_(3m2+4mn + nn»

(in) (a-6) (c-rf) + (6.e) {a-d)^ic-a)\h^d)Jo
3) Divide (^3+,,.) (.= +az,3)-a(n.-.,^). ,^ ,,,^,,„^.

t.^f:::^;:t^t!^^=---^^
(o) Solve (i) (x - 1) (x - 2) - (ar - 3) (x - 4) - 3

K-1 aj-2 a;2_3a; + 2'

(Hi) (^-«)(&-c) + (a,'-6)(c-a)+ (a,-c)(a-6)

(6) What value of cr will «,oi,« ^2_, n _. . ., .,

.'^ + 0* WhatistheresuUwher;=6=;?^''°' '"'«'>'»"'»'
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KO. 31.

July, 1880.

(2) If x» -4 find, correct to one decimal place, the value of
as»-4a;«-2ic«-52ic' + 9.

(3) If x'-a + </, y^b + d, Z'^c + d, prove that

(4) Divide aV 6- + c =• - 3abi: hy a + h + c.

(o) Find the factors of

(i) 15aj»-19a:.v-10y»?
(ii) lo(a + by + U{a+b) (x + y) -8{x+y)\

(iil) x^-x^y^xy^ ^-y^

(6) Solve (i) (lOac-ll) (ll+2a:) + (5a^-n) (ll+Oar)
+ (7aj-ll)(ll_5a;)-0.

toSeS'orJ + e'/
" "'^ "^'^ a.3+3c.-+2c».^.oc- aQual

(8) If a' +6' =c» and * = a + 6+c, prove that
(2*-a)» + (2.y-6)=»=(2*-r)2.

(9) Having 75 minutes at my disposal, how far can I co in a

|4Tom-f
^'"^''^'^°"'' ^^""^"«*^ ^'«^^ ^-'^ a? afmne:

(10) I row a miles down a stream in 6 minutes and return in

L7JITV- fi*^" '"^
"i

^^^^^ I ^^^ ^" «t*'l water and tierate at which the stream flows.

ITo. 32.

Intermediate Examination, Ontario, July, 1881.

(1) Factor x'+y^; and x'+y'+z^- Bxyz.
Utilize your results to show that

(i) (x+ zy + (y-zy-(x +y){x-y+ 2zy
^(x+ y) (ysi-zx+xy-z-).

(n) (a^-bcy+(b^-cay + (c^_aby
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i-I) If rr ~hv^h^ -en and n bo nor «.,,„.! .o h. then

i:^) Show hovv to find the L.C.M. of two ul^ebraic expressions.
A inti tne conditions that t^ j.^^2 i. i i

•'"vo a L. C. M. of the folm'V:/,- ^^? -;i-;+-
+ </ ,„a.v

• 4) Simplify (?+.y)i!_ + (y+ z)a;' _^ ^+ ^.,//' .

(•>i IiiXtract the 8<iuai-e root of

l6) Find the value of x in

Expiir„t;2uS?.-
'^ ^ '"^"^ "• - «* +<-^+^' '" - '>/"«

N
,
Fin* a„ expression for k in terms of „. „, o, , h„, will „k,I<o

fc-a FTT * TIT' """*'•

.1 Sn" !Ts™Lf«°//rd"?-^t;1,^^^^
Hnd the proporUon of his r„como .l,a?^*sa4 '

" ""'"^ '" '

• (9) Solve the equations :

(i).'^.+x{x-i)==(x-iy.

(ii)

5

1 1 1 1

x-a x-2a x--6a ^T?^'

(iii) -J^±-_^l±^^c^l^x'-x+l
X'+x+l

(iv) x^+xy^^.y=:2b\
x + xy + y^=31f'

X' x+\
x~l cc' - I

No. 33.

Intermediate Examination, tSS2.

on .lividinK it hy t + y'z +1 ' " "" ''""'''"*



122 PUBLIC SCHOOL ALGEBRA.

(2) Factor ax^ -{a+h){x- y)xy - ftt/'.

Deduce or find by other means the factors of
{a +hy {x-\-y)-{x-\-2y^-z) {a-c) (a + h) (h + c)

-Q) + cY {y + z).

Obtain four different relations between the quantities a, b
c, a, for any one of which the expiession

'

Had-bcy-{a^+cP-b--c'y- will vanish.

(3) Find the lowest common measure, not being a fraction, of

.
the quantities ^1^^ and ^'+^x+^^

X + 4: X +
(4) Reduce to lowest terms the following fractions :—

Gx^-bx* -1
(i)

X^ ~X* -XJkr
-. (.-;)

{a~h){b~c) {c-a)
1 {a-by+{b-cY + {c-af'

(5) (i) If y+ z + U= a, 2+ M+ £C = 6, tt + £C+ yc=c, x-\-y-\.z = d

then
"^ ' +J-=1.

1+^ 1+^ J+?l+^
X y z u

(ii) It ax b -If c, by = c+ a, cz= a+b, then

v+ '
. = 1.

1+x 1+y 1+z

(6) Solve the equation ax^ +bx + c = 0.

What value of x will satisfy the equation

x+a x+b x+c~
(7) Solve the equations

r'\ 28 30

«-4 x-'6 x-h x-l

(8) Solve the equations

a;-f.Vfs= o-^i oX-'2y + hz = i
+ 2y-z= 4 ^6X-r -1/ —a— 1 . 5C

4x-

Jy + oz = i:\

-4y + 2 = l I

6y + 6z = 5j
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of the face! may te tie ame
" tT"'^K^' '""^ °^ *^^^ ^^'^^'^

of the lengths o^ tJ^eeS ^^''^ "^^'^^^^^ 'he sum

Jn^nt^h'^Z^'t^T"^' 7^- '"'^"'^ ^^"^« °f ^ ^-t«h are on

bormrutr:'nf eS;'Tin^^

No. 34.

Intermediate and Third Class, July, 1883.

(1) Bivide (i) (a-6)c^ + (6_c)a='+(c-a)63 i,

(«-6)(6^c)(c-«);

(ii)^l±J^V_'«'+2/' w 11
«^^y^ ^V^ '^^

X--y
(2) What must be the values of «, 6, and e, that

05 +aa:2+6a? +cmayhave«-l, i_2, andjr-3
all as factors ?

-, anajc-d

(3) Find the H. C. F. of

(i) 3aj*-4a?3 + i and 4a;* -Sa;' -jc^ +a:+l •

(ii) 8a:3-2/'+27z3 + i8a;2,2and4x2+12a;- + 9z='_„2
(4) Simplify ^ "^

-^
•

(ii)-^!±(^^)^' + («6+l)a;+6

(5) Find the value of x that will make ^!^B±]^d + ad+ hc
.

independent of e and d.
« - 3c + 2rf

(6) (i)If rt+ft+ c= 0, thenl+l+ 1 _/l
. 1^11 ^

(ii) If x^a^ +b^ +c^ and y = a6 + 6c+ c«,
thena:'+2w='-3'y*'2=/~3 . .J '.

(m) If2rt = w+ 2, 26= 0/._,

ta + c- -,

z + ic, 2c = x +
ktbc)-

y, express

m terms of .r, y, and
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(7) Find a value of a which will make the quantities

(^ + b)ia + c) , {a + c)(a + d)_ ,

a+b+T~ a + c + d ^"^ ^" ""^ another.

(8) Solve the equations

(i) x/^P +3+ Vi":f2 = 5;

(iii) ix+ a + b) (c + d) = {x+ c + d) (a+b),
where c +d is not equal to a + 6.

(9) Or 3 side of a right-angled triangle exceeds the other by 3
feet, neither being the hypotenuse, and its area is 18 square feet.What are the sides ?

(10) A cistern with vertical sides is h feet deep. Water is
carried away from it by one pipe | as fast as it is supplied bv
:inother Find at what point in the side the former pipe must
1)0 inserted that the cistern may fill in twice the time it woulddid water not flow from it at all.

ITo. 36.

Intermediate and Third Class, July, 1884.

(1) ^^vi^^{a'-b*){x*-y*)-Aabxy(b^x^~a^v'')
^ya'(x'-y') +b^x'+y')+Oabxy.

(2) Simplify (i)

n +m
m,

m + n
n

n-m m-n
m. n

(\i)
(q-ft) (ft -c) (c-a) b-c c-an-b

abc a b c

(3) Resolve into linear factors

(i) 12(3ac - 2yy - 44(3a? - 2y) {Ay - 2*) - 45(4^ -^xV

-

(ii) 4(a&+ c<Z)2-(fl2+62_c2_rf2)2.
'

(4) Show that {a^x + ay^z) {b-c)^-{b^x + by + z) (c-a)
+ {c^x+ cy-\-z){a-h\ = {a-c) (c-bj {b-a)x.

(5) If y+ z = 2a, 2 + a; = 26, 2C+ y = 2c, find the value of
(x + y + z) {xy + yz + zx) - xyz in terms of a. 6. and c.
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(6) If 'Lrl^.izS.^ a + b+ c

prove that —— =_A.
y+2 z+x

(7) Solve (i) ^Z?_£.z2^a;-5_a;-"6
«--2 x-3 x-e ::r—

>
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c

00
a a-b

a;-7

a;-a a;,^' jp^^»

(8) F^d^the values of . .„d , that wiU satisfy both
- + - =2and;+! = l

^ X 2/ 2

flfS tf"Z«T hfe" tLZ\.^' ^'^r*"" ""O" than two-

then remains, and finds h. v,
three-thirteenths of what

original numir left, 'tw*''«i';;Crh?at'K™"'''' of thl

No, 36.

ntVfi Class, July, 1885.
(1). Simplify a.+5»-,e^ .(,_,^,)

^

(3) Multiply ar«-3_^„.6^^3_i by ^3 + 1

(4) Find the factors of a' - ft' + c' ri2 ^o «.
(o) F-^^dthefactorsof (a + 6)._(ft_^^,^^^^^^,^

(6) Simplify

x+ c ic + 2c
(7) Fmd the value of x that will satisfv fT,.

'
..

(8) Determine a; given

^{i^-a)ix-b)^{x-c)
(a!-d)}=(d_c)»-(6.a)=
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(9) Solve the simultaneous equations

X y
x + 2y= xy.

(10) A drover bought 12 oxen and 20 sheen fnr «i «/in u

rnfsra'cl'°"^'5
'' r^" ^"^ 26 sheep it'll equal sum' Ly'

Whft w.Ah"°''.^^'
'^' ^'^'^ ^"^ «3 «*<^J^ ^»ore for the ^hZ

&st lotT " ^"''' ^' "^ ""'^ ^^^* *^« P"<^« per steep ofT£;

ITo, 37.

TAird Claas, 1886,

(l)Divide(^+±;-2Vby«-?.

(2) Simplify i 1
. 1

4(a:-l) 4(a; + l) (a-l)« (jc+f)'

<3} Simplify (^y_^y\^/x'4-y'_g'-.v»v
^x~y x+ y^'\x^-y^ x^+y^J'

(4) Prove that ^^(l-l)-^(l-.l\.c-eni^
ab ^a h' be V b^ ~^ V «/

is the difference of two squares.

(5) Resolve into linear factors
'

(a'+6c + ca + a6) (6=' +ca + a6+6c) {c^ +ab + bc + ca).
(6) Resolve into three factors

(« + 2/)' («'-l-2')-(aj+a)2 {x*+y^).

(7) Show that there is only one value of x that will make
as^+6ar='c + 8ac2 + 10c»

equal to the cube of (a2+ 2c), and find that value.

(8) Solve the equation ^-Zl - ?.- 2=^^^ a - 6
a;-2 a;-3 x-Q ^^7*

(9) Solve the simultaneous equations

'2x-y^2y-z 2z-u 2u-x ,^
1 ~2 ^=-g— -15.

. J\^i/i^^ * number less than 100 the sum of whosn rU^if^ ,-.

i^Va'!^ "''L''T* ^i**^'J'*
'^ reversed form a number which is CTeate^^by 6 than half of the original number.

greater
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ITo. 38.

Third Class, 1887.

(1) Show that (aj»+2a;2/+3v»)» + rw» o^,,^«2X3
is divisible by 4^' +42 ^^ -Sasy+ daj^)'

(2) Find the product of

^-^ and n.yl±£j:£_^
i-._L 2yz •

X y+z
(3) Find the G. C. M. of

(4) Fmd the factors of a6c-«fc a.^ . . .
y ^^V -

(6) Simplify

(7) Solve the equations :- "^ y)

(ii) \{hx - 6) + |(y _ 9a:) = Va; _^^
(8) Solve the equations :—

(i) a;+ y«6, aa; + 6y= ft«
.

^if^lS^S rL^uTreS^nfaT hl^^T\^- ^^^ - the
and returns by rail at the r^te "f ?? ^T *°1* ^»^^ ^^ Toronto
altogether six hours find .hl^T^^" *",^°"'- He is gone
Toronto. ^' *""*** *'^« distance from Hamilton, to

Ji^lA,""'^*'^^' consists of two di^ifo. ;, ..._ ,. .

• -.-T^xa—a die nuiuber thusi fnrt«a^ •
,-=-;•/ " muso aigits be

twioe the greater ^git ; ,Iso "^r ti™'
"""

i^« ^* »»»•«' by
t.m„ the other by «nitV PM the^K™ ^" ""^^ ""«
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then withdraws $l.SoO to pfy exUses IS tV^'
^"''•- -^^

capital doubles it«?elf\lnr.;«^ ..v.
^^P®"^®^' and the remaining

and » ete°di"idodVv7h.T^™ Vr-'""'*'' »' «'«'' P'oduct,

ITo. 39.

Third Claaa, July, 1888.

(l)StopUfy(„+6+e).+(6+e-a)<H-(c+ „-6).+(„+j_,)..
K^) (i; A cellar, a feet long, b feet wide and in /»«f ^«^ •

ToLTtht ^or^"^^
^' -^^ '^-^ '• fin^tVcl^l^l,^:^^ i?

talns^\ir:L"h'rJnte fon'rLdf '• ^f ^ ^"^ *^^^^' --
thickness of each brick ^ ^ '^ '''''^^^ ^^^«' ^"^ ^^^

(3) Show that a; is a factor of ixiy+ z) Cv" +a» -:r'^

Find l^^'^T^i''
^"^ -y'M^%%^ +V -.«).

"'XaVr^^ ^"^'^^^"- the expression Jits

(4) Simplify ?P±j:-9(^P+lr)-r(p+r),(p-q+ry
,

(o) Divide a*(b-c)+b*(c-a)+c*(a-b)

(6) ^^^^-/-ofg- wm^^^^ ^^^ti4(4a;-d) + 2(2a;~l)]by4J4(6a!-5)+3(7i-6)j?

(7) Multiply ^^(6±£).''^6'-(c-a)» , c'-(a^by

(8) Find X (i) when "^
. * _ , .

(ii) when 2-la;-3-4= •02£c+ •3a--2-688.
' (9) Factor .i»s _ iQo« on -n ....

,~ l'^^" ""» «" +wJ-+ea^-a=6-d=c-c»rt •
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much .3 the other. Ho. much'wtch^a? t^/'^-'h-d^ as

Jdie^;S':r;,3^-«hV h™^ aod ,800 in „p.,:^,
mated on the buying nriJ\ o 5 !i, ^ f^'^^^ °» *he dollar festi-

10% on his totaffirr^rf^f,lXt p/S*'''*«'
--^'"^

«.t\fThV;reretL?re.X£ Tj.^T'' ">" '»"-
times their difference.

eighths of the less by seven

(1-1) A number consists nt +«r^ j- -^

square of the other. If si^ h *
.i

^^'*^' °"« ^^ ^hich is the
thenu^he. thedi.Us^!i^^r™^l-- ai,.^^^^^

No. 40,

Third Class Teachers, 1889.

(1) (i) Define the terms oimnfifxr
quantity. How is quanSy measured ?

"°'*' ''""^^^' «^e««ve

V-.- '^•-'o^'-"ci- tne loiiowing:

a +x {a-h){a~cybZX
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(6) rind all the factors of a;* +4u* •

a'b^+b'c'+c^a^_3,t2f^2c2^

(6) Reduce to its simplest form
^'-(s-a){s-b)-(s-b)(s

vrhere 2s = a +b+ c.

(7) Solve the equations ;—

(i) ^~'^_x-b^x-7
«-5 x-a x-S ^Z"9

c)-(s-e)(s-a),

x-8

(ii) -M^x - 7) - J(x - 21) - !? + 11 -,

19 in "•

tiirS b^°3 :!?'*
^"'"^^

"' * ^^" *^« -- of the following frac-

it ?^ t,cr;"of"\v^;falTm^"^r^^ '^n^- ^-- ^-^ of
income of 51°/ per ann^m W- V ?? /'"''"' ^^^ remainder an
much has h!i?::teTanach?aL';'^^^^^^^^^^^^ ^« ''^'''^ ^^-^

wol'kt^^iXr't;^^^^^^^^^^ ^^ ^- men, .4, B, C,
the whole work • and th?!vlt 7 ?^^^ ^^"^^^ t^^n C' to do
day exceeds that done by CMn a dTv' b^;^

""^ ^ *°«^^^^^ ^''^ ^
whole work. What timA wn^i/ ?' ^ one-twentieth of the
himself?

^^ ^'""^ "^""^^ ^««^ require to do the work by

HUeVeUy^'etovr'^L T ^f ^^^ *^- ^00, i.

"nits' place. The new numW 1« tb
^^''. and putting it in the

one. Find the numbTr.
' three-fourths of the original

-^^IrlfsiifZll'Te":^^'^ ""' ^"° consecutive odd
may beW andrr;trsrti!>rsT^^^^^^^ ^^o^Lr

^^

No. 41.

Primary Examination, 1890.

^^^ ^'^^}}^ ^f^« (!» the simplest form) of
\^
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(2) (0 ^in^tWemainderwhen9a'3+4«6_27„6
.,

IS divided by a«+2a< + l

(ii) Divide by Horner's method'.

(4)si.piu;
"^^''"^"-^^^-''^^-^^^^=^-

(5) Eesolve in factors

:

(i) 7a;-422/-2a;» + 9aj.y+i8y^

(6) Solve the equations :

(i) ?^±^c^(6_c)2
«a;-6+c (64-0)2'

(ii)^^56-2^^ 7a:-2.

(iii)(aj_2a)3 + (a,_26)3^2(^_^_^^3_

onShfrVoTtrsmX'thrchi"'^^" ^^^^^^^ *^« o^>»er by
difFerenceofthebiir^k^thttf^^^^^ -« ^«« thJ

onShitdTntri $1,SS t'oXeTde^^
""^

*.° ^f *^'- --' ^«f^
and $1,000 to the second . !n/i2' ^ne-^alf of the remainder
his share to bel2 foo ' What llf^^^^
property? '

' ^^** ^as the total value of the

S^."^
the s„. Of the^digiAe'Zo«enT!rjL'.

""p'Sll'eh'l« dtoa'f,*ra^fJT^e'T^il
'•^<' »" ^e hands of a clock
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»o. 42.

Primary Examination^ 1891.

(1) 0) SWtna^^6a.'+13a.y+6^' + 12;«+l^
(ii) If the product of a and 6 equal

andifa = cB^_2yMind6. ^'

(2) Factor (i) x^ +hax+bx + \Qah'-^b\

(3) Simplify

(i)
(«+ft)'- 4a6

(ii) -,_^y_ 2/-« z-o;

(iii) ty 3

(5) Solve the following equations :-

(i) ?£±l = 36a2-2a + c.
afl 6(a; + l)-a '

(ii) fe±.?H^+g) = («+ c) (a;+ a)

.

x+c+a
a^c(iii) (« + a?)(6+ ic)-a(6+ c)=?i_^+a.2.

Pl^l whthre?i!;°wZr ^f™^ '^ "'^<' "» 20 minutes by 3

10Vllo„,motThr„ 'heth?rd Sir'' '^*'f' »'*» »»""«
third everv min..."wl'_™.f''i "•« !e«>nd B less than the
per minute?"

""" '""'" ""'"' "°"s through each pipe
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flftha of hi». At theVnd of 10 V. ^.T'l ' ^ "™» »" '<">'
*is deU. and ha, t^.olLt^' ^ndfhSolTr.^,r ""^

nay gain 10% on the whole?
'" ™'°»""lei- that he

(10) A travels from C to 7) at the r-t^ „( r- i

starts from C two hours after T ,?] . >.'''"' "*"• '«>'"'
!
»

hour .aches ^ four U^rs"to^'^ ^-^i-rdlSlrrn;-

by 3

Imits

1 the

pipe

No. 43.

(1) Multiply
"''*'""•' ^'^«""'-'-«. ^*^^.

V 1 -'^*-^':Sr;^^\he%-(-h-Crn-aX^^
(?)Thedividendisy^yi + Oy2_3y_2

'

thequotient is v.v* -«/*-! an,! fi,^
'•

, i
Find the divisor

' ^^^ I'emamder is aj/* - 1

.

Jnly^iK;'::tt' *^ ^'^^'^^^ («^ + 6c + ca) to make it

J'^f^'"^^^-(«^+^^-^)Mnto four factors,
(o; Put into four factors

(7, Simper"
""-^"'""'"-^-"-'-^«--

provifha?th*„,11',!°.±;.'')'(«t<'-)=(-+<.)' a-J. „„,,

prSm^lIsTdl^rf 5o'= .^".fil-? »f 20;. n. theieggs in the number sold for »5 ?
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Primary Examination, J8.93.

(1) (i) Divide 4ci»+4a(n-l}</4-(w-l)>rf» by 2a + (n-l)i|.
(ii) Divide l-x'-y'-Sxyhyl-x^y.

(2) (i) Show that the difference of the sciuares of anv «,«
consecutive odd numbers in equal to twice their sum ^

(ii) Prove that the cube of the sum of any two nositivAnumbers ,H greater than the sum of the cubes of'thlnuXs

(3) Solve the equations :'

2as + 3_3iB+ 4

)
~6~'(i) 12.

(ii) (a:+ 7)'+(6-a;)(a;+ 6)=36a;.

Of^^/^- Hu""^^"^^
'® the price of bread per loaf, if an increase of26 /„

in the pnce would reduce the number of loaves thit c^nUbe purchased for one dollar by two ?

(5) (i) Factor «• -64
; x* +x^y^ +y\

(ii) Show that cc+ y is a factor of
{iX-ni)x+py]^-[.{mx+ {l-p)y}3,

(iii) Factor 16a' +4rt6-4«c-1262 + i7tc_g^a^

(6) Simplify (i) IH)lzI99)*
'^^^101)^ + (99)*-

(ii)
(p-a)

r + iP-b) (p-c)
(a-6)(a-r) (6-c) (6-o) (« -a) (c-6)
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