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2. Express m' - 4m*n+6m*tat~2mn*+n' ns a rational integral
function of p and n, whero p=w - n,
3. If y is o rational integral function of z, and y becomes zoro
when a is substituted for x, prove that = ~ a is a factor of y.
- Resolve into factora—
2 - {a(a- b+ (b=~ c)+c(c—a)}r+ jabla - b)+be(b ~ ¢) + calc - o) }

a ¢ ma+nb mc4nd
o that —— ~== - —~ -
4 b dprove at ma-nb  mc-nd
m+n m-n
Ut b { o fo— t
{m—n m+n}1y+y _ v+l
o4 ; fn-i-n_zn-u}xy_y, v--1
m-n m+n

tind the simplest expression for thoe value of t.

6. What is a ratio?  Does the ratic of two quantities depend up-
on their magnitudoe ?

Given y*+ 0’y —«’2'=0, to find the ratio of = to y when » be-
comes indednitely great.

6. What is meant by & maximum or minimum solution ?

It is required to divido & number a into two parts gach that
the quotient arising from dividing their product by the sum of their
squares may be a minimum. Detormine the quotient, and the di-
vision of the number required to preduce it.

7. In an arithmetic geries, find an expression giving the last term
in terms of the first term tho common difference and tho sum of the
series,

The nth terms of two 4.P.'s are respectively §(n+2) and
4(32-1). Tho same nmber of terms being taken iu eash series,
what is the number when the sum of the second series 18 four times
that of the fust?

What is the greatest ratio of the sum of any number of terms
of the second series to the sum of the same number of terins of the
first ?

8. The attraction of a plunet upon a body at its surface varies
directly as the planet’s mass and inversely as the square of its ra-
dius. The length of a pendulum varies directly asthe attracticnand
inversely # tho square of the mumber of beats which it makes in n
given time. The mass of the earth being 76 and of the moon 1,
the radius of the earth 4,000 miles and of the moon 1,100, and the
length of & pendulum which beats 5 timesin 2 secondsat the earth’s
surface being 6.26 in., tind the length of s second’s pendulum at
the moon’s surface.

@. From a company of 15 men 6 are selected each night as a
guard. How often, respectively, will A4 and B be together (1) with
C17(2) without C?(3) with Cor D1(4) with Cand D}

10. Given x? +a——2x +—fi=0,

ab a-b
(1) Express b in terms of «¢ when the two values of a are (a)
equal in magnitudo and oppomte in signs; (3) equal in magnitude
und of like signs.
(2) If 2, =, be the roots, express the value of

1 1.
. —+ — in terms of a and b.
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Sorutions—By our CorresroNpExT D.

1. A rational binomial factor is of the form x+a, and if severs
such be multiplied together, as (x-+a)(a+b)(x + ¢)..., the independ-
ent term will consist of the constant product abe.... i

-. In our search for factors, we employ only factors of the inde-
pendent term.

Agnain, if the whole expression becomes zero, one of the factors
at least,  +a say, must be zero, and therefore x= - a.

Hence a quantity which when substi{uted for = in the given
expression renders its valuo zero, is iteelf the second term, with
sign changed, of a binomial factor.

Erample—The factors of 24 are 2.1, 4-2, +3, +4, +6, %12,
+24; and upon trial the expression vanishes when -1, -2, 3or 4
is substituted for x.

s x 41, x+2, x—3, x—4 are four binomial factors.

2. Since the required ex%'cssion is to be a function of p and n
only, m inust not appear. ow m=p+n, and writing this value
for m, we have

(p+n)* = 4(p+n)Pn+5(p+n)ynt-2p+nnd +nt;

vet .

which being oxpanded and reduced, give, p* - p™?+1¥, as the re-
quired expression,
3. Lot y=pa*+qx" 14 . . .ux+v.
Then by the quostion, o=pa®+qa™1+ . .natv.
Subtracting tho second of theso exprossions from tho frst,
y= plat — an) 4 (e~ —a" 1)+ . u(x—a)
an expression which is divisiblo by x —a, since every term is divis-
ible by that quantity,
s yin divisible by 2 - a.
Erample—This expression is of the form 734 0x’+-ga+x,
Whore g= -~ a{a—-b)-U(b~¢c) —c(c~a),
=ab-a*4 b¢~ ¥+ ca-c,
and v=ab - (a - )+ be(b - ¢)+calc - a).
Substituting b for « in the expression for v it becomus zero ; -
5. a~b, and from symmetry b—¢, c~a, are factors of v, and we
readily find, v= - (a—0)(d- ci{c - u).
1f the oxé\ression can bo factored, then, tho factors are of the

-

form a. - (@ - b), x — (b —c), and » ~ (¢c—a) ; and since
(a=b)+(h-ec)+(c-a)=0,
{a—b}d = )+ (b= c)c - a)+{e¢~a)a - b)=9,

and
y {x - (a~b)} jx~(b—c)} {»~(c~a)} aro the factors req'd.

Then a= cz and ma=mez,
b=dz and nd=ndz.
Adding and subtracting,
ma+nb=(mc+nd)z,
ma - nb={me - nd)z;
- by division,
ma+nb mc+nd'
ma-nb mec-nd
(2) The first fraction is evidently,
m+n * m-n
(a: + n—:ﬂ.y)(x + m+n

.y)

(x + %_t:"; y)(x—?n}—;—.—s y)

Since the product of the coeflicients of y is unity, and their
sum or differeres i5 the coofficient of a2y,
m-n

m4n’
m—n

m+n

Adding and subtracting numerators and denomiuators,
«

5. The ratio of one quantity to another is the quotient arising
from dividing the former quantity by the latter.
(This being an Algebra paper the definition of a geometrical
ratio is not required.)
Ratio depends upon the relative but not upen the absolute
magnitudes of the quantities concerned. .
Erample—Divide through by =*,

R
Then = +a: o =0,
Now a being finite while = becomes indefinitely great, :—:

becomes indefinitely small and may be rejected.
y

when x=c0,
Divide throughout by Z

3
Then %:—1, and Z:O, (since wo div by it) when 2 =00 ;

g-—- # —1, one root of whiciris —1, and also g:ﬁ.




