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2. Express n' - 4m'n + Sm'»' - 2mn' + n' ns a rational integral
function If p and i, whero p ir. - n.

3. If y is a rational integral fuiction of x, aud y becomes zoro
when a is substituted for x, provu that x - a is a factor of y.

• esolvo into factors--
x'- {a(a - b)+ b(b- c)+c(c- a)lx+ lab(a - b)+bc(b-c)+ca(c -a))

a«c ma+ c +nîd
4. If = prove that -= --- -

n m ?+n +

x+ + - xyy
ni na e neb+ il

find the simplest expression for the value of r.
5. What is a ratio 1 Docs the ratio of two quantities depend up-

on their magnitudo ?
Givei y'+x'y-ext=0, to find the ratio of x to y when w be-

cornes inderinitely great.
6. What is meant hy a 'naximum or minimum solution ?

It is required to divido a number a into tro parts uelh that
the quotient arising fron dividing their product by the son of thoir
squares may be a inimiiiuui. Detorniiiie the quotient, and the di-
vision of the number required to preduce it.

7. li an arithmotic series, find an expression giving the last term
in ternis of the first terni the comnion difference and tho surm of the
series.

The nth ternis of two A.P.'s are respectively i(n+2) and
4(3« - 1). The sanie înimber of terns being taken ini enah series,
what is the number when the sum of the second series is four times
that of tho flist ?

What is the greatest ratio of the sumi of any number of terms
of the second series to the sui of tho sanio number of terms of the
first ?

8. The attraction of a pliiet upon a body at its surface varies
directly as the planet's mass and inversely as tre square of its ra-
dius. The length of a pendulum varies directly as the attracticn and
inversely A the square of the !.umber of beats which it nakes in a
given time. The nass of the earth being 75 and of the moon 1,
the radius of the earth 4,000 miles and of the moon 1,100, and the
length of a pendulum which beats 5 tines in 2 seconds at the earth's
surface being 6.26 in., find the lenigth of a second's pendulum at
the monn's surface.

P. From a coipany of 15 mon 6 are sclected each night as a
guard. How often, respectivoly, will A and B bu together (1) with
C? (2) without Ci (3) with Cor D 1 (4) with C and D 1

10. Given je + 2-x + =0.
ab a-b

(1) Express b in ternis of a when the two values of a are (e)
equal in magnitudo and opposite in signa ; (ß) equal in magnitudo
and of like signs.

(2) If x1 x., be the roots, express the value of
1 1.

S-+ - in ternis of a and b.
«Ci X2

SOLUTIONs-BY OUR CoRRESrPosENT D.

1. A rational binomial factor is of the forn x+a, and if severa
such be nultiplied together, as (x+a)(x+b)(x+c)..., the independ-
ont terni ill consist of the constant product abc....

:. In our search for factors, we employ only factors of the inde~
pendent tertu.

Again, if the whole expression becones zero; one of the factors
at least, x+a say, must be zero, and thereforu x= - a.

Hence a quantity which when substituted for 2 in the given
expression renders its value zero, is it"elf the second termu, with
aign chr aged, of a binomial factor.

E.ample--The factors of 24 are :!1, ±2, ±3, ±4, ±G, ±12,
±24; and upon trial the expression vanishes whei -1, -2, 3 or 4
in substituted for x.

:. x+!, x+2, x-3, x-4 are four binomial factors.
2. Since the required expression is to be a funîction of p and n

only, rn must'iot appear. Now m=p+n, and writing this value
for m, ie have

(p + n)' - 4(p + n)'n+ 5(p + n)'W - 2(p + n)n$ +n';

which boeng oxpanded and reducod, give, p' - p'n'+ l', as the re-
quired expression.

3. Loty=px"+qx"+..ux+v.
Thon by the question, o=pa"+qa"+..fla+v.
Subtracting the second of theso expressions from tho first,

y=.p(x"- a") +q(- -a"-')+. ..u(x - a)

an expression which is divisible by x -a, sinco every terni is divis-
ible by that quantity,

y is divisible by x - a.
Examplc-This expression is of the form 9 + oz'+ qa +x,

Where q= -a(a - b)- b(b - c) -c(c - a),
=ab -a bc- b'+ca -c',

and v=ab - (a - b)+ bc(b - c)+ca(c - a).
Substituting b for a in the expression for v it becoas zero
a - b, and from symme-otry b - c, c - a, are factors of v, and we

readily find, v= - (a -b)(b - c)(c - a).
If tho ex ression can bu factored, thon, the factors are of the

form 2. - (-b , x -(b - c), and C - (c - a) ; sud since
(a - +( - c) +(c - a) =0,

and (a- b)(b - c)+(b - c)(c - a)+(c - a)(a - b)=9,
lx - (a- b)) {x - (b-c)} lx- (c-a)) are the factors req'd.

4. Since = = b

a b
Lot -=-=z.

b d cd

Thon a= ez and ma=tc,
b=dz and nb=nd:.

Adding and subtracting,
ma+ nb=(mc +nd),
ma - nb=(mc - nd)z;

by division,
na+nb mc+nd
ma-nb mc-nid

(2) The first fraction is evidently,

(1+ -- 1. y) x+ .Y)

m-n m+'r

Since the product of the coefficients of y is unity, and thoir
suin or diffeo išthe coefficient of xy,

m-nx m - -
m+n v+1
7'1-n V-1

x- ---. y
+n

Adding and subtracting numerators and denominators,
x x in+n

m+n
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 upon the absoluqe

magnitudes of the quantities concerned.
Erample-Divide through by z',

Thon

Now a being finite while x becomes indefinitely great,
becomes indefinitely small and may bc rejected.

:. =- when x=co .

Divide throughout byV,

Thon =-1, and =0, (since we div by it) when x=co

: Y= e'-1, one root of which is -1, and also F=0.'r. x


