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2. Gaservo the synnietry. If a is a factor tho whole exprefsson
nust vanish when that factor vanishes. Put a=0 and w" get

(b+c)bc - bc(b+c)=0. Henco a isa factor ; by synintry b and
c are factors .. abe is a factor.

:. Express. = K«be wlere K is a minuerical factor, sinc each
terni is of only throo dimensions. 'To find K, put a=b=c= 1, and
K=1.

See TRAuaicxns' H,îyî,noo p. 85.
3. For 2 y writo ut and = B=a+mrS+m*x

Thon A +'=x(2 +fm'), J-B=2ma(.r+rn) • x'±îmt, i.e'. .r*
+4y'=H.C.F.

R?=(a 4.b)(a+1P- c )(a+ b+ic)
,S=(a+b--c) (a--b+c) (a +b+:.)b-t-c-«,)

:L.C.M.=(a+ b)(ath b-c)(a+ b+~-c)(a -b+ce)(b+..c - a)
4. (1) Nunr. of sumi(.cta).c+b)(-b)+(.c+b)(.te)(6-

(x +c)(x+a)c-a).
To factor this, put (a - 6)=0 i.e. «=b, (as in '2) and we have

0+(.+ a)x+c)(a - c)+(x+c)(xa)(c-a) whici=0 :. a-b is a
factor

.Expn.=(-b)(b.-c)P(c-a). ut .c=0, «=1, b=2, c=3
and we find K= -1 which is the value of the suai, sinice

(a - b)(b - c)(c - a) cimcels out of Numerator and Denononator.
Sec TiAcuems' H1ANDnOOK p. 53.

(2) Put a=0 anti ve have 2=b+c, also
a(s)(s -b)+s(s - b)(s - c)+s(s - c)(s)-s(s -b)(s - c)
or s* (s - b)+(s-c)), i.e. s'2s--(b+c)}, which=0.

Hence a is a facter and aressu=.K«bc. To tînd A, put «=b
==2 :. s=3, and K is found to equal 1 :. expressioun=abc.

1 1 1 1
5. (1) Transpose thuis . - =1- -. Add the sides sop'ly

and n -2

(2) For a+b write ut and we get

+ = m :.2mn=m anîd xsM-c n+c (lm+c) (-c)
(3) Clear of fractions ; x(c- C+a -b+b - c)=1
x(0) =1, x=b = co .

6. a shares cost Sb, one share cost Ad. of P%=(1+
CI 100 a

c shares sold for b' (p+l100).ioua
Total proceeds need 1 o be $ (1+.?) (3p+100)

remaining (a--c) siares nust soli for
b bcb(31)+100-) (cP+100)

Or price of onee = 00( c) 3p+ 1 0 0o p-i100)j

7. Taking square root of first four terns we have

W + -++.I+ -+ the square of which agrees with the given
expression except that it would require the coefficients of Gth 7tlh,
8th and 9th ternis to be 2 instcad of one. Honce thero is a reinainder

y
- - -- See TEAcinîts' HANDmnooK p. Il

(1 +x)i=1 + + x'+&c. by Binomial Theorei.
(z- 1.-2 Vx3 %

Thus (as+e)4=a(l + l+: ) +-- - +&c.}

=1+ -.- +&c.

8. (1) Let Ci+ 1=li
:. n-2=a'+ which =<Ce+½+2=rn+2

..d- -4=0, m=1 (1±+ i¯)=4r

Multiply 1st by a and2nd expanded, tlree ternis cancel and we get
yl'(c, .-ab) + 2 (h,'-ac) +y:(b,c,-caa)2=Ay*+By:+ C9

A=cI -ab, B=b,2 -.a, O=b, -aa, if theexpressionis an
identity.

9. (1) 2x+y=8xy=. fron 2nd; 0x+3y=4 y
..xy=8.î -12x=1, 12-8x+1=0 or (Gx -1 (2x-1)=0,

. )or t &c.( 2) Put y=KCx and divide 1st by 2nd • 1 + K2=K" ýK

or K-Kg.K--1=0 i.c. (K-1)(K2+ K+1)=0

Substitute theso values end wu got ttrou values ci for x und y.
t3) Add, and .r.(x+y)+(2+y)+(.r+y)=O :- .cy0 x=-y

Substitute thi value of y in lst and
- -'_0 :. x=0==y, also -2.t+1=0, 4.t=2, x=.v

10. WO have +y+:=xy:, 2x+2:=Y, xy -. X=:
From 3rd and 2nd xy=.e4=Iy:. y=0, =,=12r, t=- b

NATURAL PHILOSOPHY.

Ti3EB-Two Houts Am) A HALF.

. Wiiat poer (in, pounds) is required to maintain a barrel
we'ghing 150 pouids on an inclined piano Planie inclined at ait
angle of 45° to the horizon.

2. A power=6 pouinds, applied at the end of a bar of metal of
uniforni thickness and dotsity, balances a -weight=64 pounds,
applied 4 inches from the fulcrui. The bar acts as a lover of'the
1st class, and is 3 feot 6 inches long. Deternine the pressure ex.
erted by the systen upon the fulcruin.

3. Stato the conditions of equilibriun of floating bodies.
4. Distinguisi betwcen:-

(i.) Mass and Veight ;
(ii.) Density and Specific Gravity.

5. What pressure must be exerted upon a cylinder of fir wood,
the voluioof whlich-=94.248 cubic inches, that it mnay bo totally sub-
mnergc in water? (Weighît of cubic inch of water=252.456 grains.)

6. Explan the zheory of the Siphon.
7. How nay the contre of gravity of a body be deternined ex-

perimentally?
8. A cylinder of wood itiches high sinks to a depth of 5; inches

in% water, to the depth of 7 inches in another liquid. Vhat is the
specifie gravity of the latter liquid?

9. The diaineter of the plate of a hydrostatic bellows is 16 inches,
a weight of 180 pounds is placed upon it; what will be the heiglit
of the water in the pipe ? Diameter of pipe one inch.

SOLUTIONS.

1 The direction of the power is onitted in the nroblei.
Lot AB=iength of plano=L, BCa=hoight=H, AC=base=B.
Front AB draw KM in the direction in which the power "a,

take KM to represont the power, draw MN vertically downwards;
and fron K draw KN perpendicular to piano meeting MN in N.
Then the trianglo MKN represents the three forces which are in
equilibriumn, :. P: W:R=K:MN:NK. But we cannot solve the
triangle KMIEN unles the angle MKB is given, and whon given we
require trigonom etry tunles it be 30°, 45', or °O'.

In case the poer .acts parallel to the plane the above proportion
becomaes, by similar triangles, P: :R=H:L:B; if paralliel te base
P: W:R=H:B:L. And in this problen W=150landH=B :. L
=:Hgi,so that weohavoP: 150=1: gf, or P:ló50=1 :1 :-. P= 754gor

150.
2. The directiot of the power is not given. The position of the

weight is left uncertain. If it is not at the end, and the bar projects
beyond the point where the weight is suspended, the problem isin-
determinate. Assuming the power to act vertically and the weight
to hang front the extremity to thé bar, let B=weight of bar, whose
centre of gravity will be 17 inches fron fulcrun.

'We have 4 x 64=17B+G X 38, wience B=13.,
Total pressure=G4+11i4G=71Z.
3. Book-work.
4. The word mass is used as at abbreviation for "quantity of

matter. "-Todhunter.
It is found that on ail bodies on the cartith a pressure is exerted

downwards in a vertical directioni, and this pressure which is called
the tceight of the body i invariable at the sane place for the saine
body at al times, whatever forn, size, or position the body nay bo
mnade to take.-Cherrian. We estinate th- mass by observing.the
weight, silice they are proportional to cach other.

Density expresses the relation botwen the mass and the.volumue.
Specific Gravity denotes the relation betweei the density of a given

aiubstancè and the density of a standard substance.
5. S. G. of fir wood not given. It is=-6.

Hence submerging pressure required= -4, or on given cylinder
=94248 x 252-456X -4 grains.

6. and 7. Book-work.
8. Weight of cyliidor=5b inches of water=7 inches of Lquid

1 inch of hquid=56÷7=j inch of water. S. G.=.


