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2. Gusorve the synmetry.  If « s o factor the whole expression
must vanish whon that factor vanishes. Put a=0 and wn get

(b4-¢)bc - be(b+4¢)=0. Henco aisa factor ; by symmetry b and
¢ are factors .. abe 18 a factor.

5 Express. = Kabe where K is a numerteal factor, since each
term is of only threo dimensions. To find K, put a=b=c¢=1, and
K=1.

See Tracuers’ Haxonook p. 85.

3.3 For 2y write m and A=a%—mz?pmix—m?, B=2 4 ma?-mir
+md, .

Then A+ B=2x(x*+m?), .f~B=2n(r*4m?) - H4tmd e 23
+4*=H.C.F.

R=(a +b)u+U- c)(e+b4-c)

S=(a +b—c)a—b+c)(a +b4-2){b 4 c—a)

& LC M =(ab-b)at-b—c)at-b+c)a—b+c){bdc -u)

4. (1) Numr. of sums=(x )i+ b)(a—0b)+(«+b)(e4-c b — )4
(x4 )z a)e—a).
To factor this, put (¢ - £)=0 i.e. u=b, (as in &) and we have

0+ (£ + a){@+c)(a~ )+ (@ +cMr+a)c—a) which=0 .. a—b isn
factor

& Expn.=K@a=0)(b—c)(c—a). Put £=0, a=l, =2, ¢=3
and we find K=-1 which is the value of the sum, since

(= 0){b - ¢)(c~ a) cancels out of Numerator and Denomenator.
See Tracurnrs' HANDBOOK p. 53.

(2) Put =0 and we have 2s=b+¢, also

s(s)(3=b)+3(s - b)(3 - 4-3(s = c)(x) ~3(s —b)(s ~ ) )

or s} (s - 1) +(2—c}}, i.c. &{23—(b+-c)}, which=0.

Hence « is a factur aud expressson=~Rabe. To tind A, put a=b
=¢=2 . s=3, and K isfound to equal 1 .. expression=ubc,

- 1 . )
9. (1) Transpose thus oy faleuairiaguns Add the sides sep’ly
1 —2 1 —2
and ——— =0 and ey b 0 o=3.

x(x—l)=ﬂ:'c:-—2—) . r—~1
{2) For a-+b write m and we get
x T _ n
m—c = mtc  (m+c) (m—c)
(3) Clear of fractions; z(c—«w+a—b4b - ¢)=1

2{(0)=1, e=}=c0. .
6. « shaves cost &, one share cost 8- Ad. of py=(1+ .L)(i
a 100 7«

L 2me=m and w=4,

*. ¢ shares sold for mbf-—w (p4-100).
‘Total pmc?etls need tobe §b (1= L (3p+-100)
. remaining (e—c) shares Il;“uSt sell for
b c

.

[ . ¢
imi3p+100— “(p+100)}
7. Taking square root of first four terms we have

or price of one share =

—‘/—”+-5-/"z+-\/‘£+\/§ the square of which agrees with the given
Vo V=

expression except that it would require the coeflicients of 6th 7th,
8th and 9th terms to be 2 instead of one. Hence thero isa remainder

x y - »
- mm— == = fz~—y. See TEacHERS' HANDROOK p. 11

7 . e Vz—vy ) I
(L+x)=1 + ‘:-;:c -{—%x’-{-&c. by Binomial Theorem.

. aB\¥% 3 1.-2 s\
Thus (@4==all + )=ttt} (3)+75m(S) +&e)
S ad
=t e et

8. (1) Let a’+(},=m
a m’-—2=a‘+-‘:—‘ which ==u"+;:;+2=m+2
. mi—m ~4==0, m=§(1i‘/1_7_)=a’+;];
Multiply 1st by @ and2nd expanded, three terms cancel and we get
y3(cy ~ ab) 423l 2 = ac)+-yz(b ¢y —ua, }2=Ay* 4+ Byz + C2
o Ad=c,—-ab, b:ﬁbf"(lﬂ, C=b,¢, - aa, if the expression is an
identity.
9. (1) 2x4-y=8ry=} from 2nd; Gx43y=4, y=14,0r
. Grye=8t - 12021, 128—8r41=0 or (6z— 1)(2r—1)=0,

x=}ori &
2) Put y=I=z and divide Ist by 2nd - 1+ K*=K*+K

or B3~ Kif-K—1=0 i.e. (K—-1)(J(34 K+41)=0

 K=1 or}(~-14 =),

Substitute theso values gnd wo got three values cach for » and y. |
3) Add, and wu(r 1)+ @) (v by)=0 o st y=0x=—y

Substitute this valuo of y in 1st and
Bt =0 - x=0=y, al8o - 24241 =0, 4¥=2, x= 448
y=Flva,

10. Wo have x4 y4s=ayz, 2x+2=y, xy - w==

From 3rd and 2nd xy=ri:=ly . y=0, r=}, 1=~}

NATURAL PHILOSOPHY.
Tig—Two Hours axp A Harw,

L. What power ?“‘ pounds) is required to maintnin n barrel
weighing 150 pounds on an inclined plane  Plane inclined at an
angle of 45° to tho horizon.

2. A power=6 pounds, applied at the end of & bar of metal of
uniform thickuess and density, balances a weight=64 pounds,
applied 4 inches from the fulerum. The bar acts as a lover of the
1st class, and is 3 feot 6 inches long. Dotermine tho pressure ex-
sried by tho system upon the fulcrum,

3. State tho conditions of equilibrium of floating bodies.

4. Distinguish between :—

éi.) Mass and Weight ;

i1.) Density and Specific Gravity.

5. What pressure must be exerted upon a cylinder of fir wood,
the volumoof which=:94,248 cubic inches, that it may be totally sub-
merged in water? (Weight of cubic inch of water=252.456 grains.)

6. Explain the sheory of the Siphon.

7. How may the centre of gravity of & body be determined ex-
perimentally 7

8. A cylinder of wood 10 inches high sinks to a depth of 53 inches
in water, to the dopth of 7 inches in another liquid. What is the
specific gravity of the latter liquid?

9. The diameter of the plate of a hydrostatic bellows is 16 inches,
o weight of 180 pounds is %laced upon it ; what will be tho height
of the water in the pipe? Diameter of pipe one inch.

SOLUTIONS.

1 The direction of the power is omitted in the problem.

Lot AB=length of plane=1, BC=height=H, 4 C=base=25,

From AB draw KM in the direction in which the power nots,
take KM to represent the power, draw M vertically downwards;
and from K draw KN perpendicular to plane meeting MN in N.
Then the triangle ME.N represents the three forces which are in
cquilibrium, . PiW:R=KM:MN:NK. Butwecannot solve tho
triangle KALA unless the angle MKB is given, and when given we
require trigonometry unless it be 30°, 45°, or 50° _ -

n caso the power .acts parallel to the plane the above proportion
becomes, by similar triaugles, P: 1. R=H:L:B; if parallel to base
P.:W:R=H:B:L And in this problem W=150and H=3B . L
=€I4§,so that wohave P;:150=1:,/, or P:150=1:1 - P= 754/% ov
150.

2. The direction of the power is not given.  Tho position of the
weight is left uncertain. Ifit is not at the end, and the bar projocts
bayond the point where the weight is suspended, the problem is'in-
determinate. Assuming the power to act vertically and the weight
to hang from the extremity to the bar, let B=weight of bar, whose
centre of gravity will be 17 inches from fulcrum,

Wo have 4 x 64=178+-6 x 38, whence B=1}31.

Total pressure=(4 + 13§-+6=71}Z.

3. Book-work.

4. The word mass is used as an abbreviation for ¢¢
matter. *—Todliunter.

It is found that on all bodies on the earth a pressure is oxerted
downwards in a vertical direction, and this pressuze which is called
the 1weight of the hody is invariable at the same place for the same
body at all times, whatever form, size, or position the body may be
made to take.—Cherriman.  'Wo estimate tho mass by obse;'ving-tho
weight, since they are proportional to each other.

Density expresses tho relation Dotween the mass and the.volume.

Specific Gravity denotes therelation between the density of a given
substancé and the density of a standard substance,

5. 8. G. of fir wood not given, It is="G.

Hence submorging pressure required=
=04-248 x 252456 4 grains.

6. and 7. Book-work.

8. Weight of cylinder=>54 inches of water="7 inches of Lqud

- 1inch of hiquid=56}-+7={} inch of water. S: G.={3.

quantity of

*4, ot on given cylinder



