Arts Department.

To shew that (x* +3) (x* +7) is divisible
by 32, let x be any odd number greater than
wnity ; then (x*+3) = (r+1) (x~1)+4.
Now x is odd ; thercfore (x+1) and (-~ 1)
are cach divisible by 2; thercfore the quantity
(x+1) {r=1)+4 ot 2%+ 3 is divisible by 4.
So{x*+7)=(x+1) (x-1)+8. Again, cach
of the factors (x+1) and (r~1) is divisible
by 2, and onc of these quoticnts is again
divisible by 2 ; thercfore the quantity (x+ 1)
(x = 1) +8, or &2 +7 can be divided by 8 and
the whole expression (x* +3) (% +7) is di-
visible by 8 x 4, or 32.

128. The sum of the squares of three con-
secutive numbers, when increased by unity,
is divisible by 12 but never by 24.

Let x be any even number, then & -1,
x41 and x+3 are three consccutive odd
numbers.  Square each, add together and
increase the sum by unity ; the result is 3x°
+6x4 12, which is 3 (a?+2xr+4). Now x
is even ; therefore x* is divisible by 4, as is
also 2.x ; therefore 4 is a factor of a2+ 254 4,
and 3 (x?+ 2x+4) isdivisible by 3x 4, or 12.

129. If x=(p+7)?, find value of
(&% +9% e~ 2p9x - (g* +p*)

Substitute value of . in the given expres-
sion @

(P2+9*) (p+9)* —227(2+9)° - (g* +2*)
=22 +g) +209(p+0) - 209 (p*+0°) -

429 = (g +1*)
_-:21)1?2 "'41”7’= - 2p9,lﬂ
130. Shew that
(x=ppt(y-2)2+{z-7)°
=3(x =) +3(y - s} +-3( - 2)°
=6(x~73) (y-2) (z~ ).
=N+ -2+ - x)=0

{F-N+ -2+ -0} =0

(=9 +H(y~2) + -2} = -3 (x~3y)*
{U-a+E-a}-3(r-2° {-»n+
-9} -3-2 {E-»)+ -2} -
6{x~p(r-2)(c~2).

-+ (-2 +(s-2)° =3(x-y)
=-N+3(y-=12 (y-2)+3E-2)* (z -
%)~ 6(x~3) (y-z) (z-x); thatis, (x-y)*
F(y =z +(2~2)° = 3(x~p)% + 3(y-2)*
+3(2-%)* -6(x-3}(y-2)(z-a)
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131. Shew that
abe>(ad-6 - c)ate = b) (bt~ a).

If one relation exists between the values
of a, 4 and ¢, this proposition is not true;
point out that relation,

Lat>>a® -(6~¢)% . a¥>(a=b4c)(atb-c)

2, B8 - (a~e) 0> (b ~at )b +a—c)

32> (a= 6% . A e - a4 b)(cHa=b)

Multiplying, we get
4. A% > (a~ b4V (b~ ate) (atb-cha .o,
5. abc>{a -d4e) (b~a+e) (a+d-¢).

132. Two spheres, whose radii are 2 and y,
touch each other internally. Find the dis-
tance of the cetntre of gravity of the solid
contained between the two surfaces, from
the point of contact.

Let #, = volume of larger sphere whose
radius is x, and m,; = volume of smaller
sphere whose radius is y. The centre of
gravity of a sphere is at its ceatre.  Let
=the distance of the centre of gravity of the
solid contained between the surfaces from
the point of contact. Then

vlm, —m)=m x—-my
_mx—miy
- ’”l ~ Mg,
but 72,==4 7 x® and mar=4§ = 3,
Substituting for =, and mp we get
p = ATX YT =) (e +y0).
;ﬂ'x"-'iﬂ')" x'-}" x3+xy+y"'
W. J. Eruis, B.A,,
Math. Master, Coll. [nustitute, Cobourg.

137. The sides of a triangle 45C are
divided in order in ratio m : », and the
porats of section joined and a new triangle
formed; the sides of this being divided as
before, and so on to the »th triangle,

Shew that the areas of the given triangle
and the 7t inscribed triangle are in ratio

{ (m+n)?

”
i } , and also that any rational
mr—mntn

algebraic function of the areas of the odd
triangles of the series will bs to the same
function of the areas of the even triangles in
(m+n)?

ratio ——— 1,
ms ~mnn*



