
A ris icpartmncitt.

To shcw that (x' + 3) (x' + 7) is divisible
by 32, let x be any odd number grcatcr than
unity ; then (xI+3) = (x+ 1) (x - 1)+4.
Now x is odd ; therefore (x+ t) and (x - z)
arc each divisible by 2; therefore the quantity
(x+ 1) (x - 1)+4 or xI+3 is divisible by 4.
So (x'+7)=(x+ 1) (x - 1)+8. Again, cach
of the factors (x+ i) and (. - i) is divisible
by 2, and one of these quotients is again
divisible by 2 ; therefore the quantity (x+ i)
(x - r)+8, or xe +7 can be divided by S and
the whole exprcssion (xs +3) (' + 7) is di-
visible by 8 x 4, or 32.

i2S. The sum of tie squares of thrcc con-
secutive numbers, when increascd by unity,
is divisiblc by 12 but never by 24.

Let x be any even numbcr, then x - i,
x+ r and x+3 arc threc consecutive odd
numbers. Square each, add togethcr and
;ncrcase the sum by unity ; the result is 3x'
+6x+ 12, which is 3 (XI+2x+4). Now x
is even ; thercfore xI is divisible by 4, as is
also 2x; thcrcfore4 is a factor of x2+2x+4,
and 3 (x2+ 2x+4) is divisible by 3 x 4, or 12.

129. Ifx=(p+g)2 , fini valucof
(p2 

+q2 )x - 2pqx -(q' +p4 )

Substitute value of x in the given expres-
sion :

(p '+qa) (p+9)* - 2pq (P+9)* - (q' +P')
= (pl+q2') +2pq(p2+q2* )-2pq (pt+q')-

4 Pr' -(9"+p')
= 2piq2 - 4Peq'2= - 2p-qe

130. Shev that

(x - y)'+(y -z)"+(z -x)

=3(x -Y)"+3(;' -:)" +3(z x

-6{x -y) (Y-:-) (---x).
(x-y)+(v-z)+(:-x)=o

{(x-y)+(y -3(y-x)1 = +
(x-y)' +(y-z)" +(z-x)'= -3(x-y)2

J((y--)+ ( - x)l - 3 (Y-:)* i((x-) +
( -- x) - 3 (:-x) (x4- y) + (y -:))-
6 (x - y)(y, - _) (: - x).

(x - Y)' + (Y -:z) +(z -x)3 = 3 (x -Y)2
(x-y)+3(y-z)' (y-z)+3(z-x)' (z-
x) - 6(x-y) (y -z) (z-x); that is, (x-y),

+(y -z) + (Z- x)? = 3 (x -y)' + 3 (y - )
+ 3 (z - x) - 6 (x -y) (y -z) (z - x).

131. Shcw that

abc>(a+6 - c)(a+c -6)(b+c - a).

If one relation exists bctwccn the values
of a, b and c, this proposition is not truc;
point out that relation.

. a'>ae -(6-c)2; .*. a2>(a-b+c)(a+b-c)
2. b b . (a-c)

2
; ... b2>(b-a+e)(b+a-c)

3. c2 > 2
- (a-6)2; ... '(c -a+b)(c+a-b)

Multiplying, we gct
4. a2 62c2(a -+c><(b-a+c) 2(a+b-c)2
5. abr>{a -b+c) (b -a+c) (a+b -c).

132. rVo sphcrcs, whose radii arc X and',
touch each other internally. Find the dis.
tance of the centre of gravity of the solid
contained between the two surfaces, [rom
the point of contact.

Let t, =- volume of larger sphere whose
radius is x, and fn, = volume of smaller
spherc whose radius is y. The centre of
gravity of a spherc is at its centre. Let V
=the distance of the centre of gravity of the
solid contained betwecn the surfaces from
the point of contact. Then

y( l - l2 )nx - in2 y

i , - Pn
2
,

but n,=1 w x' and in)=i 4 y .
Substituting for n,: and m2 we get

4 wx41 7ry 4  X4 -y' xy(ty)

4 -7rXa 7ry' xI-y~ X
2
+xy+y 2
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137. The sides of a triangle ABC are
divided in order in ratio in : ni, and the
points of section joined and a new triangle
formed; the sides of this being divided as
before, and so on to the rtl' triangle.

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

(mn+n)' *{ +11)2 , and also that any rational
M2 - Mn+n*à

algebraic function of the areas of the odd
triangles of the series will be to the same
function of the areas of the even triangles in

ratio (n +n? '
me' - >»n+n'à
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