
{athlemeatics.

For, denote DE by c, then
a2 + (2b)2 BC2= (a 2c)2

.. 4b =4ac 4c2
b2 ac + c2

(a + c) c
j -=BE .EC

7. To find a point within a triangle from
which, if straight lines be drawn to the an.
gles, they will divide the triangle into three
equal parts.

Let ABC be the triangle. Bra a straight
line parallel to BC, cutting the perpen.
dicular fron A on BC at a point one-third of
ifs length from BC. Then if B, C be joined
to any point in this line, a triangle vill lbe
forrmed whose area is one-third of t'e triangle
ABC. If then a lino be sirnilarly drawn with
regard to one of the other sides of the
triangle, the point where these lines inter-
sect vill be the.point required.

8. Given any triangle, to inake a similar
one of double the area.

Let AB be a side of the given trianglo;
through B draw 30 at right angles to AB,
imaking BC eq. AB; join CA ; on CA. con-
struct a triangle similar to the given triangle
this shall be the. triangle required. For
similar triangles are to one another as the
squares on their honologous sides, and the
square on AC eq. tvice the square on A.B.

10. If the perpendiculars Am, 3n, Cd be
drawn from the angular points of a triangle

BC upon the sides, shew that they will
iseet the angles of the triangle nond.

Because AvffB, AnB are right angles, a
circle nmay be described, passing through the

e four points A, n, vi, B, therefore the angle
f %nm is eq . tb Am. Again, a circle inay be
aI escribed, passing through the four points

, d, n, C, therefore the angle dnB is eq. to
dCB; but the angle dCB is eq. to BAm, for

circle rnay be described, passing through
I d, m, C, therefore the angle J3lnd eq. E3mn,

e nd similarly for the other angles.

) SECOND.CLASS NATURA.1 PKIL-
OSOPHY-WITH SOLUTIONS.

1. What conditions are necessary so that

three forces acting on a body naay wnaintain
equilibriuna ?

Shew how the follo-wing forces xnay be
arranged so as to produco equilibriani:
(i) 4lbs., 5 lbs. and 7 lbs. (ii) (1 7+/5)
lbs,, (v/7-- /5) lbs., and 2 y7 lbs. (iii) 1
lb,, 4 lbs. and ,/17 lbs.

SoLrion.-Draw a straight ine A:B;
through B draw' BC at xight angles to A.B;
froln centre A, with a radius equa.l to 6
tines AB, describe a circle cutting BoC in C;
produce AB to D, naking A-M 4 tinies A3;
through D draw DE parallel to AC, aid
through 0 draw CE parallel to A.D. Forces
represented by AC, AD ana 'EA£ wil produco
equilibrium.

(ii) If the first two forces a2t at a, point
and in the saine direction, and the third act
at that point in the opposite direction, equi.
librium will be produced.

(iii) Draw AB, AC at right angles, nakiig
AB 4 times AC; complete the rectangle
.ABDO. Forces representedl by AB, A.C aad
DA -will produce equilibri-ai.

2. Examine tbe truth of the following
statement: '' If thiree forces acting o a body
are parallel to the sides of a, triangle, they
-will keep it at rest." et

A rod. AC, (supposeCi without w-eigh-t)
hinged at 0, has a weight of 200 lbs. iung
at A, and is kept iii position by a ]orizontal
tie-rod A13. The angle BAC is 30e ; iid tbe
tension of the tie-rod and the thrust
along AC.

SoUrTro.-Iet AD be the line in -whic~h
the weight acts; draw CD perp. fo AD, ana
CB perp to A.B, then taking xioments abou.-t
G we have tension in AB'>< 013 =200>< CD,
and if we suppose the length of AC to lie I,
we shall bave B0=-, Do== V3, .'. tcnsion in
A.B = 200 /3. Again, the magnitude of the
thrust along AC is eqial to that of the
resultant of the other two forces acting at
rt. ang., and therefore = 400.

3. If two sides of an equilateral triangle
talien in order, 8 ft. long, xepreseit in.
direction and mnagnitude two forces actin3g at;
a point, find two equal forces acting a.t ni


