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k M athematics.

For, denote DE by ¢, then
az - (20)2 = BCz2 = (a + 2c)=
= dac + 42
ac + ¢c2
= (a -+ c) ¢
= BE .EC
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23 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 thres
equal parts.

Let ABC be the triangle. Dravwva straight
line parallel to BOC, cuiting the perpen-

-t dicular from A on BC at a point one-third of

its length from BC. Then if B, Cbe joined
to any point in this line, a triangle will e
formed wwhose area is one-third of the triangle
ABC. Ifthen a line besimilarly drawn with
1 regard to omne of the other sides of the
trinngle, the point where these lines inter-

sect will be thepoint required.

8. Given any triangle, to make a similar
ong of double the area.

Let AB be a side of the given triangle;
through B draw BC at right angles $0AB,
making BC eq. AB; join CA; on CA con-
structa trisngle similax to the given triangle ;
{thic shall be the triangle required. For

isimilar triangles are to one ancther as the
-isquares on their homologous sides, and the
-§squareon AC eq. twice the square on A.B.

% 10. If the perpendiculars Am, Bn, Cd be

drawn from the angular points of atriangle

“JABC upon the sides, shew that they will

}iblsect the angles of the triangle nnd.
;.1} Because AmB, AuB are right angles, a

&

“Yeircle may be described, passing through the

%our points A, n, m, B, therefore the angle
nmiseq. w BAm. Again,a circle maybe

a \3 escribed, passing through the four points

» d, 7, C, therciore the angle diB iseq.to

' %CB; but the angle dCB is eq- to BAnz, for

g} circle may be described, passing through
J& d, m, C, therefore the angle Bnd eq. Bam,
“¢and similarly for the other angles.

SECOND-CL:ASS NATURAL PHIL-
OS0PHY—~WITH SOLUTIONS.

.‘-"  1. Whet conditions are necessary so that

17

three forces acting on & body may masintain
equilibrium ?

Shew how the following forces amay be
arranged so as to produce equilibriwzm:
(i) 41bs., 5 lbs. and 7 lbs. (i) (y/ TH+y/9)
lbs., (\/T—y/5) Ibs., and 27 s, (iii) |
lb,, 41bs, and /17 1bs,

SowuTioN.~Drav o straight line A,
through B draw BC at xight angles to AB;
from centre A, with a ndis eualto
times A B, deseribe a cirels cuttingBCin C;
produce AB to D, making AD ¢ times AB;
through D draw DX panllel to AC, and
throughh Cdrawv CE pmrallel to AD. Forces
represented by AC, AD and A will proluace
equilibrium.

(ii) If the first two foxees a8t at o poimt
and in the same direction, andthe thind act
at that point in the opposite directior, equai-
librium will be produced. '

(i1i) Draw AB, AC atright angles, making
AB 4 times AC; compiele the rectagle
ABDOC. Yorces xepresented by A B, A Carad
DA will produce equilibrizim.

2. Examine the trutla of the follovwimg
statement: <‘If three forcesacting oh 2 bhody
are patallel to the sides of a tiangle, they
will eep it at rest.” bl

A rod AG, (swposed without weight)
hinged at C, has & weightof 200 ls. hg
at A, and is Jxept in position by a horizontal
tierod AB. The angleBACis 30° ;findthe
tension of the tie-rod and the thust
along AC.

Sorurrox.—Let AD be the line in ~vhich
the weight acts; duw CD perp. to AD, md
CBperp toAB,then taking moments abowt
C ve have tension In AB < (13 =2003< (D,
and if we suppose the length of ACto 12,
we shall have BC="1, DC=y/3, .. tensioninn
AB = 200¢/3. Again, the magiitud ofthe
thiust along AC is equal to that of the
resultant of the other two forces aclingat
rt. ang.. and therefore = 400,

3. Iitwo sides of an equilateral tiangle
taken in order, 8 ft. long, represent i
direetion and mmagnitude two foxces adingat
& point, find two equal foxees actimg at m




