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LzmiMA II. "«If a straight uine cut the sies of a
triangle, or the sides produced, the product of three
segments in order is equal to the produet of the
ether three segments. Let ABC be a triangle, -and
let a straight lino be drawn cutting the side BCat D,
the side CA at E,and the side AB produced through
A at F. Then BD and DC are called 8egments of
the side BC, and CE.and EA are called stgmnts
of the sie CA, and also AF and FB are callcd
segments of the side AB. The product BD. CE.
AF, is equal to the product DC. EA. FB." Tod-
hunter's Euclid. Appendix, ]?rop. 55. <MýcDowell*s
Exercises in Euclid, Problem 167, Mulcahy's Mo-
dern Geometry, Sec. 9, Lem. 2, or in fact any
work on the Transversal)

LrEMNMA III. ABC is a double inclined plane, the
base AC being horizontal. If two weighits resting
on these planes and so connected by an inextensible
string passing over B, balance without friction, then
shail the weights be as the lengths of the planets on
vvhich.they rest.

Let tht weight resting on AB be IF, and thlt on
CB be w. Resolve the weights along and perpen-
dicular to the planes. The resolved parts along the
planes, representing the tension of the string, niust
te equai, say ta P. Draw BD perpendicular ta
AC.

WV: T
w: T

AB: BD
CB :BD
AB: CB.

PR.OBLE.-Let A and B be any simultaneous
positions of tht weighits, p the pulley over which
the string passes, and P the point of intersection ai
the inciined planes and the plane througii A, B,
and p.

i '> Since there is no friction the plane APB wil
be vertical.

2 c p will bc at P and may therefore be represent.
cd by it. Draw AX ta represent tht weighit at -A
and frorn X drop XV perpendicular to AP. Let
pAÀ produced ratet XY in Z,' tht tension on the
string Ap wvill bo rcpresented by ZA. Now AV is
constant as A moves up or downIthe plane ; hence,
by Lema. I, if p bc outside the liue of AF, ZA wvill

lines but not in ttLC other, onie tensiin 'will resnaia
constant and the other will vary; but if p hos in
both the Unes, i.e. at P, the tensions wviil rem'%in
constatiZ and if equal at one position will be equal
at ail. But thc problem requires the weights to
balance in at icast tira positions ; lence, p must be
at P and the weight wiil be.lance in ail pet's

3 0 When the wvcights are in the t- -as horizontal
lines, let their positions be C for IV the weight at
A, and D for w thqtt at B. CD (îvhich draw) is
conscquently a fixed- horizontal line. join AB in;.
tersecting CD in G.

Sin'ce AP +PB= CP +PI)
AC=.BD

Also PD.W1=PC.w. (Lemma III.)
and PC.AG.BDFD.BG,.AC, (Lem. 1.1.);

AG.JY3~
G is tht centre of gravity of IV at A and

w at B. But G lies in the fixed horizontal uine CD,
nierely moving along it as W and w move. Hiencc
the proposition.
Mr. Barnes,tho proposer of this problens points out

that particular cases of it have.frequently been set
at Cambridge. The usual restrictions are that one
or that both the planes are perpendicular. (Tht
latter gives the fixed pulley.) Tht editortfinds tht
problein, in Cteswell's Maxima and Minima, Ap.
11, The proposition is au imnediate deduction
from the la«v ofconservation Df energy..

(92). Most of oir correspondents have flot no-
ticed that this is tht general problemn proniised in
the note ta the solution o1 (87.)

Let G be tht centre of gravity of the bearn
which need not be uniforin or hornogeneous. (Draw
tht figure with tht beaux projecting over the prop.)
Let AD equal a, DC equal b, AG equal c, AC
m (. . m2 = a2 + b2 ) IV equals weight of beami,
R equals tht reaction of the prop, and T equals the
tensionl of tht string.

Resoive Il' parallel and perpendicular ta the
beain putting w for tht latter component ; also re-
solve R which is perpendicular to the beaux into
vertical anîd horizontal components. Tht latter
will equai P in magnitude.

Thus we get
increase as it inoves up tht plane andI decrease as it W W::P
moves dawn, but if p be in tht Uine of AF, ZA R:T::m
v Ill reniain con~stant being in fact VA. Similar. aemmnt rudA

ly it inay bc shown that as tht ivcight at B. moves czo =mil
down thc plane tht tension of tht string will de-.b
crease if p be autside tht uine of BP, but wili = - V
renMai constant if p lie in that line Since tht M

string is inextensible, as A moves up tht plane, B (93). Their rates vàll he as as prodttets of their
imoves dbwn; ier.ce, if p lie outside the lines AFP, relative angular velocities inta the lengths of the
BPas tht ttnçion froni A increaqes, that frara B lîands (the radii ai tht circles ciescribed by tht ex.
will decrease and vice rersa ;if p lie ini one of the treinctiesJ ht'. ris
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