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Threo forces keop a Yarticlo in equilibrium ; one acts towa.ds Lhe
East, another towards the North.-west, and the third towards the
South ; if the magnitude of the first forco be 3lbs., find the magni-
tudes of the other two.

3. Rosolve a forco of 7ibs. into two others, one making an angle
of 30° with it, and the other an angle of 0",

4. Find the wagnitude wnd position of the resultant of two
parallol furces acting in tho samo direction.

Pavallel forces of 41bs, ard Olbs. act in opposite directions at
pownts .4 and B distant 16 inches apart.  How far from the niddle
point of 1 dues their resultant eut 4B produced ?

. Stato (without prpof) the position of the centre of gravity of
a triangle, and show that it coincides with that of threo equal
pavticles placed at the angular points of the trianglo.

Having given the position of tho centre of a body, and also that
of a given point of it, show how to deduce the pusition of the
centro of gravity of the remaining part.

6. If two forces acting on a lever keop it i cquihbrium, prove
that they are inversely proportional to the perpendiculars lot fall
upon them by the fulernm.

Tho longer arm of a lover is 9 inches in length : 1f the lever be
in equilibrium when woeights of 3lhs. and 4tbs. are suspended from
its arms, tind the length of the other arm. .

7. In the system of pullies in which each pulley hangs on a
sr parate string attached to the beam, find the relation between the
power and the weight when the system is in eyuilibrium, neglecting
the weights of the pullies.

If there arc three moveable pullies, the luwest of which weighs
b5ibs., tho middle one 4ibs., and the highest 8ibs., and the weight
is 7ibs., find tho power.

8. Describe the Danish steelyard, and explain what is meant by
graduating 1t.

A B1s a Roman steelyard 12 feet long ; 1ts centre of gravity is 11
tnches frow 4, aud the fulerunn 8 inches from . If the weight
of steelyard bo 41bs. and that of the moveable weight 3ibs., find
how many inches from B the graduation marked 151bs. will be.

9. A purticle of given weight IV is in cquilibrium upon an in-
clined plane whose inclination to the hurizon is ¢, under the action
o{ a horizontal forco : find this force and also the pressure on the
plane.

A paticle weighing 8/51bs. is in equilibrium upon an clined
plane under the action of a force of 12lbs. acting parallel to the
plane: find the inclination of the piane and the pressure upon it.

RESULTH.

1. Yes. 2. 33tbs.; 8ibs. 8. 3455 1.

inches. 7. 4lbs. 8. 100. 9. 60°; 4 /3ibs.

TRIGONOMETRY.
1. Give the trigonometrical definition of an angle.

4. 19} inches. 6. 6}

What angle does the minute hand of a clock duseribe between 12

o'clock and 20 minutes to four?

2. Detino the sine of an angle, and trace the changein tho value
of tho sine as the angle mcreases from 90° to 270°;

3. Express the cosine and the tangent of an angle in terms of
the sine. The anglo . is greater than 90° but less thuan 180°% and
sin 4=%; tind cos . ;

4. Find sin 60° and tan 135°.

6. Prove geometrically ain(.4 — B) = sin .4 cos B —cus 4 sin B,
4 and B being Luth pusitive angles less thau 90°.  Show that

. tand+4tan B
@) mxl(xf+B) é - m‘:f B’
- tan
1 —_—— .
(ii) sin 24 T tant 4
6. Show that, if 4+ B+ C=189°,
sin 24 +-8in 2B +sin 2C=4 sin A sin B sin C.

7. Find an expression for all the values of 6 for which cos 04
co8 20 =0.

8. Show that in a triangle the sides are proportional to the sincs
of the opposite angles. If in o trianglo « cos A=b cos B, the tri-
angle will be either isosceles or right-angled.

9. If two sides of & trianglo be given, and tho angle ovppusite to
the shorter side ; shaw how to find the other side and the uther
angles. Examplo. The sides are 1 fuut and 3 respectively, and
the anglo oppusite to the shorter side is 30°.

RESULTS.

1. -1320°. 8. -3y3. 7. @m41)3. 9. 1it., 120° and 30° or

2ft., 60° and 90°,

Special Articles.

THE GOSPEL OF RELAXATION.

Many readors of the ScnooL JourNAL have some acquaintance
with the works of the woll-known English philesopher, Mr., Her
bert Spencer. Those wlio are fortunate onough to have studied
his educational theories will be pleased to have in a somewhat per-
wancat furm the following remarks, which are part of a speech: de-
livered at a farowel] entertainment given to him on the ove of his
départuro from New York. After some general remarks Mr.
Spencer continued :—

And now that I have thanked you, sincerely though too Lriefly, I am
going to find fault with you. Already, in some remarks drawn from me
respecting American affairs and American character, I have passed cri-
ticisms, which have heen accepted far more goad-natucedly than I could
reasonably have expected ; and it seeins strangothat I should now again
propose to trangress. However, the fault I have to comment upon is
one which most will searcely regard as a fault. It seems to me that in
one respect Americans have diverged too widely from savages. I do
not mean tossay that they are in general unduly civilized. Throughout
large parts of tho pupulation, even ia lonyg scttled rogions, thero is no
excess of thoso virtues nee d for the maintenance of social barmony.
Espevially out ia the Wes?, men's dealings do not yet betray too much
of the ““sweetness and U'ght” which we are told distinguish the cal-
tared man from the barbarian. Nevertheless, there is a sense in which
wmy aasertion is true. Youn know that the primitive man lacks power
of application. Spurred by hunger. Ly danger, by reverge, he can ex-
ert himself energetically for a time; but his energy is spasmodic.
Monotonous daily toil is impossible to him. It is oﬁ)erwiso with the
more developed man. The stern discipline of social life has gradually in-
creased the aptitude for persistent industry, until among us, and still
more among you, work has become with mony a passion. This con-
trast of nature has another aspect. The savage thinks only of present
satisfactions, and leaves future satisfactions uncared for. Contrariwise.
the American, eagerly pursuing a futurc good, alimost iguores what
guod the passing day offers him ; and, when the future I,iood is gained,
he neglects that while striving for vome still remoter good.

What 1 have seen and heard during my stay among you has forced on
me the belief that this slow change from habitusl inertness to persis-
tent activity has reached an extieme from which there must begin a
counter change—a reaction. Everywhere I have been struck with the
nnzaber of faces which told in strong lines of the burdens that had to be
borne. I have beenstruck, too with the large proportion of grey-haired
men, and inquiries have brought out the fact that with you the hair com-
monly begins to turn somne ten years earlierthan with us.  Moreover, in
every circle I have met men who had themselves suffered from nervous
collapse due to stress of business, or named friends who had either killed
themselies by oveirwork, or had been permanently incapacitated, or had
wasted long periods in ¢ndeavours to recover heaith. 1 do but echo the
opinion of all observant persons I have spoken to, that immense injury
is being done by this high-pressure life—the physique is being under-
mined. Thesubtle thinkerand poct whom you have lately had to mourn,
Emerson, says, in his essay on t entleman, that the first requisite is
that he shall be a good animal. '.lgixe requisite is a general one—it ex-
teuds to the man, to the father, to the citizen. We hear a great deal
about *‘the vile body;” and many are encouraged by the phrase to
transgress the laws of health. But nature quietly suppresses thosewho
treat thus disrespectiully one of her highest products, and leaves the
world to be peupled by the deszendants of those who are not fuolish,

Beyond these immediate mischiefs there are remoter mischiefs, . Ex-
clusive devotion to work has the resultthat amusements cease to please;
‘and, when relaxation becomes imperative, 1.fe becomer dreary from lack
of its solo intcrest—the -interest in business. The remark current in
England, thut when tho American travels, his aim is to do the greatest
amount of sight-seéing in tho shortest time, I find current hero also.
It is recognized that the satisfaction of getting on devours nearly. all
other satisfactions. When recently at Niagara, which yove us awhole
week’s pleasure, I learned from the landiord of the gotel that. most
Anwricans come one day and go away thenoxt. Old Froissort, who
aaid of the English of hisday that ¢ thoy take their pleasures shdly after
their fashion,'” would doubtless, if he lived now, say of the Americans
that they take their pleasures hurriedly after their fashion. Inlarge
measures with ns, autr still. more with you, there 18 not that abandon-
ment to the moment-which is requsite for full enjoyment ;. and this
abandonment is prevented by the ever-present sense of maltitudinous
.espongibilities. So that, bey.nd the serious physical ‘mischief caused
by overwork, there is the further mischief that it destroys what there
would otherwise be in the lefsure part of lifo.

Nor do the evils end here. There is the injary to posterity. Dam-
aged constitutions reappear in children, and cntail on them far more of



