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Threo forces keep a particlo lis equilibriun ; one acts towa.zl '.,ie
East, another toward s the North-wcst, and the third towards the
South ; if the magnitudo of the tirst forco bu 31bs., find the isagni-
tudes of the other two.

3. Resolve a force of 71bs. into two others, one making an angle
of 30° with it, and the other an angle of 6 0 .

4. Finid the magnitude ansd position of the resultant of two
paraliel forces acting in the sae direction.

Parallel forces of 4lbs. ard 9lhs. act in opposito directions at
points A and B distant 15 nches apart. How far frois the inddle
point of .IB dues their resualtant eut AB produced 1

5. Stato (withouit prstof) the position uf the centre of grav.ity of
a triatgle, and show that it coincides with that of threu equal
particles placed at the angular points af the triangle.

Having givon the position of the contro of a body, and aise that
of a given point of it, show how to deduce the position of the
contre of gravity of the remaining part.

6. If two forces acting (in a lever koop it sm equilibrium, prove
that they are inversely proportional to the perpendiculars lot fali
uapons theni by the fuleran.

The longer armi of a lever is 9 inches in length : if the lever bu
in equilibriumns when weights of 31has. and 4bs. aire suspended fron
its armis, find the length of the other arn. -

7. li the systen of pullies in whiclh e:teh pulley hangs on a
srparato string attachlsed to the beai, finid the relation between the
p or and the weight wher, the systen is in equilibrium, neglectisig
the weights of the pullies.

If there are thrce moveable pullies, the lowest of wlach weigis
51s., the middlo one 41ba., and the hiighest 31bs., and the weiglt
is 71bs., find the power.

8. Describe the Danish steelyard, and explain what is ineant by
gradcatig it.

AB is a R.>main steclyard 12 feot long ; its centro of gravity is Il
inches frot A, and the fulcrumsi 8 inches fron A. If the weight
of steelyard bo 4ibs. and that of the moveablo weight 31hs., find
how many inches froi B the graduation narked 151bs. will be.

9. A particle of givos iveiglt IV is in equilibriun upon an in-
clined plane luse inclination to the horizon is a, unader the action
of a horizonital force : find this force and also the pressure on the
plane.

A particle weighing 8vibs. is in equilibrium upon an mnclined
plane under tihe action of a force of 121bs. acting parallel to the
plane: find the inclination of the piano and the pressure upons it.

REsULTs.
1. Yes. 2. 3,/2-bs.; Stbs. 3. 1,/; . 4. 19. inches. 6. 61

inches. 7. 4ibs. 8. 100. 9. 60°; 4_; bs.

TRIGONOMETRY.
1. Give thu trigonoimetrical dofinition (if an angle.
What angle dues the minute hand of a clock describe between 12-

o'clock and 20 minutes to four ?
2. Dolino the sine of an angle, and trace the chango in the value

of the sine as the angle increases froin 00° to 270°:
3. Express the cosine and the tangent of an angle in terms of

the sin. The anglo A is greater than 90° but less th.n 180°, and
sin A =j ; tind cos A.

4. Find sin 60° and tan 135°.
5. Prove geeaotirically Ain(A - B) = sin A cos B cos A sin P,

. and B being both positis o angles lesa tiain 90°. Shuv that

tan+B) -tan A + tan B
1- tansA tanB

(ii) sin 2A = tais A
1+ tan-

G. Show that, if A +B+ C=18,
sin 2A+sin 2B+sin 2c=4 sin A sin B sin C.

7. Find an expression for ail the values of O for which cs 0 +
cos 20=0.

8. Show that in a triangle the aides are proportional te the sines
of the opposite angles. If in a trianglo a cos A=b cos B, the tri-
angle will be either isosceles os right-anigied.

9. If two aides of a triangle bu given, aniid the angle opposite to
the shorter aide ; show how to find the other side and the other
angles. Example . The bides are 1 foot and v respectiv cly, and
the angle opposite to the shorter side ls 30°.

RESULTs.

1. -1320. 8. -j/h. 7. (2m+ 1). 9. If t., 120° and 30° or
2ft., 60° and 0'.

TEE GOSPEL OF RELAXATION.

Many readers of the ScHoOL JOURNAL have soe acquaintance
witýs the works of the well-knowns English philosopher, Mr. Her.
bort Spencer. Thoso wlio are fortunato enough te have etudied
his educational theories will bu pleased te have in a somewlhat per-
mn.anient furmn the following remarks, vhich are part of a speech do.
livered at a farewell ontertainmsent given to him on the ove of his
doparturo fron Now York. After somo general remarks Mr.
Spencer continuaed:-

And snow that I have thanked you, sincerely though too briefly, I am
going te find fault with you. Already, in some remarks drawn from me
respecting American afTairs and Ainericani character, I liave passed cri-
ticisnsm, which have becen accepted far more good-iatureily than I could
reasonably lav-C expected ; and it seeiiisstrange tliat I should now again
propose to trangress. However, the fault I have te coiment upon is
oie swhicls most vill scarcely regard as a fault. It secems te Me that in
one respect Americans have diverged too videly from savages. I do
not neaan to•ay that they are in g, serail unduly civilized. Throughout
large parts cf the popsulation, even iong settled regions, there is no
cxcess of thoso vis tues snee ed for the maitenance of social harmiony.
Especially out i.à the Wes4, men's deahngs do net yet betray too much
of the "sweetness and l',git" vihici we are told distinguish the cul.
tusrel mas frons tne barbarian. Nevertheiess, there is a sense in which
amy assertion is truc. Yet know tuat the primitive mai lacks power
of lication. Spurrcd by sunger. by danger, by revenge, he cau ex-
ert hisimself energetically for a tine ; but his energy is spasmodic.
Monotonous daily toil is impossible te him. It is otherwise vnth the
more developed man. The stern discipline of social life has gradually in-
creased the aptitude for persistent industry, until asong us, and stili
more among you, work ias becone with many a passion. This coni-
trust of nature las another aspect. The savage thinks only of present
satisfactions, and leaves future satisfactions unscared for. Conttrariwise.
the Anerican, cagerly pursuing a future gooi, ainost ignores what
guod the passing day cffers hins ; and, w hen the future good sa gained.
lie sieglects that while striving for some still remioter goou.

What I have seen and heard during my stay among you has forced on
me the belief that this slow change from habitual muertnsess te perais-
tent activity lias reached ain extemue froms which there must begin a
counter change-a reaction. Everywhsere I have been struck with the
n seber effaces which toll in strong lines of the burdens that had te be
borne. I have been struck, too with the large proportion of grey-haired
men, and inquiries have brouglt out the fact thaut vith you the hair con-
monly begins ta turn some ten years carlierthan with us. Mdoreovur, in
every circle I have met men who hîad themselves suffered from nervous
enllapse diue te stress of business, or nained friends who lad either killed
tmisel es by ove work, or ia beeu pernientily incapacitated, or iad
wasted long periods in endeavours te recover health. I do but echo the
opinion ci all observant persons I have spoken to, that immense injury
is being done by this high-pressure life-the pysique is being under-
mined. The subtle tihinkorand poet whon youhsave lately had te mourn,
Emerson, says, in Iis essay on the gentleman, that the first requisite is
that lie shall bu a good animal. The requisite is a general one -it ex-
tends to the mais, tu the father, te the citizen. We hsear a great deal
about "the vile body;" and many are encouraged by the phrase to
transgress the laws of heialth. But nature quietly suppresses thosewho
treait isas disresptctfully one of her highest products, and leaves the
wvorld te bc peopled by the desaendants uf those iv ho are not foosh.

Beyond these imnediate mischiefs there are rminter inischiefs4 . Ex-
clisive devotion te -work bas the result-tiat amusements cease to please;
'and, wlen rplaxation becomes imperative, lIfe becomer dreary from lack
of its sole interest-thso-interest in business. The remark current in
England, that whsen the Anerican travels, his afim is to do the greatest
amount of siglt-.seeing in the shortest time, I find current hero also.
It is recogniized that the satisfaction of getting on devours nearly ail
other satisfactions. When recently at Niagara, which gave us a- whole
week's plcasire, I learned fron the landlord of the hotel that. most
Amesricans coeu onie day and go away tiansxt. Old Froissari, who
.iaid of the English of his day that " tey take their pleasures sàdly after
their fashion,' woult doiubtless, if ie lived nov, say of the Amnericans
that they take thscir plcasures hurriedly after tieir fashion. Inularge
measures vith us, and till, more vith you, there is not that abandon-
ment te the momenetwhiuc is requisite for full enjoyment; and this
aianlonmeiit is prevented by the e% er-present sene of multitudinous
. esposibilities. So thsat, beyI.nd the serious physical mischief caiused
by ovserwork, there is the further mischief that it destroys wlat there
would othsrwise be in th'e ure part of life.

Nor do the evils end here. There is the injary te postbrity. Dam-
aged constitutions reappear in children, and entaul ont them far more of


