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The resultant of foroes 7, 1, 1, 8 acting from one anglo of a regu”
lar pentagon towards the other angles taken in order, 18 /71.

6. What is a couple? Prove that if the moments of the forces
composing & couplo aro taken with respeot to any point in the
plane, the sum is constant both in sign and magnitude.

A weight of given magnitude moves along the ocircumference of
a cirolo in which are fixed two other weights. Prove that the
loous of the aentre of gravity of the three weights is a circle.

6. State the laws of friction, and describe some meothod of veri-
fying them experimentally.

Solve the rider to Quest. 1, assuming the co-efficient of frictior
between the first aass and the table to be 1/G, the other condi-
tions remaining the sare.

7. State the Iaw of stability of flotation.

What weight of lead or specific gravity 11'4 attached by a fine
oord to ono end of a uniform rod of length 6 feot, weight 6% Ibs.,
and specific gravity +64, will causo it to float in water, with it saxis
vertical ?

8. Define the measure of the elasticity of a flaid. Prove that if
the olasticity is equal to the pressure, the pressuro is inversely
proportional to the volume.

There are two barometers, one in perfect order in which the
meroury stands at a height of 80 in., the other with an imperfect
vacuum of 9 in. above 25 in. of mereury. If it were possible for
the force of grar ity to become less by a quarter, what would be the
effect on theso barometers ?

PHYSICS.

FIRST CLASS TEACHERS.
Ezaminer: J. C. GLASRAN.

« The very law which moulds a tear,
And bids it trickle from its sourco,
The law preserves the earth a sphere,
And guides the planets in their courso.”

What is the force which * moulds & tear,” and what the force
which * guides the planeis? ™

Explain how it is that a globule of mercury can float on water.

2. How can the velocity of sound in a gas be exp-rimentally
determined ? How can it be determined in ashort rod ?

A cubic foot of air at 82° F, and a pressure of 2116+4 lbs. to the
square foot, weighs 080728 lbs., the ratio of increase of elasticity
on account of heat of compression is 1-404: find the velocity of
sound in air at 42° F.; g = 82-17.

3. What is meant by specific heat and whst by atomio heat ?
In exhibiting the conversion of mechanical energy into beat by
bammering & metal, what metal wounld be the best to select for the
experiment, and why ?

The specific heat of water is four and a fifth times, and its den-
sity 778 times that of air. Supposing a cubic mile of water to
yield up one degree of its heat, by how many degrees wouldit
suffice to heat 100 cobic miles of air ?

4. Deseribe fully somo one experiment by which the mechanical
equivalent of hent has actually been ascertained.

1f the heat evolved in the burning of one pound of coal is capa-
ble of raising 100 lbs. of water from 70* F. to 186° ¥, required the
mechanical equivalont of the amount of beas evolved in the burn-
ing of one ton of such coal.

5. What is tho relation between refrangibility and wave lengths?
Describe the structare of an achromatic combination of lenses.

A series of concave lenses, each o1 focal length 81, are placed with
their axes coincident, and such that the interval between the rth
and the (r + 1)th lenses, is equal to the distance of the focus after
the rth vefraction from the rth lens. If the original tgex:xcil be par-
allel, prove that tho distance of the 5th focus from the 5th lens is
16.

1

6. Desoribe bricfly the structure and use of the spectroscope.
What are the lengths of the A and the H, Fraunhofer lines?
How are thess lengths measured ?

Which are the primary colonrs? How do yon explain the colour
of a mixture of two fine powders, one blue the othor yellow ?

7. Describe the Leyden jar. What is meant by tho residual
charge? Give an oxplanation of its cause.

A battery of Leyden jars was connected with a spark micro-
moter, and when o certsin charge had beon given the battery, o
spark passed betwoon the balls at tho distance of half an inch.

The balls were afterwards brought to within {; of an inch and a
second spark passed. What part of tho entire charge was the re-
sidual charge ?

8. Stato Ohm's La:w, and explain the terms used.

The resistance of 160 yards of iron wire of diameter °18 was
found to be 21 Ohms. Compare the conductivity of this wire with
that of pure copper.

9. Describe o Daniell’'s cell, tho rheostat, and the tangent gal-
vanometer.
. ‘A tangent galvanometer, a rheostat, and a Daniell's cell wero
joined in circuit, and by adjusting the resistance a deflection of 45°
vtag obtained. On introducing 80 more turns of the rheostat wire
the Jeflection was roduced to 40°. A Grove's cell was then sub-
stitutea for the Daniell’s, and the resistanco adjusted till the deflec-
tion was 45°. To reduce the deflection to 40°, it was necessary to
introduce 50 turns of the rheostat wire. Compare the electromotive
forces of the Daniell and Grove cells.

10. What is the most advantazeous manner of arrangieg 24 cells
of E. M. . 20 and resistance 12, to overcome a resistance of 18 2
Eight of the above questions will be counted a full paper.
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Anstoers to Torrespondents,

To ConresroNpenTs.—All requests for information, as well as com-
munications intended for insertion in the Scmoorn Journxat, shounlid be
accompanied by thoe name and address of the sender.

Teacher, Collingwood.—The Copy-books you refer to have doubtless
formed part of an old stock, as a series, published by a Toronto firm, was
at one time * suthorized.” No series is now anthorized. School Boards
are at liberty to uso the Copy-books which they deem best, and it is
gratifying to know that both tcachers and parents are taking a much
deeper interest in this subject than formerly.

Teacher.—There are three conditions, each of which must be fulfilled
befare a secoud-class certificate can be obtaised: (1.} Passing the aca-
demic or non-professional examination for this gmhc. (2.) One year's
expericnes in teaching. (8.) Training at the Normal School. The
order in which the above conditions must be savisfied is not absolute. A
studert who bas already obtained a certificate of satisfactory attendance
at the Normal, is not compelled to retarn for a second term before obtain-
ing a second.class certificate.

Teacher.—1. 1f a candidate fails when writing for a socond-class certi-
S:ate willa t‘hird-clnss be granted to him? If so, for how long ? Yes, if
in the opinion of the Examiners he is entitled to it, and does not already
hold one. For three years.

2. Can third-cluss certificates bo renewed in tho Connty whero issued ?
Yes, by the Minister of Education on the recommendation of the Conaty
Examiuning Board.

3. Can o third.class teacher obtain a third-class certificate in another
County, after teaching three years in the County where he first obtained
his third? No.

4 Ervery candidate will in future be required to be trained at a County
Model School bofore obtaining a third-class certificate.

Hotes and Helus.

ONTARIO.

J. C. Barstone, B.A., Silver Medallist in Mathematics in tho
University of Toronto for 1877, has been appointed Mathematical
Master in the Port Hope High School.

At the close of the recent scssion of the Carleton Connty Model
School, the Inspector, Rov. John May, delivered a brief but admir-
able address to the teachers of the school and the students who
had just been examined. After complimenting the former he con-
tinued, addressing the passed candidates :—* I regard this experi-
ment as s most gratifying success; and if a similar remark will
a?%},y to tho other Model Schools of Oantario, the Hoa. the Minister
of Education has substantial r2ason to congratulate himself on the
gratifying results of this change in the school system. I confess
that when the change was first mooted, I had bat little faith in its
success. I am converted. The value of a school like this is
simply inealonlablo, Hore, ladies and gentlemen, you have had
daily before your eyes, model teachers—model in every sense, and
1ot mo beseech gou {o imitats their examplo in every particular.
You have seen high discipline as tho result, not of harshness, or

sternness, or scolding words uttered by grating voices ; but of dig-



