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JULY EXAMINATIONS, 1881.

FIRST CLASS TEACHERS.-GRADEs A AND B.

(Continued fron last ronth.)

ELEMENTARY GEOMETRICAL OPTICS.

Txsnî-Two Houas.

Exanùer-J. C. GLÂAsux.

Nonr-Qestions narked wuith Roman, Nunemisi are Io be ansueed
on seaxrate sheets, folded separately frion the rest, though endosed
in the saine enrelope.

1. Find tho geomnotrical focus of a poncil after direct refractionat
a plane surface.

A point within a solid cube of glass is viewed directly through
each of the faces. Show that the six apparent positions of the point

.1 / 1 \
fron an ottahedron whose volume is j(1 - .) of the cube,

where j is thre refractive index fromt air into the giass.
2. Show how to determiine the apparent position of a luminious

point undor water te an oyo above the water.
To a person standing in water of uniform depth the bottomi ap-

pears to approacli the surface in ail directions frein him. Give a
drawing showing clearly how te dotermiine the shape of the botton.

3. Dotornine tie deviation of a ray of ligit reliected through a
prism.

Show that if the ray bo coimposed of difforent kinds of light, with
various refractive indices, thoy will b separated in passing through
the prism, selectiag for convenience the case ln which the argles of
incid'anco and energence are sniall, and show that in this ca..a the
deviation is independent of the angle of incider.co.

4. Find the distance fron thie contre of a spiere of the geome-
trical forms of a poncil of rays after direct rofraction at the surface.

If a pencil of parallel raye bo incident directly on a solid sphere,
bo turnied back by reflection at tihe opposite face, and after a second
refraction pass frein the sphore, it can never finally deviate fromt the
contr, tie foci boing supposed ail within the sphere.

5. Find the geometrical focus of a pencil after direct refraction
through a thin lans.

Doterinine tie kind of lonses suitable for long and short siglhted
persons.

Will the difficultics of seeing b increased or diminished ta a short-
sighated person under water? .Explain cearly.

6. Explain how vision takes place tirougi an opera glass, traciig
the course of a pencil of raya througli it; and explain fully how the
eyo ia assisted by such an instrument.

Detormino the nagnifyinig power, having given the focal length of
aci lins.
VII. Describe the construction of a spectroscope, and show by

diagrai the relative position of its optical parts.
Describe the difforent kinds of spectra.
VIII. Explain the mothod of dotermining tie illuninating power

of a source of light by mcans of Bunson's ph'otometer.

ANALYTICAL GEOMETRY.
TçF-TWo HouRs ANiD A RALF.
Examiner-J. C. GLAsiIAu,.

1. Find the angle botween two linos whose equations are given.
If a, b be the differences of the intercepts of the t..o linos on the

axes of x and y respectivoly, and 0, the angle between the lines, be

constant, then =cot 0 ia the locus of their point of inter-
ab

section.
2. The equation «x, y) =0 represents a curve, and cannot repre-

sent any part of a plane.
Interpret the equations

f(-)=0,=0, p sin n 0=0,
p

3. Find the conditions te vhich the constants in the equation
axl+by'+2cxy+2dx+2ey+,.=O are subject in order that the axes
ma> bo

(1. tangent and normal te the curve.
-(2. Two tangents.

(3. A tangentand linoefrom point of contact through tho contre,
(4.1 Two linos through thre contre.

4. Th equation to a conic is 4y+3xy+4x'-8x-8y=O ; find
its contre and the magnitudes and positions of its principal
axes.

5. Dotermiino the curve roprosented by the equations x=a sec -i,
y=b tan <t, where x, y, a are variables, and interpret geonetrically
the angle a.

If a tangent bu drmwn fromt any point on the curve to the circle
on its transverse axis, its longth is ae tan a.

6. The equation to the tangent to the ellipso + = 1 at the

point (x', y') is -1.

By transforring the origin to the point (2, 3), find the tangent to
the curvo 3x'-xy+2y-Gx - 4y=O at this puint.

7. A is a point without a conic, and a chord is drawn cutting the
conie n B aend C: find the locus of the intersection of tangents at B
and C, as ABC rovolves about A.

The angle subtended at the focus by any chord is bisected by the
lino jo¶ning ti focus tu its polo.

8. Show that the polar eqi:ation to a c nic section is-=1+e
P

cos 0; also that tie polar equation to h tangent at the point

=cos(0-a)+c cos 0.
9. In an ellipse if P, Q bo the ends of conjugato diamoters

CPa+c O=àa+bl;
and if they be the ende of linos drawn fruim the contre at right angles

to each otherad +-1'

DYNAMICS.

TIME-TwO Houns AND A HALP.

Exaniner-ALnsDp BAKER, M.A.
1. Given an acceleration and volocity with certain units of space

and tinie, show how to express tihen when the unita of space and
tinie are changed.

If the unit of acceloration bo the accoloration due to gravity, and
the unit of velocity bo that of a point which describes 1 foot in 32
seconds, find the units of space and time.

2. Obtain the formula .=t+Àft.
If a particlo novo fromt rest under the influence of two given

uniform accelerations, making an angle 0 with one another, obtain
expressions for tie position of the particle and for the resultant
volocity at tie end of ary timue.

How wouldyourequirt tuproceod todetermine thespacedescribed?
3. When a particle is noving in a plane curvo obtain an expres-

sion for the normial accoleration. •

A 31b. weight is attached to one end of a string 4 ft. long, and is
swung round in a horizontal circle, the string being helid at the other
end. If one revohntion bo made each second, find in pounds the
tqnsion of tie string.

4. Explain the iflustrations of the laws of motion furnished by
Atwood's machine.

If A and B be the weights (B>A), and if as A rises it recoives at
B'2 - A'

a platforni an additional weiglt B2 -- , and as it descends de-

posits it again on the platfornm, and so continues to oscillate above
and below the platforn, receiving anid depositing the weight, the
whole tin above the platforn before the system is roduced te rest
is equal to the whole tinie below it.

5. The time of descent down any chord of a vertical circle fromi
the highest point is constant.

If A bo the highest point of the circle, and B the locwst, and C
any other poir t on the circle, and friction be supposed to act, the
tinie of descont from A to C is always greater than that front C to
B, provided AC be less than CB.

63. Determine the amount of kinetic energy lost in the following


