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STRATFORD. — Thunder with rain 20th, Lightning and thunder with rain
12th, 24th, 25th, Frost lst, 2nd, 3rd, 7th, 9%th. Wind storms 9th, 25th.
Rain 12th, 15th, 16th, 17th, 20th, 24th, 25th, 26th, 3lst. Excess of tem-
Derature over average of May thirteen years + 1°17, .

HaumiroN.—Lightning 12th., Lightning and thunder with rain 20th,
8lst. Frost 9th. Rain 12th, 16th, 20th, 3lst.

SmMcoe.—Rain 12th, 16th, 17th, 18th, 20th, 25th, 31st.

ere on 1st and 2nd owing to removal of instruments. B

‘WinNDsoR.—Lightning 12th, 28th, Hail 17th. Lightning with thunder
2th. Lightning and tbunder with rain 29th. Meteor in E. towards H.
and one in N. towards H., 10th. Meteor through Draco and Polaris
towards H. at N.W. on 12th. Solar and Lunar halo 22nd. Solar halo 23rd
and 24th. Frost lst, 3rd, 7th, 19th. Wind storms 2nd, 25th. Rain 4th,
15th, 17th, 19th, 20th, 29th,

V. @?&emﬁwl Depurtment,

No observations

To the Editor of the Jowurnal of Education.
Torento, 22nd June, 1874,

S1r,—I herewith send you solutions of the questions in Algebra and
Natural Philosophy, which were proposed to candidates for First
Class Certificates at the recent examination of the students of the
Normal School. ) ]

I may state that Mr. Birchard, to whom a First Class Certificate
of the highest grade was awarded, solved correctly all the questions
in Natural Philosophy; and, instead of writing out solutions of my
own, I send you those which he gave. I asked him to re-write his
paper, making no material change, but only extending abbrevia-
tions, and (as I wished to dispense with diagrams) making such
statements, not necessary where the diagram was exhibited, as
might render his work intelligible in the absence of the diagram.
The paper will be felt, I think, to be a creditable production.

The solutions of the questions in Algebra have also been pre-
pared by Mr. Birchard, though these solutions do not exhibit his
work done in the hall. _

As I understand that the solutions of the first-class questions in
Algebra and Natural Philosophy, which appear from time to time in
the Journal, are extensively studied, I have, in order to prevent
misapprehension, added a note on the first question in the Natural
Philosophy paper of July, 1873.

I am, Sir,
Your obedient servant,-
, . GeorgeE Paxron Youna.

NorMAL ScHOOL ExaMINATION, JUNE, 1874,
Solution of First Class Questions in Algebra and Natural Philosophy.
ALGEBRA.

1. (a) Substitute vy for «; then 2

v2+46v

o2y +6oy? +27=0 , or , y2=~—

y? —2vy% —16=0,
16

or,y2=

- 27
= ———, Therefore, &c.
02460 1-2v
@) Jox?4a—1 =9z 24-3x—b5 ; re-arrange this, then
3 (Bx242-1) — /3xTFx -1 = 2; this gives
J3xifx—1 = - or 1. Therefore, &c.
(¢) x4-2w8422%+2x4-1 0.

w224 = + = =0
(:c2+2+:?;) +2 (x+i) = 0.
(+42) (4340 =0
ata=0 and 247 +2 = 0.
=+ /-1 or = —1,

hence the values of ¢ are 1 ,/—1, —1 and —1,
It will be observed that two of the roots are equal.
[Instead of using the genmeral method for solving a recurring
equation, it would have been simpler, in this particular case, to
have proceeded as follows :
at 4228 222 4-220+1 = (2t +2034a?) 4 (v24-20+1)
=(@?42+1) (x2+1).

1-20
16

or

Therefore the roots of the given equation are the roots of the
equations, :
#2241 =0
and, 2241 =0,
G P. Y]
2. Let x= number of minute spaces passed over by the hour hand
after 7 o’clock. Then 12x= spaces passed over by minute
hand ; and since the minute hand is only two minutes
behind the hour hand, we have x4-35—-2 =12x, or, x=3;
and hence the time is 7h. 36m.
Now, in order to give 11 spaces, the minute hand must
pass over 12 spaces ; and to find the true time it takes to do

this state thus, 719 : 12 : : 720 : 124%% ... the true time
is 36+12.4% = 48/A% minutes after 7 o’clock.

3. Let » and y be the extremes, then _%a_%_z_/“ is the mean.
Y

. 2y =
o2+ (m) +2y% =17 @
2xy _ oty
X oty X ¥y 2 )

Simplifying (2), we get 2zy = xz+y (3)
Thus equation (1) becomes x24 14+y2=7 @
Squaring (3) and substracting (4), we get 4x2y? — 2y = 6,
or xy = § or —1; it is now easy to get the values of x and
y which give the following series : 4 (3+ ,/3),14(3— /3, or
=14 ,/2, 1, -1- J2.
4. (m+1)2+a(m41)4 b=0

(m—1)24a(m—1)4 b=0
Hence m+1 and m—1 must be the roots of the equation,
y2-+ay 4+b=0; but the roots of this equation are $(—a+
NaZ—4b) and 3(—a—+/a% —4b); and theroots of the given
equation, x2-}-2ax4-4b=0, are ~a 4++/a%—-4b and -a-
+/a? —4b which are just twice the former roots; but the
roots of the former equation were m~-1 and m— 1, therefore
the roots of the latter are 2(m~-1) and 2(m—1).

[Would it not have been more direct to have reasoned as fol-

lows :
Put the equation, x24-2ax+44b=0, in the form(f)2 +a(f)
2 2

+b =0. Then, by the given conditions, m+41 and m~1
satisfy this equation ; that is, the two values of Z are m-1

2
and m—1; therefore the two values of x are 2(m<41) X

2(m—1)2. .
G. P Y.J
5. Let the roots of the equation 22--px+q=0 be a and b ; then
a+b= —p, and ab=gq.

Also, from the question, a84-b3=4(a4-b)3 ;

or, (a+Db)(a? - ab+b%) = 4(a4-b)3
Substituting the values of a+b and ab; we get —p (p2 —3q)
= —4 p8 ; transposing and reducing, we get 3p(p3+¢)=0;
hence either p or p2-4q =0.

[Otherwise thus :
4a+b) ~a5 b0 = (a+1)® —Bab (a-+b).

" 3p(p?4q) =0. Therefore, &c.
G. P. Y]

6. Let a and b be the roots of the equation, 2 +4ma+n=0; and
A and B the roots of 22+4+Mxz+N=0. Then (a—b)=
V/(m?—4n) =d; and A—B=4/(M?—-4N)=D,

d®?  m2-4n n
Then — = ————— = — by question.
D2 M2-4N N

m? ~4n
Now, since the numerator and denominator

are of
M2 -4N
same form [net very well expressed, G. P. Y.] and
2 m2 d2 m2 n
= —— therefore also — = — hence —=—,
4N D2 M2 D2 M2 N
7. Let x= speed of the train from A in miles per hour ;
and y= speed of the train from B in miles per hour.
12 10
— - ..i = time before second train starts,
x 60

the
4n




