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(If 4B, AChe the given straichit lines, draw DE paiallel to AC,

cutting ABin D, and at o distance from A4C equal to the given
constant length. The line bisecting the angle BDE is the required
locus.)

8. Find the locus of the middle points of parallel chords in a
cirele. (A diameter.)

4. Find the locus of the middle points of equal chords in a circle.
(A concentric circlo.)

6. Thoe loous of the vertices of all triangles on the same isaso and
having the same vertical angle is & circle. {Prop. 21, Bk.IIL)

6. If from two fixed points in tho circumforence of a circle,
straight lines be drawn intercepting a given arc and meeting with-
out the circle, the locus of their intersections is a circle. (It may
readily be shown™that the angle at the intersection of the lines is
constant, and the line joining the fixed points is constant; hence by
previous problem the locus is a circle.) ’

7. P is any point in a semicirclo whose diawoter is 4B APis
produced to @, so that PQ is equal to PB. Tind the locus of @
{Evidontly a segment of & circle containing an angle of 45°, describ.
ed on AB.)

8. If from any external point any number of straight lines be
drawn cutting a circle, find the locus of tie middle poiuts of the
chords thus formed. (If A4 be the external point, and B the centre
of the circle, the locus is a portion of the circle described on 4B as
diameter.)

9. Given the bage and the sum of the squares on the sides of
any triangle, find the locus of its vertex. (Use Prob. 145, page
851, Todhunter's Luclid, or Prob. 1, page 91, Hamblin Smith’s
Buclid. Construct a square equal tothe difference between half the
sum of the squares and the square on half the given base. With
the side of this square asradius and the iniddle point of the given
base as contre, doscribe a cirele. This circle will be the locus re-
quired ;—secn from the props. we have referred to.)

10. The base of a triangle and the radius of its circumscribing
circle being given, find the locus of its vertex. ({On the given base
construct 2 triangle with sides each equal to the given radins. Thy
veriex of this trinngle is the centre of the circumscribing circle, any
point on the circumferonce of which may be the vertex of tho re-
quired triangle.)

11. If a circle roll within another of twice its size, any point in
its circumference will trace out o diameter of the first. (Let A be
the point in the large circle from which P the point in the small
circle starts, and C'the centre of the large circle. And at any time
during the rolling assume that P is in AC, and let B be the present
point of contact. Then the angle subtended at the centre of the
small circle by BP is double the angle subtended at the centre of
the large circle by AB; and hence, one circle being doublo the
other, the arc BP is equal to the arc B4, and this is the condition
for rolling.)

12. Find 1he locus of a point, such thet if straightlines be drawn
from it to the four corners of a given square, the sum of the squares
sball be invariable. (The required Jocus isa circle whose centre is
the intersection of the diagonsls of the square, the particular circle
being determined in o given case by the given sum of the squares
on the lines drawn to the corners of the square.)

INTERSECTION OF LOCIL.

When & point has to be found which satisfies two conditions, the
problem is generally determinata if it is possible : and the method
of loci is very frequently employed in discovering the point. For
if the locus which satisfies cach condition separately be construct-
ed, the intersection or intersections of these loci will mark the point
or points at which both conditions aro satisfied.

Applications of the principle of intersection of loci in determin-

ing problems are trequently met with ; e.g., Prop. 1, Bk. I. Hore
it isrequired to determine a point subject to the two conditions
that its distances from two given points 4 aud B ghall be equal to
a given distance. Accordingly Euclid construots the locus cf
points at the given distauce from 4 ; then the locus of points at
the given distance from B ; the intersections of these loci give
points satisfying the required conditions. Prop. 22, Bk. I., is
another example.

The following are additional illustrations :—

1. Tind a point in a given straight line at equal distances from
two given points.

2. Find a point in a given straight line at a given distanco from
a given straight line.

8. Find a point in a given straight line at equal distances from
two given straight lines. ,

4. Describe an isosceles triangle on a given hase, its sides being
of a given length.

5. Find a point at a given distance from a given point, and at
the same distance from & given straight line.

6. Given the base, the sum of the sides, and one of the angles at
the base of a triangle, construct the triangle.

7. Given the base, the difference of the sides, and one of the
angles at the base of a triangle, construct the triangle.

8. Fiud a point at given distances from the circumference of two
given circles.

J. P. has sent in a correct solution of Prob. 4, Marck number.

S., of Woodstock, has ferwarded ono solution of Prob. 15, May
number. .

Mr. G. Shaw, of Xemble, has correctly solved Prob. 17, May
number.

We are asked for the solution of Question 4, page 218, Hamblin
Smith’s Arithmetic.

The total cost is $§1700000 ; the amount of stock $1500000 ; leav-
ing an assessment of $200000 to be mede on the sharsholders.
This is 18} per cent. on $1500000, which, with the final call of 80
per cent., makes 481 per cent.

Mr. J. J. Magee, M. A., Uxbridge, sends the following questions
with solutions, the solutions having been asked for at the lata
Ontario Co. Teachers' Association :

1. If a person spends ¥ of his money, and $20 more than % of
the remainder less §20, and has 328 left, how much had he at the
beginning ?

If he spends 3 + 20, he has § — 20 left.

% of this — 20, ho has § + 20 left ;
o3 ($—20) 320 = 28,
or oy = 124, or unity = §98.

Otherwise, 4 + 20 «= 28, ¢ = 8, unity = 86, what ho had left
dfter first expenditure. .. 4 — 20 = 86, % = 98, as before.

2, Two persouns, 4 and B, gain $700. A’s money was 8 months
in trade, and his gain was 8800 less than his stock. B's, which
was 8250 more than A4's, was in trade 5 months. Find .4’s stock.

— 80
Lot z = A's stock; 2 4 250 = B’s. 2 0

= g3in on $1.00

8z
: —~ {x— 80
for 1 month, found from 4's gain. Similarly 'Qos(—%%_*_—x)o)
same from B's gain. Equating thess we have a quadraiie, giving
s stock §500.

8. Question 5, page 289, McLellan & Kirkland's Examination
Papers.

3% males — A% females w= xiy (males + femalos). Thence
males X 40 = females X 82; or males are to females as 4 is to §.



