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376 THE MATHEMATICAL GAZETTE.

595. [L'. 4. a.] Proof that the Tangent to a Conic is equally inclined to the
Focal Vectors.

The following geometrical proof is extremely simple.

1. Let F and G be two points on opposite sides of a line I, which meets
FGat M. Then,if P and ¢ are two points on [ such that FP + PG =FQ +QG,
P and @ are on opposite sides of M.

Let F’ be the image of G in I; it follows that, if F and F’ are two points
on the same side of /, and P and @ are two points on ! such that

FP+PF =FQ +QF’,
there is a point M on ! between P and @ such that M F and M F’ are equally
inclined to PQ. The conditions hold if P and @ are any two points on an
ellipse (both on the same side of the major axis), F and F’ being the foci.
Making @ tend towards P, we get the theorem for an ellipse.

2. The proof for a hyperbola is almost identical. Take P and @ on the
same branch and on the same side of the transverse axis. The lemma required
is this: If F and G are on the same side of [, and P and @ on [ are such that
FP -PG=FQ -QG, P and Q are on opposite sides of the intersection M of !
and FG. M. F. Ecax.

35 Lower Leeson Street, Dublin.

596. [K'. 1.d.] Remarks on Note 554: Area of a Triangle in Terms of the
Coordinates of its Angular Poinis.

It seems possible to meet Austral’s wishes even more determinantly.
Let 4(0,0), B(wy, y,), C(2,, y,) be the angular points of the triangle.
In polars, B is (ry, 6,), C is (ry, 6,).

The area =3r,r, sin (6, —6,)

=4ry7, (sin §, cos 6, —cos g, sin 0,)
sin ¢, sin 6,|, by the fundamental definition
cosfl, cosf, of a determinant-form,
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, by the common-factor rule,
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With angular points A(x3, ¥3), B(xy, 91), C(2,, ¥,), 4 being (73, 5),

the area =OBC +0CA +0AB, in all cases,
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On the question of sign, follow the usual convention,—positive area is on
your left as you traverse its boundary. ““ Austral’s ”” method uses the absolute
value of the perpendicular from a point to a line, and with numerical values
his result may be positive or negative. The above method avoids this ambi-
guity. It also helps to prevent the pupil from concluding that you never get
determinants except by elimination when using equations. One gets the
same sort of fixed idea in connection with s.H.M. and the circle.

Sydney. F. G. BrRown.
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