
Additional Propositions.

3. What is the locus of the pol^s of all straight lines
whleh pass through a given point?

4. If four {x>ints form a harmonic raTij^e, their {ralars with respect

to any t'iri-Ie forir. u liariiioiiic |ieiu'il. [For the ijolars all im.sM tlinmgh
the iKjle of the line on whith the range lies; and the straij^Iit lines

joining tlie four [xiintH to the centre are inclined at the uame angles

as the iX)lars of the points. ] Prove converse.

5. If AB Ik) any clionl of a circle, and P, Q he harmonic conjngates

with re«|n;ct to .-\, B, tlien the [whir of P lansvH thjcmgh Q, luid the

pohir of Q pas.sea througli P. [Follows at once fiom Prop. 'Mi.]

6. A, B, c, T> are four points taken In order on the cir-

cumference of a circle. AD, BC intersect at P; AC, bd at
Q ; and AB, CD at K. Show that the triangle PQll Is: such
that each vertex is the pole of the opposite side. [I'Ot Bt>
meet PR in T. Then B, Q, D, T form a luvrmonic range, and RP,
RC, RQ, RB a liannonic [jencil. Hence if RQ cut AU in X and BC
in Y, then P, 1), X, A form a harmonic range, and also P, C, Y, B.

But the jxilar of P cuts AD and BC harmonically, "^'lerefon QR is

the polar of P. Similarly QP is the polar of R ; a. refuicPRis
the polar of Q. ]

The triangle PQR; eaeh of whose sides is t he [lolar of the opposite

vertex, is said to be self-COI\]ugate with respect to the circle.

7. Employ the preceding to draw tangents to a circle

ft?om a given point, using a ruler only, the centre of the
circle not being known.

8. P, Q are any two points in the plane of a circle whosi centre is

C. PX is the perpendicular on the [jolar of Q, and QY the per|(cn-

dicuhir on the polar of P. Show that PC . QY = QC . PX. [If PX,
QY meet in R, then PCQR is a i»arallelogram. Draw ftcriiendiculars

CA, RB on PX, PC. Then PA . PR = PB . P(;. Als,) ("Q . C.V=
CP . CM, if CQ intersect (Q) in N, and CP intersect (P) in M ; etc.]

9. If two circles cut orthojjonally, and AB lie any diiutu-tcr of one

of tln^m, the jjolar of A with resijcct to the other circle passes

through B.


