@ In the projective plane X = [1,0,0), ¥ = [0, 1.0]and Z = [0,0, 17 and y* = zxis the standard conic
which towches the Lines X¥¥ and ZF at X and £ respectively,

F&1i9)

(1) Show that any Point (except [0,0, 1]} on the conic can be written as [1, =, 2?]. [2]
(n) Aand A" are two Points on the conic such that 4, 4° and ¥ are collinear. Find the coordinates

of 4" m tetms of those of 4. [

— [iif) Verify that the Line
f,'} g x—Jay +zm

is tangent to the conie a1t [1, =], for @ # 0 [4]

{iv) The tangents to the conic at 4, A" meet at . Prove that G lies on X7 121

10 In this question we ask you Lo prove Pascal’s theorem: if six points on & conic are
Joined as shown below then the thres points L, M and N are collinear, '

Take the equation of the conie to be
Tyt yz+ =10
(a} Show that the Fointa X =[1,0,0], ¥ = [0,1,0] pnd Z = [0,0,1] all liz on the

{%PG] comic. [1]

{b) Show that any other Point on the conic can be written in the form

[I+a, el +a),—a] for & # 0, =1, [3]
(¢} Specify co-ordinates for the six Points 4, B, C, P, @ and R on the conic and
find the equations of the six Lines shown. [3]
(d} Hence find the Pointa L, M and M and preve that they are collineas. [3]
¥ Leta, b, ¢, o be four distinct points in the non-Euclidean plane and suppose that the d-lines through

a, b and 4, ¢ mest at &, whereas the d-lines through a, 4 and &, ¢ mest at /. The angles & #. = § are
a3 specified in the diapram.

{i}  Prove thar
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