It follows that ~
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similarly, the right coset is
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Apain, 44 varies over B, and 3 + 4b varies over B, 5o that

a2 = 2) masmuno). "

Cluestion 19

{a} The required affine transformation ¢ is of the form

(b}

fc}

td)

Hx)=Ax+ b

First, b = (é)

Mext, the first column of the madox A 1
5 O
RN T M ¢
and its gecond colomn is
1 i Y
M Y gt I
4 0
Thos A = (L‘I 9) :
Tt follows that the formula for § i
! 4 0 1
t{x]:(" g)x+(n). A

Mow the inverse of the matrix (; g) i % (3 2) = (1# 1?‘3)'

/4 0 1% 1;'4)
o ambel= e L
It foliows that the inverse affine transformation is
N T W
; ':“]'(u i Y sl O T
Hence the image of the point (x,y) s {3z - 1), k). IM, IA

Lot (z',y) = £ Yz, p); then 2' = Lz = 1) and y' = gy.
It follows that the image of the ellipse under the affine transformation ' has
prpualion
(FF+yF =1 1M, 1A
that is, the unit circle.

Since affine transformations preserve tangency, under the mapping ¢! the
tangents to the ellipse at P, (} map to tangents to the wnit circle at P, @,

say, that meet at Af*, the image of M under t. M
£ i
i
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