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Consider the case where A is (0,1), B is (=1,0) and ¢ i3 (1,4}, Find the
voordinates of  and £ and henes fnd the ratios ] sl %

Dheduce: from your result to part (a) that the point, X, wheee the medians of
any triangle ABC meet, lies T of the way along the line segments from each
af the points A, B and © to the midpoints (P, O and &) of the opposite
sides. You shonld state any results or theorems that you nse in reaching this
eomelusion

Find the affine transformation that maps the points A, 8 and © from part {2
to the points A'(3,4), B'(~1,5), and €76, —2).

Find the image, X', of the centroid of the trisngle ABC under this
transformation.

Fienl the madpoant, P of the line 8207 and venify that X does divide the line
A'F in the ratio 2 1.

Question 2 [Unit ) 25 marks

(a)

{h)

(i} Cprand O are the cieeles prenctared ai the origin given by the equations
Ci:rt+y =3y=0
Cozr +y' +3r—gy =10

Find the eouations of the images of O and O aoder iwersion in the unit
cirele and draw askelch showing both the circles and their images.

(1) The clockwise angle of intersection, o, Tram the image of Oy to the image
of Oy in part (i) b8 the mage of one of the angles o between O Al
5, Mark o and of on your sketch from part (i). Caleulate the angle o
wgming the couations of e images, and henee determine thae anticlockwise

angle o froam O o Ol

[i1i) Write down the cquations of the images of the creles punctured at the
origin, given by the eguations

it 4+ — 2ar — My =0
Ciiz #yf =2a's - Wy=0

wipdker imwersion in the wmt ciecle. W0y and O touch ad the origing show
that

i ik

b
Find the Mibius transformeation, M, that maps 2 = 2w 0, 32 = 1 45
to I oand oo to ool Describe the alfect of Che transformation A on the line
theough 2y and 2. Use M to detormine whether the poing 23 = —% + 1 s
collinear with z; and z., justifying vour answer. (You should explain your
eethewd and conclusion eather than just quote the result of & strategy.)

Cuestion 3 [l 3] 15 marks

Denote by / the Buclidean circle given by the equation

(a)

Car -yt =l
Express i as a Buclidean cirele in 2 n the form
ﬁ'={::|:—r1|-—rﬁ.

where o iz a complex onmber and v i85 a real nomber, and where 2= &+ 90

(h} Find the pon-Eactidean centre and radins of &
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