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1. Let A spc denote the area of the triangle ABC .
(A) Prove that Aape = §7= (s~ a)7a-
(B) For any A # —1 prove that ry + 1 = A{ry — ) iff
A—1
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(C) Compute the angle A in a triangle ABC in which

3r+rytre =37, .
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2. Given a triangle ABC, consider P € BC~{B,C},@ € CA-{C,A}, Re AB~{A, B}
such that AP, BQ, C'R are concurrent. Let QR, RP, PQ) meet BC, CA, ABin X, V¥, Z
respectively. Prove that

(A) X, Y, Z are collinear.

(B) AP, BY, CZ are concurrent or parallel.
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3. Given a triangle ABC, let o, 8, v be the circles of respective diameters [B, C], [C, A],
[A, B].

(A) Prove that the radical axis of # and v is the altitude through A

(B) Prove that the radical center of a, 5, v is the orthocenter H of ABC.

(C) Show that the power of H with respect to any of o, 8, v equals —~4R? cos Acos BeosC .
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4. Let ¢ be an ellipse of foci F, F'. Let o N FF' = {4, A'}. Let £, £ be the tangents to ¢.
at A, A’. For any tangent t to o at M € plet tNf={P},tN¥ ={F}
(A) Prove that
< {FP,FP" =< (FP,F'P)=n/2

(B) Prove that FP, F'P' intersect on the normal to ¢ at M.
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5. (A) What is the image of the line 2z + 3y = 7 under TR, where u = [~1,3]7

(B) Let P, @ be distinct points. Prove that half-turns in P and @ together give rise
to a translation. Which 7

(C) What is the image of the circle P2 Ayt -2 -3= 0 under Homyg 1y3 7

(D) What is the image of the line y = 0 under Inv(zg),

(A) TR s {(hﬁ)\ ’lx-}»?as- :Il'} - {(X—‘,“i-ﬁ)} iy + 3y = 7'}
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