15-th Indian Mathematical Olympiad 2000

1. The incircle of triangleABC touches side8C,CA,AB at K,L,M respectively.
The line througtA parallel toLK meetsMK atP, and the line through parallel
to MK meetsLK atQ. Prove that the lin®Q bisectsAB andAC.

2. Find all integers, y, z satisfying

X+y=1—-z and X+y'=1-7.

3. If a,b,c,x are real numbers such thatic # 0 and

xb+(1-x)c  xc+(1-x)a xa+(1-x)b
a B b N c ’

prove thah=b=c.

4. In a convex quadrilaterd?QRS, PQ = RS, (v/3+ 1)QR = SP and /RSP —
/SQP = 30°. Prove thatv PQR— ZQRS= 90°.

5. Provethatifi is a (real or complex) root of the cubic equatidn- ax? 4+ bx+c =
0 whose coefficients satisfyc>b>a> 0, thenA| < 1.

6. For every natural number > 3, let f(n) denote the the number of pairwise
noncongruent triangles with integer sides and perimet@rove that

(a) (1999 > (1996);
(b) (2000 = f(1997).
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