7-th Indian Mathematical Olympiad 1992

1. In atriangleABC, /A = 2/B. Prove thag? = b(b+c).

2. If real numbers,y, z satisfyx +y +z= 4 andx? + y* + Z> = 6, show that each
of x,y,z lies in the segmen@%,Z]. Canx attain either of the endpoints of the
segment?

3. Determine the remainder of ¥oupon division by 92.

4. Find the number of permutatioips,...,ps) of 1,2,...,6 such that for an,
1<k<5,(p,-.., pk) does not form a permutation of2,... k.

5. Two circlesC; andC; in the plane meet at poinBandQ # P. A line through
P meetsC; atA andC; atB. LetY be the midpoint ofAB and letQY meet the
cirlcesC; andC; again atX andZ respectively. Show that is the midpoint of
XZ.

6. Let f(x) be a polynomial with integer coefficients such that theretedistinct
integersay, ...,as at whichf takes the value 2. Show that there does not exist an
integerb with f(b) = 9.

7. For each integen > 3, find the number of ways in which one can place the
numbers 12, ...,n? in the squares of amx nchessboard (one on each) such that
the numbers in each row and in each column form an arithmeaigrpssion.

0o

. Find all pairg'm, n) of positive integers for which+ 3" is a perfect square.

©

. Findn such that in a regulargonA;A; ... A, we have

1 _ 1,1
AAy  AAz AAC

10. Determine all function$ : R\ [0,1] — R such that for alk,

1 2(1—2x)
)5

f(x)+ f <1—x
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