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Each problem is 15 marks

5. Let ABCD be a convex quadrilateral with area S, and AB=a,BC = b,CD =c,

1
DA =d . For any permutation x,y,z,w of a,b,c,d,provethat 5 < E(xy +2w).

6. Forasequence q,,a,,---,a, ofreal numbers, define the following sets

Az{aj IISism} and Bz{af+2aj |1_<_i,j_<_m,i¢j}.
Let n be a given integer, and »n > 2. For any strictly increasing arithmetic sequence

a.,a,, --,a, of integers, determine, with proof, the minimum number of elements of

set AAB, where AAB=(AUB)\(A4N B).

7. Let ae ( 0. 1) g (z) =z’ —z+a,z € C. Prove the following statement holds:

For any complex number z with z| 21, there exists a complex number z, with

z| =1 ,such that ,f(z0 )] = If(Z)' -

2 Let k be a positive integer, and 7= (2" )!. Prove that o(n) has at least a prime

divisor larger than 2% where o(n) isthe sum of all positive divisors of 7.



