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1. Let a, n ∈ N. Prove
(a + 1)2n+1 + an+2

a(a + 1) + 1
∈ N.

2. Determine all functions f : R→ R such that

f(x) + xf(1− x) = x2 − 1,

holds for all x ∈ R.

3. Prove that there do not exist x, m, n ∈ N such that

(i) m > 1,

(ii) n > 1, and

(iii) xn + 1 = 2m.

4. Prove that
n

21(n− 1)
+

n

22(n− 2)
+ · · ·+ n

2n−2 · 2
+

n

2n−1 · 1
< 4,

for all integers n > 1.

5. Let ABCD be a convex quadrilateral. Suppose the incircles of 4ABC and 4ACD touch
each other.

Prove that the incircles of 4BDA and 4BCD also touch each other.
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