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1. If a1/b1 = a2/b2 = a3/b3 andp1, p2, p3 are not all zero, show that for alln ∈ N,

(

a1

b1

)n

=
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2. Letc ≥ 1. Determine which of
√

c +1−
√

c and
√

c−
√

c−1 is larger.

3. Let a hypothenuse of a right-angled triangle has lengthc and the other two sides
have lengthsa,b. Prove thata + b ≤ c

√
2. When does the equality hold?

4. Let P be an arbitrary point within an equilateral triangleABC, andPD,PE,PF
be the perpendiculars drawn to the sides of the triangle. Show that

PD+ PE + PF
AB + BC+CA

=
1

2
√

3
.

5. Let a triangleABC have side lengthsa,b and c. The bisector of the angleC

intersectsAB at D. Prove thatCD =
2abcos(C/2)

a + b
.

6. Find the sum 1·1!+2 ·2!+3·3!+ · · ·+ n ·n!.

7. Show that there are no integersa,b,c satisfyinga2 + b2 = 8c +6.

8. Let f : N → Z be a function such thatf (2) = 2, f (mn) = f (m) f (n) for all m,n,
and f (m) > f (n) wheneverm > n. Prove thatf (n) = n.

9. If a quadrilateral is inscribed in a circle of radius 1, show that the length of its
shortest side does not exceed

√
2.

10. LetABC be a triangle withAC = BC = 1 and∠C = 90◦. Let P be an arbitrary
point on sideAB andQ,R be the feet of perpendiculars fromP to AC,BC, re-
spectively. Consider the areas ofAPQ, PBR andQCRP. Prove that the largest of
these three areas is at least 2/9.
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