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Assignment 1
Instructions Olas

I) This assignment consists of 10 questions:
Section A: requires numerical answers only.
Section B: requires full solutions.

2) Each question in Section A is worth 5 points.
No partial credit are given, but you must not
give more than the number of answers being
asked for. For questions asking for several
answers, full credit will only be given if all
correct answers are found.

3) Each question in Section B is worth 20
points. Partial credits may be awarded.

4) Diagrams shown may not be drawn to scale.
5) You cannot use instruments such as

protractors, calculators and electronic
devices, smart watches.
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SECTION A

Problem 1:

Let RP,...P, be aregular n-gon, where n=>29.1f ZP.P,P,=165°, what is the

value of n?
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In the diagram below, ABC is a triangle with 4B =13 cm, BC=12 cm and
AC =5 cm. Inside this triangle, we consider two equal circles, that are
externally tangent to each other, such that one of them is tangent to sides AB and
BC, and the other one is tangent to sides BC and AC. What is the length, in cm,

of the radius of each circle? .

|

What is the sum of all two-digit positive integers ab, such that ab divides the
four-digit number baba ?

In the diagram below, ABCD 1is a square. Let £ and G be two points imside
square ABCD and H be a point on BC such that ZAEG=/ZFGH =90° and
EG=BH . If AE =13 cmand GH =12 cm, what is the side length, in cm, of
square ABCD?

A B
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What is the sum of all positive integers »n such that n! has exactly 100 trailing
zeros?

What is the sum of all prime numbers p such that p> divides 117" +17

What is the largest real number k& such that
(X +y +4x—4y -1’ +(xX*+)y* —12x-16y—k)* =0
for some ordered pair of real numbers (x, y)?
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SECTION B

. . . 1
Let n be any integer where 7 >2. Now, consider all the fractions in the form —,
rq

where gcd (p, q) =1, O0<p<g<n and p+q>n.Prove that the sum of all such

. . ]
fractions is 5
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In the diagram below, circle O is the circumcircle of the equilateral triangle ABC.
Points P and Q are the midpoints of AB and AC, respectively. Line PQ intersects
circle O at points S and R. If AR =10 cm, what is the length, in cm, of BR?

A
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Alex has a fair six-faced die with the fractions % :

faces. Ben, on the other hand, has a spinning wheel, that is divided into » equal
parts. An integer from 0 to »—1 is written on each part, with each number
appearing exactly once.

Alex rolls his die, and Ben spins his wheel at the same time. Let p be the
probability that Ben obtains a greater number than the one Alex obtains. What is

the smallest value of » for which p is at least %?




