ER
RFRARA S ZEF ISR S g o 2 FRE IR
*IMC A2 Rzl o 7

TR kU R LU AT ROERILS >
FERIMC Aoz B ¢ cfigsFe o
SRR REIMC AL g AR A
ccmp@seed.net.tw

Notice:

|ndividual students, nonprofit libraries, or schoolsare
permitted to makefair use of the papersand its
solutions. Republication, systematic copying, or
multiple reproduction of any part of thismaterial is
permitted only under license from the IM C Executive

Board. Requestsfor such permission should be made
by e-mailing Mr. Wen-Hsien SUN  ccmp@seed.net.tw



BULGARIA INTERNATIONAL
MATHEMATICS COMPETITION

IIMC
2018 BURGAS - 01.07 - 06.07 - 2018

Invitational World Youth Mathematics Intercity Competition

| ndividual Contest

Time limit: 120 minutes

Information:

Instructions:

You are allowed 120 minutes for this paper, comgjsvf 12 questions in Section A
to which only numerical answers are required, agdéstions in Section B to
which full solutions are required.

Each question in Section A is worth 5 points. Ndiphcredits are given. There arg
no penalties for incorrect answers, but you musgne@ more than the number of
answers being asked for. For questions askingefegral answers, full credit will
only be given if all correct answers are found.leqaestion in Section B is worth
20 points. Partial credits may be awarded.

Diagrams shown may not be drawn to scale.

Write down your name, your contestant number and y@am’s name in the space
provided on the first page of the question paper.

For Section A, enter your answers in the spaceigeavafter the individual
guestions on the question paper. For Section Bewown your solutions on spacegs
provided after individual questions.

You must use either a pencil or a ball-point pemctviis either black or blue.
You may not use instruments such as protractols,leéors and electronic devices}

At the end of the contest, you must hand in theekape containing the question
paper and all scratch papers.
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Section A.
In this section, there are 12 questions. Fill in the correct answer in the space
provided at the end of each question. Each correct answer is worth 5 points.

1. The diagram shows five collinear towns connecteddyicircular roads. A
journey is defined as travelling between two toalmg a semicircle. In how
many possible ways can we start and end at Towtebfaur journeys if the
journeys may be repeated?

[ Ak

Answer ways

2. Letmandn be positive integers such that(n—m) =-11In+ 8. Find the sum of
all possible values oim—n.
Answer :

3. Ann tosses a fair coin twice while Bob tosses #imaes coin three times. The
probability that they obtain the same number ofdsest the end of the game is
expressed as an irreducible fraction. What is time sf its numerator and its
denominator?

Answer .

4. Letp andqbe prime numbers such that® + 3pg+q° is the square of an integer.
Find the largest possible value gf+ q.

Answer .

5. Two circles k; and k,with the same radius intersect at poiatandC. The
centeO,of k lieson k, and the centelO, of k.lies on k. AB is a diameter
of k,and AQ, intersectsk,at pointsM andN, withM betweerA and O, .
The extensions c€M andNB intersect at poin®. FindCP : CN.

P
B
N

/ Answer :
C

<

>

A



6.

10.

11.

12.

Given is the product 1!2!3!..... 991100! How margnsecutive Os are there at the
end of this product?

Answer .

Let P(x)=x*+ax®+bx*+cx+d, wherea, b, c andd are real constants.
P(9)+ P(-5)
2 .

SupposeP(1)=7, P(2)=52 and P(3)=97. Find the value of

Answer .

In quadrilateraABCD, AD is parallel toBC and AB = AC. F is a point orBC
such thaDF is perpendicular t8C. AC intersectDF atE. If BE=2DF and
BE bisects [JABC, find the measure, in degrees, QBAD .

A D

E

B F C Answer

Arrange the numbers 1, 2, 3, 4, 5, 6 and 7 in asweh that none of the first
number, the sum of the first two numbers, the stithefirst three numbers, and
S0 on, up to the sum of all seven numbers, isibieidy 3. In how many ways
can this be done?

Answer . ways

An equilateral triangle and a regular 7-sided potygre inscribed in the same
circle of circumference 84 cm, divided by the \a&8 into ten arcs. What is the
maximum possible length, in cm, of the shortes?arc

Answer : cm

3
If a andb are real numbers such théﬁ —\3/5 =12 and ab :(a+lg+8j , find

the value ofa—-b.
Answer :

How many ordered triples,(y, z) of real numbers are there such that y* = 2°,
x*+y*=z" and xX*+y*=2"?

Answer .




Section B.
Answer the following 3 questions, and show your detailed solution in the
space provided after each question. Each question is worth 20 points.

1. Determine the value of+b if the equation|x® — 2ax + b| = 8 has only three real
roots, which are the sides of a right triangle.

Answer .




2.

In how many ways can you paint the six verticea oégular pentagonal pyramid
using at most six different colours, such that edices connected by an edge
have different colours? If the result of one wayainting may be obtained by
rotation from the result of another way of paintingly one of them will be
counted.

Answer ways




Let ABCD be a squardz andF are points o AD andBC respectively such that
EF//AB. G andH are points oiAB andDC respectively such th&H//AD. EF
andGH intersect aK. If the area oKFCH is equal to twice that AGKE, find

the measure, in degrees, 0fFAH .

A__E D
G K H
B F C

Answer .




