ER
RFRARA S ZEF ISR S g o 2 FRE IR
*IMC LR E 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



N ihiIMC - 2017 EMS

W India International Mathematics Competition MONTESSGR

H It
IHI MC Organized by - CITY MONTESSORI INTER COLLEGE, RDSO Campus, Lucknow - INDIA =l
2 0 1 7 Phone: +91-522-2453546, E-mail: inimc@cmseducation.org, rdso@cmseducation.org

Invitational World Youth Mathematics Intercity Competition

Individual Contest
Time limit: 120 minutes

Information:

® You are allowed 120 minutes for this paper, consisting of 12 questions in Section A
to which only numerical answers are required, and 3 questions in Section B to
which full solutions are required.

® Each question in Section A is worth 5 points. No partial credits are given. There are
no penalties for incorrect answers, 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. Each question in Section B is worth
20 points. Partial credits may be awarded.

® Diagrams shown may not be drawn to scale.

Instructions:

® \Write down your name, your contestant number and your team’s name in the space
provided on the first page of the question paper.

® [or Section A, enter your answers in the space provided after the individual
questions on the question paper. For Section B, write down your solutions on spaces
provided after individual questions.

You must use either a pencil or a ball-point pen which is either black or blue.
You may not use instruments such as protractors, calculators and electronic devices.

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

1.

: 2
An equal number of novels and textbooks are in hard covers; = of the novels

and % of the textbooks are in hard covers. What fraction of the total number of

books is in hard cover?
Answer :

A farmer picks 2017 apples with an average weight of 100 grams. The average
weight of all the apples heavier than 100 grams is 122 grams while the average
weight of all the apples lighter than 100 grams is 77 grams. At least how many
apples weighing exactly 100 grams did the farmer pick?

Answer : apples
The sum of three sides of a rectangle is 2017 cm while the sum of the fourth side
and the diagonal is also 2017 cm. Find the length, in cm, of the diagonal of the
rectangle.

Answer : cm
Let a, b, ¢, d be real numbers suchthat 0<a<b<c<d and
c+d=a’+b?>+c*+d?=1. Find the maximum value of a+b.

Answer :
. . . at+b’+c’
Find the least possible value of the fraction ~—bibe where a, b and c are
ab +bc
positive real numbers.
Answer :

An octagon which has side lengths 3, 3, 11, 11, 15, 15, 15 and 15 cm is inscribed
in a circle. What is the area, in cm?, of the octagon?
Answer : cm

If x and y are real numbers such that 4x* + y* =4x—2y+7, find the maximum
value of 5x+6Yy.

2

Answer :
In triangle ABC, points E and D are on side AC and point F is on side BC such
that AE=ED=DC andBF : FC =2: 3. AF intersects BD and BE at points P
and Q, respectively. Find the ratio of the area EDPQ to the area of ABC.

B
=
P
A E D C Answer :
The sum of the non-negative real numbers x,, X,, ..., X, is 8. Find the largest

possible value of the expression XX, + X,X; + XsX, + -+ X, Xg.



Answer :

10. Let ABC be an isosceles triangle with  AB=AC and ZBAC =100°. A point P
inside the triangle ABC satisfies that ~CBP =35° and ZPCB =230°. Find the
measure, in degrees, of angle Z/BAP.

A

B c Answer :

11. If xyz=-1 and a:x+1, b:y+£, c:z+£,calculate JaZ +b% +¢? +abc .
X z

Answer :

12. Mal, Num, and Pin each have distinct number of marbles. Five times the sum of
the product of the number of marbles of any two of them equals to seven times
the product of the number of the marbles the three of them have. Find the largest

possible sum of their marbles.
Answer :

Section B.
Answer the following 3 questions, each question is worth 20 points. Show your

detailed solution in the space provided.

1. Let x and y be non-negative integers such that 2° + 2* + 2% is a perfect square and
the expression should be less than 10,000. Find the maximum value of x+vy.

Answer :




2. Let ABC be a triangle such that #B=16° and «C =28°. Let P be a point on BC
such that #BAP =44° and let Q be a point on AB such that ZQCB =14°.

Find, in degrees, ZPQC.

Answer :

3. Let f(x) and g(x) be distinct quadratic polynomials such that the leading
coefficients of both polynomials are equal to 1 and
f () + f(2017) + f(2017%) = g(1) + g(2017) + g(2017?).

Find xif f(x)=g(x).

Answer :




