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Instructions Oldas

I) This assignment consists of 6 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 x and y be real numbers such that (2x +1+4x*)(3y++/1+9y°)=1.

Find the numerical value of (2x+3y)".
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Let p and ¢ be prime numbers such that p’ +3pg+¢° is the square of an integer.
Find the largest possible value of p+¢.

The diagram given below shows an underground maze in the form of a 4x4
square. A snake, initially at position P, starts crawling along the path P-O-R-S in
a loop. A mouse, initially at position 4, has to reach position B, moving across
the maze. The mouse can only move vertically up or horizontally right. If the
snake and the mouse reach the same position at the same time, the snake will eat
the mouse; also if the two cross each other along a path, the snake will eat the
mouse (the snake and the mouse move at the same speed). Given that the mouse
and the snake start moving at the same time, what is the number of safe paths for
the mouse to move from 4 to B?

(For example, A-C-D-E-R-G-H-I-B is a safe path for the mouse, since when the
mouse reaches R, the crawling snake will be at point P)
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Let P(x)=x"+ax’ +bx’ +cx+d, where a, b, ¢ and d are real constants.

Suppose P(1)=7, P(2)=52 and P(3)=97. Find the value of B+ B3 .
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SECTION B

Let ABCD be a square. E and F are points on AD and BC respectively such that
EFJ//AB. G and H are points on 4B and DC respectively such that GH//AD. EF
and GH intersect at K. If the area of KFFCH is equal to twice that of AGKE, find
the measure, in degrees, of LZFAH .

A E D
G K H
B F @




Moroccan Association
of Mathematical
& S Sciences

. v 4

. Let f(x) and g(x) be distinct quadratic polynomials such that the leading
coefficients of both polynomials are equal to 1 and

FfM)+ £(2017)+ £(2017%) = g(1) + g(2017) + g(2017°)..
Find x if f(x)=g(x).




