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2   TWITTER GEOMETRY PROBLEMS (3rd and 4th grade of E.S.O and high school) 
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SOLUTIONS BY MIGUEL HERRAIZ HIDALGO. SES of Cabanes. Castelló           3 

 

Three semicircles with centres in 
segment AC. Relate the area of the 
red zone and the area of the black 
circle 

 

Two squares and a circle. 
Find the area of the circle 

 

 

Two semicircles with diameters 

at AB || base. If the fuchsia line 

measures , find the perimeter 

of the rectangle 

 

 

Two circles with centres at AB. If BC 
= 4 cm, find the area enclosed 
between the circles 

 

Find R as a function of 
a, b, and c 

 

Find R 

 

A square and a circle. 
Which of the two has the 
larger perimeter? 

 

A quadrant and a right 
triangle of legs 3 and 4. Find 
the area of the quadrant 

 

A circle of diameter BC and a 
quadrant. Area of the 
shaded area 4. Find the area 
of the circle 

 

Quadrant with radius 25 and 
right triangle of hypotenuse 
30. Find the legs of the triangle 

 

FAURE'S THEOREM: In a circle 
of radius R and two 
perpendicular chords: 

𝐚𝟐 + 𝐛𝟐 + 𝐜𝟐 + 𝐝𝟐 = 𝟒𝐑𝟐 

 

Find the radius of the 
circumference 

 

STRING THEOREM: 

a·b = c·d 

 

 

Semicircle, string of length 

10 and rectangle. Find the 

area of the rectangle 

 

Semicircle, three squares of 

areas 1, x2 and 4 and 

triangle. Find x 

 

Three equal circles, of radius 

1, tangent to each other, T 

point of tangency. Find BC 

 

Two tangent circles and a 
rectangle of base x and height 
8. If AB = 6, find x 

 

A quadrant, a circle and two 
semicircles, all tangent to each 
other. Find the relationship 
between radii 

 

A quadrant, a semicircle, a 
rectangle, T is a point of 
tangency. Find the area of the 
rectangle 

 

A square with side 8, a 

rectangle, and a circle. Find 

the area of the circle and the 

rectangle 

 

A right triangle with 
hypotenuse 13. Inscribed 
circle of radius 2. Find the 
area of the triangle 

 

Circle and three strings, two 
of them parallel. Find x 

 

A quadrant, a semicircle, and a 
tangent chord. Find x 

 

Square with side 20, semicircle 
and tangent chord. Find x 

 

Four squares of areas 100, 25, 16, 
and x. Find x and the area of the 
circle 

 

POWER OF A POINT: Circle, 
secant and tangent. Prove 
that: 

PA2 = PB·PC 
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4  PROBLEMS OF THE CANADIAN MATHEMATICAL OLYMPIAD: 1974, 1975, 1976. OME PREPARATION 
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(http://cms.math.ca/Competitions/CMO/) ORGANIZES: Rafael Martínez Calafat. Retired teacher          5 

 

 

Let n be a fixed positive integer. To any choice of n real numbers 

that satisfy 0  xi  1 (i{1, 2, .. ,n}) we make them correspond the 
sum 

∑ |𝐱𝐢 − 𝐱𝐣| = |𝐱𝟏 − 𝐱𝟐| + |𝐱𝟏 − 𝐱𝟑| + ⋯ + |𝐱𝟏 − 𝐱𝐧|

𝟏≤𝐢<𝐣≤𝐧

+ |𝐱𝟐 − 𝐱𝟑|+ . . +|𝐱𝟐 − 𝐱𝐧|+. . . +|𝐱𝐧−𝟏 − 𝐱𝐧| 

Find the largest possible value of this sum 

Simplify: 

√
𝟏 · 𝟐 · 𝟒 + 𝟐 · 𝟒 · 𝟖 +·· +𝐧 · 𝟐𝐧 · 𝟒𝐧

𝟏 · 𝟑 · 𝟗 + 𝟐 · 𝟔 · 𝟏𝟖 +·· +𝐧 · 𝟑𝐧 · 𝟗𝐧

𝟑

 

 

Let A, B, C and D be four 
consecutive points of a 
circle and P, Q, R and S the 
midpoints of the arcs AB, 
BC, CD and DA. Prove that 

PR  QS 

 
 

For each real r, we define: 

[r] = max {zℤ | z  r} 

(e. g. [6] = 6; [] = 3; [-1,5] = -2)). Draw the set of 
points on the (x, y) plane:  

[x]2 + [y]2 = 4 

 

We have an unlimited number of 8-cent and 
15-cent stamps. Some amounts of postage 
cannot be obtained exactly, e. g. 7 cents or 29 
cents. What is the largest quantity that cannot 
be obtained exactly, i. e. the amount of 
postage that cannot be reached exactly, while 
all higher amounts are achievable? 

 

Let AB be one of its diameters of a 
given circle. Let C be a fixed point 
on segment AB and Q be a variable 
point on the circumference of the 
circle. Let P be a point on the line 
determined by Q and C for which: 

𝐀𝐂
𝐂𝐁⁄ = 𝐐𝐂

𝐂𝐏⁄  

Describe the locus of point P 

 

Suppose: 
n·(n+1)·an+1 = n·(n – 1)·an – (n – 2)·an – 1 

for every positive integer n  1. Si a0 = 1 
and a1 = 2, find: 

∑
𝐚𝐢

𝐚𝐢+𝟏
=

𝐚𝟎

𝐚𝟏
+

𝐚𝟏

𝐚𝟐
+··· +

𝐚𝟓𝟎

𝐚𝟓𝟏

𝟓𝟎

𝐢=𝟎

 

  

  

1.- If 𝐱 = (𝟏 +
𝟏

𝐧
)

𝐧

 and 𝐲 = (𝟏 +
𝟏

𝐧
)

𝐧+𝟏

 

compare xy whit yx  

2.- Prove that, for every positive integer n: 

12 – 22 + 32 – 42 + ··· +(- 1) n · (n – 1)2 + 

(- 1)n+1· n2 = (- 1)n+1 ·(1 + 2 + ··· + n) 

 

 

A function y = f (x) is said to be periodic if 
there exists a positive real number p such 
that f (x + p) = f (x) for all x. For example, y = 

sin x is periodic of period 2. Is the function: 

y = sin (x2) 

periodic? Prove your claim 
  

A sequence a1, a2, a3, ······ 
satisfies that a1 = ½ and 
a1+a2+··+an= n2·an, for any n. 
Determine the value of an 

Given four weights that are 
in arithmetic progression 
and a two-arm scale, show 
how to find the largest 
weight using the scale only 
twice. 

 
 

Given a circle of diameter AB and a 
point X different from A and B, let 
tA, tB and tX be the tangents to the 
circle at A, B and X. Let Z be the 
intersection of AX with tB and Y the 
intersection of BX with tA. Prove 
that the three lines AB, tX and ZY are 
concurrent or parallel 

 

Show that if a number is rational, the 
decimal part, the integer part, and the 
number cannot be in geometric 
progression. 
Find a positive number such that its 
decimal part, its integer part and the 
number are in geometric progression 

 

Let n be a positive integer. Prove 

that if n is a power of 2 then n 

cannot be put as the sum of 

consecutive positive integers 

 

Two seventh grade students were allowed to play in an 
eighth grade chess tournament. Each pair of participants 
played each other once and each of the participants 
received one point for winning each game, half for 
drawing a draw, and zero points for each game lost. The 
two seventh graders received a total of eight points, and 
the eighth graders all earned the same number of points. 
How many eighth grade students participated in the 
tournament? Is it the only solution?  

Let ABCD be a rectangle 
with BC = 3 · AB. Prove that 
if P and Q are points on BC 
with BP = PQ = QC, then: 

DBC + DPC = DQC 

http://cms.math.ca/Competitions/CMO/
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6        COLLECTION FOR THE PREPARATION OF THE OLYMPIAD FESPM OF 1st AND 2nd OF E.S.O. IN  2004 AND 2005 
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AUTHOR: JOSÉ COLÓN LACALLE. RETIRED TEACHER.            7 

 

 

The figure shows four circles of 
radius 1 inscribed in a larger 
circle. 
What is the area of the yellow 
zone? 

Three friends decide to sell orange 
granite at the entrance of a sports 
stadium. They bought oranges 
and sugar and paid € 50. In 
addition, they paid € 100 for the 
rental of tables, purchase of 
glasses and drinking straws. They 
calculated to get 250 glasses of 
granite. How much should they 
sell each glass for to make a 25% 
profit? 

 
 

What is the natural minor 
that divided by 2, 3, 4, 5, 
and 6 gives the remainder 
1, 2, 3, 4, and 5, 
respectively? 

 

Find the naturals so that 
all their divisors, except 1, 
are even. 

 

I have two coins. One has a 7 on one side and 
the other has a 10. If we toss the two coins 
into the air and add the results that appear 
on their upper sides, we obtain: 11, 12, 16 
and 17. What numbers can be the numbers 
of the two coins? 

 

Each of two vertical poles 
of different heights located 
on a flat ground, has a 
device, in its upper part, 
that directs a laser beam to 
the base of the other pole. 
If the rays cross at a height 
of 24 m from the ground 
and if the shortest of the 
poles has a height of 40 m, 
what is the height of the 
tallest pole? 

 

Find the naturals such 
that half of their divisors 
are even and the other 
half are odd 

 

Find the pairs of four-
digit palindromes whose 
sum is a five-digit 
palindrome 

 

Place 1, or –1, in each box on a 4x4 grid so 
that the product of all the numbers in a 
row or column is always –1. What is the 
minimum and maximum amount of –1 
that we should put in? What would these 
quantities be on an nxn grid? 

 
 

 

 

From the top of a lighthouse 
located 127.5 m above sea level, 
you can see the horizon, how far 
is it from the lighthouse, knowing 
that a round the world is 40,000 
km? 

 

We have 12 50-cent euro coins and a one-euro coin. We put 
them in a circle. Starting with the coin you want, you have to 
count 13 coins to the right and the one in that place is 
eliminated. We go back to counting 13 coins starting with the 
next one, to our right, from which we have just withdrawn. 
We repeat this operation until we only have one coin. By 
which currency should we start counting so that the last one 
we withdraw is the one-euro coin? 

 

Four wounded soldiers have to 
cross a seriously damaged 
bridge at night to escape the 
enemy. The bridge only 
supports the weight of two 
soldiers at a time. When two 
soldiers cross it, they must do 
so at the speed of the slowest. 
The four soldiers only have 
one flashlight that has to be 
used every time they cross the 
bridge. 
Individually they take 1, 2, 4 
and 6 minutes to cross the 
bridge. What is the minimum 
time it takes for the four of 
them to cross it? 

 

Participants in a television contest 
must answer 30 questions. In each 
question if they do well, they get a 
point. If they fail, half a point is 
subtracted. If they do not respond, 
they receive zero points. If a 
contestant received six points, detail 
her responses. 

 

One person has a saddle valued at € 50 
and two horses. If you place the chair 
in the first, its value is twice the 
second. If you place the chair in the 
second, its value is triple the first. 
What is the value of each horse? 

 

Two elevators leave from the sixth floor of a building at 
two in the afternoon and both are going down. The fastest 
takes a minute to go from one floor to another, while the 
slowest takes two minutes. The first elevator to reach a 
floor will have to stop for three minutes to open doors, 
raise and lower passengers, and close doors. Which 
elevator gets to the first floor first? At what time will each 
elevator reach the ground floor? 

 

At home I have an alarm clock that goes back two 
minutes every hour, while my wristwatch advances 
one minute every hour. One day I set both clocks to 
correct times and left the house. When I went back 
into the house, in the clock on my wrist was 12 at 
night and, on the other hand, on the alarm clock it 
was 11 at night. How long was I away from home? 
At what exact time did you enter the house? 

 

 

 

The product of a two-digit 
number and its own 
numbers is 1950. Find this 
number 
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8   PROBLEMS FOR 3rd AND 4th OF ESO 
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AUTHOR: Collective “CONCURSO DE PRIMAVERA” (http://www.concursoprimavera.es/#concurso)           9 

 

  

The sum of three digits gives 15. If 
one of them is replaced by 3, the 
product of the new digits gives 36. 
What digits were at the 
beginning? 

 

Given the triangle ABC, let 
BE and AD be two medians 
whose intersection is F. 

 Suppose AFDC = 3. Find the 

area of the triangles EAB and 

AFB and the area of the 
quadrilateral EFDC. 

 

Find the naturals less than 100 
with the greatest number of 
divisors 

 

Find the naturals whose 
square and the number itself 
end in the same two digits 
and in the same order 

 

In a regular dodecagon we have 
inscribed a square, as shown in the 
figure. In addition, we have drawn the 
symmetrics of the sides of the 
dodecagon with axis of symmetry the 
sides of the square. Find the measure 
of angle x and the area of the star if the 
side of the dodecagon is 1 

 

There is a square ABCD and a 
quadrant of radius CB and 
centre B. P is a point of the 
quadrant that is eight units 
from the DA side and one unit 
from the DC side. Find the side 
of the square  

It is known from the natural N 
that it is a multiple of p but it is 
not a multiple of 2p. Find the 
remainder of N by dividing by 2p 

 

Two sides of a quadrilateral are 
4 and 1. One of the diagonals, of 
length 2, divides the 
quadrilateral into two isosceles 
triangles. Find the perimeter of 
the quadrilateral 2 4  2 

 3 3  

6  1  
 

Fill cells in the attached matrix 
with digits so that all rows add 
up to the same, all columns add 
up to the same, even though 
the sum of a row may be 
different from the sum of a 
column 

 

 

In the image there are two 
equal circles with centres A and 
B. Each of them passes through 
the centre of the other and the 
line that passes through A and B 
intersects the circles at C and D. 
If E is the intersection of the 

two circles, find CED 
 

On a math test, if each boy had scored 
three more points than he did scored, 
the class average would have been 
1.2 points higher than it was. Find the 
percentage of girls in the class 

 

I have two dice, one red and one 
blue. If I roll both at the same time, 
what is the probability that the 
number on the red die is greater 
than the number on the blue die? 

 

We divide a square of 125 cm2 in 
area into five regions, four squares 
and an L-shaped polygon, all of 
equal area. What is the length, in 
cm, of the shortest side of the L-
shaped polygon? 

 

In the attached figure the 
segments AB, CF and ED are 
parallel. If the length of AB is 
10 and the length of ED is 7, 
find the length of the 
segment CF 

 

With the digits 1, 2, 3, 4 and 5 written 
in some order we form the PQRST 
number. If PQR is a multiple of 4, QRS 
is a multiple of 5 and RST is a multiple 
of 3, find the number PQRST 

 

 

 

 

Calculate the 
remainder of dividing 

x100 – 2x99 + 4 
by 

x2 – 3x +2 

 

A bag contains 3 red and 2 green 
balls. We remove, one by one and 
without return, balls from the bag 
until we have removed all of the 
same colour. What is the 
probability that we have drawn the 
3 red balls? 

 

 

We inscribe a semicircle in an 
isosceles triangle of base 16 and 
height 15, as shown in the figure. Find 
the radius of the semicircle 

 

What is the sum of the 
measure of the angles A, B, C, 
D and E of the star in the 
attached figure? 

http://www.concursoprimavera.es/#concurso
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10   PROBLEMS FOR HIGH SCHOOL (16-18 YEARS OLD) 
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AUTHOR: COLLECTIVE “CONCURSO DE PRIMAVERA” http://www.concursoprimavera.es/#concurso            11 

 

 
 

 

 

In the figure there is a regular 
octagon with side 4 cm. Find 
the area of the octagonal star 

 

A bag contains m white and n black 
balls. We draw a ball at random and 
return it by adding k balls of the same 
colour as the one drawn. We draw 
another ball at random, what is the 
probability that the second ball 
drawn is white? 

 

Calculate the sum of all 
the products of two 
different naturals taken 
from 1 to n. 

 

If 

x2 + x·y + y2 = 84 
x – (x·y)1/2 + y = 6 

calculate x·y 

 

The drawing shows a quadrant 
of radius s and two tangent 
semicircles. Find the radius of 
the small semicircle. 

 

In a right triangle, the bisector of 
an acute angle cuts the opposite 
leg into two pieces of length 1 and 
2: What is the length of the 
bisector segment inside the 
triangle? 

 

How many pairs of integers 

(x, y) with x  y, verify that 
their product is equal to 
five times their sum? 

 

What is the remainder of 
the division of 

P(x)=x200-2x199+x2+x+1 
between D(x)=x2-3x+2? 

 

There are ten consecutive 
naturals. The sum of nine of 
them gives 2022. What 
number have we not 
added? 

 

In the drawing EF // DG // 
AB. The shaded areas 
have the same area and 
CD = 4·DA 
Find the ratio between CE 
and EA 

 

Solve in ℝ 

𝐱𝟐 + 𝐲𝟐 = |𝐱| + |𝐲| 

  

 

How many numbers less than 
100 are the product of three 
prime numbers? 

 

Points A, B, and C in the figure 
divide each side of the triangle 

MNP into two pieces that are in 
the ratio 1: 3. Find the fraction of 

the area of the triangle MNP 
coloured red 

 

For what values of x is the 
expression: 

𝐬𝐢𝐧𝟑𝐱 · 𝐜𝐨𝐬 𝐱

𝟏 + 𝐭𝐚𝐠𝟐𝐱
 

reaches its highest value and what 
is this? 

 

Let us consider the naturals with nine 
figures. How many numbers do we 
have to extract to ensure that at least 
two of them have the same number 
in the tens of thousands? 

 

Solve f(f(f(x))) = 0, being: 

𝐟(𝐱) = {
𝐱 + 𝟒 𝐬𝐢𝐢 𝐱 ≤ −𝟐

−𝐱  𝐬𝐢𝐢 − 𝟐 < 𝐱 < 𝟎
𝐱     𝐬𝐢𝐢  𝐱 ≥ 𝟎

 

 

From the function f (x) it is known 
that it is periodic of period 5 and 
that in [3, 8 [verifies: 

f(x) = x2 – 10x + 25 
Find f(2022) 

 

Points A and B are points on the 
graph of 

y = x2 – 7x – 1 
Find the length of segment AB 
if (0, 0) is its midpoint 

 

The circle and the rectangle in the 
figure have the same centre. The 
dimensions of the rectangle are 6x12 
and the small sides of the rectangle 
are tangent to the circle, what is the 
area of the region common to the 
circle and the rectangle? 

If the quotient between the 
radius of the circular sector and 
the radius of the circle is three, 
what is the quotient between 
their areas? 

  

If the larger base of an isosceles 
trapezoid measures the same as 
the diagonal and the smaller base 
measures the same as the height 
of the trapezoid, find the ratio of 
the length of the smaller base to 
the length of the larger base. 

 

A square has one vertex at 
the point P (1, 2) and 
another on the line y = 3x + 
4. What is the smallest 
possible value for its area? 
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