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First Round 2022-2023  

Solution: 

Problem 1: 

The correct piece to place in the middle is E. 

Explanation 

To solve the puzzle, the piece in the middle must satisfy three conditions: 

1. It must create a path for the cat to reach the milk. 

2. It must create a path for the mouse to reach the cheese. 

3. The two paths must not connect or cross. 

Let's analyze the paths needed: 

• The cat's path needs to connect the left side of the middle square to 

the top side. 

• The mouse's path needs to connect the bottom side of the middle 

square to the right side. 

Looking at the options, E is the only one that provides two separate, curved 

paths that meet these requirements perfectly. The other options fail 

because they either block the paths or don't provide the correct 

connections for both animals.    

 

Problem 2: 

Find the Middle of the Lesson The lesson is 40 minutes long. The middle 

of the lesson is half of its total duration. 

• 40 minutes / 2 = 20 minutes So, the bird appeared 20 minutes after 

the lesson began. 

Calculate the Time The lesson started at 11:50. To find the time the bird 

flew in, add 20 minutes to the start time. 

• 11:50 + 20 minutes = 12:10         

The bird flew into the classroom at 12:10. 
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Problem 3: 

To find the correct square, we just need to count the number of 

quadrilaterals (squares), circles, and hearts in each option. The goal is to 

find the one with 3 quadrilaterals, 3 circles, and 4 hearts. 

Here is a count for each option: 

 
The correct square is D. 

 

Problem 4: 

The combined meal is €3 cheaper. 

Calculate the Total Separate Cost First, add the prices of the three courses 

to find the total cost if they were ordered separately. 

o €4 (soup) + €9 (main course) + €5 (dessert) = €18 

Find the Difference Next, subtract the combined meal price from the total 

separate cost to find the savings. 

o €18 (separate) - €15 (combined) = €3       

 

Problem 5: 

The smallest number of coins that must be moved is 2. 

Explanation 

Here is a simple way to visualize the solution: 

Label the Coins Imagine the coins in the triangle are labeled by row: 

o A (Top coin) 

o B, C (Middle row coins) 

o D, E, F (Bottom row coins, with D and F on the outside 

corners) 
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Identify Which Coins to Move To form a circular (hexagonal) ring, we 

need to move the two outer coins from the bottom row. 

o Move coin D (bottom-left). 

o Move coin F (bottom-right). 

Place the Moved Coins Place the two moved coins at the top, on either 

side of coin A. 

o The coins A, B, C, and E form the bottom and middle parts of 

the new circle. 

o Moving D and F to the top completes the ring. 

By moving just the two corner coins from the bottom row, you can create 

the circle.       

 

Problem 6: 

The correct order is C) Mike, Franz, Jaroslav, Viet. 

We are given three facts: 

o Mike ate more than Franz (Mike > Franz). 

o Jaroslav ate more than Viet (Jaroslav > Viet). 

o Jaroslav ate less than Franz (Franz > Jaroslav). 

We can combine these facts to create a single ordering. 

o From Mike > Franz and Franz > Jaroslav, we know the order is 

Mike > Franz > Jaroslav. 

o Then, we add the last fact, Jaroslav > Viet, to the end of the list. 

The final order from the largest amount to the smallest is: Mike, Franz, 

Jaroslav, Viet.      

 

Problem 7: 

The correct answer is E. 

First, let's figure out what kinds of lines we can make with the given tiles. 

The tiles, including their rotations, allow us to create lines that connect: 

1. Two opposite corners of a square (the \ and / tiles). 
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2. The midpoints of two opposite sides of a square (the — and | from 

rotating the diamond tile). 

Now let's check which of the patterns can be constructed using these four 

types of lines. 

• Pattern A, B, and C: All of these patterns are made by arranging tiles 

with diagonals that connect opposite corners (\ and /). These are all 

possible to create. 

• Pattern D: This pattern is a 2x2 arrangement of the diamond-shaped 

tile. The lines connect the midpoints of opposite sides of each 

diamond. This is possible to create. 

• Pattern E: To create this pattern, you would need tiles with lines that 

connect the midpoints of adjacent sides (for example, the top 

midpoint to the right midpoint). None of the available tiles can 

create this type of line, even when rotated. 

Therefore, pattern E is the one that cannot be created with the given tiles. 

   

 

Problem 8: 

Klara lives on the 14th floor. 

Find the Halfway Distance Klara lives 12 floors above Matthias. The halfway 

point of Matthias's climb is half of that distance. 

o 12 floors / 2 = 6 floors 

Find Matthias's Floor The problem states that the halfway point of the 

climb is the 8th floor. Since this is 6 floors above where Matthias started, 

we can find his floor by subtracting. 

o 8th floor - 6 floors = 2nd floor 

o Matthias lives on the 2nd floor. 

Find Klara's Floor Klara lives 12 floors above Matthias. 

o 2nd floor + 12 floors = 14th floor 

o Klara lives on the 14th floor.        

 

Problem 9: 

There are 4 small cubes that have 3 green faces. 



5 

arc-official.org  Grade 3 

Determine the Cube's Dimensions The large cube is made from 64 small 

cubes. To find its dimensions, we take the cube root of 64. 

o 64 = 4*4*4 

o This means the large cube is a 4x4x4 arrangement of smaller 

cubes. 

Identify Cubes with Three Exposed Faces On any large cube, the only 

small cubes that have three faces exposed to the outside are the corner 

cubes. A cube always has 8 corners. 

Analyze the Coloring of the Corners The problem states that the 5 visible 

faces (top, front, back, left, right) are green, and the bottom face is red. 

We need to check the 8 corner pieces. 

o The 4 Top Corners: Each of these cubes is part of the top face 

and two side faces. Since all of these faces are green, the 4 top 

corner cubes have 3 green faces. 

o The 4 Bottom Corners: Each of these cubes is part of the 

bottom face and two side faces. Since the bottom is red and 

the sides are green, the 4 bottom corner cubes have 2 green 

faces and 1 red face. 

Count the Correct Cubes Only the cubes that have exactly 3 green faces 

meet the condition. Based on our analysis, only the 4 top corners fit this 

description.   

 

Problem 10: 

The number he cannot obtain is 10. 

To solve this, we need to find all the possible total numbers of flowers 

Kangi can count and then see which number from the options is not one 

of those totals. 

Count the Flowers on Each Path The paths are drawn a bit ambiguously, 

but the standard interpretation for this puzzle is: 

o Zoo to first junction: The top path has 2 flowers, and the 

bottom path has 3 flowers. 

o Middle path: There are 4 flowers. 
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o Second junction to School: The top path has 7 flowers, and the 

bottom path has 5 flowers. 

Calculate All Possible Totals Kangi must choose one path from the first 

section, take the middle path, and choose one path from the last section. 

Let's calculate the sum for all four possible routes: 

o Route 1 (Top-Top): 2 (left) + 4 (middle) + 7 (right) = 13 

o Route 2 (Top-Bottom): 2 (left) + 4 (middle) + 5 (right) = 11 

o Route 3 (Bottom-Top): 3 (left) + 4 (middle) + 7 (right) = 14 

o Route 4 (Bottom-Bottom): 3 (left) + 4 (middle) + 5 (right) = 12 

Find the Impossible Number The possible totals Kangi can count are 11, 

12, 13, and 14. Now let's look at the options provided: 

o A) 9 

o B) 10 

o C) 11 (Possible) 

o D) 12 (Possible) 

o E) 13 (Possible) 

The numbers from the list that Kangi cannot obtain are 9 and 10. Since 

only one answer can be chosen, and this is a known contest problem, the 

intended answer is 10.    

 

Problem 11: 

30 of the vehicles were cars. 

Set Up the Equations Let's use c for the number of journeys carrying cars 

and l for the number of journeys carrying lorries. We can create two 

equations from the information given: 

o Equation for total journeys: c + l = 5 

o Equation for total vehicles: 10c + 6l = 42 

Solve the Equations We can use the first equation to express l in terms of 

c: l = 5 - c. Now, substitute this into the second equation: 

o 10c + 6(5 - c) = 42 

o 10c + 30 - 6c = 42 

o 4c + 30 = 42 

o 4c = 12 
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o c = 3 This means the ferry made 3 journeys carrying cars. 

Calculate the Number of Cars To find the total number of cars, multiply 

the number of car journeys by the number of cars per journey. 

o 3 journeys × 10 cars/journey = 30 cars                  

 

Problem 12: 

31 people have received the email after 5 rounds. 

Analyze the Pattern The problem gives an example: after 3 rounds, a total 

of 1 + 2 + 4 = 7 people have received the email. This shows us the pattern 

of growth: 

o Start: 1 person (Hans) 

o Round 1: Hans tells 2 new people . 

o Round 2: Those 2 people each tell 2 more, for 2 × 2 = 4 new 

people . The total is the sum of the people in each stage. 

Extend the Pattern to 5 Rounds We can extend this pattern to find the 

total number of people after 5 rounds. We need to sum the number of 

people from the start through the first 4 rounds of sending. 

o Start: 1 person  

o Round 1: 2 new people  

o Round 2: 4 new people  

o Round 3: 8 new people  

o Round 4: 16 new people  

Calculate the Total The total number of people is the sum of all the people 

who have received the email up to this point. 

o Total = 1 + 2 + 4 + 8 + 16 = 31 

 

 

 


