Green Difficulty Level MathCat

Problem 1. (5 credits) In the morning, Mike and Serge walked toward each other and

met 30 minutes later exactly halfway between their houses. At lunchtime, they rode
2025 their bicycles toward each other and met 15 minutes later exactly halfway again. How
many minutes will it take them to meet in the evening after leaving their houses if
Mike rides his bicycle and Serge walks? (All speeds are constant; Serge's walking
speed and Mike's cycling speed are always the same.)

Problem 2. (5 credits) Five boys sitting at a round table were brought 25 little pies for breakfast. Each boy ate
either twice as many pies or two fewer pies than his neighbor to the right. What is the greatest number of pies
the boys could have eaten?

Problem 3. (7 credits) John supposed that if any natural number is multiplied by 104 and 1 is added to the
product, the result is divisible by 105. When testing this John's supposition with the number 23/23*104=2392,
Sam found that the number 2392+1=2393 is not divisible by 105. What is the largest three-digit number that
becomes divisible by 105 after John's operations?

Problem 4. (9 credits) Three numbers are written in a row on the blackboard. A pupil continues this row to the
right in the following way: each new number is equal to the sum of the rightmost humber and the third number
from the right. For example, the fourth number is equal to the sum of the third number and the first number, the
fifth number is equal to the sum of the fourth number and the second number, and so on. In this way, he
added four numbers. The sum of all seven numbers is 224. Find the sum of the first, second, third, and
seventh numbers.

Problem 5. (10 credits) Jack wrote k natural numbers, the sum of which was 92. Jill calculated the sum of
each number's digits and wrote those sums in the second row. Every number in Jill's sequence (except for the
first one) was the same natural number greater than the previous one. What would be the largest k value in
that case?

Problem 6. (10 credits) The vertices of the quadrilateral lie at the midpoints /7
of sides of the squares, as shown in Figure 1. Find the grey area inside the _—
quadrilateral if the area of one square is 1 square unit.

Problem 7. (12 credits) In a large family, each child was asked, ‘How many
brothers do you have?’ The answer of each child was a natural number, and ~— J

the sum of all those numbers was 44. How many children were in the family \\
if all the children answered correctly? Figure 1

Problem 8. (13 credits) All faces of seven dice are marked with all natural numbers from 1 to 42 (one humber
on each face, no duplicates). Before rolling the dice, Ann can wave her magic wand, causing each dice to
come up the largest of the six numbers on its faces. What sum of numbers is guaranteed for Ann if she rolls all
the dice?

Problem 9. (14 credits) In an acute triangle ABC, a bisector and an altitude are drawn from each angle. The
angle between the bisector and the altitude is 8° for the angle A and 13° for the angle B. Find the angle
between the bisector and the altitude drawn from the angle C.

Problem 10. (15 credits) Lucy colors all the cells of a 5x5 square board black and white. She likes the
coloring if each cell has an even number of black adjacent cells. How many different colorings might Lucy like?



