Answers and solutions to problems of the 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
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.)

Answer : 20

Solution : The conditions show that walking speeds of Mike and Serge and their cycling speeds are equal to
each other, since they met halfway. Moreover, their cycling speeds are 30*15=2 times greater than their
walking speeds. Therefore, in the evening, Serge will only travel a third of the way to meet Mike (since his
speed is 3 times slower than their speed of approach), and he will spend 30*2/3=20 minutes doing so.

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?

Answer : 24

Solution : Let's show that each boy ate an even number of pies (this implies that the boys couldn't have eaten
all 25 pies, but at most 24). Indeed, someone had to eat twice as many pies as his neighbor to the right, and
then everyone would eat an even number of pies, otherwise each boy would eat 2 pies fewer than his
neighbor to the right, and in this cast the first boy would eat 2*5=10 pies fewer than himself. l.e. someone ate
an even number of pies, and the rest did the same. The boys could have eaten 24 pies in the following way: 2,
4,8, 6, 4.

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?

Answer : 946

Solution : Let n be a three-digit number. After John's operations, the resulting number is 104n+1. This number
must be divisible by 105. Note that 104n+1=105n in+1=105n+(1 in). Since 105n is divisible by 105, 104n+1 is
divisible by 105 only if (1 in) is divisible by 105, and this means that (n i1) is divisible by 105. Thus, n=105k+1,
where k is an integer ranging from 1 to 9. Therefore, the largest appropriate three-digit number is
105*9+1=946.

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 number 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.

Answer : 112

Solution : Here are the first seven numbers: a, b, c, a+c, at+b+c, a+b+2c, 2a+b+3c. The sum of all these
numbers is 6a+4b+8c=224. The required sum is a+b+c+(2a+b+3c)=3a+2b+4c, which is half the sum of all the
numbers on the blackboard. Therefore, the answer is 224/2=112.

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 - L Gs€qli&hce (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?

Answer : 10

Solution : We can see that the numbers in Jill's row differ by at least 1. Let's write out the smallest numbers
(nmin) with the given sum of digits (S(n)):



