Answers and solutions to problems of the Red Difficulty Level
MathCat

Problem 1. (5 credits ) The digit 5 was added to the right of a natural number N, and
the result of this operation it 1823 greater than N. Find N.

Answer : 202
Solution : Adding a digit to the end of the number is the same as multiplying N by 10
and adding that digit. Therefore, ,i.e. .

Problem 2. (6 credits ) A student group consists of 25 students with certain math, physics, and chemistry
scores. 8 students have the same math and physics scores. 13 students have different math and chemistry
scores. Find the minimum possible number of students whose physics and chemistry scores are different.
Answer : 4

Solution : 12 students have the same math and chemistry scores. A maximum of 8 of them can have the same
physics scores as well; this means that all three scores of at least 4 students are not the same. This happens if,
for example, 8 students have the same scores in all three subjects, another 4 students have the same math and
chemistry scores unlike their physics scores, and the remaining 13 students have the same physics and
chemistry scores unlike their math scores.

Problem 3. (8 credits) 7TKHUH DUH FRLQV RI GHQRPL GeDt$\obh R @aMe RTlbm Sawyer and
Huckleberry Finn take turns taking three coins from the table. When two coins remain on the table, the first
player wins a prize equal to the difference in their denominations. What is the maximum prize this player can
win, regardless of his opponent's play?

Answer : 16

Solution : Let's show that the first player can always get a difference of 16. On his first move, he takes coins 14,
15, and 16, and then groups all the remaining numbers on coins into pairs with a difference of 16. On each
move, the second player either takes three numbers from different pairs or takes any entire pair and one
number from another pair. In the first case, the first player takes all the remaining numbers from these pairs, and
in the second case, he takes one remaining number and any entire pair. At the end, the numbers remaining will
be from one pair, and this means that the difference will be 16.

Now let's show that the second player can prevent the first player from getting more than 16. He can take three
coins of the highest denomination each time. During his 4 moves, he can take 12 coins; this means that the
coins of denominations from 18 to 29 cents will be absent on the table in the end, and the maximum remaining
difference between 1 and 17 is exactly 16.

Problem 4. (8 credits ) The point on the side of the parallelogram is such that the lines and
are perpendicular. The point  on the side is equidistant from the vertices and . , and

Find

Answer : 9

Solution : Let be a point on the side equidistant from and . This means that is the perpendicular
bisector of the diagonal of the parallelogram, i.e. . Therefore, the quadrangle is a parallelogram,
and . This means that , and since is a rhombus,

Problem 5. (10 credits ) Robin the Bobbin eats candies every day. Over any 3 consecutive days, he eats no
more than 10 candies, and over any 5 consecutive days, he eats no more than 18 candies. What's the largest
amount of candies he can eat in 19 days?

Answer : 66

Solution : Let's split all 19 days into three groups of three days and two groups of five days. Robin the Bobbin
eats no more than 18*2+3*10=66 candies during the whole 19-day period. There's a case for exactly 66
candies: he eats 6 candies on the first day, 2 candies on the second day,

and 2 candies on the third day, and then he repeats this three-day

sequence «

Problem 6. (10 credits ) A lazy mouse and a piece of cheese are on a grid
of hexagonal cells, as shown in Figure 1. The mouse can move from its cell
to any adjacent cell during its turn. However, it:

1) never moves to a cell that is higher than its cell,

2) never returns to any previous cell.

How many ways does the mouse have to reach the cheese?

Answer : 384

Solution : Note that for any two cells within a single horizontal row, there is
only one way from the first cell to the second one. Therefore, knowing the

cells where the mouse moves to another row, we can uniquely reconstruct Figure 1



