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Solutions 

1. Answer: 14. 

Solution: Suppose that twice every day, in the morning and in the evening, 

recordings (rainy or clear) were made in a journal of weather observations. 

On the 11 rainy days 11 recordings of rain and the same number of 

recordings of clear weather were made. Hence, the remaining six recordings 

of clear weather were made on days when it didn’t rain at all, two entries on 

each day. Consequently, the number of days without rain was 3. 

2. Answer: 100101 101100  .  

Solution: By taking the root of degree 101100  , we reduce the problem to 

the comparison of numbers 100100  and 101101 . We investigate the monotony 

of the function x
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,e ) the function decreases, and consequently 100101 101100  . 
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4. Answer: 30. 

Solution: Since with each cutting we increase the number of pieces by 6, 10 

or 15, the problem can be reduced to finding the maximal number N that 

cannot be represented in the form of 1+6x+10y+15z, where x, y and z are 

non-negative integers. 

Let us first show that it is impossible to obtain 30 pieces, i.e., that the 

equation 1+6x+10y+15z=30 has no solution. Obviously, x cannot equal zero, 

since in that case 10y+15z would equal 29, which is impossible since 10y+15z 

is divisible by 5. Similarly, y cannot equal zero, since in that case 6x+15z 

would equal 29, which is impossible since 6x+15z is divisible by 3. And z 

cannot equal zero, since in that case 6x+10y would equal 29, which is 

impossible since 6x+10y is an even number.  

If 1x , 1y  and 1z , then the sum 1+6x+10y+15z is obviously greater 

than 30.  

Now let us prove that any number of pieces greater than 30 is obtainable. We 

verify it directly for each number from 31 to 36: 
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Any greater number can be obtained by adding a certain number of sixes to 

one of the above six numbers (depending on its remainder of division by 6). 

5. Answer:  100)10(100 f . 

Solution: It is easy to prove by induction that 
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and 100, which can be reduced to the comparison of 98100

and !99 . By multiplying the obvious inequalities 100n
 
, 992  n , we 

obtain !9910098  . 

6. Answer: 30. 

Solution: The number of pairs of faces which can be glued together is 

104
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. If the pair of faces which are being glued together is fixed, 

there are three possible options of gluing them. 

7. Solution: Let us suppose that xxPxR  )()( . Then 

).12)()(())(())(())(( 2  baxxaPxPcxxPbxxPaxRP  

8. Answer: It is possible. 

Solution: We construct a directed graph whose vertices correspond to the 

cells of the board, and the edges (arrows) correspond to the possible moves. 

This graph is connected, and the number of arrows entering into any vertex is 

equal to the number of arrows coming out of it (because each move can be 

associated with an opposite move). Traversing this graph is possible. 
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