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The result is computed from the five problems with the highest scores.
Name:_____________________                     School:___________________  

1. Points K and L are marked on side AB of triangle ABC so that KL = BC and  AK = LB. Given that M is the midpoint  of  side AC, prove  that  
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                                          (12 Marks)
Solution  Let O be a midpoint of AB. Then MO = 1/2AB = 1/2KL = KM = KL. Therefore, points K, M and O belongs to a circle with radius KO and centre at O. since KL is a diameter of this circle, 
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The result is computed from the five problems with the highest scores.
Name:_____________________                     School:___________________  

2. Ahmad summed up 10 consecutive powers of  2,  starting from some power, while  Mahmud  summed up several consecutive positive integers starting from 1. Can they get the same result?                        (12 Marks)
Solution 
Ahmad’s  sum  is 
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And Mahmud’s sum is
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Equalizing these sums we have  
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 Here n or n+1 should be odd number. If n is odd, then n=1023 and n+1=1024=210, i.e., for n=1023 and k=9 they got the same result.
The result is computed from the five problems with the highest scores.
Name:_____________________                     School:___________________  

3. There are 99 sticks of lengths 1, 2, 3, . . . , 99. Is it possible to arrange them in a shape of rectangle?                                     (12 Marks)

Solution  yes. 

For example, from sticks of length 1, 2, 3 we make two sides of length 3,  divide other sticks into 48 pairs with sum of length 103: (4, 99), (5, 98), …, (51, 52) and make from them two sides of length  24(103 = 2472.

The result is computed from the five problems with the highest scores.

Name:_____________________               School:___________________  

4. Find  BD given that AC = BC, AB = BD, AD = 4 and CD = 32    (12 Marks)

[image: image6.emf]
Solution
 AC=AD+DC=4+32=36. Let BE is the  altitude . Then EC=34 and 
BE2 =BC2-EC2=362-342=140 and BD2=22+140=144. Thus BD=12.
The result is computed from the five problems with the highest scores.

Name:_____________________               School:___________________  

5. The numbers which contain only even digits in their decimal representations are written in ascending order such that

2, 4, 6, 8, 20, 22, 24, 26, 28, 40, 42,…
What is the 2015th number in the sequence?                  (12 Marks)
Solution Let us add on first place 0, then till 200 we have 25 numbers, till 2000 we have 125, till 20000- 625, till  40000-1250, till 60000-1875, till 62000-2000, that is 62000 is 2001st, 62020-2006, 62040 -2011th and 62060 is the 2016 (including  0) and is 2015th in the given sequence.

Second solution 
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+0∙0 and corresponding number is 62060. That is we consider the number 2015 in the base 5 with digits 0,2,4,6,8.
The result is computed from the five problems with the highest scores.

Name:_____________________               School:___________________  

6. The population of small town consists of 2015 residents. Is it possible that each resident has exactly 5 friends among this population?          (6 Marks)
Solution The total number of friendly pairs is 2015∙ 5=1075. But this number should be even, since if A is a friend of B then B is the friend of A. Thus this situation is impossible. 
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