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MATH-Individual Contest 

Solutions-CLASA a IX a 

 

Problem 1 

If 1,, *   cbasiRcba prove: 
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Solutions problem 1 

a). .1 cba We multiply the relation with b and we add c, obtaining 

     cacbcabbcbcab  1 and analogous                                  (10p) 

Obtaining the equality                                                                                                 (3p) 

b).Using the previous point, the equality is equivalent with 
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abba 2 and the analogous                                                                                  (3p) 

Replacing and Obtaining the equality                                                                          (2p) 

 

 

Problem 2 

Be M a point inside ABC  non-isosceles of sides a,b,c with G the barycenter (center of 

gravity) of the triangle and I the center of the incircle. 

a)Demonstrate that
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b)Demonstrate that M,G,I are collinear if and only if 

      0  ABMCAMBCM AbaAacAcb  

 

Solutions problem 2 
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   and CMDBMDBCM AAA    hence the result appears                                                 (3p) 
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Hence the result appears                                                                                                 (2p) 

 

 

Problem 3 

Be nN

 determined. 

  a)Determine the rest of the division of
n25 to 22 n . 

 

b)Show that the array (order)  
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a , where  a  is the fractionary part of the 

real number a, is a geometric progression and that every other arithmetic progression 

 
1nnb  with natural terms that has two common terms with  

1nna  has an infinity of 

common terms with the progression  
1nna . 

 

Solutions problem 3 

a).       115.......1515151155
110 22222 

nnn

                                              5p 

215415 2  
k

si Hence the result appears                                                                    5p 

b).
2

1

2

2

22

2

2

2

2
2

5

2

1

2

12

2

5 





























 














n

nnn

n

n

nn

k
so the geometric progression         3p 

)____(2

)____(2

termscommontwootherthemrb

termscommontwofirstthebab

tn

s

pn

sps









                                                2p

 

  )12(2)12(2122 )(   ptkpnptpnptpn rrmr
                                             

5p 

termscommonotherarub

ruru

ptk

ps

ptkpnpnpnkpktpn

__2

2222

)(

)(









                                                           5p 

 

 



             

CONCURSUL PLURIDISCIPLINAR PROSOFT@NT 
martie 2017 

 

Problem 4 

Consider the array (xn)n≥0 given by xn = 2
n
− n, n ∈N. Determine all the natural numbers p 

for which sp = x0 + x1 + x2 + ・・・+ xp is a degree with a natural exponent of 2. 

 

Solutions problem 4 

Sp=2
p+1

-
𝑝(𝑝+1)

2
− 1                                                                                                             5p 

It is shown that 2
p
<sp<2

p+1
, for p≥3. sp is a no a degree with a natural exponent of 2.     3p                                                                                                

It is proven through mathematical induction that 
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2
+ 1 < 2𝑝 , 𝑓𝑜𝑟 𝑝 ≥ 3                  8p 

It is proven that 2
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It is noticed that s0=2
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Hence, p€{0,1,2}                                                                                                               2p 


