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Problema 1.

Determinati ultima cifra a mediei aritmetice a primelor 2p+1 numere ale multimii M = { x e N/ x >

2si 2X+
6

; este reductibila },p € N".

Solutie si barem:

2xX+1
6Xx—-7

reductibild =existd d € N*, d # 1 astfel incat d|(2x+1) si d|(6x—7).

Rezultd cd d|10, adica d €{2,5,10}. Cum 2x+1 si 6x—7sunt impare, rezultd d =5.............. 2p

Deci 2x+1=5k , k=impar.
k=2-n+1l= 2X+1=52n+1) = X, =5N+2, N21.... 2p
Primele 2p+1 numere din multimea Msunt{5-0+2,5-1+4+2, 5-2+2, 5-34+2,...,5-2p+

5-(1+2+3+..+(2p+1))+2-(2p+1)

=5p+7
2p+1 P

1) + 2} iar media lor aritmetica este: m, =

Problema 2.

Consideram %A;04,, <A,0A;, <XA3;0A,, ..., ¥A;0A, <A;,0A; unghiuriin jurul punctului O,

m(XA,04,) = (t + 9p)?, t,p € N".

a) Calculati m(xA4,04,,).
b) Demonstrati ca daca t <2p, atunci [OA5 este bisectoarea unghiului <A;0A,.

Solutie si barem:

a) t+t+p+t+2p+...+t+9p=360"° = 2-1+9-P=72° i, 2p
m(2A4,04;) = m(XA4,04;) + m(€A,04,9) =t + (t +9p) = 2t + 9p =
729 i, 1p

b) 2t+9p=72°=9p=par=p=par. pP=2Kk=>t+9K =36 ..ccccecrrrirrrrrrrrrrrrrnn. 1p

t<2p = t<4k =36-9% <4k =k=>3
t,k e N"si t+9k =36° =k <4.Deci k=3.
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Atunci t=9°gi p=6°
Deci %A4;045 = 9+ (9 + 6) + (9 + 12) + (9 + 18) = 72° iar ¥As04, = %As04, +
FAG0A; = (94 24) 4+ (94 30) = 72% oo 1p

Problema 3.

Cate unghiuri cu masurile de 10°si 18° putem construi Tn jurul unui punct?
E:17044 (Gazeta Matematica nr 11/2024)

Solutie si barem:

Fie x numarul unghiurilor de masura 10°si y numarul unghiurilor de masura 18°.

10°x+18°y =360" < 5°X+9°y =180" < 5°X =9 (20— ¥) ooeoerrrrrrerreeieeeeereneeens 2p
9] X =5 X €{0,9,18,27,36, ...} ouerrrrreeensinseeeenssees s 2p
Obtinem (X, y) €{(0,20), (9,15), (18,10), (27,5), (36,0)},5 variante ...........ccccccccccccccc 3p
Problema 4.

Fie numarul abcd:13.

a) Demonstrati ca dbca:13 daca si numai daca bc13 si dati un exemplu de astfel de numere.

b) Cate numere abcd :13au proprietatea ca dbca:13?

Solutie si barem:

a)
abcd:13 «<>1000-a+10-bc+d 13 <> 1001-a+10-bc+d —a'13 < M
13-11-7-a+10-bc+d —a'13<10-bc+d —a’13
.................................... 1p
dbca:13 <> 1000-d +10-bc+a'13<>1001-d +10-bc+a—-d 13 < @
13-11-7-d +10-bc+a—-d:13<10-bc+a—d:13
..................................... 1p

Din (1) si (2) rezulta ca bci13si d —ail3=a=d

Reciproc, daca bc:13, atunci din (1) rezultd ca 1001-d +10-bc+a—d:13=>dbcail3 ........ 2p
Unexemplu abcd =dbca=2132 1p
b) bc {00, 13, 26, 39, 52, 65, 78, 91}si(a,d) € {(11),(2.2).(3.3),.....(9.9)} e 1p
8-9=72 deastfel de numere 1p
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