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Olimpiada Nationala de Matematica
Etapa locala - 15 februarie 2025
Clasaa V-a

Barem de notare si evaluare

e Pentru orice solutie corectd, chiar daca este diferita de cea din barem, se acorda punctajul
maxim corespunzator.

e Nu se acorda fractiuni de punct, dar se pot acorda punctaje intermediare pentru rezolvari
partiale, in limitele punctajului indicat in barem.

Erata Problema 1: Stabiliti daca existid cel putin 15 patrate perfecte intre numerele
22n+3 i 5. 4"%3 oricare ar fi numirul natural n.

223 = 221 23 = (2M)2 - 8.ttt ettt ettt 1p
54M3=5. 22" *3=5.220*3) = 5. 22M*6 - 5.22. 26 =300 (2M2, .o, 1p
Cum8<9<16<25<36<49<64<81<100<121 <144 <169 <196 <225<256<

289 <320 / (2ot ettt ettt 2p
Obtinem ca:

8- (2")2 <9- (22 < 16- (2")% < 25- (2")? < 36- (2"2 < 49- (2")% < 64- (2M2 < 81- (22 <100- (2M)>
<121- (2"? < 144- (2")% < 169- (2M? < 196 (2")? < 225- (2")% < 256- (2M)? < 289- (2")? < 320-

8 (2M2 < (3:2M)2 < (4-2")% < (5-2")? < (6:2")? < (7-2")? < (8-2")? < (9-2")? <(10-2")2 < (11-2")% <

(12:2M2 < (13-2M2 < (14-2")? < (15-2")2 < (16:2")% < (17-2")% < 320- (2™2.oveevveeereereiereeren, 1p
Deci existi cel putin 15 pitrate perfecte cuprinse intre numerele 223 si 5:4™3 ... 1p
Problema 2

452 =2025 si cum a si b nu pot fi simultan pare, a>b obtinem ci ab max = 43.....c..ccceuuue. 1p
Celelalte solutii ab pot fi: 41, 32, 31, 30, 21, 10...ccceeiiieiie e 1p

Verificam, pe rand, solutiile.
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Caz |: ab = 43: 432 + (4 — 3)(4 + 3)3 +4 -3 = 2023, de unde: 1849 + 173 + 1 = 2023, adevirat......2p

Caz Il: ab=41: 412+ (4 — 1)(4 + 1)1 +4 1 = 2023, de unde: 1681 + 351 + 3 = 2023, fals

Caz lll: ab = 32: 322+ (3 —2)(3 + 2)2 + 3—2=2023, de unde: 1024 + 152 + 1 = 2023, fals

Caz IV:ab=31: 312+ (3 —1)(3+ 1)1 +3—1=2023, de unde: 961 + 241 + 2 = 2023, fals

Caz V: ab =30: 302+ (3 — 0)(3 + 0)0 + 3 — 0 = 2023, de unde: 900 + 330 + 3 = 2023, fals

CazVI:ab=21: 212+ (2 —1)(2 + 1)1 + 21 =2023, de unde: 441 + 131 + 1 = 2023, fals

Caz VII: ab=10: 102+ (1 —0)(1 + 0)0 + 1 — 0= 2023, de unde: 100 + 110 + 1= 2023, fals......... 2p

DECH, @D = 43 €5t€ SOIULIC UNICA. ......v.vveresietseesescee ettt ese et esae et s st ess s s s sses et s s st enseneees 1p

Problema 3

a) Grupam convenabil termenii

A=(1+9M)+(9%+ 93+ (9* + 9°) ... +(929%* + 92025 ) =
=(1+9) +9%2(1+9) +9*(1+9) + -+ 92024(1 +9) =
10+10-9%410-9* ..+ 10+ 9202* = = 10(1+9%+9* + -4 9%0%) s 1p

U(A) = 0 = Cifra UnItAHIOT €S 0....vuviuveeieiiieiiieieeiei sttt 1p

b) Notam cu U,,,(A) ultimele doua cifre ale numarului A

Observam ci: U,,(9%) = 09, U,,,(9%) = 81, U,,(93) = 29, U,,(9%) = 61, U,,(9%) = 49,
U,,(9% =41, U,,(9”) = 69, U,,(9%) = 21, U,,(9°) =89, U,,(9°) = 01, U,,(9'%) = 09,

ultimele doua cifre a lui 9™ se repetd din 10 10 10 ....ccooviiiiiiiiiiiee e 1p
Notam cu S =U,,(9%) + U,,(9%) + U,,(93) + U,,(9*) + U,,(9°) + U,,(9%) + U,,(97) +
Upz(98) + Uypz(9%) + Upyz(919) =450 = Uypyy(S) =50 weiieeiiceeicieieeceeee e 1p

Dar 2025 =202 -10 +5

A= 1+ +92+ - +910) 4+ (911 + 912 4 ... 4 920) ... 4 (92011 4 92012 1 ... 4 92020y 4
92021 4 92022 4 92023 4 Q2024 | Q2025 | | e 1p



Uyy(A) = Upy[ Uy (D) + Uy (91 + 9%+ -+ 919 + U, (9 + 912 4 --- + 920)+

Uuz (92011 + 92012 4+ 92020) + Uuz(92021) + Uuz(92022) + Uuz(92023) +

Upz(9292%) 4 U315 (92025 )] = e 1p
Uy (14202 -50 4+ 9+ 81429 + 61 449) = Uy, (10330) = 30.mveeeomereeeneerereenerecreeneen 1p
Problema 4
Peste 5 ani suma varstelor celor trei frati va fiegalacu 51 +3-(2+5) = 72 ani............ 1p
20
C+D } + 4
72
S 1
S= (72 220 )i2F26 oo 1p
D+C=26+20=46; D=C=46: 2 =23 .ottt 1p

in prezent: 26 —5=21 — Sorina are 21 ani

23 —5 =18 —= Codrin si Darius au fiecare 18 ani .........cccceceeveecvereencnnene 1p
b) Peste x ani :

X

Ch—0 418
X
D— +18
X
§ — 421
......................................................................................... 1p
X X
C+D " , +36  + 34|
X X b I
38 b } , + 63|
......................................................... 1p
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