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BAREM

Concursul de matematica ,,Joan Aron”

clasa a V-a - etapa judeteana
6 martie 2023

1. a) S=5k+1+5k+2+5k+3+5k+4

...................................................................................................................................................... 1,5p
S=20k+10=10(2k+1):10
...................................................................................................................................................... 1,5p
by n=xy+yx+3x—4y=10x +y + 10y + x + 3x — 4y
...................................................................................................................................................... 2p
n=14x + 7y
...................................................................................................................................................... 1p
n=72x+y)
Deci n nu este prim deoarece 1l are pe 7 ca divizor propriu.
...................................................................................................................................................... 1p
2.
A = 52023 _ 52022 — 52022(5 _ 1) = 4. 52 . 52020 — 1) . 52020
...................................................................................................................................................... 2p
B — 24042 + 24-04-5 + 24-04-6 — 24-04-2(1 + 8 + 16) — 25 . 22 . 22 . 24—038
B =25-4-2%-(22)2019 = 100 - 4 - 42019 = 100 - 42020
...................................................................................................................................................... 3p
Deci 10052920 > 100-4%92° ;A > B
...................................................................................................................................................... 2p
3.
A=2"(7-16+5-4) =132-2"
...................................................................................................................................................... 1,5p
2"+132=(9-14+6)2"=9-14-2" + 6 2"
...................................................................................................................................................... 1,5p
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Din teorema impartirii cu rest se obtine: catul impartirii numarului A la numarul B este 14, iar restul
impartirii este 6 - 2"

4.
Notim b = 2024? — 2024 = 2024 - 2023

...................................................................................................................................................... 2p
N = (2024 -2023 + 1)?
...................................................................................................................................................... 1p
2024 = M5 + 2
2023 =M; + 1
...................................................................................................................................................... 1p
N=((Ms+2)(Mz+1)+1)
...................................................................................................................................................... 0,5p
N =(M;+ 3)2 = (Ms)z = My
...................................................................................................................................................... 0,5p
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Subiectul 1

L e O 1p
100 2
a L 1p
50 3
2:50%y=m g b s 1p
Se inlocuieste si se obtine 38—1 £=030. e 2p
Se finalizeaza t=240, z=120, Y=90, X=45.....ccciiiiirt e 2p
Subiectul 2
Presupunem ci 22%%7 poate fi scris ca suma de numere naturale consecutive......... Ip
Avem X+(X+1) +(X+2)+..+[x + (n — 1)]= 2297 e 1p
Se ajunge 1a N(2X+N-1)=22008 e 2p
Se ia cazul n=par, de unde 2x+n-1 este impar, fals..........c.cccccovvveviieviiie i 1p
Se ia cazul n=impar, primul factor impar, imposibil..............cccccooiiiiiiiiiieis 1p
Se finalizeaza, presupunerea facuta este falsa..........cccceevviieeiiieiiiieicieceee e, Ip

Subiectul 3

Numarul initial de cercuri este 2042 1+22=63 IMPAI........ccccereririiriririeiee e 1p

La fiecare pas numarul de cercuri SCade CU L......ccooevvviiiiiiieiiieeiieeee e Ip

Pentru a ajunge la un singur cerc avem nevoie de 62 Pasi........ccceevveeieeiiieniieriesieesee e 1p

La fiecare pas se modifica paritatea numarului de cercuri din fiecare culoare..................... lp

Dupa un numar par de pasi, 62, paritatea numarului de cercuri de fiecare culoare este aceeasi ca si cea
de 12 TNCEPUL, TMPATE........cceeivieiieiieiicieee ettt re e ete e esaesreenneas 2p

Cercul ramas este rosu

Subiectul 4

Se noteaza cu 2a si2b masurilor unghiurilor si se scrie relatia:

5 [180°-(2a+20)]=1800-28+1800-2D.......c.oeeieeeeieiceeceeieee et 2p
AJUNGE 18 8aH8D=5400.........eeeeeeeee ettt 3p
Finalizeaza, unghiul ficut de bisectoare este a+b=67%30"...........cccocsvvrrrrerrrrerrrersrernnnns 2p
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Concursul de matematica ,,Joan Aron”
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Subiectul 1

a) (i) Calculeaza si fiNAliZEazZA............ccveeeveeereiceeeieecee e Ip
(i1)Calculeaza i finalizeaza............ccceevevveeecreeeeiiiecee e Ip

b) a?+b2+c?+d’= a?+2ad+b?+c2-2ab+d’= (a+d)>+ b2+c2-2(b%+c2+bc)=
(a+d)?-(b+C)?=(a+d+h+C)(A+0-D-C)..covvevreeeeceee e 2p
Daca a+d-b-c=1 = a2+b?+c%+0?= a+d+D+C ..ooovveeiecceeeeeee e 1p
Dar a®>a, b?>b, ¢?>c, d°>d=> a=b=c=0=1 falS..........c.cecoevrrrrrrrrrrrrrrrrnnn. 1p
=a+0d-0-c>2 = a2+h?+C2+02 COMPUS......ecvrceericreieeeercie s 1p

Subiectul 2

a) In trlunghlulABD=>—B — sl in triunghiul ADC =>A—IZ 40 , AB=DC= % z_IZ’
DM- NC—AN VB e 3p
DM AN
b) D|n— —ajunge IaE TSI 1p
DM_ﬂ DM_AN ZLT5 NN AD => ADMN 8067 1p
2D0 2A0 DO AO

Fie AMADN={E}
ABCD paralelogram m(xADC)+ m(xDAB)=180° finalizeazi : m(xAED) =180°- [
m(«ADE)+ m(«DAE)]= 180°- 222 REDAD _90% = AMLDN.......cccocce 2p

Subiectul 3

2) GDIAB = AODG~AOBA = 22 = 08 e 1p
OB OA

GEIAC : AOGE~AOAC = 2 = 28 e 1p
oc 04

—=0D=0E, OG=0H =GEHD paralelogram............cccccererervirierieriirierrrrinnnns 1p

b) Tn triunghiul ABC, G=centrul de greutate , DO=OE=>AO median in triunghiul ADE=G
centrul de greutate in triunghiul ADE= DG=2GM............cecuerun... 1,5p
Tn triunghiul BGH = D centrul de greutate = DG=2ND...........ccc.cccrvrrrrrnnee. 1,5p
Finalizeazda MN=ND+DQ+GM=2GD.........cc.cccesiririiiiiriiieiiiesie e 1p
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Subiectul 4

= € 1008 2BC(BC A+ 1)errerrreeereeeeeemmnrneeessessssseesesssssssssssessese e sessssssseeennees 2p

bc+1 100

bc si (bc + 1) sunt numere consecutive, deci sunt prime intre ele, nu pot fi simultan divizibile cu 5
=251 DC SAU 25| (BC 4 1) oot 2,5p

DACH DC =25, BN ...cvoicecice ettt sttt 0,5p
Dacd b +1=25=Dc =24 ,8=6 , ADC=624.......c.ooeeeeeeeeeeeeeeeeeeeeeeeee e 1p
DA BC =50, N .....ccoeiiieieeeeeeee ettt sttt 0,5p

Daca be +1=50 => BC =49, A@N ......coeeereeieereeeee ettt 0,5p
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1.
a) E(x) =x*>+7x+12, (V)xeR.
.............................................................................................................. Ip
49 7\
E(x)+—=x2+7x+T=(x+E) > 0; (V)xeR;
.............................................................................................................. 2p
b) E(x) = (x+3)(x +4), (V)xeR
.............................................................................................................. Ip
A—1+1+1++1—1 1+1++1
~ E(=2) E(-1) E(0) E(2023) 1-2 2-3 3-4 2026 - 2027
2026
2027
.............................................................................................................. 2p
[A] =0
.............................................................................................................. Ip
2
2 a)xx+1=\/2n+1 se scrie x+i=\/2n+1,deunde x2+x12=2n—1
.............................................................................................................. 1p
4 1 2
x*+—=4n"—4n—-1
X
.............................................................................................................. Ip
x8+(Bn+2)x*+1 4 1 2 2
— =x"+—2+8n+2=4n +4n+1=2n+1)* €N p.p.
.............................................................................................................. Ip

b)Ecuatia se scrie

(202 = 2x+3) + (5y2 +5y + ) + (22 =3z +2) = 0
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.............................................................................................................. Ip
De aici, obtinem x = 1, y = _1 sl z= 3
; 2 27 2
.............................................................................................................. Ip
3. :
A B
<
Fie O’ = pr0; C =pr,C
.............................................................................................................. Ip
ABOA~ ADOC 0A_BA _13
~ S—=—=— =
oC DC 5
0A B 13
AC 18
.............................................................................................................. 2p
00 1 «

=00 || CCc = AAOO~ AACC =
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4. a)
2 2 2 2 2
x2+y 2x+y(:)x +y 2(x+y)
2 2 2 4
22 +y)>(x+y)iP e (x—-y)?2=0

b) Inegalitatea de la a) se mai scrie:

2(x2 +y3) = (x +y)?

Fie:

x=v2023+a=0
y=+2023+b =0

Obtinem
2[(v2023+a)* + (V2023 +b) | = (V2023 + a + V2023 + b) &
& 2(2023 + a + 2023 + b) = (2V2023 1 ¢) ©

© 2(2-2023 +a+b) = 4(2023 +¢) &
© 4-2023+2(a+b) =4-2023 + 4c

o 2(a+b)=4cesa+b =2
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