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Olimpiada Nationali de Matematici M
9 Etapa locala, 10 februarie 2024

ClasaalX-a

BAREM ORIENTATIV de CORECTARE si NOTARE:

Problema 1: solutie orientativa
M € (AB) = AM siAB coliniari = AM = x+AB,x € R
N € (AC) = AN si AC coliniari = AN = y *AC,y € R 1p

NC = W+E=—y*ﬁ+ﬁz(1—y)*ﬁ
MB = MA+AB = —x * AB + AB = (I — x) * AB 1p

MD = MB +BD = (I - x)AB + BD = (1 — x)AB +5BC = (I — x)AB + 35 (BA + AC) = (I -

x—2)+AB +2AC =MD = —=AB +:AC 1p
ND = NC +CD = (I - y)AC +5CB = (1 - y)AC +5(CA+AB) = (I -y —9) + AC + ;4B =
Mﬁz%ﬁ+éﬁ 1p

ME + MD = (I — x)AB + == 4B +5AC = (3 - 2x)AB + 5AC 1p
NC +ND = (I — y)AC + =2 AC +3AB = (3 - 2y)AC +54B 1p
o 3 _ox 1 3 3 1

MB + MD si NC + ND sunt coliniari < ZT £ ;_Lzy = (E_ Zx)(E— 2y) = " 1p

>3-4x)3-4y)=1
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Problema 2: solutie orientativa

x = card(ANB)
sx<y< 2

y = card(AU B)

Daca x = 1 =

Daca x = 2 =
11

y:2$§+:l:

1 1 II>7

24 24

1 1 1 1 11

< 1 19 1,1 19 1

= = - —_ —_—= — D - _ = — -

Dacd x = 3 3t y ty =y y ty =TT,
1111 :

Pentruy = 3 = sti=5,>Y < 3 convine pentrux = 3

Pentryy>3=>£<§
I, 1 1 1 _ I
:>§|2y<§|§_4

y 3,1 _1
22 > 2 =>2y<8

Pentruy > 3 ecuatia nu are solutii. Analogpt y < 3

19 1 _ I3

11
Daca x=4=> -+-+==— = —-+==
+y+ y+2y 24 4 24

13, ~ . I
T =<3 Inlocuind y < 4 nu se verifica.
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1p

2p

ecuatia nu are solutii.

1p

1p
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Solutia convenabilax = 3siy =3 = card (AU B) = card (AN B) = card(A) = card(B).

R~
<RI~

1p

1p

Str. General Berthelot nr. 28-30,

B-dul Eroilor nr. 4-6,
Pitegti, Jud. Arges,

Tel: +40 (0)248 218 319
Fax: +40 (0)248 219 743
www_isjarges._ro|

9/0v7

Sector 1, 010168, Bucuresti
Tel: +40 (0)21 405 57 06
Fax: +40 (0)21 3103205

www.edu.ro



\\QERzV(/

: MINISTERUL EDUCATIEI

ONAT

Problema 3: solutie orientativa

{4x+3}_4x+3 [4x+3 2x —2

3x—2) 3x—2 I3x—2] 3x-2
1p
[4x+3] __ 4x+3 _ 2x-2 _ 2x+5
3x—2] ~ 3x-2 3x-2 3x-2
1p
2x+5—kk€Z-
3x—2 ’
2x+5=k-3x—2)=>2x+5-3kx+2k=0=>x(2—-3k) +5+2k=0=>
_ 2k+5
X = 32
1p
42k+5 o 8k +20+9k—6 17k + 14
3k—2" | _, 3k —2 ko | BE=2 :k$[17k+14]:
g2k+5 6k + 15— 6k + 4 1 19
3k — 2 3k — 2 3k — 2
1p
k<17k+14<k+1
$ —
= 19
1p
19k <17k +14=>2k<14=> k<7
= ke (5,7]
-5
17k +14 <19k +19=> —2k + 5= k> —
1p
keZ=>ke{-2-1,01,23,4,5,6,7}
. {—1 -3 -5 79 1113 15 17 }
S 1853227101316’
1p
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Problema 4: solutie orientativa

bc _  2abc ab _  2abc ac __  2abc
bFc——2atb¥c) a+b  2c(a+b)’ a+c  2b(a+c)
1p
Aplicdm inegalitatea mediilor pentru 2a sii b + ¢ si obtinem:
bc 2abc 2abc 8abc
= 2 5 = > lp
b+c 2a(b+c) (2a+b+6) (2a+b+c)
2
Scriem omoloagele:
ab _ 2abc > 2abc S8abc
= > s =
a+b 2c(a+b) (ZC+2b+a) (a+b+2c)
ac _  2abc > 2abc S8abc
= > s =
a+c  2b(a+c) (2b+2a+6) (a+2b+c)
Insumam inegalitatile si obtinem:
bc ab 1
b+c E 8abc((2a+b+c)2 (a+2b+c)? (a+b+2c)2) 1p
Aplicdm inegalitatea:
37 +y?+z) = (x+y+2)°
entru x = — =1 =1 1
P X = 2a+b+c'y " a+b+2c 'z = a+2b+c P
bc ac ab 1 1 1
+ + = Sabc( 5+ >+ >
b+c a+c a+b Qa+b+c)Y (a+2b+c)P (a+b+ 20)
2
1 1 1
= 8abc 3 (2a+b+c + a+2b+c + a+b+2c) 1p

Aplicam inegalitatea Titu Andreescu pentru:

a1=1,a2=1,a3=1
x;=2a+b+c
x;,=a+2b+c

x3=a+b+2c 1p
Si obtinem:
sabe ! I& . IE . IE - suh (1+1+1)22
aoc — a C —_
3(2a+b+c a+2b+c a+b+26) 3[4(a+b+c)
2
1 3 1 81 _27abc
= dabe §<4(a+b+c)> =oabe 3 6=

1p

Nota: Orice altd solutie corectd se puncteaza corespunzator

Prests, fod Arges. T ert, 010168, Bucarest

Tel: +40 (0)248 218 319
Fax: +40 (0)248 219 743 Fax: +40 (0)21 3103205

R, [ 9 / 7 J BN

Tel: +40 (0)21 405 57 06




