CONCURSUL NATIONAL DE MATEMATICA APLICATA
"ADOLF HAIMOVICI"
ETAPA JUDETEANA - 13 martie 2010

Filiera tehnologica: profilul servicii, resurse naturale si protectia mediului

BAREM DE CORECTARE CLASA alIX-a

1. a) Dacd x, y,z reprezintd numarul de cutii de céte 6, 9, respectiv 20 bucati

trebuie sd avem: 6xX+9) + 202 =33 ... Ip
Este necesar €a z € {0, 1} ....c.cooeiuiiieiieiiiiee e 2p
Din z=0=>2x+3y=11=(x,3) €{(1L3);(4. 1)} cccccccrrriirsirrrrrrrrrrrrrrccnenen Ip
Din z=1=6x+9y =13 (Fals).c.ccccteeiiiieiieieeeie e lp
b) Dacd 6x+9y+20z2=43=z€{0,1,2} .c.eeverirririrrercierrerreenee, lp
z=0= 6x+9y =43(fals)
Din z=1:>6x+9y=23(fals) ................................................................... Ip
z=2=2x+3y=I(fals)
2.S=a1+a2+a3+...+a10=5-(a1+a10) ..................................................... lp
a,, :§+9r .................................................................................................. lp
r
VARIANTA 1
S=5(9r+§j=45-(r+ij ....................................................................... 2p
r r
2 2
S=d5- [ S NF | F4 e 1
Kﬁ ) } ’
S =180, Pentru 7 =2 .o lp
Rezulta: 9, 11, 13, 15, 17, 19, 21, 23,25, 27 ccveeeeeeeeeeeeeeeeeee e Ip
VARIANTA 2
S=45. (i + rj >45.2-, /ﬁ -r =180 (inegalitatea mediilor)....................... Ip
r r
S =180 PENtIU 7 =2 oot Ip
Rezulta: 9, 11, 13, 15, 17, 19, 21, 23, 25, 27 cceieeeeeeeeeeee e Ip

3. VARIANTA 1
Ridicam la patrat ecuatiile sistemului, apoi le adundm membru cu membru si

obtinem: xz+y2+Zz—4-(xy+yz+zx)+4-(x2+y2+22)= .................. 3p

Avem 5-(x2+y2+Zz)—4-(xy+yz+zx)=1(*)

Dar:x2+y2+222xy+yz+zx(**) ............................................................ 2p

NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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Din (*) si (**)=

5-(x2+y2+zz):1+4-(xy+yz+zx)ﬁl+4(x2+y2+zz):>

S A -0 LSO 2p
VARIANTA 2
xX—2y=a |
y_zzzb/.2:>x=—7(a+2b+4c) .......................................................... 1p
z=2x=c/-4
x—2y=al-4
y—Zz:b :y:—%-(4a+b+2c) .......................................................... lp
z=2x=c/-2
x—=2y=al-2
y-22:b/-4:>2:—%-(2a+4b+c) .......................................................... lp
z—2x=c
1
=X+ Y 42 = 21428 (D +DCHCA) | oo 2
yiaz = o[ 21428 )] P
Cum: ab+bc+ca<a’ +b° +c* =1= X"+ Y + 27 <1, 2p
4.
a) ‘m‘zb-‘@":bc; ﬁ‘zc-‘fé‘zbc ...................... 2p
b)
MD=MA+AD=-b-AB+b-AB+c-AC=c-AC = AN .......
............................................................................................. 2p
MD = AN = (MD)=(AN) si MD|AN,
de unde AMDN paralelogram..........ccccccoeveeviiieeniiieeenieennne Ip
c) AMDN paralelogram si (AM )E(AN ):> AMDN este romb.................. Ip
Rezultd (AD bisectoarea BAC oo Ip

NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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BAREM DE CORECTARE CLASA a X-a

1.

Fie x, y,z numarul jetoanelor pe care sunt scrise numerele 5, 7, respectiv 11.
a) 5x+7y+11z#13, Vx,y,ze N= numadrul 13 nu este norocos ................. 2p
b) 14=2-7;15=3-516=1-5+1-1;17=2-5+1-7;18=1-7+1-11=

=14, 15,16, 17, 18 sunt NUMETE NOFOCOASE ..............ccoeeverrrieeeereeereererererennnns 2p

14 - norocos = 19 - norocos (19=1-5+2-7)
15 - norocos = 20 - norocos (20=4-5)

c) 16 -norocos = 21 - norocos (21:2-5+1-11) e, 2p
17 - norocos = 22 -norocos (22=3-5+1-7)

18 - norocos = 23 - norocos (23=1-5+1-7+1-11)

Asadar din n-norocos, deducem ci si (7 +5)este norocos si apoi,
din aproape 1n aproape (inductiv), rezulta ca orice numar natural n >14

L I 1 10) 010 P Ip

2. Primul membru al egalitatii este 10, (abc) .....ocovvuevniuerincincieircinne. 1p

(ab)a:Az:>a-logA(ab)=2:>l=%-logA(ab) ...................................... Ip
a

(be) = 4> = f-log, (bc) =2 :%:%-log/l(bc) ...................................... Ip

(ac)y=A2:>y-logA(ac)=2:>l=%-logA(ac) ....................................... Ip
/4

Adunand aceste egalitati membru cu membru, obtinem:

1 1 1

—+—+—=1o DC) e 2

St = log, (ab) p

3.2) 7=2Jx —x>0. Cu x =0, NOAM VX = weoereerereeeeeeeeeeeeeeeeeeeereenns Ip

t2+2t—7<0sitZOimplicéte[O,%/E—l) .............................................. Ip

Dinte[0,2\/§—1):>xe[0,9—4\/§) ......................................................... Ip

NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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0,9—-4+2
b) re[09-42) (R T 1 S 2p
xXel

£(0)=log; 7./ (1)=log; 4./ (2)=log s (5-2V2) € Z v Ip
f(3)=log s (4-23)=log; ,(\3-1) =22 =

Punctul A(3,2)€ G, oo Ip

4.

a) Prin ridicare la patrat inegalitatea de demonstrat este echivalenta cu:

2+ 2‘cos x‘ <4 ‘cos x‘ <1 (adevarat)......cceeeeeeeecciiieee e 3p
D) 2 2T S e e Ip
Obtinemm (27 —1)7 0= X = 0 eererrerrersensensensenensensensensessensensessees 3p
NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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BAREM DE CORECTARE CLASA a XlI-a

, a b
1. Fie A= . 4 eMZ(R)

det(A—31)=ad —bc =3(a+d)+9 e, Ip
det(A+21)=ad —bc+2(a+d)+4 oo 1p
) ad—bc—3(a+d)=—5 a+d=2
Obtinem e TSR URUSRRRN 2p
ad—bc+2(a+d)=5 ad —bc =1
4 a’+bc ab+bd Ip
T

a’+bc=a’+ad-1=a(a+d)-1=2a-1
ab+bd:b(a+d)=2b
ac+cd=c(a+d)=2c

bc+d2:ad+d2—1=d(a+d)—1=2d—l

, (2a-1 2b a b) (1 0
A* = =2 - Y S Ip
2¢  2d-1 ¢ d) (01

2. Determinantul are n”> elemente, dintre care (n2 -n+ 2) egale cu a si cel

mult (7 —2)elemente diferite de @ ..o, 3p
Exista doua linii(coloane) pe care toate elementele sunt egale cu « ........... 2p
In caz contrar ar exista cel putin (n — 1) linii(coloane) cu macar un element
diferit de & si deci cel putin (n—1)elemente diferite de o (fals) .............. 2p
3.
a) /(0-0)=lim t 1 Ip
lim— )
2x =2
f(0+0)=11m ! =0 Ip
M = 0
2% =2

NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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f(l—O)zlxigll T T 00 Ip
2% -2
: 1
f(1+0):1xll'l'lll—:—00 ........................................................................... lp
2% =2
b) lime™* =0= [e"‘} =0, pentru x suficient de mare =/ =0 ............... Ip
ex—1<[ex]3ex ............................................................................................ Ip
Rezulta: 1-¢* <e™ [ex] <1, de unde, trecand la limita si tinand cont de
teorema “clestelui”, obtinem =>/, =1 ..o Ip
4. Reducere laabsurd ..........cooovveeviiiiiiinnnnnnn. yypeeeneeerennnneeeeerara———aaertraann—_ Ip

Pentru ‘x‘ suficient de mare avem:

P(x) B m

o ettt ettt et e bt e st e et et e e 1
x’ Q(x) X P
[.2
lim Y2 tl e USRS Ip
X—>0 x
P
Obtinem: lim zizl ........................................................................... Ip
X0 x Q(x)
Deducem : grad P=2+grad Q $1 @y =Dy .ceveeeveevercenieieiniineeneeieeee Ip
P
Rezultd : lim #:1 .......................................................................... Ip
xo>—o  x7 . Q(x)
. NX+1 : _
Cum lim =—1, se obtine contradiCtiC.........cccueervrerriireenieeeieeeienns Ip
X—>—0 X
NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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BAREM DE CORECTARE CLASA a XII-a

1.
a) Dem. asociativitatea $1 comutativitatea ..........cccceveeveuereniieeeneeeeiieeseeeennen. lp
Determina elementul neutru e =0 € G ......coccvveeviiiviiiiniieeie e Ip
Determina elementul simetric elementului x € G este x' = ) Y G Ip
+ X
b) x#xxxk. dx=(x+1)" =1L neN" e, Ip
E R T T s Ly c 1p
x=a> -1 2
c) 2 1eH:>x>l<y:(x+1)(y+1)—1=(ab) —leH .. Ip
y=0 -
Daci x=a’ —le H=>x' = ——> ] za =(1J —1€H i, Ip
1+ x a a
1 1 C e o :
2.a) t =—=dt =——du si verificd egalitatea .................cccooeininn 2p
u u
1
b) Din a) = arctg t‘i = arctg t% = arctg x + arctg 1 =%,x >0 i, 2p
X
1
1 larctg(tj
C) X=— ()= | Ll oo, 1
) x=—=1I(a)=-[r— P
al (1
T(a)= =] = =aTCLZ £ [l e 1
(@) Ilt (2 : J P
I(a)= 1—I(a):>l(a)=%lna .......................................................... Ip
3.a) (4x" - 6x” +8x—3):(x’ —x+1)da catul (4x—-2) si restul (2x—1).
Asadar: 4x’ - 6x’ +8x—3=2(2x—1)(x2 —x 1)+ (20 1) o Ip
1=2- I dx+J‘ 2x—_13dx ................................................. Ip
x —x+1) (x —x+1)
NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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Y R e N I Ip
O(xz—x+1) T x4l 3
2
- 2 2x-1 dx=— 21 :ﬂ
0(x2_x+1) 2(.x —x+1)0 9
16
L = A L = e ————— 1
1Th Ty p
o 1) =t
b) I(x)=|x""e *dx+ || X=— € X eovoeeiiieeeeeeeeeeeeeeeeeeeeeeeeeee e, 1
) 1(0)=] (1] p
)C"'l 1 x+l 1 x+l
I(x)=xe “di—|x-|l——le “dx+ || xX——|€ “dXuuueeieeiiiieiiiiiii.. 1
()= (1= e e - :
1
I(x)zxe i o G PR PUPRUUPPPPPPRN Ip
VARIANTA (pentru punctul b)
1 x"'l 1 , x+l
(1+x——je Y= 1+x(x+—] € T e ———— Ip
X X
W1
Expresia de mai sus este (x-e xj .............................................................. Ip
.
DECH I(X)ZXE ¥ 4 C oo 1p.

4. Elevul poate colora toate punctele de coordonate intregi situate pe dreptele
deecuatii: x=0,x=1, =0, =1 .oooiirieeieiee e 3p

Considerand punctele M, (k,O) st N, (k,l), k € Z elevul poate colora toate
punctele de ordonata intreagd de pe dreptele de ecuatii x=k, keZ........... 4p

NOTA

Orice alta rezolvare corecta va fi punctata corespunzator.
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