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Concursul National de Matematica Aplicata ,,Adolf Haimovici”
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10.02.2023
Barem

Clasa a XII-a filiera tehnologica — sectiunea H1

Subiectul 1

) 2%¥4 =62 44 +a’ =6 a" =16 a=4 SAU A =4 oo, Ip

b) (x*y)*z:(w/xz+yz4—czz)>l<z:\/x2+yz+zz+2a2 ............................................................. Ip
x*(y*z):x*(\/yz+22+az):\/x2+yz+zz+2a2 ............................................................. Ip
(x*y)*z=x*(y*z),Vx,ye R=legea “ * ,, este aSOCIAtIVA........ccceerurrireerienieiienieeeene Ip

c¢) Dacd a =1folosind asociativitatea (7% 1n)% 7 =31 +2 cocoooorreeecccceeeeeeee e Ip
V3 42 <25 @ 307 £ 2 <2065 12— 6 <0 e 1p
Deci 71€[—v6,v6] §1 1€ Z = 1€ {=2,= 10,12} coroeveeeeeeeeeoeeeeeeeeeeeeee e, 1p

Subiectul 2

a) z=(i+1)o(B=1)=i(2 =)+ 12242 = |2 = 202 oo Ip

b) (a+bi)e(2+i)=3+4i (a+bi-)(1+i)+1=3+4i (a-b)+i(a+b-1)=3+4i ....... 2p

Deci{a_b:3 A=A ST D] e Ip

a+b-1=4
¢) Ultimul numar este 1o (1+7)o(142i)0...0(14+280) woiiiiiiiiiiriiiieiiieisiieisccseeeceecesinaes Ip
Se observa ca loz=zo0l=z,Vz e C = ultimul numar scris pe tabla este 1 ..........cceevvvercirenceens 2p

Subiectul 3

a) functia f este continud pe (—00,0) U (0,400) ..eeviiiriiiriieiieiie ettt Ip
linol f(x)= linol F(X)=1= fcontinUa TN X =0 ..ccccirriiiaiieiiieiieieee et Ip
x>0 x<0
Deci functia f este continud pe R = functia f admite primitive pe R ......ccccceeveeveenieniienenne Ip

0 0 0
b) J-xf (x)dx = J-xe"dx + J x’dx = 2(1 — %} .................................................................................. 2p

e
-1 -1 -1
2 2 2 2 2 2
f(x) x°-2x+1 1 1 3
c dx=|———dx=|ldx-2|—dx+|—dx=——In4d ..cccoovirrreereeee. 1
) -!- x® '!- x® '!- '!- X '1[ x? 2 P

Din INa° = 104,08 > 020 @ =2 oottt 1Ip
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Subiectul 4

2x+2 i 1
a) f(x)= =2 :jx-ﬁ(x)dx=2jxdx=1 ........................................................................ Ip

x+1 0 0

X Ax+2 x(x+1)+2 2
b) f,(x)= = ( ) e Ip

x+1 x+1 x+1
. 1 x x°
Deci j]g(x)dx=jxdx+2j—dx=—+21n(x+1)+c = F,(x)=—+2In(x+ 1)+ C........ 1p
x+1 2 2
2
Finalizare F,(0)=1=> C =1, deci F,(x) = % TN C TN ) S DY Ip
. e .. . X +x+2
c) Fie F o primitiva a functiei f; = F (x) = f;(x) = I Ip
X+
] X+ x+2 | X+ D)(x+D)— (X’ +x+2) 2x +3x* -1
F(x)= _( )x+1) 2( ) _ e Ip
x+1 (x+1) (x+1)
Se observi ci 2x° +3x* —1=2x" +2x* +x* =1 =2x"(x + D)+ (x = D(x+ 1) = (x +1)*2Qx = 1),
de unde rezulti ci F'(x)=2x—1<0,Vxe [0,%} = F concavi pe [O, %} ................................... 1Ip
SAU
3
¢) Fie F o primitivd a functiei f, = F'(x) = f,(x) = # ................................................. Ip
X+

ODBSEIVA CA £ (1) = X7 =X 42 oo Ip

de unde rezulti cid F'(x)=2x—1<0,Vxe [0,%} = F concavi pe [O, %} ................................... 1Ip



