SCOLAR JUDETEAN VASLUI

g MINISTERUL EDUCATIEI \% INSPECTORATUL
/d

CONCURSUL NATIONAL DE MATEMATICA APLICATA »+ADOLF HAIMOVICI”
Etapa locala 24.02.2024
Sectiunea H1 (Tehnic, Servicii, Uman) - Clasa a Xll1-a

BAREM DE CORECTARE SI NOTARE

Problema 1
Pe R se defineste legea de compozitie "o".

Xoy=2Xy—x—y+1

a) Sa se arate ca exista K €[] astfel Tncat xoy = 2(X—%) . (y—%) +k

b) Sa se arate ca existd a € R astfel incat xca=aox=a,(V)xeR

C) Sasearate ca "o" asociativa si sa se calculeze:

-2019, 2017 -1 1 3 2019
A:( > )o( > )O”'O?OEOEO'”O >
Solutie:
1 1 1 1 1. 1
a) X°Y—2(Xy—§X—§y+E)—Z(X—E)‘(y—E)JFE (1p)
1
k=3 (1p)
b) aocx=xca=a,(V)xeR
1 1. 1 1 1. 1
2(a—§)-(x—§)+§—2(X—§)-(a—§)+5—a,(V)XeR (1p)
(8.—%)-|:2-(X—%)—1:|:O,(V)XER
a2 <R (1p)
1 1. 1 1 1 1. 1
c) (XOY)OZ—{Z(X—E)'(Y—E)WLE}Z—4'(X—E)'(y—§)'(2—5)+§
1 1. 1 1 1 1. 1
X°(Y°Z)—X{Z(Y—E)'(Z—E)JFE}—4'(X—E)-(y—§)-(2—§)+5
"o" asociativa (Ip)
1 1 1 1
A—aozob—(aoa)ob—aob—a (Zp)

Problema 2



1 0 0
Fie G={A(X)=|0 2020° 0|xel
o 0 1

a) Si se arate ca G este parte stabild a lui M,(R) in raport cu inmultirea matricelor.

b) Sise calculeze A"(x),nell *

C) Stiind ca (G,-) este grup, si se arate ci grupurile (R,+)si (G,+) sunt izomorfe.

Solutie:

1 0 O0\(1L o0 o
a) (V)AX), A(y)eG — A(x)-A(y)=|0 2020° 0[-|0 2020° 0
o o 1)lo o 1

1 0 0
_|0 2020°Y 0|=A(x+Yy)eG (1p)
0 0 1
X, yeR—>x+yeR
b) A"(X)=A(X)-A(X)-...- A(X) = A(X+ X+...+X) = A(n-X),(V)ne * (2p)
C) f:R—G,f(x)=A(X) (1p)

f(x)=f(x,)—> A(x) = A(X,) > X, =X, deci f injectiva
(V)A(x) € G,3x e ] astfel incat f(x)= A(x) ; fsurjectiva
f bijectiva (2p)

1) f(x+y)=AXx+Y)

2) £09-f(y)=AX)-A(y)

3) AMX)-A(Y)=AX+Y),(V)x,yeR

1), 2) si 3) — f morfism (1p)
Problema 3
Fie fllnc;ia f:R>R , f(X) = (X+2)'e7X

.2 20
a. Demontrati ca fo xf(x)e*dx = 5
b. Demonstrati ca orice primitiva a lui f are un singur punct de extrem.
c. Aflati numarul natural n dacd | On f(x)dx=3-5e™ ™.

Solutie:

a. a.) I= fozx(x +2)dx = foz(x2 + 2x) dx (1p)



|=(’“3—3+x2)/§=23—O (1p)
b.) F'(x) =f(x) = (x+2) e™* (1p)
X -00 -2 +00
F'(x) - o] + (1p)
F(x) N\ F(-2) 7

c.) fon(x + 2)e dx =- (x+2) e ¥/} - f(? —e *dx =[-(x+2)e ¥ -e7*] /2 (1p)

-(n+2)e-"-e ™ +2+1=3-5e " (1p)
-e " (n+3)=-5¢7 "
n+3=5 n=2€N (1p)
Problema 4
1 Xn
Fie | = dx,nel]
" J.xz +4

0
a) Sa se calculeze I,si I,.

b) Sasearateca I ,,+4l, :i,(V)neD
n+1

Sdsearateca (n+1)-1, 6{1,1},(V)n ell
c) 54
Solutie:
1 1
1 1 X 1 1
a) |, =|—=——dx==arctg— =_arctg— 1
) Lo £x2+ 23195 o 2 93 (1p)
1 1
X 1.5
|, = dx==In(x*+4 ==In= 1
! '!x2+4 ( ) o 2 4 (1p)
1 ,n+2 n
X'+ 4x 1
b) I,.,+41, = X = 9
) o, +4l, J T — (2p)
c) 0<x<1
4<x*+4<5
X" X" X"
—< <—,(V)nel 1
5 x*+4 4 (V)ne (1p)
! <I < ,(M)nell (1p)

5n+1) " 4(n+1)



11
(n+1)' In €|:g,z:| (1p)



