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Clasa a XII -a

Problema 1.

Fie n un numar natural impar. Pe R, definim operatia algebricd xxy={x" +y", x,y e R.
a) Demonstrati ca R,* este grup.

b) Demonstrati ca R,* =~ R,+ .

c) Pentru n=2019, rezolvati ecuatia x s X *...x x = 2019.

2019o0ri
SOLUTIE:
@) Se verifica aXiomele GIUPUIULL.....cviiviiiiiiieieeieete ettt ettt et e sre e te et esreesreenaeareenneeneenneeneas 2p
b) Se considera functia f:R — R, f(x)=x",neN,nimpar. Evident, f este bijectiva ........ccccocervrrrrernnne. 2p
f(xsxy)="f «”¢x”+y” =X YT = T (X) A T () oottt 1p
C) Xk Xtk X = 2ORY2019%%%1% = 2019 = x =2OR/20192028 ... oo 2p
2019 ori

Problema 2.

a 0o a b
Fie M; =410 b OflabceZ, M, :{[C OI]la,b,c,d €Z,a+b=c+dj.

0 0 c

a) Demonstrati ca M;,M, au structuri de monoid, relativ la operatia de inmultire.
b) Determinati multimile elementelor simetrizabile U M; ,U M, .

SOLUTIE:
a) Se verificd axiomele MONOTAUIUT ......ccuviiiiiiiiiii et e e nre s 2p
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Problema 3.
Fie f: —a,a — Ro functie para si continud, a > 0.

a a
a) Demonstrati ca f j-fizxdx = f f(x)dx, (V)k e R.
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b) Calculati f dx.
1V1-x? e 41
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SOLUTIE'
0
f(X) f(x) f(x)
a dx + 0D PR 1
) f1+e fl+e f1+e P
¢ f(x) f(—t) , frad e ) f(t)e o f(x)eX
Alegem x=—tsi obtinem caf dx _—j‘;kd = f—dt—f f d
1+ 14+e ™ 014 L 1+e“ 1+e
kt
.................................................................................................................................................................... 3p
FINAIIZATE. ...ttt bbbt bbb Rt bbbt bRt e et bbb ne e 1p
1 1
b)j ! j ! 3 2
dx = dX =arcSin(X)[2 = — wioiriiiiii i p
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Problema 4.
Se considera functia f :R— R, f(xX)={¢ {x}—-2 +2.
a) Demonstrati ca f este periodica de perioada T =1.
1 2019
b) Calculati f f(x)dx si f f (x)dx.
0 ~2019
SOLUTIE:
Q) FXAD) =X A BEX AT —2) 4 2= DFEKF—2) £ 22 F(X) errrrereereeeeseeeeseeeseseeseeseseeseeeseseeeesseeseeseeeeseees 2p
1 1
4
D) | F(X)AX= | X(X=2) 4 2 OX o — . terieeieieeieisie st eee st esteeee s e steesee st esteestesseesteeseeaseesseenseaneesseeneeaneenreensens 1
) [ 1) { (x—2) . p
2019 2018 —2017 2019
f f(x)dx = f f (x)dx + f f()dX + .. +ff(x)dx+f f )X +... + f FOOX crrrrreereeereeeerreeeens 2p
2019 2019 —2018 2018
Din faptul ca f este periodica de perioada T =1, ob;mem ca
2019
f f (x)dx =4038 f F (X)X 5384 1vvorveeeeeeseeeeseseeeeeeseee e ee e ee e st ee s ee s ee st ee et eee e s 2p
—2019

Nota. Orice alti rezolvare corectd va fi punctati conform baremului.



