
Matematică

Problema 1

Calculat, i integrala: ∫ π
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0

cosx dx =
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√
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√
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√
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√
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√
3
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F) 0

Problema 2

Se consideră ecuat, ia:
x4 − αx3 − αx+ 1 = 0

cu α ∈ R, |α| < 1 s, i rădăcinile x1, x2, x3, x4. Atunci:

A) Ecuat, ia are toate rădăcinile complexe s, i |x1| = |x2| = |x3| = |x4| = 1
B) Ecuat, ia are toate rădăcinile reale s, i x1 + x2 = x3 + x4
C) Ecuat, ia are două rădăcini reale (x1, x2) s, i două rădăcini complexe conjugate (x3, x4)
s, i x1 + x2 = x3 + x4
D) Ecuat, ia are patru rădăcini complexe s, i |x1| = |x2| < 1, iar |x3| = |x4| > 1
E) Ecuat, ia are patru rădăcini reale s, i x1x2 = x3x4
F) Ecuat, ia are două rădăcini reale (x1, x2) s, i două rădăcini complexe conjugate (x3, x4)
s, i x1x2 = x3x4

Problema 3

Valoarea numărului:

n =
3

√
45 + 29

√
2 +

3

√
45− 29

√
2

este
A) n = 2 B) n = 3 C) n = 4 D) n = 5 E) n = 6 F) n = 5

2

Problema 4

Pentru x ∈ (−π, π), calculat, i integrala:∫
1

2 sinx− cosx+ 5
dx =
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Problema 5

Pe mult, imea C a numerelor complexe definim legea de compozit, ie ? prin:

z1 ? z2 = z1 + z2 − z1 · z2.

Elementul simetric al lui i fat, ă de această lege este

A) 1 + i B) 1− i C) 1−i
2

D) 1+i
2

E) 2−i
2

F) 2+i
2

Problema 6

Limita s, irului (an)n>0,

an =
1 + 2 + 3 + · · ·+ n

n2

este
A) 2

3
B) 1

3
C) 1 D) 1

2
E) 0 F) ∞

Problema 7

Dacă ω 6= 1 este o rădăcină cubică a unităţii, atunci∣∣∣∣∣∣∣∣
1 ω ω2 ω3

ω ω2 ω3 1
ω2 ω3 1 ω
ω3 1 ω ω2

∣∣∣∣∣∣∣∣ =

A) 1 B) 1− ω C) 1 + ω D) 3(ω2 − 1) E) 2ω(ω + 1) F) 3ω(1− ω)

Problema 8

Fie (bn)n≥1 o progresie geometrică ce satisface relaţiile bn = 384, q = 2 şi b1 = 3.
Atunci

A) n = 6 B) n = 7 C) n = 8 D) n = 9 E) n = 10 F) n = 11

Problema 9

Coeficientul lui x2 ı̂n dezvoltarea

(1 + x)3 + (1 + x)4 + (1 + x)5 + · · ·+ (1 + x)n+2

este
A) n3+5n2+11n

6
B) n3+6n2+11n

6
C) n3+6n2+12n

4
D) n2+n

6
E) n2+11n+2

12
F) n2+11n+2

6

Problema 10

Rangul matricii A =

 2 α −2 2
4 −1 2α 5
2 10 −12 1

 (α ∈ R) este 3 dacă şi numai dacă

A) α ∈ (−∞, 3) B) α ∈ (3,+∞) C) α ∈ R \ {3}
D) α ∈ (−3, 3) F) α ∈ {−3, 3} E) α ∈ {3}
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