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Notai: Fiecare subiect se puncteaza de la 0 la 7 puncte. Se acorda numai punctaje intregi. Orice
alta rezolvare se asimileaza conform baremului.

Enunt subiect 1

Fie a=+1-2-3-....n+3"! neN" keN.
a) (3p) Pentru n=2si k =1 aritati ca ¥/a (2;3).
b) (4p) Determinati n>3si k € N pentru care ae N.

Detalii rezolvare Barem
asociat
a) a=2+3 = 3a=9245 1p
2°=64<245<729=3" =2<3a<3 2p
b) n>5=U.C.(n!) =0=U.C.(n4+3%"") =3 care nu este ultimi cifri de 1p
patrat perfect.

n=4=UC.(n)=4=U.C.(N4+3"%") =7 care nu este ultimi cifrd de patrat
perfect.

n=3=a=+6+3%"

aeN<IPpeN,6+3*%1=p’=3|p=3meN, p=3m, deci 2p
2+3% =3m? = k=0

Enunt subiect 2

Pentru ne N", notam b, =log, 2+log, 4+log,6+...+log, (2n).

1p

a) (3p) Aratati ca b, ¢ Q pentru orice n>3.
b) (4p) Aratati ca b,, >100.

Detalii rezolvare Barem
asociat
a) b, =log, (2"-n!)=n+log, n!. 1p
b, e Q < log,n'e Q < 3c,d eN,ﬂ!ng, adicd (n!)d =2°. 1p
n>3=3|n!=3|2°. Absurd. 1p
b) b,, =24+log, 24!=24+log, (2-3-4-...-24) 1p

Dar Iog2(2-3-4-...~24)=22+Iog2(31°-54-73~112~13~l7-19~23)>
22+log,(2"°-2°.2°.2°.2%°.2%.2.2*°) =76 pentrucd 3° =9° >8°=2" |
5% =625>512=2°, 7°=343>256=2%, 11> =121>64 =2°,

2p




169>128 =13*>2' =13>2%*° 17>16=2",19>16=2* si
529 > 512 = 23% > 2° = 23> 2%°,

1p

Enunt subiect 3

3

Fie g=—%+i7 si ¢, =1+&*, keN. Notdim d_ =c +C,+...+C

€=C,"C,...-Cpgp -
a) (4p) Calculati partea reald a lui €.
b) (3p) Arétati ca, dacd m,ne N",m=n, atunci Re(d,)=Re(d,).

unde meN", iar

Detalii rezolvare Barem
asociat
a) 2" =¢" keZre{012} silte+e’=0. 1p
e:233-(1+g)33-(1+52)33-(1+g):233-(1+g+52+1)33-(1+g) 1p
e=2%(1+&)=2%. 1+i£ 1p
2 2
Deci Ree =2% 1p
b)d =m+e+e’+..+&" =
M+e(l+e+e’)+e'(l+e+&)+...+e"*(l+e+&°)=m,me 3N
1
M+ell+e+e’)+e'(l+s+&)+... 46" A+e+8’)+e=m+g,me3N+1 P
M+e(l+e+e’)+e'(l+e+e)+... 46" (l+e+&’)+e+e°=m-1me3N+2
Prin urmare Re(d,,)=3m,Re{d,, ..} :3m+%,Re(d3m+2):3m +1 1p
Naturale sunt doar prima si ultima, iar egalitatea lor ar implica 3m=3n+1 care e 1
fara obiect. P
Enunt subiect 4
< 1 . |21 1
a) (3p)Daca zeC, |Z|<—,arata‘glca - -=z|<= .
2 2 2
. . e . 72 +1
b) (4p) Oricare ar fi ze C\R , aritati cd are loc echivalenta: — 16R<:>Re(z)=0.
Z —
Detalii rezolvare Barem
asociat
1 1
2
a) |z2°-=z|=|z]-|z—-=|< 1
) |2 =5 2=l 23 p
1 1) 1(1 1 1 . .
<lz|| |z|+=| ||| |z|+ = |<=| =+ = |== . Finalizare.
(13 ) {11+ 3 ) <3(3+3) 2
2 2 2 _ _ _ _
b) ZZ+1eR<:>22+1:[22+1J<:>2 R L LN L PIN
-1 -1 |z°-1)zeR
2p
@22—22:0c>(z—2)(z+2)=0(1)
2eC\Re2-220; (1)< 2+2=0<Re(z)=0. 2p




