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Clasaa Vll-a
SOLUTII
C
Problema 1
Solutie.
A D @) B
P

a) AB=AD+DB : DE=DB+BE; BE=AD->AB=DE
[AB]=[DE]
ADEP = ABAC(LU.L){[EP] =[AC]
«£DEP = xBAC
b) ADEP =ABAC —[DP]=[BC], <CBA= EDP
KCBA= XEDP — XCBE = xPDA
[AD]=[BE]
ACBE = APDA(LU.L){[DP]=[BC]  — [AP]=[CE]
£PDA= <CBE
[AD]=[BE]
¢) ADAC=ABEP(LU.L){[EP]=[AC] —[CD]=[PB]
ABEP = XDAC
ADEP = ABAC —>[DP] =[CB]

{[DP] =[CB]

[CD]=[PB] — CDPB paralelogram > [CP] si [BD] au acelasi mijloc.



d)

CDPB romb— CP L DB [CD]=[CB]=[DP]=[PB] — ACDB echilateral —
m(x£CDB) = m(£CBD) = m(x£DCB) =60".

ACAB :CD = AD = BD — [CD] este mediana si CD:% —

AACB gste dreptunghic, M(£ACB) =90", m(£CBA) =60" — m(£CAB) =30



Problema 2.

Solutie.
a) n — n, S — Noo1s
1+n,  2+n, 2015+,
n+1 n,+2 N, +2015 o
nl r]2 n2015
1+1 :l+£ =.=1+ 2015 —
nl n2 r]?_015
1 2 2015
—=—=..= @
r]1 n2 r]2015
l+£+...+ 2015 =403
nl n2 n2015
Prin urmare, —+£+...+ 2015 = 2015-l =403—>n = 2015 —>n =5
n n, Nyoss n, 403
(B 1.2 205 1, n, =10,n, =15,...,N,y, =10075 —>n,,n,,..., N, € N
nl n2 r]2015

b)

S=n, +N,+N,+...4+ Nyyye =5+10+...+10075=5- (1+2+...+ 2015) = 5- 20151008 = 10155600
S#% =10155600** =...6000...000 — suma ultimelor 4031 cifre este 6.

C) ~—

4030 cifre 0



Problema 3

Solutie.
a) 1) Demonstram ca daca ecuatia are solutii atunci n este impar.

Daca perechea ordonata (x,y) este solutie a ecuatiei atunci
(X ¥)-[% yI=x-y =>x+y+n-(xy) =[x y].(*)
Fie d =(x,y). Atunci x=d-x,y=d-y,,unde x,y, eN"si (x,V,)=1.
Inlocuind in relatia (*) obtinem: X -d+y,-d+n-d=d-x -y, = (X, —1)-(y,—-1)=n-1.**)
Deoarece (x;,Y,) =1, cel putin unul este impar — cel putin X, —1 sau y, —1leste par. Din relatia (**)
rezulta ca n—1este par, deci n este impar.
IT) Demonstram ca daca n este impar atunci ecuatia are solutii.
Presupunem ca n este impar. Fie Xx=2 si y=n+2.
Deoarece n este impar, rezultd ca (x,y) =1 si [X,y]=2-(n+2).
1 1 n 1 1 n

—t—t——=—+ + =1= , prin urmare ecuatia are cel putin o solutie.
X v [xy] 2 n+2 2-(n+2) (%)

b) Notim (x,y) =d. Atunci x=d-x,y=d-y,,unde x,y, e N" si (x,y,) =1.Inlocuind in relatia (**)
obtinem (x —1)-(y, —1)=2014.
D ,,,s=1{12,19,53,38,106,1007, 2015} —
S ={(2,2015): (3,1008): (20,107); (54, 39); (107, 20): (1008, 3): (39, 54): (2015, 2)}



