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Problema 1

Fie multimile A={n € M| 7n+11:13}si B={n M| 11n+7: 13}. Aratati ca:
a) neAdacadsinumaidacdan-4:13

b) neB daca sinumai dacd n-10: 13

c) AnB=o
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Problema 2

. . . aE- bﬂ CB dﬂ
Fie a, b, c, d € H* astfel incat numerele : , , , — sunt naturale.
bed " cda * dab ' abe

Demonstrati ca:
a) a*+b*+c*+d* = 4abecd
b) 2012 | p2012 4 2012 4 42012 _ 4{abcd) 503

C) @013 4 p2013 ¢ 2013 4 g2013 — (ghed) 5% (a + b + ¢ + d)
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Problema 3

Fie paralelogramul ABCD si punctele: M € (AB); N € (BC) si fie {P} = AN n CM.
Demonstrati ca DP este bisectoarea unghiului ADC dacd si numai dacd AM = CN.
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Nota: Toate subiectele sunt obligatorii. Timp de lucru 90 minute
1



Barem
Vi1

1)a)neA—= (3 KeEN, ai 7n+ 11 = 13k = 7n — 28+28+11 = 7(n-4) +39 = 13k = 13|n-4 = n-4 i 13
(1,5p)

reciproc: daca n-4:13,(3) k EN = n-4=13k = n= 13k+4 = 7n+11 = 91k+39 = 13(7k+3) = 7n+11
113 >neA (1,5p)

b)n €B —(3) k €N, ai 11n +7 = 13k = 11n -110+110+7= 13k — 11(n-10) +117 = 13k — 13|n-

10-n-10: 13 (1,5p) reciproc daca n-10: 13—{(3) k €N ai n-10= 13k -n=13k+10

—11n+7=143k+117= 13(11k+9) - 11n+7 : 13 = n €B (1,5p)

c)n EAS n=13k+4, n €B S AR 10,n € N (1,5p)

Dacan€AnB — (3 k1 €Mai131+10=13k+4 = 131=13 I+6 Fals intrucat 13 nu divide 6 (1,5p)

2) a) Produsul celor 4 numere este 1 ... (1,5p)
fiecare numar este 1 (1,5p)
a® = bed, deci a* = abed Si analoagele (1p)
a*+bt+c*+d* = dabed (1p)
b) a2012 = (a4 %=(abed)5 si analoagele (1p)
azl}lz 4 b:DlE g I52[!'12 + dzl}lﬂ == 4{&.&'6&?}5&3 (1 p)
C) @013 = 2012, 5 — (ghcd)®® . o Si analoagele (1p)

a2013 4 p2013 4 2013 | §2013 — (ghcd) 5% (a+ b +c+d) (1p)

3) Fie Q, R, S, T picioarele perpendicularelor din P pe CD, DA, AB,BC (2 p)

25apc = 2540c — 25app =AM - Q5 — AM-PS = AM - PQ (2 p)
Si 254pc = 25ayc — 25pyc =CN-RT—CN-PT =CN - PR (2 p)
Deci AM-PQ =CN - PR (1,5p)

DP este bisectoarea unghiului ADC daca si numai daca AM=CN (1,5p)




