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Olimpiada Nationala de Matematica
- etapa locala — 11 februarie 2012
Clasaa Vll-a
Solutii si barem
Varianta 2

1. a) Avem cazurile:
) n=4k=u(3"+7") =8 1D
i) N=4K+1=U(3"+7™) =2 e 1D
i) N=4k+2=u(3"+7™ ) =2 e 1D
iv) n=4k+3:>u(3”+7”+1):8.
Studiind toate cazurile obtinem ca /3" + 7" este irational................. cccceeseeeee. 1P

b) Presupunem prin absurd ca exista astfel de numere .
Avem bc <100=bc <10 si cum a<10=+/abc <20=> abc <400 =ae{1,2,3}. 1p

Daca a=3=> /30c =v/bc +3 , avem Jbc <10 = /bc +3 <13 = 30c <169 fals.

Dacd a=2= /2bc =+bc + 2 , avem bc <10= v/bc + 2 <12 = 3bc <144 fals.

Daci a=1=+/Ioc = vbc +1, avem vbc <10= /bc +1<11=1bc <121, deci obtinem
ca bc € {10,11, ....,20}.

Tratand fiecare caz in parte obtinem ca relatia Vibc =+/bc +1 este falsd, deci nu exista
NUMETe de TOIMA CETULA. ....... ...ttt i sre e anes 2p

2. a) Scrie 8:2009-( 1 + ! + ! +...+;) ................................. 2p
1-3 3.5 5.7 2007 - 2009
Afla 2S5 =2009- 1—1+1—1+1—£+...+L—L < 25 =2009- 1—L 2p
3 35 57 2007 2009 2009
§= 20092908 1 _ 1000 c e 2p
2009 2
b) x+1004 =2010 — X =1000 ..ccccvsiverriieiieieieerie e 1p
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3.a) Din relatiile BM| | AC,AN | |IBD§i ACLBD = MB LAN ......ccocoee. 1p
b) Fie MB N AN = {P}

Justificare AMNP ~ ADBA ... e P
MN NP MP
DB AB AD
N =T 0= 0 ) OO 1p
(2AB +CD) - AB=DB - (DB +BO) ....vvvvveeeeeeeoee cecoeeeeoseeeeeeeeeseeeeesseeessneeennnne 1P
2ABZ+ AB - CD = DB%+ AB? ... o ittt e AP

ABZ+ AB - CD = BD? .ooiiiiiiii et 1p

............................................................................................. 1p

4. a) Fie A’ simetricul lui A fatd de M = ACA'B=paralelogram=[AC]=[BA]. 2p.
Atunci: AB+ AC = AB + BA'> A = 2AM , deci AM < 28 FAC gy . 1p
AD AM AD AM _ AD 2AM

b) Tn U ABC aplicam teorema bisectoarei = & = =
DC MC DC BC "DC BC

AD-BC

de unde AM = T2, 2p.
D0 (2) p
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AD-BC AB+AC AD AB+AC
< =

Din relatiile (1) si (2) rezulta: < E—<——& . 1p
2DC 2 DC BC
o AD*DC ABHACHBC AT Prec deci Py > o B 1p.
DC BC DC BC DC



