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OLIMPIADA DE MATEMATICA
ETAPA LOCALA - CLASA A VIII-A

SOLUTII SI BAREM ORIENTATIV

Problema 1. Solutie.
(a®> —2ac+c®) +(c® —2cd +d?) + (b* +4a® +16 —4ab +8b—16a) + (d* +4b* + 4 —4bd +8b—4d) =0,...2 puncte
(a—c)*+(c—d)* +(b—2a+4)*+(d —2b—2)* =0,.......2 puncte
(a—c)?,(c—d)* (b—2a+4)* (d-2b-2)*>0,.....1punct =>
a-c=c—-d=b-2a+4=d-2b-2=0,......1punct
=> a=c=d,b=2a-4,a-4a+8-2=0,3a=6,a=2,b=0 => zpcd =2022.. . . 1punct
Problema 2. Solutie:
Se considera tetraedrul ABCD 1n care AB, ACsi AD sunt perpendiculare doua cate doua si
AB=b, AC=csi AD=d.
a) Calculati sinusul unghiului format de BC cu (ACD).
b) Aratati cd Al + Al + Ao = Alscn -
Barem
a) ABLAC,AB_L AD= AB J_(ACD) .
Proiectia segmentului BC pe (ACD)este segmentul AC.............cocoveiiiiiiiaiinnn.e. 1 punct
. AB — b
<I(BC,(ACD))=<I(ACB),sm<x(ACB):E, BC =+/b?+c? =sin«(ACB) = Nl

b) Construim AM LCD, AB_L(ADC),CDc(ACD),AM —(ACD)=BM LCD.,............. 1 punct
cd =BM*=b"+ cd’ _be+bid+cidt 2 puncte
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Problema 3. Solutie.
a)
X? =(y* +3y)(y*+3y+2)+4

Notam y® +3y =t si obtinem x* = (t +1)* +3

=> X —(t+1)% =3 =>(X-t-1)(XHH1)=3 oo, 2 puncte
Xx—t-1=1

Se iau cazurile {x+t+1:3 => x=2 si y?+3y=0=>(x,y) € {(2,0);(2,-3)}

X—t-1=3

{x +t+1=1 =>x=2siy*+3y=-2=>(x,y) € {(2,-1);(2,-2)}

Xx—t-1=-3
X+t+l=-1 =>x=-2siy*+3y=0=>(x,y) € {(-2,0);(-2,-3)}
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Xx—t—1=-1
{x +t+1=-3 =>x=-25i y’+3y=-2=>(xy) € {(-2,-1);(-2,-2)} ... 3 puncte

b) N°—N+2=n(n-1)(n+1) +2 dar n(n-1)(n+1) este divizibil cu 3 ................L punct =>
n(n-)(n+1)+2=M,+2 dar M,+2=m’ =>nu existd m si n numere naturale pentru
CATE  MP =% N4 2 oot 1 punct
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Problema 4.
a) Cubul [ABECA’B’DC’] respecta conditiile problemei AA’ L (ABC)

A’'D=2a+2; A’'DLAA’; BDLAB; (ABL(BED) = ABLBD)
= ADBC echilateral pentru ca BC=BD =CD =a \/5 diagonale 1n fetele cubului=>

IZ\/§ = (a\/f)zﬁ = az\/§ 2 puncte

AriaADBC =
4 2

b) [A’DBC] tetraedru regulat A’D=A’C=A’B=BC=BD=DC=a+2 => A’TL (BCD)
T = centrul cercului circumscris ABDC ([A’DBC] tetraedru regulat)
[EDBC] piramida triunghiulara regulatd; ADBC echilateral s1 DE = EB = EC = a;
ET_L(BCD); T = centrul cercului circumscris ABDC dar si A’T_L (BCD)
=5 A’ T,E COLNIATE vvvvvviiieiiee ettt e e e e e e e e e ns 2 puncte
— % (A’T,(ABC)) = < (A’E,AE) = < (A’EA) AE = proiectia lui A’E pe (ABC)
, _a _ 1 _ V2 .
tg < (A’EA) NN 5 PP U PP PPP PPN B o1112 (¢
c) (A’ (DBC))=A’T T = centrul cercului circumscris ABDC echilateral =>T=centru de
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greutate ABDCsi A’E(1DO = {T}; DO =mediana in ADBC

Zaﬁ
3

AANTD ~AETO = E - OF :% = A’'T=2TE,A’E=3TE=a \/§=> A’T=

=>d (A’,(DBC)) = A’T ==

(' se poate calcula distanta si ca Tnaltime in [A’DBC] tetraedru

TEZUIAL ) Lottt et e e as 2 puncte
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