Subiecte pentru pregitirea Olimpiadei de matematica — clasa a V1ll-a

1.a) Stiinded: x°—-1=y(x-1)six#lpentru(v)xy eR,
aratatica y>0

(2puncte )
b) Aflati valoarea reald a numarului
1
E = x*+ 33+ X%+ x+i+i2+—3+i4 stiind ca (x—£)3:64
X X X X X
( 5puncte )
Solutie
a) X*-1=(x-1) (X¥+x+t1)= y=x*+x+1
2 » .1 1 3 1, 3
=XTHX+HL= W +2- =X+ —+— =(X+=)"+ —
Y Xr2opxryty =0l g
1 2 1 2 3
dar(x+E) >0,V xeR = (X+E) +Z >0 =y>0
b) (x-1y=64 = x-1=4 —(x-1y=16
X X X
(x—3)2:16 :>x2+i2:18 :>x2+i2+2:20 = (x+ 3)2:20
X X X X
1, 1 1
:>|x+—|—@ = X+ ==245 sau x+ —=—25
X X X
Cazul I.
x+1=25 — (x+ 1y= 405 = x3+i3:34\/§
X X X
(x2+i2)2: 18 = x4+i4 =322
X X
Elz(x4+i4)+(x3+i3)+( x2+i2)+ (x+ 1) =3224345 + 18+2J5= 340+ 365
X X X X
1_ 1s_ s, 1 _
Cazulll. x+ ==— 2,/5 = (x+ =) =—40.5 = x+—3——34\/§
X X
X

x2+i2 =18 i x4+i4 =322
X X
Ezz(x4+i4) + (x3+i3) +( x2+i2)+ (x+ 1) =322 345 + 18— 25 =340- 3645
X X X X



2. Aratati cd numarul a =

3:5-7-9-....-2009

/2 43

apartine intervalului (

4.6-8-10-....- 2010 45° 44
(7 puncte )
Solutie
ae(ﬁ;ﬁ) = £<a <£ _<a2<i
45’ 44 45 44 2025 1936
, 3% 52 7? 20092 3%2-15%2-1 7%-1 2009% -1
S e > . . e =
42 6> 82 20102 = 42 62 82 20102
_2:4 46 6-8 2008-2010 2 4 6 2008 _ 2 g 2
4> 62 g% " 20102 4 6 8 2010 2010 2025
, 3% 52 7? 20092 32 52 72 2009%
— T i < . . e . =
4% 6% 8? 2010% 4%2-1 6°-1 8°-1 2010% -1
_3 5 7 2009 357 2009 3 y 3
3.5 5.7 7.9 7 2009-2011 5 7 9 2011 2011 1936
2 2
>2025 \/— \/—
[ 2 [
:. 3 = 2025 ° 193 :>4—§<a <4—Z’:>
1936 a>0
NRERE



, Xn numere reale . Ardtati ca daca

2
X12+ X22+ X32+ X42+ ....Xn2 = (X, + X2+an+ """ X,)

atunci X1 = Xo =X3 =

(4 puncte)
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Solutie

Xo =g = X2+ X2+ X2+ X2+ ... X2 =n- &
X2+ X2+ X+ X2+ ... X2 = 2n-a +n-a? =0

X2+ X2+ X2+ X2+ o XP = 2(Xe+ Xo +Xa, .+ X%n)-a +n-a =0
(X2 2X1+ @ ) +(X2= 2Xo+ @ ) + oo+ (Xp2= 2Xp+ a2 ) =0

(Xi—a )+ (Xo—a )’ +....+(Xp—a )*=0

(X;-a)*=0 , (Xo-a)=0, ... , (Xh-a)*=0
(Xi1-a)=0 , (Xz-a)=0, ... , (Xp—a)=0
X1=X2=X3=....=Xp =4



4. Dreptunghiul ABCD cu latura DC=a siBC=b (a>Db), seindoaie de-a
lungul diagonalei AC pana ce planele ABC s1i ADC devin perpendiculare . Sa se
calculeze lungimea segmentului BD astfel obtinut .

(7 puncte)

Solutie

(ACD) L (ABC)
Fie DE_ L ACsiBF L AC

AC =+/a’ +b?
AACD =AABC - DE=BF
DE = AD-DC _ ab
AC  Ja?+b?
2
AD? =CF-AC . CF=—2 __
Ja? +b?
2
BC? = AE-AC - AE:b—
Ja? +b?
S
EF= AC—( AE+FC) = ——
Ja? +b?

a* —a’b? +b*

AEFB(< F =90°) - EB?=EF?+FB* - EB?=

a’+b?
2 2 2 ,_a' +b’
ADEB(< E=90°) = DB*=ED”+EB° = DB’=———
a“+b
a‘+b’
= Db a’+b?
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