[Elemente de algebra — 1

f:R—>R
f(x)=x>-2x+3

- Sa se determine imaginea functiei

b A 2
V(- = V(s f) = V(12
( 2y 4a) (2 f () (1,2) m f = [2:4+0) ‘
fy=1-2+3=2
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g :[0;+0) > R
g(x)=n/x

Daca notam cu /:[0;+0) - R functia compusa f o g, sa se determine h(x)

hx) =(f e @)(x¥) = f(g(x) = f(Vx) =x—x .



R i o1 —
- Fie numarul x, = 3\/«5+2 —i/ﬁ—Z.

Care din urmatoarele afirmatii este adevarata?

xp =5 +2-3QN5+2 Y5 -2)AV5 +2 -5 -2) -5 +2

x; =4-3x,

xo +3x,-4=0

xp —x, +4x,—4=0
x,(xg =D +4(x,-1)=0
(x, —D[x; +x,+4]=0

X

Xy =1 A=1-16

A=-15
‘ X, € R



R i o1 —
- Fie multimea M ={xeR:|x|> 1,201\3/x+\/x2 —1 +201\3/x—\/x2 —1=2}.

Daca §= sz atunci

xeM

201\3/x+m+201\3/x—\/xzi—=2 20 L2 1 =1
(201\3/x+\/ﬁ)2+201\3/x2—x2+1=2201\3/x+\/x2—1 x+vx’—1=1

(201€>/x+ /x2_1)2+1:22013x+ /x2_1 x2_1:1_x
201\3/x+\/x2 -1 =t ?
2 —2t+1=0 x=1
(t—1)2:0 v
t=1 S=Zx2:1



R i o1 —
- Sa se determine valoarea expresiei E =37+ 542 + V7 - 52

E=Y7+5V2 +37-5\2
E =7+502 +37+5v2 V752 A7+ 5v2 +17-5v2)+ 7-542
E=7+5J2+3-(=1)-E+7-5V2
E’ =14-3E
E’+3E-14=0
E’—-2E*+2E* —4E+7E-14=0
E*(E-2)+2E(E-2)+7(E-2)=0
(E-2)YE*+2E+7)=0
)
E=2 A=4-28=-24
E¢R
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- Sé se rezolve ecuatia: log, (x+1) =log,(x* —x+4)

x+1>0 x>-—1
5 = = x € (—1;+x)
x"—x+4>0 XER

log,(x+1) = 10g4(x2 —-x+4)

log,(x+1) = %logz(x2 —x+4)

log,(x+1) =log, \/x2 —-x+4
x+1:\/x2 —x+4
x*+2x+1=x—-x+4
3x=3

x=1

A\
®




[Elemente de algebra — 1

- Sa se precizeze multimea solutiilor 3+, _ 3~ log,3—5x+5log,3=0
ecuatiei ’ ’

3" -x—-3"log,3-5x+5log,3=0
3" (x—log,3)—-5(x—1log,3)=0
(3" =5)(x—log,3)=0

#

3" -5=0 x—log,3=0
3" =5 x =log, 3

{log, 3;log, 5} ‘

log, 3" =log, 5
x =log,5
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. . . log,(x* +2x) =1
- Sa se rezolve in multimea numerelor reale:

2-37497 =15
log,(x* +2x) =1 2:37+97 =15
x> 4+2x>0= x e (—00;-2) U (0;+00) 3V =t
x> +2x=3 t? +2t-15=0
x*+2x-3=0 t,=3=3"=3=y=1
x, =1 t, ==5 nu este solutie
X, =-3

% #
®



R i o1 —

- Sa se determine toate valorile parametrului m € R pentru care
inecuatia 3** —3""'m+2m* <0 nu are solutii reale.

3% — 3" 4 2m? > 0Vx e R
Fie: 3~ —;

t* =3mt+2m” > 0Vt € (0;+00)

t 0 + o0

2 —3mr+2m’ | + [ 0 + +

Cl>0 2 2 2
=>9m —-8m " <0=>m" <0=>m=0
A<0




R i o1 —

- Sa se rezolve in multimea numerelor reale inecuatia:

log (x> —x+2)>2log, (x+1)

xP—x+2>0

.

x>0x#1 =x>0x#1= xe(0;1) U (1;+0)

| x+1>0

x € (0] x € (1;+00)

log (x* —x+2)>2log (x+1) log (x> —x+2)>2log (x+1)
log (x* —x+2)>log, (x+1)° log (x> —x+2)>log, (x+1)°
X*—x+2<x+2x+1 X*—x+2>x+2x+1
—3x< -1 —3x>-1

x> 1 X < 1 hueste solutie

3

reGib & y,
o




R i o1 —

Sa se determine m € Rastfel incat inecuatia ( ) —m( ) +1>0
sa fie adevarata pentru orice x<0.

: |
Fie: (=) =t 1 1
—) =m(=)"+1>0
2 v (4) (2)
Daca

t* —mt+1> 0;¢ € (I;+0)
x € (—:0;0) = ¢t € (1;+00)

t 1 + o0
£ —mt+1>0| 2m | + | + | + | +
2—-m>0 m<?2 m<?
_§<1 :T<1:>{m<1:>m<l



R i o1 —

Stiind ca a =log, 3, sa se calculeze in functie de a, expresiile
E =log,9-log,3—-log,36+log, 144
F =log,9+2log, 27 -1log,36+1og,, 144

E=10g29—10g43—10g236+10g3144:10g2%—%10g23+10g3(24-32):
11 1 4 8—a’

=log, ———a-+4log,2+2log,2=-2-—a+—+2=
24772 = & 2 a 2a

F =log,9+2log, 27 -log, 36 +1og,, 144 = log, % + 2-%10g2 3° +log,,12% =

:log3%+3log23+2:10g31—10g34+3az+2:—10g322 +3a+2=-2log,2+3a+2=

:—%+3a+2
a




R i o1 —

Valorile numarului natural nenul n pentru care urmatoarea

inegalitate: \/ .¢/a - Wa-...-""Va<a",a>0,a#1,
este adevarata, sunt:

Ja-a - ¥a-.-""Va<a
1

1 1 1
a?-a®-a2....q"" <q"
4 1
;k(lm) <q"
o
an+1 < an
a € (0;1) a € (1;4x)
n n
>n <n
n+1 n+1
1 1
> 1 <1
n+1 n+1
1>n+1 l<n+1
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! neN:n>2

et —
Zlogn k
k=1

Zlog2 k=log,1+log,2+...+log,n=1og,1-2-...-n =log, n!
k=1

1 1 1
= + +...+
log, n! log, n! log, n!

=log,2+log, 3+..+log, n=

=log,2-3-...-n=log, nl=1
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- in ce interval se afla radacina strict pozitiva a ecuatiei
1

(x? +9)loe (9 - — 3= x? +6x

1

(x> +9) log, (x*+9) _ \/ 2a6r X E01)U(I+o0)

(x° +9)10gz C 23X+ 6x
x=%/—x2+6x
x> =—x*+6x

X +x*—6x=0
x(x* +x-6)=0

x=0 x,=2e(;6) x;,=-3



R i o1 —

- Care este valoarea produsului P, al radacinilor ecuatiei
x* +x(4" -14)+4" -72=0

x*+x(4"-14)+4 -72=0

X 4+x-4"—14x+4"" -72=0

x° +4x—-18x—-72+x-4"+4-4" =0
x(x+4)-18(x+4)+4"(x+4)=0
(x+4)(x-18+4")=0

f(x) = 4" (%) = 18— x
30
£(2) = 16
T im  f(x) — 0
20 -u_‘,_\h_\ , E— — o
™ T — fim £(x) — ~
(5 B i
10 / 2(2) =16
0 —
-4 -2 0 2 4




R i o1 —

- Care este valoarea S, a radacinilor ecuatiei:

(9+445)% +(o—av5)’ =18

W9+ 405)" +(Jo—45)" =18

(o1 4v5) +1=18(/9+445)

Fie: (\9+445)3 =t ¢ —18+1=0
+ — +
18 ++/324—4 18_8«/5:9i4 5

‘2 = 2 T
(JO+445)3 =9+ 445 (W9+45)3 =9-44/5
X X 1
(9+44/5)¢ =9+445 (9+4/5)° =
9+44/5 S=x,+x,=6-6=0

AR
6 .
x, =6

X, =—6




R i o1 —

Fie x,;X,;...x, numerele reale astfel incat X;;X,;....x, € (0;1) sau
x5 X,;....x, € (1;+00) . Precizati care este valoarea minima a expresiei:

E=log, (x,x;-...-x,)+log, (x;x;-...-x,)+...+log (xx,-...-x, )

log, x, +log, x, 22 X1Xy
1 X1X3  XoX3
log, x, + >
1 log, x,
(log, x,)* —2log, x,+120 KFn Fn e Yot
(log. x, 1% >0 2(N-1) 2(N-2) cerniinnnnnnen. 2*1

E =[log, x, +log, x;+..+log, x, |+[log x +log x;+..+log, x, ]J+..+

+[log, x, +log, x,+..+log, x,,122(n—-1)+2(n-2)+..2-1=

1_i_n_l-(n—l)zn(n—l)

2 A

=2[(n-1)+(n-2)+..+1]=2-
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- Sa se determine domeniul maxim de definitie al functiei

x—1
@)= J log . (F—{ 1)
x+1
Dx € (—o0;—1) x—1<2x+2 I)x € (-1,0) (1—x<2x+2
<
( _ —x<3 ( — 1- +1
log . (*=H-1)>0 og . (*=H_1pso LIT¥>¥
*ox+1 x=>-3 < ox+1 (_3x <]
1 _ 3
x__1>() XE[—3;—1) x_1_1>() k—2x>0
| [x+1 | [x+1 ) |
(| — 1+ _ x> ——
S I R IS R
x+1 x+1 | x<0
x__1>1 x—_1—1>0 |
X+ | x+ XG[—E;O)
x_—l>2 l—_sz
<x+1 <x+1
X——1>1 1——X>1
x+1 L x+1



R i o1 —

[ 3x <1 X € (1,+OO)
< .
—2x>1 kgz-iil—DZO
I s lx
> _— _
R L IR
< 1 | x+1
x<—§ _ .
i S
x+1 nu are solutii x+1
x+1 | |x+1
1-x _, =l
Jx+1 <xt%
1—X>1 X >1
X+  x+1
(1-x<2x+2 x—122x+2
<
l-x>x+1 -x23 _
\ x< -3 nu are solutii

Solutia generala;{x e [-3;—-1) U [—1;0)
3




- Se considera multimea

M ={(x,y,2): 2% +3" =91:2" +37 .27 =436;2" -3" +2° =124} « ZxIxZ

S= D (d+[y+|2)  Atunci:

-1 956@yahoo.com g

Si

—

(x,y,2)eM
2x+z+3y:91 (26 Z
27 =91-3” {2x+27-22=436:>{2“+27.2Z:436:><2Z+27°2 =436:>
* z _ 6—Z. z 6
o3 2727427 =124 207727427 =124 2_2.27”2:124
<2“:64 Fie: 2° =¢ \
e y:3 rﬁ | B
Tt ze6 | 27 t‘436:> 64+27¢* —436t =0 _ [27¢> =436 +64=0
T 64

22741=124
L1

27 =1 =4
:>t=16:>{ 6:>{Z
X

XxX=6—z

1728 +1* 124t =0

= S =[2|+[3+[4=9

t* —124t+1728 =0



R i o1 —
- Fie multimea

A={xeR:Ig2+lg(lgx) =1g(10+1gx)} atunci:

1g2 +/lg(lgx) = 1g(10 + g x) lg2+1=1g(10+10")

Fie lg(lgx) —¢ 3 \ / 1) = 1.301
lo(le x) = ¢t (1) = 1301
g(lgx) | 2 V.
lgx =10 " \ /

=\
1 /
. /
Za -1 0 1 2

=t=1=,/lg(lgx) =1=1g(lgx) =1=1gx =10= x =10" € (10%;10")



[Elemente de algebra — 1

- Sa se determine toate perechile (x,)), cux,y e N, astfel incat:
cr=C
(x+y)!<1000

C’=C? | X2y X=y xe{l;2;3}
* Y= y=x — = ‘
(x+y)!<1000 (x+ )1< 1000 (2x)!=1000 vy e {1;2;3}
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ALgs P

. 1 2 3 i * _
M = \/C2n+1 Chn Gl G snEN atunci:

M = \/Cl Ch - C23n+1 et C22:+1 = \/(Cénﬂ)z ) (C22n+1 :. (C23n+1)2 et (C;n+1 =

2n+1 2n+1
ral 2 3 n *
=Ch Co Gy G €N



R i o1 —
1 1 1

ie S x =(1--)1--)-...(1-
- Fie sirul x, =( 3)( 6) ( c

: ,ne N \{l}

n+l

Definim multimea M ={ne N \{1}: % <X, S g}

i 2
& _(1")(1") nﬂ) Hz(_(k“)k g“_acﬂ)-k):
2

Zli[k2+k—2 :ll[(k—l)(k+2) (14 2.5 3.6 (n=2)(n+1) (n-D)(n+2) _

WY kD) -k 3 k-(k+1) 23 3-4 457 (n-Im n(n+1)
n+2

 3n
lﬁxnngl<n+2<2:>3n<2n+4<4n:>{3n£2n+4:>ne{2;3;4}:>
2 3 2 3n 3 2n+4<4n

= M ={2;3;4}



R i o1 —

- Care este probabilitatea p, respectiv q, ca alegand una din
radacinile ecuatiei (x +2)(x* — x —1) = 0 aceasta sa fie reala,
respectiv intreaga.

(x+2)(x*—x-1)=0

' _3_1
x,=2€eZ :Mp‘g‘ ‘
1++/5 1

Xy5 = 5 eR \ng




