Conf. univ. dr. Birou Marius
Ecuatii si inecuatii I
29. Multimea solutiilor inecuatiei
logi (loggz) > 1 este : ...

Solutie. Conditii:

z>0 =z>1
logsz > 0=logzx >logz1 =2 >1
1 1
logy (logz #) > 1 = loga (logg ) > log1 3 logs x < 3= log, 33
=z < 35 =3
Din (1) si (2) = = € (1,V/3].
Raspuns corect: C.
131. Multimea solutiilor inecuatiei
7
log,(1+ ) +log,2(1+ z) + log,a (1 + ) > 1 este : ...
Solutie.
Conditii:
1+2>0
r,2%,2* >0 =x€(0,1)U(1,00)
w2t # 1
Avem log. (1 ) los,(1 )
og,(1 += og,(l+=
1 1 = =
0g;2(1 + ) log,, 22 2
log,(1+z) log,(1+x)
1 1 == ==
ng4( +$) IOgL 74 4
Rezulta | ) | ) -
log,(1+ )+ og,(1+2) + ogs(1 +2) > -
2 4 4
1 1 7
1 1 1+4-4+-]>-
= log,( +x)< +2+4>_4
=log,(1+2z)>1
Cazuri:
I ze€(0,1)

log,(1+2)>1=log,(1+z)>log,z=>142<z=1<0F)=S5 =10



II. z € (1, 00)
log,(1+z)>1=log,(1+z)>log,z=14+z>z=12>0(A)

= 55 = (I,OO)

Deci
5251USQ = (1,00)

Raspuns corect: B.
95. Multimea solutiilor reale ale ecuatiei

\/;v+2—4\/x—2+ r+7—6Ver—2=1este: ...
Solutie. Conditii:

r—2>0=>x>2
42— 4T —2>0=2-2—4/T—2+4= (Ve —2-2)°>0(4)
PHT—6/T—2>0=0-2—6/7—2+9=(Va—2-3)°>0(4)

\/x+2—4\/:r—2+ r+7—6Ver—2=1

e(Va—2-2 +\/(Vi—2-3)’ =1
s Vr—2-2/+|Va—2-3|=1

Notam
Ve—2=y>0=y—2[+[y—3[=1
Y 0 2 3 +0o0
y—2| ————0+++++++++
y—3| —————— 0+ ++++++
Cazuri:

Lyel0,2)=2—-y+3—y=1=-2y=—-4=y=2¢]10,2)
ILye23)=y—2+3—y=1=1=1(4)=yec[23

I.ye[3,00)=y—24+y—3=1=2y=6=>y =3 €[3,00)
IHII+1= y € 23] > 2<y<3=2<Vz-2<3=4<2-2<9=

6<z<11
Raspuns corect: D.

110. Multimea solutiilor reale ale ecuatiei

\/x2 —4x +4+ \/:z:2+4x+4:2:17 este : ...
Solutie. Conditii:

22 -4z +4>0= (v—2)2
2 +4r+4>0= (z+2)32
Va2 =4z +4+ V22442 +4>0=2c>0=2>0

> 0(A)
> 0(A)




\/:c274a:+4+\/x2+4:c+4:2:r
S \V/(r—-2)2+(r+2)?2 =22
Slr—2|+ |z +2| =22

x 0 2 +00
r—2| ————04++++++++
z+2 +++++++++++++

Cazuri:

L2zel0,2)= —z+2+2+2=20=4=20=>2=2¢1[0,2)=5,=10
ILze2,00)=>x—2+c+2=2z=2r=2x(4) = S =[2,0)
S=S1USQZ[2,OO)

Raspuns corect: C.

111. Solutia ecuatiei
(3-2v2) —2(v2- 1)9” —3este: ..
Solutje.
(\/5—1)2=2—2\/§+1=3—2\/§
(\/5_1)21_2(\/5_1)@:3

Notam

(ﬁ—l)xzwo
2 —2=3=t>-2—-3=0=1t; =3,ly =—1
t1:3é(\/i—l)m:Sélogg(\/i—l)mzlog?)?)
1
log; (V2 - 1)

to = —1 < 0 nu convine

:>x10g3<\/§—1):1:>x:

Raspuns corect: E.

112. Solutia ecuatiei

(L) (;)Zﬁ(f)x L este: .

f:RHR,f(x):<;)z+(é>x+\/§<\?>w—l

Solutie.
Fie



f(z) = (;)Iln;—k (é)mlné—k\/i(f) lng <0, zeR

= f este strict descrescatoare= f este injectiva.
Avem
FO =4+t v2(E)-1=0]
f injectiva

x=1 este singura solutie a ecuatiei.
Raspuns corect: B.

113. Ecuatia

Vz+1 NZESY
(5+\/ﬂ) +(5—¢ﬂ) — 98
are multimea solutiilor: ...
Solutie.
Conditie: x+1>0=z > —1
Avem
1
<5+\/24) (5—\/24) —2%5-U=1=5-VUd=—
5424
Notam Vi
z+
(5 + \/ﬂ) —t>0

1
;st+¥:98;»t2—98t+1:0
A =98 —4=(98—-2)(98+2) =96 -100 = 6 - 4% - 102

98 + 401/6 2
to = % — 49+ 20v6 = (54 v24)

2
49ﬁ:20\/6=24+25i2~5\5:(5ﬁ:\/ﬂ)

Cazuri:
I

Vao+1 2
t:t1:>(5+\/ﬂ> :(5+\/24) VI fl=2=a+1=4

=x=3
II

t=t2:>(5+\/ﬂ)ng

- (5—@)2
=>(5+\/ﬂ

Réaspuns corect: A.

>m=<5+\/ﬂ>72:> r+1=-2 fals



121. Multimea solutiilor ecuatiei

logy #? —2log_, 9 = 2 este ...

Solutie
Conditii:
—z>0=>2<0
—rx#l=>ax#-1 =z (—c0,—1)U(-1,0)
22>0=2#0
Avem
logy 22 = logs(—x)? = 2logs(—)
1 2
log_, 90— —28s9
logs(—x)  logs(—x)
log.b
log, b= O8c , a,b,c>0, a,c#£ 1
log.a
Notam
logy(—a) = ¢ #0
4 2 2
2t—¥:2:>t—;:1:>t —t-2=0=t =2t =—1

t=1t; = logg(—z) =2 =logs(—z) =logs 9= —x=9=2=-9

1
t =1ty = logg(—z) = —1 = logg(—z) = log, 3= T=

Raspuns corect: E.

127. Valoarea expresiei

i/\/5+2—</\[—268t65...

Solutie.
Folosim formula

(x—y)’ =2 —y® —3ay(z —y), z,y €R

Notam

f/\/5+2—</\/5—2:t
= =V5+2-(V6-2)-3{/V5+2{V5—2-t

=t3=4-3t=t343t-4=0=(t—-1)(t>+t+4)=0

Deoarece
P4t+4#40A<0)=t—1=0=t=1.



Deci

{/\/5+2—\3/\/3—2=1

Raspuns corect: A.

130. Stiind c# a este radicina reald a ecuatiei 22 + x4+ 1 = 0 si se calculeze

{/(3a2 — 2a + 2)(3a2 + 2a) + a*.

Solutjie.
Avem
aAd4+a+1=0
3a® — 2a + 2 36> —2a+2-0=3a>—-2a+2— (a®*+a+1)
1-3a+3a*—a®>=(1-a)
362 +2a =

36°+2a+0=3a>+2a+a+a+1
a®+3a®>+3a+1=(1+a)®

V/(3a2 — 2a + 2)(3a2 + 2a) + a?

Y1 —a)3(1+a)d+a?
(1—a)(l+a)+a*>=1-a’>+da*>=1
Raspuns corect: B.

99. Cate solutii intregi are ecuatia

8(4% +477) — 54(2° +27) + 101 = 07

Solutie. Notam

2% =t >0.
Se obtine
1 1
8(t2+ ) —54(t+-)+101=0
(+) -3+ 7)+
Notam
t+-=u>0=> 2—t2+1+2 t2+1— 2_29
Rezulta

8(u? — 2) — 54u + 101 = 0 = 8u? — 54u + 85 =0

A= (=54)2 —4-8-85 = 2916 — 2720 = 196

54 + 14 68 17
Uy 2 = =

05

16 T T 1" T 6 2



Cazuri:

I
17 117
= =Std o =— =42 1Tt +4=0
(1 1 +t 1 +
A= (-17)%—4-4-4 =289 — 64 =225
_17+15
1,2 = 3
t=4=2"=4=20=2
1
t:1¢2w:272:$:r:72
I 5 1 5
=-=t+-=-=2"—5t4+2=
U2 2:> +t 2:> 5t + 0
A=(-52*-4-2.2=9
.. _5%3
1,2—74
t=2=2"=2=a2=1

t:%:>2‘”:2_1:>33=—1
Multimea solutiilor este

S ={-2,-1,1,2} = 4 solutii intregi
Raspuns corect: B.

215. Multimea valorilor a € R pentru care log, (2 +4) > 2,Vx € R este ...
Solutie. Conditii: a > 0, a # 1.
Cazuri:

Iae(0,1)

log, (z? +4) > 2 < log,(2* +4) > log, a® < 2* +4 < a® Vr € R

r=a=a’+4<a®>=4<0(F)

IT a € (1,00)
log, (2% +4) > 2 < log, (v? +4) > log, a* < 2? +4 > a* Vr € R

P +4>4VzER=a*><4=ac[-2,2,a€ (l,00)=ac(,2]

Raspuns corect: A.



24.
logy (22 +22° =3z +1) =3

Solutie. Conditii:
1+2>0

14z #1
203 +222 -3z +1>0

Avem
log, ,(22° + 22% — 3z + 1) = logy, . (1 + 2)*

& 22% +22° —3r+ 1 =1+ 32 + 327 + 2°
sad -2 —6x=0
2@ —2-6)=0=2, =0,79 = —2,13 =3
x1, T2 nu verifica conditiile = S = {3}.
Raspuns corect: C.
2.
z(1—1g5) =1g(2* + = — 1)

Solutie. Conditie:
24+x—-1>0

Avem
x—xlgh=1g(2" +x —1)

< 1gl10” —1g5” =1g(2* +z — 1)
slg2*=1gl2*+zx—-1)=z=1

x = 1 verifica conditia = S = {1}.
Raspuns corect: C.



