1.14.Logarifm.

1.14.1. Logarifmik funksiya va uning xossalari.

1(96-6-52) y =log,(2- x);

2- x>0; x<2; xe(- 0-2) (A)
2(97-1-63) y =log,(3- x);

R e (©
3(97-6-64) f(x) =log,(6- x);

x =0 B x = 0: x<(0:1) wG:6)
EETI REt (D)

1
4(97-8-52) y =log, ,(x- Z),

x %>o X>%
x-1>0 ; Ix>1;: xe@©:2) U(2;0) (B)

x -1 1 x #*<2

5(97-9-75) y =lg(nx’ - 5x +1) funksiya berilgan

1
oraligda aniglangan bo’lishi uchun 2 Va 1

nx* - 5x +1 =0 tenglamaning ildizlari bo’lishi

1
kerak. 2 Ve funksiyning aniglanish sohasiga

kiritilgan. Bunday bo’lishi mumkin emas. (D)

6(97-12-52) y =log 5(6- x) ;

~x=6

G- x=0 5
x* =0 {X>O; ~xe (o) U (:e) (E)

xF =1 x =1

7(98-7-42) ¥ =~ 1085 x =log, x

5

f S

\49

I va IV choraklardan o’tadi. (D)

8(98-5-15) ¥,; Ys3; Ys juft funksiya. (D)
9(98-12-42) y =log; x ;

f S

=¥

7

I va IV choraklardan o’tadi. (A)

10(99-2-36) £(x) =lg‘(8x'_’;);

[f-i=¢ {3zt ~eemoee, Buoraligqa tegishli 6 ta

butun son bor. (D)

+/x+2;

11(99-3-26) ¥ =1

[ o ({250 <ot s (D)
12(99-5-39) f(x) =log, (647 - 8"*) ;
64 - 8" >0; 647% >8""; 8 >8"";
-2x>1- x; x<-1; x(- o5- 1) (B)
13(99-6-29) log,(x(x - 3))- log, x;

{2577% xe@o (A)

14(97-7-15) y =lg(kx* - 2x +1) funkiya faqat x=1
nuqtada aniglanmagan bo’lishi uchun

kx* - 2x+1=(x- 1)* bo’lishi yoki k=1 bo’lishi
kerak. (E)

15(99-8-34) ¥ = ,/1# +log, x;
- X

1
|1-x>0; {1-x>0; [xd. xE(O;l) (A)

050 x>0 x>0



16(99'8—36) {GX- x? - 5<o0, {xj— 6x+5>0,

f(x) :log3(x2 - 6x+36) =log,((x- 3)* +27); {222 P =9, xe®;2) U(2:5) (B)
f (X) min =lo0g; 27 =3 (D) 29(01-3-21) y =log 5 (6 + x- x*);
2 6+x-x>>0; x*-x-6<0; (x-3)(x+2)<0;
17(99-9-50) y =In ’; - 2x|+49- x; (x- 3)(x+2)
- 2<x<3.-1,0,1,2 butun sonlar ularning yig’indisi
J)ii-2X>0;[X(X-8>>U;x€(-m;[])u(8;9); 2 ga teng. (C)

9
‘9- 0

(E)
18(00-9-44) f(x) =log, (81" - 3%/ ;

30(01-6-19) y —10%5+) —g. x*; 9-x*>0;

81—x _ 3x2+3 >O; 81—x >3x2+3; 3—4x >3x2+3;

-4x>x*+3; x> +4x+3<0; (x+3)(x+1)<0;

xe(- 3;-1) (D)

4 2

c=log, 3 5.3-3; a<c<b (B)

2 4

20(96-9-25) @ =108, 3 =1 b =log, 3>~ 1;

Z I va II chorakdan o’tadi.

logx2+1 (6- X).

1 31(01-6-40) f(x) =———F—;
2 2 6- x =0 ~ =<6
21(96-12-90) a :logl 4 =- 5; b :logl 6<- 3 {:ff,j’,; }[; =, e mevee ()
8 8
2 32(01-7-44) f(x) =+/9- x? +1g(x- 1) - \/;;
log%6<c :logé4<'§; b<c<a (B) {‘Elz;iu {%xilo_%)(x+_s> =o. XE(l;SJ (E)
— . — . 2 - -
22(96-13-31) @ =108, 43 b =log, 6 <a; 33(01-9-46) y =log, X 13X 30,
25- 9x
c =log, 4>a; 2 _ -
G beas<c(E) X2 15%° 30 5 05 (x - 13x- 30)| x2 - 22| <0;
25- 9x 9
23(98-9-32) g va I musbat. (C)
5 5
__ x+2)(x-15)| x- = || x+—=]| <0;
24(02-2-20) '°8: 2 =" 1 () (x+ D= 15)| x= | x+ 3
25(99-9-47) 0 < p<lval<n<m bo’lsa, X€E|- 2 g] v [2;15 . Bu oraliqqa 13 ta natural

log,n<0; log, m<0 yoki log,n -log, m>0
son tegishli (A)
bo’ladi. (B)
x? - 2x- 15

26(0-3-43) dval musbat (E) 34(01-9-47) ) y =log,s — ~—

27(99-2-30) Hech qaysisi to’g’ri emas. (E) x2-2x-15
_In(6x- x*- 5) 2x+3

57X -1 (x +3)(x- 5)(x+15) > 0; xe (- 3;- 1,5) U(5;0).

>0; (x2 - 2x- 15)(x+1,5) >0;
28(01-1-29) y




Bu oraliqqa tegishli eng karra butun son -2.
f(-2) :10g15 7 (E)
35(98-7-21) lg(x- 3)- lg(x+9) =lg(x- 2);

{x—3>o ~ ==

~+9=o0: 4‘,\/>j‘—); = (3 o) (D)

~x~- =2 =0 ~ ==

y

X y b% b4
-3- =51 —; = =1 —; — 5.
36(02-3-42) y =5lg%; % =lg 105 ;

X
3

Y X
x=310%; y =310° (A)

1
37(02-3-43) Y =1g8Bx- D) + ————;
( ) N6+ x- x2

g'n}x- 1>0 g'n}x>l
6+x-x" >0 [x*- x

-6<0 {(xrgiﬂ(x+2)<0v
1
e|—;3
X [ 3 ] A)
38(02-4-39) Funksiyaning OY o’qi bilan kesishish

nuqtasida x=0 bo’ladi.

¥(0) =710 =2 =2 (E)

3x+1_1 ,
xX+2

39(02-7-20) y =lg[

3x+1_1>0 2x-1>0
x+2 ;X +2 H

x+2#0 X #-2

1
x-—|(x+2)>0
2( ) :

1
{ x€l- w20 U E;w](A)
X #-2

40(02-9-29) ¥ :\/2 +log, (3= %);

2 2

3-x>0

2+log, (3- x) 20 (log,(3- x) =-2
x<3

{i;;g“; Kf;l xel-1;3) (B)
41(02-12-51) f(x) =v/x + 4 +log, (x* - 4);

x*-4>0 [(x-2)(x+2)>0,
x+420 " |x=-4 ’

x e {— 4;- 2) U (2; o) (E)
42(03-4-40) f(0) =log ,(x-V+2- x;

~ - 2 = O
~= = O ~
~= = =
= - o~ = O

43(03-4-41)

o

%:). LE o~ = Cazz=] (D)

f(x) =log, (x* - 2x +5) =log, ((x- 1)* +4);

f(X)n =log, 4 =25 f(x) €[250) (E)
44(03-5-63) a =2log, 5 =log, 25;

1 5

b =3log, — =log, 23; ¢ =4log, — =log, 27,04;
8153 Tlog: 8156 =182
b<a<c (A)
8 2

4503-6-43) y =1/| ol 1+1g(x? - 1);
[3_120 (8- x[20 |x|<8
x] 5 x#0 x#0 ;
X150 |(x-D(e+)>0 hx-n(mpo

B =x =5
x =0 Pxe[- 8- D L (i8] D
(x- Dx+1> =0

2
46(03-10-38) y ="~ XD f ).
X +

{7- x>0 {(x- V7)Y (x+47) <0,

x+1#0  [x#-1

xe (- v7:- 1) ul;v/7); Bu oraligqa tegishli butun
sonlar -2,0,1,2. Bularning yig’indisi 1 (B)



1.14.2. Logarifmik ifodalarni shakl
almashtirish.
1(96-3-89)

4

2:‘]0223} :210g23 :3 (E)

log;g3 |4
2816 —

IR
lo 16
2783 =

2(96-6-53)

Q :log416+log4% =log, 2 =- %<2; (D)

1 3

3 J
3(96-9-31) (3{/?)@ :7310g97 :710879 =9 (B)

1 2

2 .
4(96-12-89) ( \/g)@ _32 08,3 _qlogz4 _ 4 (C)

1 3

5(96-13-30) (%)ﬁ _c3loggs ozt _y (D)
6(97-2-53) m =2log, 8- log, 4 =6- 2 =4;

n =log, 400 - 2log, 5 =log, 400 - log, 25 =
=log,16 =4;

p =log,125+log. 5 =3 +1 =4;

q =Inl2e- In12 =lne =1; n=m=p #q (D)
7(975-37) log, 1g100 =log, 2 =1; (A)
8(97-8-53)

2log, 5- log, 25 =log, 25- log, 25 =0<2 (C)
9(97-9-37) log, Ine® =log. 5 =1 (E)
10(97-12-52) 2log, 5- log, 30 =

=log, 25- log, 30 =log, % <1; (D)

51g20 51g20 1
11(98-4-15 = -
( ) 20" 20 -20'%° 20

=0,05 (D)

log., 729
12(98-9-73) lifg—g =log, 729 =3 (B)

2
13(98-11-46) log, , 128 =2log, 128
_ ; 14 2
_210g23 2 —? —45, (A)

log,12 log,4 _
14(98-12-74) log, 3 log,. 3 =

=log,12 ‘log, 36 - log, 4 -log, 108 =

=log,(4 -3) -log,(9 -4) - log, 4 ‘log,(27 -4) =
=(og,4+1) -(2+log,;4)- log,4 -(3+log,4) =
=2log, 4 +log; 4+2+log, 4- 3log, 4- log:4 =
=2 (B)

15(99-2-31) 190257 1 Zjgir-2s3 g =

=10'¢7"'8? .10 =10"* 10 =3 10 =30 (C)



16(99-3-15)

1
- logf(%) - 2logs3 1 1
5 5 _ 4 :(510g53)'§ =3 B :_3 (B)
91+log0’5 2+1 91- 1 3
17(99-6-13) log,17 -1 7 Jlog. 3 10g:“17><
-0- (0] -10 -10 =
( ) 89 817 g7 10g3 9

y log,7 log,3 :log33 _1_7 A)
log,17 log,7 log,9 2 14

18(99-8-30) |1g28] +|1g0,026/ =1- 2 =-1 (C)

§ 2
19(00-1-35) 1002 "> =/ 10" ] =% =2§ (D)

20(00-1-39)

A) log, 18- log, 9 =log, 2 =1;

B) 3log, 6 =3(log, 2 +1) =3log, 2 +3 ~4,8;
C) 1g25+1g4 =1g100 =2

D) log,,169° =log,, 13" =4;

log, 4

=log 4=1 Javob: (B
) log, 64 Be T35 Javob: (B)

3 3
21(00-3-34) 3430804 _(ole4); _ g2 —_g (A)

12=-2-1=-3,

b

22(00-7-32) n="°81 4 * 108

2

_log, 15- log, 3 =log, 3 =-1;

m 3 3 3 p=
Ine? =-2;
-3<-2<-1;  n<m<p (A)

23(00-10-42) log, ;, 512 =2log, 512 =
18
=2log , 2° =3 =6; (B)
24(96-9-84)
log, 4 -log, 5 -log 6 -log, 7 -log, 8 log, 9 =

_log,4 log,5 log,6 log,7 log,8 log,9 _
log,3 log,4 log,5 log,6 log,7 log,8

_log,9

= =2
log, 3 (D)

25(00-5-66)
log, 2 -log, 3 log. 4 log, 5 -log, 6 -log, 7 =

_log, 2 log,3 log,4 log,5 log,6 log,7 _
log,3 log,4 log,5 log,6 log,7 log,8

log,2 1
:1og2 g 3®
g,

1
26(00-7-31) 2log, 3 log, 2 log, - =2 (- 4) =-8

(D)

1 1
logs 5 loga7 =
25 %6” 4 49 %8

— 5086y 72lom8 _ [62 182 —10 (A)

28(00-8-46) 361°g65 +101—lg2 _ 310g6 36 —

27(00-8-43) \/

:6210365 1;22 -3%2 =2545-9 =21 (A)
29(98-1-33) _log;14+log, 14 -log, 7- 2log, 7 _

log, 14 +2log, 7

_log;14+2log, 14 log, 7- log, 14 log, 7- 2log; 7 _
log, 14+2log, 7

_log, 14(log, 14+ 2log, 7)- log, 7(log, 14+ 2log, 7) _
log, 14+2log, 7

_(log,14+2log, 7)(og, 14- log, 7) _ o 14
log,14+2log, 7 & 7

(D)
30(98-2-36)

(log, 27 - log, 9)

1
log, 48 +log, 6

+log,81 =

1
48 —|+4 =1+4 =5
16 (D)

9
:10g3 5 ‘10g3

31(98-8-33)

_2logi14- 2log;18- log, 2 log,18
2log, 2 +1og, 18

_2log? 2- 2log, 2 log, 18+log, 2 log, 18- 2log; 18
2log, 2+2log, 18

_ 2log, 2(log, 2- log, 18) +log, 18(log, 2- log, 18) _
2log, 2+2log, 18




_(log, 2- log; 18)(2log, 2 +log, 18) Clog, 2 =2

2log, 2+log, 18 18

(©)

logg logG(«/Eﬂ)

32(99-1-28)[ 1) esslael

J2-1

:[ \/E+1
2 - D2 +1)

-(y2 +1)10gﬁ+1]0g6(ﬁ+1) :logs(\/i +1 ()

33(99-4-55)

]mgﬁﬂ 1og6(ﬁ+1)

_log:215- log:3+2log, 15+ 2log, 3 _
log.15+1log. 3

_(log; 15+1og; 3)(log; 15- log; 3) +2(log, 15+1log,

log. 15+log. 3

_(log;15+1log; 3)(log, 15- log, 3+2)
(log, 15+log. 3)

=log. 1?5+2 =1+2=3 (C)

34(96-1-33) 2" =5; log, 2" =log, 5; n =log,5;

1 1
“log,(25) 1+log,5 n+1 )

Ig2

3
35(96-10-36) a =log, 125 =log , 5’ = log, 5;

2a
10g2 5 :?;

_log,64 6 _ 6 _ 18
2a 2a+3 (C)
3

1g64 = = =

log,10 1+log,5 1+
log,40 _ log,8+log, 5
log, 50 log, 2 +log, 25

36(96-9-28) a =log;, 40 =

3+log,5
a:;gz; a+2alog,5 =3+log, 5;
1+2log, 5
3-a
log, 5(2a- 1) =3- a; log,5 = ;
2a-1
1-2
log, 2 = ;’ (E)

37(96-3-86)

log,56 _ log,8+log,7
log,98 log,2+log,49°

a =log,, 56 =

_3log,2+1

a= ; alog,2+2a =3log, 2 +1,;
log, 2+2 g7 g7

2a-1

log, 2(a- 3) =1- 2a; log, 2 =
3-a

; (B)
38(96-12-86)

_log,63 _log,9+log,7
log,147 log,3+log, 49’

a =log,,, 63

, _2log,3+1

= ; alog,3+2a =2log,3+1;
log, 3+2 g7 g,

1- 2a
a- 2

log, 3 (a- 2) =1- 2a; log,3 = 5 (A)
39(96-13-27)

log, 45 log.,9+log,5
log. 75 log.3+log 25’

a =log,. 45 =

21 3+1
q= 085 .

= ; alog.3+2a =2log.3+1,;
log. 3+2 8s 8s

1- 2a
a-?2

log. 3 (a- 2) =1- 2a; log. 3 = 5 (A)
40(98-2-33)

log, 256 =log, 2° =8log, 2=2,4; log, 2 =0,3;
log, 4- log, 2 =log,2=0,3 (E)

41(98-3-30)

log,108 log, 4 +log, 27
log,36 log,4+log,9 "’

a =log,,108 =

a _2+3log, 3

= ; 2a+2alog,3 =2+3log, 3;
2 +2log, 3 &2 &2

2(1- a)
2a- 3

log, 3 (2a-3) =2- 2a; log, 2 = ; (0)
42(98-10-77)

log,108 log, 4 +log, 27
log,6  log,2+log,3 "’

a =log,108 =



log, 2
a=2%318:3. | 1log,3=2+3l0g, 3: a _198:20 0 20 =log, 5+10g, 4 =1+1log, 4;
1+log, 3 b log,5
a-?2 a-b>b b
10g23(a—3) =2-a; log23:3_a ; (D) 10g54:T; log45=ﬁ;
1 log,500 =log, 4 +log, 125 =1+3log, 5=
43(00-1-88) a =log,, 2 = = ; B4 B4 BT 1084 B4
log,12 log,4+log,3 b a+2b
=1+ = (©)
1 1- 2a a-b a-b
a=————;log,3= ;
2+log, 3 a 50(98-11-44) log, 2 =a; log,10 =b;
log, 16 4 4
log. 16 = 2 = = = _l g _l _ _
86 log,6 log,2+log,3 |, 1-2a log, 39,2 =~ log, - _2(log2 392 - log,10) =
a 1 1
4a :E(logz 49 +1log, 8- log, 10) :5(2105::,2 7+3- log, 10) =
1 a ©)
—l z+3_b l+§_2 B
44(00-1-41) log, (log, a®) - log, log, a = " 2la a2 2 (B)
log, (8log, a) - log, log, a = 51(99-7-30) log, 3 =a; log, 5 =b;
=log, 8 +log, log, a- log, log, a =3 (C) log,135 log,27 +log, 5
log,. 135 = = =
1 log,45 log,9+log,5
_ _log,27 3
45(00-6-32) a =log, 27 = = ;
log, 0,5 log;0,5 _3log,3+log,5 3a+b A
3 2log,3+log,5 2a+b (A)
log, 0,5 =—;
a 52(99-10-35)
log §/1,5 =%log31,5 :%log33+%log3 0,5= log,a =2;a =4; log,b=2; b =9;
113 1.1 1 log(ab) =log,(9 -4) =log, 36 =2 (E)
=—+——=—+—=—+a (A)
3 3a 3 a 3 53(00-3-33) log, x =2; log, x =3; log, x =6 ;
46(00-10-31) a =log, 3; 1 1
logabc X = = =
1 3 1 log, abc log, a+log, b+log, c
log, 0,75 =—log, — :—(log2 3- log, 4) =
3 4 3 1 1
1 1 1,11 (©
=— - =—\a- —+ -+
_3(10g23 2) 3(a 2) (C) > 3%
3 54(00-3-35) log,, 7 =a; log,, 5 =b;
47(00-10-66) 105 27 =p; a® =3; q =3¢; h -
196
/a =2 1.2 131 log. 28 = 1081428 _ B, 2-10g,7
log ;Va =_log,a =_log, 3" =_ -~ = (A) 83520 T10g,, 35 log,,(7 5) log,, 7 +log, 5
48(97-4-33) 1g2 =a; 187 =b; _2-a A)
os 5o L 1 1 _ g5 _ a+b
Bas log;35 1+log;7 |, 187 1g7+1g5 55(00-8-38) 1g5 =a; 1g3 =b;
lg5 1000
__ilg2 _ 1a log, 6 =188 _ 125 _3-3lg5 _3-3a (a)
1-1g2+1g7 1-a+b %0 Ig30 1g(10-3) 1+1g3 1+b
49(97-9-73) log, 20 =a; log, 5 =b; 56(00-10-39) log, 2 =a; log,10 =b;



log, 78,4 = log2 784 1(

1 1 b
=—(2log,7+4-b) ==—+2- =
g <08 a 2 (D)

1

57(01-2-29) [(mgg a+logt b+2)7 - 2]2 _

1
2

1
:[(log;‘ a+log? b +2log; alog’ bz - 2] =

1
2

1
Z[((logi a +log? b)z)z -2

1
(logi a+log’b- 2): =

1

=(log? a +1og? b- 2log, alog, b): =

1
=((logb a- log, bf) o log, a- log, bl;
b >a >1 bo’lgani uchun

|log, a- log,b|=log,b- log, a (A)

58(01-3-14) 4™ (272" =a)' =4 (©)

59(01-3-28) a>0; b>0; a’ +b’ =7ab;

(a+b)*> =9ab; a+b =3+ab;

21g9*P
&3 _2lg~ab
lga+1lgb  1g(ab)

_lg@b) _, (A)
lg(ab)

60(01-5-16)

49 1 49 1
( Jog 2)2 + logs 4 _7+Z
7% 5

-loge 4
5 5

1-logy 2
49""7% +

50
=— =12,5
’ (a)

61(01-6-36) 2log,12 +log, 20- log,15- log, 3=

144 -20

=log,144 +1og, 20- log, 15- log, 3=log, 53

=log, 64 =6 (E)
62(01-6-37) 1g8 -log, 10 +log; S ‘log, 5=

=—>—log,10+ log, 9
log, 10 log, 5

log,5=3+2 =5 (D)

= log, (49 16) - log, 10) =

63(01-7-29) 0’8(1 + 910838 )lOgGSS —

loggs 5

0.8 '(1+(3l°g38)2] =

=0,8 65"%°" =0,8 5 =4 (C)
64(01-7-24) 1g2 =a; lg7 =b;
98 _1g98-1 _2lg7+1g2-1

log, 9,8 =lo - _
o8 T lg5 1-1g2
a+2b-1

“T1-a ®

65(01-8-31)

log,, 27 =a; 3log,, 3 =a; log,, 3 :%,

log ; {18 =21og,(9 0,2) =~ (2 +10g, 0.2) =

l 2+§ —E+l E
3 a 3 a (E)
lg(7- 4\5) lg(z- \@)2
66(01-9-10 = =2 (A
01910 % o) Tiga- w3l - @
2 3 2
g (x”) 9lg" x 1 9
1 \/;: —1 X =—
67(01917) i 3( ) g 8lg’ x 2 g 16
A)
1 4 16
1+—+ = =—;
68(01-9-26) 4+ 4 1- 1 3
logg 4+1+l+... 1 10g51: 1 1 3
0,2 4 == = — = A
5 logs E 6 ( )
5 3
1
6o0L10.16) Lo L L L, 4 _1
( )481632'”116’
+7
2
0’1251%26{%_%%6_5*“] =[1]210g86 -
T
= 1 5 =36
[1] ©)
6



70(01-10-33)

1
10g3 256 '10g2 a _10g3 28 'lOgZ 3_4 _

- -2 3
log, 116 log,125 108547 08,5

-4-8-log,2log,3 16 1
— g3 gZ - :5_ (C)
-231log.4log,5 3 3

71(01-11-25) log, 2 -log, 243 -log, 5 -log, 4=

=log, 2 -log, 5 -log, 3° log, 4=4log, 3 -log, 4 =

=5(0)
3lg2+31g5 3(g2+1g5)
72(01-11-26) 1g1300- 1g13 ! 1300
gi
13

3lgl0 3
= =— =15

lgioo 2 (E)

73(01-11-27) log,4 =a; log,; 4 =b;
log,45 =log, 9 +log, 5 =2log,3+log, 5 =

1 1 2 1 2b+a
=2 —+_—=—+_ =
a b a b ab

(E)

74(01-11-55) log, (V83 +v2 4/V245+2 | =¢;

log,(3/V83 - V2 3/V245 - V2 | =x bo’lsin.

t+X =log, (VB3 +v2 31245+ V2 | +

+log, (VB3 - V2 A/V2a5- V2 | =

=log., (Y783 + V2 V225 +2 |(VVB3 - v2 /245 -

=log, /83~ 2 3/245- 2) =log,[}/81 3/241) =
=log,(}/3* :3° =log,3* =3;
t+x =3; x=3-t (D)

75(02-2-21) 1g5 =c;
1g250 =1g25+1g10 =21g5+1 =2c +1 (A)

log.30 log.,150 _
76(02-2-53) log, 5 log,5
=log? 30 - log. 6(log. 5 +log. 30) =
=log?30- log. 6- log. 6 -log. 30 =

=log. 30(log, 30 - log. 6) - log, 6 =

10

=log; 30- log; 6 =log, 5 =1 (A)
77(02-3-22) a > 0; a #1;

2
logﬁ3a :E

78(02-3-33)

2
log, a 25 (A)

1 1 1 1 1
+ + + + +
log,4 log,4 log,4 log 4 log, 4
1 1
+
logg, 4 log,s 4
+log, 16 +log, 32 +log, 64 +log,128 =

+

=log, 2 +log, 4 +log, 8+

=log, (2 2* 2° 2* 2° 2" 27) =log , 2" =

28
=— =14
5 =14 @)

,3=log, 6=-1

79(02-4-38) '°81 2+ 108, : (B)

1 1
80(02-5-23) 10g4 a :10g8 b; Elogz a zglogz b;

log,b 3

2822 2.

log,a 2’ ‘

-1

81(02-5-24)[1og33\/ﬁ ] :[log33§7]" _

:[217] _o7 (A)

W=

82(02-6-20) ~ +—+——..—3_ =1
(02-6-20) 5+ 277701 2
3

b

1

1 1 _ 1 . _l 1 4

0816 B =" 1’ log,,; 0,25 4 =10g128[4} =
51

— 2 — -

=log ; 2 14 (©)

1
log, 729 -log, — )
83(02-6-36) = & 556 _log, 3° dog; 2" _

log, 216 -log, 343 log, 6° log, 7°

- 8 6 -log, 3 -log, 2 16 1
— g2 g3 —_ _ =. 5_ (D)
33log,6log,7 3 3

84(02-8-12) b*%7 =7"%" =4,



1 1
blogsﬁ :(b10857)§ :45 =D (A)

85(02-8-13) 1g2 =a; 1g3 =b;

_1g20 _1+1g2

_1+a
Ig9 21g3

op (A

log, 20

log 53

86(02:8-15) 12" 1 10g, 5 o5, 3 =

=3/2°2° +3]0g, 5 log, 3 =/5+3 =38 =2 (A)

87(02-9-34) 97 —(3°%7) =72 _49;

é(1+49)“’g503 =1 gprese’ :é 3=0,5 (B)

2
a =log, £+loga a=

b b

88(02-9-58) log,
b

1 1
=1+ =1+ = =_
log, a log,a-log,b 1-log,b 2;
b
1 1
—— =-—; 2=-1+log,b; log, b =3;
1-log. b 2 08425 0Ba
1 b) 1+log b +
log , ab = Og“(az) _1tlog,b _1+3 =0,8 (E)
atb log,(a’b) 2+log,b 2+3
89(02-10-27) 1g2 =a; log, 7 =b;
1956 =lg2 +1g28 =lg2 +.28228 )5 2+108,7 _
log, 10 log, 10
2+

b =a+2a+ab =3a+ab =aB3+b)

(A)

a

90(02-10-73)

3

log, 27 +log, 4

B log, 3\/I +log, %li B
4 27

3 3

log, 27 +2log, 2

log, 3/0,25 +log, %

log,108
[ 1

lo 3/

8¢ 108

91(02-11-31) log, 5- \/E)Hog;(\/g -\2)=

log,108 o7 (A)

=| B
- 5 log, 108

=log2(\/§(x/§- \/E))- logz(\/g- \/E) =

V55 - v2)
SN

165 (e 5 ) —(y5) =25 (©

92(02-11-32) log, W3- 1)+10g, (V6 - 2) =a;

=log, /5;

=log

logz(\/§ +1)+log2(\/€ +2) =x bo’lsin.
a+x :logZ(\/g- 1)+log2(\/€- 2)+
+log2(\/§ +1)+log2(\/€ +2) =

=log, (V3 - 13- 1) +10g, V6 - 2l6 +2) =

=log, 2 +log,2 =1+1=2;

a+x=2; x=2-a (E)

3lg2+31g5  3(Ig2+1g5)
93(02-12-48) 1g1300- 1g 0,13 1 1300
0,13
3lglo 3
=2 - ="=0,75
1g10000 4 (E)

94(03-1-20) log; 2 <0,5; log,;3<0,5;
x =log,3+log;11 <1; shuning uchun %/x eng
katta son. (E)

1+2log, 2 log, 12

95(03-2-20) —————+log; 2 = +log: 2
( ) {1+ log, 2)° e log: 6 s
» log,12+[log, 6" |
=log,12 + (log6 2 ‘log, 6) _ 08s 083 ]
log?3 6 log? 6
_log,6+log,2+log22 log,6+log,2 {1+10g,2) 3
log: 6 log? 6
_log,6+log, 2 log,6 log,6(1+log,2)
log’ 6 log?> 6
log’ 6
=52 =1 (o)
log; 6
1 1 1
96(03-2-25) P = + =

+ —
lgw log,7 log,n

=log, 10 +log, 5+log, 2 =log, 100 > 4 (E)

97(03-3-33) log, 5" 5% =log, 5% =log, 32 =

5
:lOg23 2° ZE (©)

11



98(03-4-32) y Zln(310g3 0,64 +810g8 0,36) _
=1In(0,64 +0,36) =In1 =0 (C)

99(03-4-33) 2log,8- 3log, 4 +log,32+18 =
=log, 64 - log, 64 +1log, 32 +18 =

=3-2+5+18 =24 (B)

100(03-5-39)  =log, log. V5/3/%/5 =

=log, log.5°  =log,5* =-4 (A)
101(03-6-59) 1g5 =0,7;

1 1 _10__3
log.10=— =— =— =12
08s g5 07 7 7 (D)

V3 1
102(03-9-19) log,| ———| +lo =
( ) Bl evio) BB 52

7 +24/10 2
=log3[ﬁ -log3(£+ﬁ) =
“log 7+2410 | _ [ 7 +24/10

| valys +42) (V37 + 2410

1
:10g3% =log,3 ? =- %2-0,5 (D)

103(03-11-82) x =3V"%%; y =2V"2° bo’Isin. Har
ikki tenglikni 2 asosga ko’ra logarifmlaymiz.

log, x =log, g/oes? 2\/@ log, 3 =

=./log, 2 -log, 3 -log, 3 =./log, 3 ;

log, y =log, gl — log, 3 bundan

log, x =log, y; x =y; x- y =0;
3\/@_2\/@:0; 3\/@-2\/®-1:-1(D)

1.14.3. Logarifmik tenglamalar.

2

31053)( —16.
x =0 z

1(96-6-55) 3>~ =16: {
(13~ =2 (0)
2(97-2-55) 4'°%4*"» =19;x- 5 =19; x =24
24-20=4 (C)

2
qlesax" —o5

x =0

3(97-8-40) 4=+~ =25; {

[X.37% ~ =5 (A)

T X< e A 1 — 8
losm., Cx= +ax+1>
= = — 8> + 1: S>x + 1 = O
XZT - A -1 = O
xCx a4y =0 N, =—O: x, —=2: x, —- 2
nnnnnn 8x +1 =0
x? +AaAx +1=>=0 [x? +ax+1=0

x =-2 chet ildiz.
Javob 0 va 2 (C)

5(98-6-30) 2 3* =6; x, =1; x,- ?.
Tenglamaning har ikki tomonini 2 asosga ko’ra

logarigmlaymiz.

log, 2" :3*) =log, 6 log, 2* +1og, 3" =log, 6

x* + xlog, 3- log, 6 =0; x, ‘x, =- log, 6;

x, =-log, 6; (A)

6(98-9-34) 1g(x* +2x- 3) =lg(x- 3);

ildiz chet ildiz.
x€o (D)

1 togy
7099-2:32) i =4: 2 R =02

log4x
1
- log, x =2; log,x =-2; x T
16 _ 16
— =— =256
x 1 (E)
16
1
8(99-6-26) log,, log, log, | - ;} =0;
log, log, | - l] =1; log,| - l] =2;
X X
1 1
- =4 x=-— (D
X x=-7: (D)

9(99-6-28) log, (54- x*) =3log, x ;
log,(54- x°) =log, x* ;
{ii - IS {::Z —~ == bulardan x =3 (D)

~ = ~ =

10(99-6-50) '°8. 108 V5x =0;

12



log, +/5x =1; ~+/5x =5; 5x =25; x =5 (E)

1
11(99-8-31) /35" :%; 32

log\/g x-4

:3'1 .

1 1 ..
Elogﬁx- 2=-1; Elogﬁle; log o x =2;

x =5 (D)

12(00-1-37) log, log, log, x =0;

log, log, x =1; log, x =4; x =16; (C)
13(00-2-24) log; x =2log; 3 +4log,, 7;

log. x =log. 9 +1og. 49; log. x =log.(9 -49);
x =9 49 =441(A)

X x-1
14(00-3-28) [;‘] [27] =Eg;

8
2x -30x-1) 2x-3x+3
2 2 2 2
— | = =log, 4; — =—;
53] s (3]

3 3
-x+3=1; x =2 (C)

15(00-3-36) ) log, log, log, \/x* =0;
log, log, vx* =1; log, Vx> =3;

Jx* =4%; Jx =4; x =16 (B)

1
—+X

16(00-3-38) lg| -

1
=lg—- lg x;
82 g

l+x>O
2 bundan x >0;

x =0

5 5

2X 2 2X

[1+2x] 1 1+2x 1
Ig 5 =lg—; =—;

1
x+2x% =1; 2x*> +x-1=0; x, =-1<0; x, :E

1
Javob: > (B)

17(00-3-39) x'®*' =100; x>0; tenglamaning har
ikki tomonini 10 asosga ko’ra logarifmlaymiz.

lg x'8*' =1g100; lgx(lgx- 1) =2;lgx =t
bo’lIsin.

tit-1)=2; t>-t-2=0; t, =2; t, =-1;

Igx =2; x, =100; Igx =-1; x =—;

X, X, =100 % =10 (A)

18(00-3-41) log,(3* - 8) =2- x; 3*- 8 =37,

3-8 :%; 3" =t (t >0) bo’lsin. t - 8 =%;
t*-8t-9=0;t, =9; t, =-1<0;
3* =9; x =2 (C)
(0} X2+0 2X' ]-
19(00-8-6) X3 "0 =
X
1 2 +log 2x-10
x 083 e 30 —y-2. bundan x, =1;
log, x* +log? x- 10 =-2;
log; x +2log, x- 8 =0; log, x =t bo’lsin.
t* +2t-8=0; t, =2; t, =-4;
1
log, x =2; x, =9; log, x =-4; x, =81 (A)

20(00-8-15) log, (9" +7) =21og, (3** +1);
log2(9x'1 +7) =log2(3"'1 +1)°;

9vt +7 =(31 +1)%;

9¥! 47 =9¥! 42 3" +1; 23" =6;

3t =3;

x-1=1; x =2 (A)

21(00-8-40) log, x +log, x* +1og, x* +... +log, x° =

=log, (x x* x* -... x*) =log, x**;

3987 =07x%0; x® - 27x% =0; x*(x° - 27) =0;
x #0; x® =27; x =%/27 =/3 (A)
22(00-10-82) (2x)°#2x*° o5, 21 Z0:{1 70
(x+4,5)° =25; x+4,5 =45;
x; #0,5; x, =-9,5<0. Tenglama yechimga ega
emas. (A)
23(96-10-38) log> x - 5log, x +6 =0; log, x =t
bo’lsin.
t>-5t+6 =0; t, =3; t, =2;
log, x =3; x, =8; log, x =2; x, =4;

13



x, 'x, =4 -8 =32 (C)

24(96-1-35) 1g* x- lgx- 2 =0; lgx =t bo’lsin.

t°-t-2=0;t =2;t, =-1;

1
lgx =2; x, =100; lgx =-1; x, =—;
g 1 g > =70

x, -x, =100 % =10 (C)

25(96-9-86) log; x - 4log, x +3 =0; log, x =t
bo’lsin.

t*- 4 +3=0; t, =3; t, =1;

log, x =3; x;, =27; log, x =1; x, =3;

X, "X, =27 -3 =81 (B)
26(98-3-33) log; x - 3log, x +2 =0;
bo’lsin.

t°-3t+2=0; t, =2; t, =1;
log, x =2; x;, =9; log, x =1; x, =3;

X, +x, =9+3 =12 (C)
27(98-6-24) log’ x - 4log, x- 1 =0; log, x =t
bo’lsin.

t>- 4t-1=0; t, =2++/5; t, =2- /5;

log, x =2 ++/5; x, =2,

log, x =2- \/g; X, =22'£;

X, x, =225 .25 =24 =16 (C)
28(98-10-80) log> x - 4log, x +3 =0; log, x =t
bo’lsin.

t*- 4t+3=0; t, =3; t, =1;

log, x =3; x, =8; log, x =1; x, =2;

x, +x, =2+8 =10 (B)

29(98-12-105) | x- 13|log,(x- 3) =3(13- X);

(x- 13)log,(x - 3) +3(x- 13) =0 _

A
2 x - 13 =0

{(x— 13)(log, (x - 3) + 3) =o. . —13

x =13

1 -3)=-3
08, (x ) 3 Xy :3l<13
x =13 8

14

oy /- (x- 13)log,(x~- 3) +3(x- 13) =0 _
x- 13 =0 ’

1 > - 3) =3
{ogA(x ) : x, =11

x <13
X, +x, =11+13 =24 (D)

30(99-3-20) 1gvx- 5 +1g~/2x- 3 +1 =1g30;

{x— 5>0 ‘{x>5

; >5 .
2x-3>0

1gW/x - 5+/2x- 3) =1g30- 1;
1gl/(x - 5)(2x - 3)) =1g3;

(J(x- 3@2x- 3)) =3%; (x- 5)(2x- 3) =9;

2x* - 13x+6 =0; x, =6; x, :1<5;
2

Javob: x=6 (B)

2
31(99-6-55) IOgﬁ X"'@ =4; x #1; x> 0;

2log, x +2log, x =4; 4log, x =4; log, x =1;

x=2 (A)

32(99-8-32)

lg(10x*)lgx =1; (1g10+1gx?)lgx =1;
(Ig10+21gx)1g x =1;

2lg’ x+1gx-1=0; lgx =t

2t +t-1=0; t, :%; t, =-1;

1 1
lgx =—; x, =+10; lgx =-1; x, =—
g 5 1 g T

Kichik ildiz 0,1 (B)

33(00-1-47) log: x- 2log, x* +3 =0;

log> x - 4log, x+3 =0; log, x =t bo’lsin.
t*- 4 +3=0; t, =3; t, =1;

log, x =3; x, =8; log, x =1; x, =2;
x, +x, =8+2 =10 (D)

34(00-4-40) 1g* x - 1g*(10x) =6- 1g*(100x);

(g x - 1g(10x))(Ig x + 1g(10x)) =6- (1g100 +1g x)*;

g~ (g x+1g10 +1g x) =6- (2 +1g x)*;
10x

- Qlgx+1) =6- (4+4lgx +1g” x);

-2lgx-1=6- 4- 4lgx- 1g° x;



lg”> x+21lgx- 3 =0; lgx =t bo’lsin. log, x(1+1log, x) =2 +log, x;

t>+2t-3=0; t, =1; t, =-3; log, x +log3 x =2 +log, x; log> x =2;

— . _nv2 .
lgx =1; x, =10; Igx =-3; x, -1 ; 1083X—\E’ x, =3"%;
1000
1 log3x:-\/§; X, :3"5;
X, "X, =10 m :0,01 (D)
Xy Xy :3\6 '3_ﬁ =1; (C)
35(97-12-54) log, (x +2) +1log, (x +3) =1,

X+2>0 [x>-2
x+3>0’

40(97_1_59) X1g25 +251gx :10; Xlg25 :251gx;
x>-2;

2 -25'%* =10; 25'®* =5; 5%8* =5; 21gx =1;

log,(x+2)(x+3) =1; (x +2)(x +3) =2; 1
Igx =—; x =+410; (C)

x* +5x+4=0; x, =-1; x, =-4<0; 2

8- x =8- (-1) =9(B) 41(97-6-59) x"7 +9'¥* =6; x'87 =9'*;

36(98-11-45) log, 2 log,, 2 =log,, 2; 2 9% =6; 9" =3; 38" =3; 2lgx =1;

log, x log,(2x) _ log, (4x) ’ 2

log, x 1og, (2x) =log, (4x): 42(97-7-35) lg(x +1) =x- 1; tenglama
ildizlarining sonini funksiya grafiklarini chizish
log, x(1+1log, x) =2 +log, x;
orqali topamiz.
log, x +1og> x =2 +log, x; log: x =2; [ Zrmex

3y =x - 1

log, x =/2; X, =2"2; A

log, x =-./2; X, =2'ﬁ;

x, x, =272 277 =1; (A) M

=¥

37(99-3-21) log,(x+12) log, 2 =1; x #1; x>0 i

1
—1 +12
2 08, (x+12) %logx(x+12) =1;

:1;

log, x

log (x+12) =2; x+12 =x°;

X’ - x-12=0; x, =4; x, =-3<0; (A) Funksiya grafiklari ikki nugtada kesishgan.
Tenglama ikki ildizga ega. (B)
43(97-10-35) In(x - 1) =x- 3; tenglama

38(00-8-39)

log . x+log, +log,_ x+...+log,, x =36;
v ¥ v s ildilaining sonini funksiya grafiklarini chizish orqali

2log. x +4log.+6log. x +... +16log. x =36;

topamiz.
1 — 1n(C>x — ~
72log. x =36; log. x ZE; X :\/E (A) {i :L < = s

39(00-10-40) ) log, 3 1log;, 3 =log,, 3;

1 1
log, x -log,(3x) _log,(9x) °

log, x og,(3x) =log,(9x);
15



Av 1 1
2- =1; =1; log,3 =1; x =3
log, 3 log, 3 °8 X (B)
5
48(01-2-66) log, (2 +/x +3) =2cos 22 ;
& ] 3
] > log,(2+~/x+3) =1; 2++/x+3 =4; /x+3 =
x+3=4; x=1 (A)
g x+
49(01-2-73) %3 : —10°%+ex . tenglamaning har
» . ’
ikki tomonini 10 asosga ko’ra logarifmlaymiz.
Funksiya grafiklari ikki nuqtada kesishgan. lgx+5 1o x +
R lgx * =lgl0°*'~; Mlgx =5+Igx;
Tenglama ikki ildizga ega. (B) 3
44(00-2-22) |0, [0 37 lg? x +5lg x =15 +3lg x;
{i §+y972 3720 =972; 273" 2 =972; lgz X+ 2lgx - 15 =0; lgx =t bo’lsin.
6” =36; y =2; x =5; xy =5 -2 =10 (C) t? +2t-15=0; t, =3; t, =-5;
( K-5xe7 )\/x +x-12 1g(2x-7) _ , 1 1
X, X, =107 -— =—=0,01 (E)
In(3x - 5)(v/2x- 1- /8- x) 10° 100
1) (o e 203 50(01-3-26)
2) 1g| 3 xx:;x +1] =1; 3 xx:;‘x +1 =10;
[E= === [EE8=
x2-4x 2 _ 2 _
xe(3,5;8) 3l =32, X 4x 2. X 4x —4;
2-5x+7 x-3 x-3
a) 7% =7; x*-5x+7=1; x*-5x+6 =0;
x* - ax _ 4
x, =3<3,5; x, =2<3,5; x-3 =
x =3

b) x> +x-12=0; x, =3<3,5; x, =-4<35 X 5
X" -4x =4x-12; x" - 8x+12 =0; x, =2; x, =6;
d) 1g(2x- 7) =0; 2x- 7 =1; x =4 ;

) 18C ) X, +x, =2+6 =8; (C)
Tenglama bitta ildizga ega. (B)

4 -
lg2x-5) 1 51(01-5-10) 1gx+lgFX =1glg2- 1;
46(01-1-22) g(3x*-39) 2’ o s ,
e 1gf x A x] 182, dx-x’ _lg2
21g(2x - 5) =lg(3x> - 39); 10 10’ 10 10’
lg(2x - 5)2 =lg(3x2 - 39); 4x- x* =1g2; x* - 4x+1g2 =0;
(2x- 5)* =3x* - 39; 4x” - 20x + 25 =3x> - 39; X0s _4+J16- 41g2; Bu ildizlar (0;1) oraliqqa

x* - 20x+64 =0; x, =16; x, =4; (D) . ' _ L
tegishli bo’lgani uchun. Berilgan tenglama ikki

1 R
47(01-1-23) log  x- log_ 3 =L ildizga ega. (A)

16



3
52(01-5-11) log, x- log , x +log 4 x =7

log x —E
8a 1

Alw

lo x-llo x+llo X_E’
ga 2 ga 4 ga 4’

log, x =1; x =a (A)

53(01-5-12) x“sx* D 3. x %1: x > O:
x*-1=3; x* =4;x, =2; x, =-2<0; (A)
54(01-7-25) 1g(3 + 21g(1 + x)) =0;

3+2lg+x) =1; 2lg(x+1) =-2; lg(x+1) =-1

x+1 zi; x =-0,9 (D)
10

55(01-7-26) log, | x- 1|=1; | x- 1[=2;
x-1=2; x, =3; x-1=-2; x, =-1; (E)
56(01-8-33) x'®™* =0,2'*; Istalgan musbat son
tengsizlikning yechimi bo’ladi, shuning uchun 5 ga

karrali eng kichik ildiz x=5.

1g11

1g(6+5) i ﬁ
=6 °

g6 :610g611 -11 (©)
57(01-9-1) log, (9x°) -log? x =4;
(log,9+1log, x*) -log3 x =4;

1

log, x

+1

(log,3+1) ‘log3 x =2; log2 x =2;

1
log, x =t bo’lsin. |-+1t* =2; t+t* =2;
t

t* +t-2=0; t, =1; t, =-2;

log, x =1; x;, =3; log,x =-2; x, =—

X, + X, =3+é ZB%; (A)

58(01-9-9) x* °®3* =9; tenglamaning har ikki
tomonini 3 asosga ko’ra logarifmlaymiz.

3-1
log, x™ "

=log,9; (3- log, x)log, x =2;
log, x =t; bo’lsin.

(3- Ot =2; 3t-t> =2; t°- 3t+2 =0;

t, =1; t, =2;

log, x =1; x, =3; log;x =2; x, =9;

5

17

V93 =33 (A)
59(01-9-22)

lg(169 + x°) - 3lg(x+1) =0; x+1>0; x>-1

3
lg(169 + x*) - 1g(x +1)° =0; 1;;16974-)(3 =0;
(x+1)
3
109+ X . 1694+ x® =x® +3x% +3x+1;
(x +1)3

3x* +3x- 168 =0; x* +x- 56 =0;

x, =-8<-1; x, =7; (A)

60(01-9-36)

log,(x- 1); log,(x+1); log,(2x- 1);
x-1>0; x>1,

Bu sonlar arifmetik progressiyaning ketma-ket

hadlari bo’lsa quyidagi tenglik bajariladi.

2log,(x+1) =log,(x- 1) +log,(2x- 1);

log, (x +1)% =log,((x- D(2x- 1));

(x+1D* =(x- D(2x-1); x> +2x+1=2x%-2x- x+1
x* - 5x =0; x(x- 5) =0; x, =0<1; x, =5 (E)
61(01-9-41) 1g(5x - 2) =Ig(2- 5x);

)

E S A

I al

ol

62(01-9-44)
log2(x* +5x- 13) +log? (x* - 8x +13) =0;
7
Bu tenglik bajarilishi uchun har bir qo’shiluvchi 0
ga teng bo’lishi kerak.

log2(x? +5x- 13) =0 x? +5x- 13 =1
logi(x2—8x+13) =0 X2 - 8x+13 =1~
7

Xl
Xl
lg x

63(01-10-29) x 2 =

7

2: x5 - -
> 3

(S X

x=2 (B)

2
%] ; tenglamaning har ikki

tomonini 10 asosga ko’ra logarifmlaymiz.

2
g | ;
10]’

lg® x- 4lgx+4 =0; (Igx- 2)*> =0; lgx- 2 =0;

2

Ig” x

lox

lgx 2 =1 I8 x

X
—— lgx =21g—;
2 & g10

=2lg x-

lgx =2; x =100; (B)



64(01-10-32) 2 +log, x* =515; x=3 berilgan
tenglamaning ildizi. Endi tenglamaning boshqa
ildizi yo’qligini ko’rsatamiz.

2
=2" o : :
Y ,  birinchi funksiya o’suvchi

y =515- log, x
ikkinchi funksiya esa kamayuvchi. Shu sababdan
tenglama x=3, yagona ildizga ega. (B)
65(01-11-29)

log, (3x* - 2) =4; x #1; x>0; 3x> - 2>0;
3x* - 2 =x*; x*-3x*>+2=0; x* =¢;
t*-3t+2=0; t, =2;t, =1;
x? =1; x ##+; x> =25 x =-+/2 <0; x =/2
tenglama yagona ildizga ega. (D)

66(01-11-33) 10g3(32x - 26 3% =X;

3** - 26 -:3* >0; 3* >26;

3°¥ - 26 -3* =3%; 3**- 27 3" =0; 3*(3* - 27) =0;
3% #0; 3" =27; x =3 (D)

67(02-10-60)

-0,5:

b

1
0,2log. — =-0,5; 0,2log 2°°
o 32 g

1
- log, 2 =-0,5; log 2 2%; x? =2; x =4; (D)

68(02-2-24) 3xlog, x +2 =log, x +6x; x>0;
3xlog, x- log, x- 6x+2 =0;

log, x(3x-1)- 2(3x-1) =0; 3x- D(log, x- 2)
1) 3x-1=0; x :%; 2) log; x =2; x =9 (A)

69(02-3-35)
log,(4 3° - 1) =2x+1; 43" -1>0;

4-3*-1=3""; 3-:37-4-3"+1=0; 3" =t;

3t° - 4t +1=0; t, =1;¢t,

b

[SS R

3 =1; x =0; 3" =3""; x =-1;

|x, - x,| =[-1- 0 =1 (A)

18

70(02-3-36)

1
log, 2 +log, 4 =1; x #1; x #Z; x> 0;

1 1 1 2
+ = =1; log, x =t
log, x log, 4x log, x 2+log, x
1.,.&:1; 2+t+2t:2t+t2;t2-t-2=0;
t 2+t

t, =2; t, =-1; log, x =2; x, =4; log, x =-1; X, -

1
X X, =4 =2 (A)

1
3x - 6|;

1
71(02-3-31) 183 =Ig

1
1g 32x =lg[3x -6

1 1

1
; 32X =3X - 6; 32X =t=>0

bo’lsin.

-2<0;

t=t>-6; t>-t-6=0;t =3;t,

1

3 =3;

1
:]_;x:— A
2()

72(02-5-25) lg(x +11) - 0,51g(2x +7) =2- 1g25;

lg(x+11) - 1g~/2x+7 ZIg%;
x+11 x+11

lg—— =lg4; —— =4; x+1=4/2x+7 ;
N2x+7 N2x+7

(x+11)* =(avax+7); x? +22x+11 =16(2x + 7):
X% +22x+121=32x+112; x?>- 10x+9 =0;
x, +x, =10 (D)

1

S U T
73(02-5-27) F"ggﬁ‘z; F SRTAEY

log, (xy) =3 log, (xy) =3

1
log, x* - log,/y =1 |2log, x~ Elog;‘ y =1,
log, x+log, y =3 ’

tenglamalarni ayiramiz.

- glog3y =-5; log,y =2; y =9; x =3;
x+y=9+3 =12 (C)

74(02-6-34) x*"** =10x”; tenglamaning ha ikki
tomonini 10 asosga ko’ra logarifmlaymiz.

lg x*'®* =1g10x”; 2lgx lgx =1+ 21g x;



2lg’ x- 21gx-1=0; lgx =t bo’lsin.
1442 _1-42 (log, x- 1)° - (2 +1og, x) =3;
2 772 2

_1+\/§ 142 1- \/E 1-

1g x 5 X =10 2 ; Igx = 5 X =10 Jog? x- 3log, x- 4 =0; log, x =t bo’lsin.

2t -2t-1=0; t, =

log’ x- 2log, x+1- 2- log, x =3;

142 142 t>-3t- 4=0; t, =4; t, =-1;
x, x, =10 2 10 2 =10 (B)

2 logz X :4; X :16; 10g2 X =- 1’ X, :l,
75(02-6-35) 3* +log, x> =84; x=2 berilgan >

tenglamaning ildizi. Endi tenglamaning boshqa X, ‘X, =16 % =8 (D)

ildizi yo’qligini ko’rsatamiz.
81(02-11-34) log, x +log ;. x- log1 x =6;

y =3"; o : : ’
; birinchi funksiya o’suvchi
y =84- log, x log, x + 2log, x +1log, x =6; 2log, x =4;
ikkinchi funksiya esa kamayuvchi. Shu sababdan - x 9.9
o 10g3X =2; x=9 ; = =18 (D)
tenglama x=3, yagona ildizga ega. (B) 4 4
76(02-7-6) 2 37" +3 X7} =4s5; 82(02-12-49) log, (3> - 26 3*) =x;

3°*- 26 -3* >0; 3* >26;
310g7x :310g7x; 5 .310g7x :45, 310g7x :9’ 32x - 26 3% :3x; 32x - 27 .3% :0; 3X(3x _ 27) :0;

log, x =2; x =49; (A) 3* #£0; 3" =27; x =3 (D)

lgx? +yy =2
77(02-8-16) log, (3~ x) - log, (1~ x) =3; 83(02-12-50) {15100 huee’ <O
3- x>0  [x<3 x? +y? =100 _[x* +y? =100
{17;(>0; {x<]; x<33 {lg(ny):lgSG' {2xy:96 ’

log,(3- x)+log,(1- x) =3; log,((3- x)(1- x)) =2 (x+y)* =196; x+y =14 (B)

3-3x- X+X2 :8’ X2 -4x-5 :O’ X, =5 >3, X, = 84(03-1-11)

; log, (5x- 4) =2; x>0; x #1; x>£;
5- (- 1) =6 ni qo’shsak. (A) >

A =2 2 —0- —4. )
78(02-10-69) log, (22* +16*) =2log, 12; OX- 4 =xT; xT-5x+4=0; x, =45 x, #1; (B)

Z — .
log,(2** +16") =log,12; 4" +16" =12; 4" =t>0;  00(03:9-20) 108, (5x" +19x +19) =2

t+t® =12; > +t-12=0; t, =-4<0;t, =3;
5x* +19x +19 =(5+2x)°;
4* =3; x=log, 3 (A)

oG vy o1 (e y 2o 5x® +19x +19 =25+ 20x - 4x*; x* - x- 6 =0;
79(02-10-71) {30 27 [T,

[x=24y
[2r 3=’

6" =6; y =1; x =3; /xy =/31=V3 (A)

x, =3; x #-2; tenglama 1 ta ildizga ega, demak

23 =72 42 3.3 =T2;

2-m+2 _21+2 4

m=1. ” 3 3 (C)

2 X _ —n.
80(02-11-33) log; > log, (4x) =3; 86(03-11-78) (2x- k)log, x =0;

(log2 x - log, o)’ - (Ig, 4 +log, x) =3;

19



log,x =0; x =1; k ganday giymat gabul
qilishidan gat’iy nazar x=1 tenglamaning ildizi
bo’ladi.

x=1 bo’lsa k=2 boladi. Tenglama boshqa ildizga

ega bo’lmasligi uchun x, <0 bo’lishi kerak.
k
2x- k =0; x, 25 <0; k <0;

Javob: k =0; k =2 (E)
87(03-5-28) Izlanayotgan sonlar
b,;b,q; b,q® bo’lsin shartga asosan

b, >0; g>1.

{b] +b,q+ bq® =42 .
log, b, +log,(b,q) + log, (b,q*) =9~

b, +bq+ bq® =42 [b(1+q+ q°) =42
log,(b’q) =9 |b’q® =2° ’

b(l+q+q*) =42 b(+q+q*) _42
bq =8 ’ bq 8’

2
1+q+q° :2; 4+4q+4q? =21q;
q 4

4q° - 17q+4 =0; q, :%<1; q, =4 (A)

88(03-7-21) log (4" - 6) - log (2" - 2) =2;

4"'—6>0_ 4~ > 6
2 - 2=>0" |2¥=>2

4°-6 __ 4°-6

lo =2; =5; 2* =t bo’lsin.
B 7 2¥-2

t’-6
t- 2

=5; t*-6=5t-10; t*-5t+4 =0;

t, =4; t, =1; 2* =4; x =2; 2* #1; (C)
89(03-2-4) [, s {mrl e,

‘bz =10°a

a* =b?

; a* =10%a; @’ =10%; a =10; 104 :bz; b :100;
a+b =10+100 =110 (D)

(2- x)°
90(03-4-34) log, G

- x)3

=-3log, |3- x|;

x #2; (x- 2)* >0 bo’lgani uchun (3- x)* >0
bo’lishi kerak, demak 3-x>0, x<3; |3-x|=3-x;

(2- X)2 — 3.
10g4 (3_ X)3 10g4(3 X) s
2-x* _ 1

G- (G-

(2- x)* =1; x, =1; x, =3 chet ildiz.
x- 27 =1- 27 =-26 (C)

91(03-8-47)

Ig(2* +x+4) =x- x1g5; 2" +x+4>0;

x 10*
1g(2” +x+4) — x- xlg5 , 2" +x+4 = ;
10 10 ; o)

X

2X+x+4:10 ; 2Y+x+4=2% x=-4 (A)
5X

2x2-5x-9

92(03-11-13) -, 5  _( ﬁ)alogﬂ.

2_

- 3
72X 25X 9 _210g272 . 2X2 _ 5X_ 9 _
2

b b

3.
2
2x° - 5x- 9 =3; 2x* - 5x- 12 =0; x, =4; x,
(E)

93(03-7-38) w/2+10g3\/; -logx9+f =0;

x>0; x #1; 2+10g3\/;20;

1
22+ log, Vx o
2 +42 =0; log,; x =t bo’lsin.

log, x
21/2+1t 41
2 42 =0; 2= ++/2t =0;
t

N2+t +t=0; /24t =-t; 2+t =t*;(- 2 <t<0);

t*-t-2=0; t,=2>0;t, =-1;
1
log, x =-1; x 25 (A)

94(03-4-36) |, .20 =0 =0,

x =y

lgylgx =3
{gf gf i lgy gy’ =3; 3lg’ y =3;

x =

lg? y =3; lgy =+; y, =10; y, =1

100 ©

95(03-12-76) 3°% * 4 #a* _1gp. X > O;



[31°g3x )lo%x + x'°83% =162; x'°®3% + x'%% =162; 1(96-3-87) y =log, log,V4x- x* - 2;

4x- x*-2>0 4x- x*-2>0
log,Vax- x*- 250

I 1 1 H
2x " =161; x#" =81; log, x 3" =log, 81; SR
[4x-x1-2>0_

;4x- x*-2>1; x*-4x+3<0e
4x- x*-2>1 b

log, x log, x =4; log? x =4; log, x =+2;
(x- 3)(x- 1) <0; xe(13) (B)

x, =9; x, :%; x, 'x, =9 é =1 (C)

4 .
2(96-7-33) 108+ o <0;
V2
3 log? x log? X =1:
96(03-3-34) log, , 25 +108,,, g U i
4x+8 ‘4x-]>1‘ 4x-]_]>0‘
X X 4x-1>0’ 4x+8 " 4x+8
log2 — +log? = =1; e
25 > 4x-1-4x- 8 -9
5 5 >0; >0; 4x+8<0; x<-2;
(log. x - log, 25)" +(log, x- log. 5)° =1 4x +8 4x +8

(log. x- 2)* +(log. x- 1)* =1; log, x =t bo’lsin. x & (- o003-2) (E)

log , (x- 5)+210gﬁ(x- 5)<4;

(t-2)>+(t-1)° =1; t*- 4t +4+t> - 2t +1 =1; 3(97-1-24) 5

2t* - 6t+4 =0; t*-3t+2=0; t, =1;t, =2; - 2log, (x- 5) +4log,(x - 5) < 4;
log, x =1; x;, =5; log, x =2; x, =25; lom. (x- 5y < 2 {iiiii{ii?

X, *x, =525 =125 (B) x e (5;14) (B)

97(03-9-21) 4(97-1-56) log.(5- 2x) <1;

S»ZXSS_ -2x =0 ) x =0 .
5-2x>0" |- 2x>-5" |x<25’

4 1 1
log,, —+——— =1, x #1; x #—; x> 0;
x log’4 4 x€[0;2,5) (D)

5(97-3-33) log

4 3x

X +log? x =1;
log, 4x 84 1+log, x

+log’ x =1;

H H -1>0;
3x 3x- 15 3x-15

3x

>1

3x-15 3x 3x
. >1:

>0

log, x =t bo’lsin.

3x-15

1-t 1-t 3x—3x+1,5>0. 1,5

- +t?=1; — - (1-t*)=0; ;
1+t 14+t ( ) ’ 3x- 1,5 3x- 15

>0; 3x-1,5>0; x>0,5;

1- x€(0,5;0) (A)

Lo a- na+e=0; (- t)[i- 1- t] =0;
t 1+t

1+ 6(97-4-16) ¥ =2- lgx; y <O0;

1-t=0;t, =1; 2-1gx<0; - lg<-2;1gx>2; x >100 (A)
1 1 1- A+ 4

—=1-t{=0; —-1-t=0; ———— =0; _6- log,(3- 2x)- log,(3- 2x) > —;
T+t ] T+t 14t 7(97-6-24) 108, ( ) g%( ) 3

- 2t- t? 1 4

EEPa =0; t* +2t =0; t, =0;t, =-2; log, (3- 2x)+§log2(3- 2x)>§;

log, x =1; x =4; log, x =0; x =1; log, x =-2; glog2(3- 2x)>%; log,(3- 2x)>1

X, +Xx, + X5 :4+1+% :% (9]

3-2x>2; -2x>-1; x<0,5;

xe (- ©;0,5) (A)
1.14.4. Logarifmik tengsizliklar.
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8(7-7-33) log , <0;
ﬁ SX' 1
%>1 5x 5x
| 5% >0; i 5x-1-1>0;
5x-1
5x—5x+1>0; 1 >0; 5x-1>0; x>0,2;
5x— 1 5X_ 1

x e (0,2; o0) (B)

3
10(97-11-24) log, (x +2) - logy (x +2) > - >
3
- log, (x+2)- ~log,(x+2) <= >;

- glogs(x+2) <- %; log,(x+2)>1;

xX+2<3
x+2>0"

(- 2;1) (D)

x <1
{x>—2; XE

>0;

1 logo’sx(x—4)
11(97-12-53) [ ]

2
x(x- 4)>0; x€(- 0;0) U(4;00) . Eng kichik
musbat yechim 5 (C)

12(98-2-37) log,,(x* +2x* +1) > log, ,(6x* +1);
x*+2x* +1<6x® +1; x*- 4x? <0; x*(x*- 4)<0;
x*(x- 2)(x +2)<0; xe(-2;,0)U(2;0) . Manfiy
yechimlar. (- 2;0) (B)

13(98-3-32) log;(3- x) - log;12 < 0;

3- x<12 x=>-9
log ., (3- x) <log 12; { H { :

3- x>0 "~
- 9<x<3. 11 ta butun son tengsizlikni
ganoatlantiradi. (D)

4x-9
2x+5

14(98-4-30) log, +1,5| <1;

2x+5 2x+5
4x-9 4x-9+3x+7,5
2x+5 2x+5

>0

4x—9+1’5<3 4x-9- 3x- 7,5<0
+1,5>0

2x+5

7x-15 :
>

0 (x+2,5>0 :

15
x- =22
7

r‘ 165 _4 {(x- 16,5)(x +2,5) <0

2x+5

3
xe [ 1 ;16,5] . 16 ta butun son tengsizlikni

ganoatlantiradi. (A)

15(98-9-35) log, ,(2x> +4) =log, ,(x* +20);

22

2x* +4 <x*> +20; x*-16 <0; (x- 4)(x+4) <0;

-4+4

xe|- 44| . =0 (E).

16(98-10-79) log,(4- x)- log, 7 <0;

4—x<7_{x>—3_

1 a4 - <1 75 H B
o82( x) =log. JL4—x>0 x<4a

- 3<x <4. 6 ta butun son tengsizlikni

ganoatlantiradi. (A)

17(98-2-33) log_, (9x* +27x* +28) > 2;
3x? +5>0; 3x? +5 #1;

9x* +27x* +28 > (3x*> +5)°;

9x* +27x% +28 >9x* +30x° + 25;
-3x>+3>0; x*-1<0; (x- D(x+1) <0;
x< (- 1,1, Butun yechim 0 (E)

18(99-3-17) '°82 108, 108; x> 0;

{EE?EE:T;E%Z?’:Z;; EEEN

X E (1; i/g) (E)

19(99-6-9) log,(2x- 1) < 3;

[0 {itss: xe0s49 | Eng katta butun yechim 4 (D)
20(00-3-40) log, (x +1) <log, (5- X);
L)

21(00-4-41) log , (x +2) <1;

(x- D(x+1) >0
2)(x +1) =0;

1) [ e 3
xe (- 2;- 1) U{2;oo)

- 1DCx + 1> = O

x e (- 1;0) u(0;1). Har ikkovidan

xe (- 2;-1)u(-1;0) U0 U|2;0) (C)
22(00-4-42)

x =2,25; 3- x> +2x =3- 2,25% +2 :2.25 =2,4375

x?- x-2=2,25%-225-2=0,8125,

log.(3- x* +2x) <log_(x* - x- 2) tengsizlik



x=2,25 da to’g’ri bo’lishi uchun 0<c<1 bo’lishi
kerak, chunki 2,4375>0,871.

= — = e = — o
T - = = = O
= T e e = e T — e — =
—~ = .~ — = — <>
— _ — — — — <> =
= e = — = — = —= <>
C~ — =DC>~ —+ 1> — O
C>~ — =DC>~ —+— 1> =— O : o~ = C(=: =_5D C
C~ — =.5=D3C>~ —+— 1> — O

23(00-7-34) 222"V 4 (x- 3)% < 6;

ix— 3+x7- 6X+9<6, <|x"- 5x<0'{x(x- 5 <0,

x-3>0 T lx>3 Tlx>3

x € (3;5) . Tengsizlikning eng kichik yechimi 4 va
u 15 da 11 ta kam. (C)

24(00-9-22) 1081 (** 17)° <log, (x +13)";

5

8log, | x+17|<8log, | x+13|;

5 5

log, | x+17|<log, | x +13]|;

5 5
I x+17|= x +13| [(Cx +17>% — (x +13>% =O
{X.,W = N P ea
x+13 =0 x =-13
AC=Z >~ + BOD>I = O ~ = s
A~ == — A A == — AT e
~ == — A= x == — 1= )

xe(-15-13) U(- 13;0) (B)

25(96-9-29) y =log, log, V4x- x* - 2 ;

ax- x*-2>0 4x- x*-250
log,sVax- x*- 250 |Vax-x*-2<1

{xf- 4x+2<0 {xf- 4x+2<0

4x- x*-2<1’ [x*-4x+3>0

(x— (2+«/2))(x— 2 - «/2))<O_
(x- D(x- 3) =0 ’

xelz- v2:1)ulz 2+42) (A)
26(96-12-87) ) y =log, log, . \/ax - 4x" ;

4x- 4x> >0 4x-4x> >0
log,, Vax- 4x* >0"  |Jax- ax* <1’

4X‘y—4x<0' 4x? - 4x <0 A
ax- 4x* <1’ |ax® - ax+1>0"

[e00: e[od]o[2] )

27(96-13-28) ) y =log, log, V4x- 4x* ;

4x- 4x> >0 4x- 4x* >0
log,Vax- ax> >0"  |Jax- ax* >1’

4x*- 4x<0_ [4x*- 4x<0
4x- 4ax* >17 |4x® - ax+1<0’

x(x-1D)<o0
2x- 1D <0’

x<< (B)

28(98-2-34) |10a s Zun e (S0
{22575 vt (D)

29(98-6-25) log,, log,(x* - 5) <0;

llog,,(xz -5)>1 [xz -5>4

; ; x3-9>0;
x*-5>0 x*-5>0

(x- 3)(x+3)>0; xe (- o0;- 3) U(3;0) (B)
30(98-11-39) log, 6 >log 12; 0<x<1 (B)

31(99-10-38) 4°%" + x* <32; (2027 4 2 < 32,

| x>0

X axt <32 [x*-16<0 [(x- 4)(x+4) <0
x>0 '[x>0 ’

x € (0;4) . Butun yechimlar 1, 2, 3, bularning
yigindisi 6 (E)

32(96-3-88) (x + 2)10g H(x%+1) <(x+ 2)log 2(2x+9);

x+2>1 -~ = - =
1 Z : e T e B —= = e s = =
log, (x* +1) <log,(2x +9) = e > — o

x o= - x =
x* - 2x- 8=0; (x - a4X(x +2) =O0;:
2x = -9 ~x=-a,5

xe (- 1;4)

O<x+2<1 .
2) log, (x?> +1) > log,(2x+9)~

{;V ey e {;; «~~==<: bu tengsizliklar

sistemasi yechimga ega emas.

Javob: x<(- 1;4) (D)

33(96-9-30) x'* 0307 sy o 030D x-1>0

bo’lgani uchun x>1 bo’ladi.

x>1
log . (x* - 5x+4) <logy (x- 1)’

~ -_— B e =% — «O>

~-— ( )

< = — =1 ¥ = —_— - <> =z - C
o~ >c~ > = x € (5;00) (C)
< >~ — =2 D> C >~ — . . = D>

34(96-12-88)

log 1(x%-5x+5)

(x-2) 2

log 1 (x-3) _
<(x-2) ° ; x-3>0

bo’lgani uchun x-2>1 bo’lad.
1) {;;;0 Sx+5) <log, (x- 3)}

= x >3

T — B e 55 = e — =

o~ — B e S — O

x?-6x+8>0"

{f:—i)(x- >0 X S (4; 00) (D)
35(96-13-29)
(X _ 2)1032(X2'5X+5) < (X _ 2)10g2 (x—3); x-3>0

bo’lgani uchun x-2>1 bo’ladi.



x-3>0 .
1) log, (x* - 5x +5) <log, (x- 3)’

T = =
T - Bae e 5B — s~ — =z

~ = =
T - S e 2 — O =

A~ - B e S — O

Tl R DT e ey

©)
36(98-11-49) x "™ <32 tengsizlikning har ikki

tomonini 2 asosga ko’ra lgarifmlaymiz.

log 5 x+4

log, x <log, 32 ; log, x(log, x +4) < 5;
log, x =t bo’lsin.
t(t+4)<5; t> +4t- 5<0; (t- )({t+5)<0;

-5<t<1; -5<log,x<1; 27 <x<2;

xe(2;2) (B)

_Ve-x
37(98-4-39) Tog . (x- 3) 3
3
1) x=6 tengsizlikning yechimi.
2) |78, . 375 D3 xe
natural yechim 6. (B)
38(98-4-27)

(3;4). Yagona

2

1
x- —
T

(3x2 +7x +13) >0;

logl— xz

1
X2+72
X

3x* +7x +13 > 0 chunki D<0. Tengsizlikning har

ikki tomonini 3x* + 7x +13 bo’lib

2

1 1 . . .
x- —| log ,|x*+—|>0 ni hosil gilamiz.
T 1-x XZ
1
x - — =0 1
1) <|[ T : bundan x =—;
1- x> =0 JT
1., 1) .
2) x #— bo’lsa | x- —| >0 bo’ladi.
JT JT

Tengsizlikning | x - 1] har ikki tomonini bo’lib
JT

log >0 ni hosil gilamiz.

1
X+ —
X

24

Bu tengsizlik yechimga ega emas chunki

1
% +—5 22, 0<l1- x* <1 . Shunday gilib yagona

(D)

1
musbat yechim x =;

39(01-1-24) log, x < ; log, x =t bo’lsin.

log, x-1

Z-t-2 - 2)(t+1
tsz- 2 t° -t _O(t )(t)

; =0;
t-1

(- 2)+D(-1D =0
t #1

t-1 t-1

st=-1; 1<t =2;
log, x =-1_ |x =1

1) {x>0 1 2 Xe[ 7]

2 1<log,x <2 2<x<4

) x>0 “lxso

xe(24]

1
Javob: xe[o;2] U (2;4] (E)
40(01-1-25) |log, x| - log, x- 3<0;
1) 4{log x-log,x-3<0 { 3<0, =1

log, x =0 lx=1 X7

- log., x - log, x—- 3 = O - 2logs x =3
x = O

) [
1
el——1
[3\6 ]
Har ikkovid xe[i'w] (E)
ar ikkovidan 373

41(01-2-28) log , (3- 2x) >1;

1) [2oy [
xe (- 3;- 1)

P {x*+3(x-D<0;
x<15

(x- D(x+1 =0
<o

Bu tengsizliklar sistemasi yechimga ega emas.

x=-2 yagona butun yechim 1 ta . (D)

og.3=>log,.7 {O<x<1

42(01-2-75) |iom (< 2] v

3

x- = ==

L2712 (D)

43(01-2-80) y =./1g’ |2x- 9| (5x- 6- x*)

Dlg® | 2x- 9|=0; | 2x- 9|=1; x, =4; x, =5;

5x-6- x* =0 [x?>-5x+6 =0
1g? | 2x- 91#0  |x #4; x =5

(x-3)(x- 2) =0 2 =x =3
: .
X #=4; x #5 ’ x #4; x #5)9



2,3,4 va 5 butun yechimlar. Bu sonlarning

yig’indisi 14 (E)

44(01-3-24) log,

X7
3

>0; i+7>1;
3

% >-6; x>-18. Eng kichik butun yechim -17

(D)
45(01-4-28) log;(S - 2x)>-2;
(e 15 xec229 (B)

46(01-6-38) log%(2x -128) >-7;
o)

21285 | -2 <2 (27 <2t
Tl s0 7 |2rs2”
2°-128>0

{125 ~=¢l, Yagona butun yechim 8 (D)

log, ¥ 22 |x' 24 [x'-420
X <25 [x*-25<0

47(01-6-39) |

(x- 2)(x+2) =0 <l-
(x- 5)(x+5) <0’

log, x* <2’
s-2lul2s], Bu oraligda 8 ta butun
son bor. (D)

48(01-7-27) |log, x |<3; - 3 <log, x <3;

1
3 <x <8. Bu oraligdagi butun sonlar 2,3,5 va 7.

Bu sonlarning yig’indisi 17 (C)
49(01-7-28) log%(x -1)- 2logl (2x- 3) <0;

9

log,(x-1)- log,(2x- 3) <0;

3 3

x-1
log <o x-1 5
52x-3 2x- 3 x-1 _
x-1=>0 H x=>1 H 2x- 3

2x-3>0 x>15 x>15

1=0_

-x+2
|x-1,5>0;{(x- 2)(X'L5)<0;xe(1,5;2) (A)
x>15

x>15

50(01_7_35) O,SIOgB(XZ +6x-7) 2%;

log 3(x2 +6x-7) 2
[1] 2[1] . log, (x> +6x- 7) <2;
2 2

x*+6x-7 =9 [(x+8)(x-2) =0
x2+6x-7>0 |(x-7D(x+1)>0"

xe(- 12|, Eng katta butun yechim 2 (B)

25

2log, (3- 2x)

5101-9-3) — "= <05 log, 0.1<0
2 Y

bo’lgani uchun log, (3- 2x) >0 bo’lishi kerak.

3-2x>1; x<1; xel(- oo;l) (A)
(4.2 1 1
52(01-9-45) V4x~ - 5x- 9 < lnE; IHE <0

bo’lgani uchun tengsizlik yechimga ega emas. (E)

53(01-10-30) (x> - 6x +5),/log,(x - 2) =<0;

x*-6x+5=0_  [(x-5)(x-1) =<0
log,(x-2)=0" [x=3 ’

x€|3;5| (E)

log, (1- 2x)
go,z(x2 +2x+2)

54(01-10-31) - 0; Bu

tengsizlik o’rinli bo’lishi uchun quyadigilar

bajarilishi kerak.

log,(1- 2x)>0

1) {lug“(xz +2x+2) <0’

xe (- 0; - Dul- 1;0)

(x+1)* >0;

1-2x>1 x<0
xF+2x+2>1"

log,(1- 2x) <0 [1-2x<1 x>0 .
2) log,, (x* +2x+2)>0 (x-1D* <0

Bu tengsizliklar sistemasi yechimga ega emas.

Xt +2x+2>1"

Javob: x € (- «0;- DU (- 1,0) (D)

55(01-11-28) 12'°¢12** > 2x - 5;

{x+3>2x— 5. {x<8

xeas0 |x>-2 *<039, Eng kichik butun yechim -2
(B).

x - 5==0
X_725<0; x =1 s
log_ . 3

x = 0O

56(01-11-32)

—_— =
—— m =
—_ <>

xe(0;1) u(15) (C)

57(02-1-59) log] x - 3log’ x >0;

log? x(log, x - 3) >=0;

1) log? x =0; x =1;

2) log, x =3; x =8; xe |1 U|8;0) (E)

58(02-2-26) 1C’go,s (2x+1) <log,(2- 3x);

—_ = — =

a
1 25 + 1
1o - e = 1l = =2 — B H 25 +— 1 = O
== =2 o = C >
=2 — B = O
1- Ax - 2 + 6x° + 3x
1 2 4+3x =0 Sx + 1 =0
Sx +1 N
2x=>-1 x=- =
3 2
-3x=>-2 5
=2
3



=
=

=

C=Z>x +— 1DCESGx~ — > — 1D — O
o

~ = — s

~ =

=

{ S B =

3>log”2;

£<1;
o 6

59(02-3-40) log, ——
< 3x-

[20+3- r+4
3x-2
243

>0
3x2

2x+3<2
3x-2
2x+3>0
(3x-2

- 4x+7 7 2

<0 [x——[x——]>0
{3)(-2 . 4 3 .
2x+3 ’ 3 2 ’
>0 Sl x-

2 x+2][x ]>o

243
- 2<
.32
WEIEER
3x-2

<0

7
xe(- o05- 1,5) U {ZOO . Eng kichik musbat

butun yechim 2 (A)
1
60(02-4-42) - lgx<1; lgx>-1; x> 10 Eng

kichik butun yechim 1 (D)
61(02-4-43) log,;(3x+1)>0,5; 3x+1>4;

x >1. Eng kichik butun yechim 2 (E)

2
62(02-5-26) 2log,(x- 2)- log,(x- 3) > 3

2

log,(x- 2)° - log,(x- 3) > 3

110,%“ - 2% 2 {(»«—2)* —a

X-dx+d oo |X-Bx+16

x-3 5 x-3 ;
x>3 x>3
{ix; ;)Z(X- & >D; x6(3;4) U(4;00) (E)
log.(5- x%)

63(02-6-37) - >0; Bu tengsizlik

log, (x* +x* +1)

o’rinli bo’lishi uchun quyadigilar bajarilishi kerak.

1 log,(5- x*) <0 .Sx‘<1 C|xt-4s0
) log, (x* +x* +1) <0 [x* +x? +1<1” [x* +x* <0’

bundan x€ @

x*-4<0

1 5 N 0 5-x*>1
2 og; (5- x¥) > s ls- x>0 Sxtes<
log,(x* +x*+1)>0" |, = 7 .
X+ x? x

+1>1 +x* >0

26

Cx — ZDCx + 2> = O
Co: =D

Cx — ~/53Cx + /53 = Oz

~ = O

Butun yechimlar -1 va 1. 2 ta (C)

64(02-6-38) (x> - 8x +7),/log,(x* - 3) <0;

1) log, (x* - 3) =0; x*- 3 =1; x ==%2;

X2 - 8x + 7 —O Cx = 73Cx - 1> =0
2) {en e (R '
(x- 7)x- 1 =0 i i
: x=(2:7] Har ikkovidan

(x- 2)(x+2) =0
xe|- 2 u|27] (B)

65(02-9-35) lg(x - 2) <2- 1g(27 - x);
Ig(x- 2)+1g(27 - x)< 2;

x-2=0 x=2
27- x>0 s Ax =27

1g(Cx - 2327 - ) =2 |cx- 2227 -

N {<
x7 - 2ox+154>0 |(x- 22

6(2;7) U

x) =100

Yx- 7)=0

(22;27) . Bu oraliqga 8 ta butun son
tegishli. (B)

66(02-10-72) (2- log, x)Vx* -1 >0;

1) [ L5

2-log, x =0 [log, x =2 (x =4
2) x?-1>0 s dx?2-1>0; {(x- D(x+1) =0;
x =0

x € (1;4] . Har ikkovidan x €|1;4] (A)

x =1

2log, x

——=> <1; log,x =t ’1si
67(02-11-35) 2+ log, x 83 bo’lsin.
2t =1; 2t -1=<0; 7t_2s0; {(t—Z)(t+2) =
t+2 t+2 t+2 t #=-2
1
-2<t=<2;-2<log,x=<2; §<xs9;Bu

oraligdagi tub sonlar 2,3,5 va 7. Bularning
yig’indisi 17 (E)

68(02-11-36) V5- x|log, (2x- 4 +

3

log, 3

(=== ~ —=

1

1o C2Z>x — a4 +— —— =—=— O
= los . 3
2) A = = =

5 - x~ = O

— lo=m_,C=2>x — =2 + Loz, ~ — O
~ = =

~ = =




C~ — 2ZDCx — ad> =O

~ = = 2 o~ = (=: al

. Har ikkovidan

xe(24] U5 . Tengsizlikning 3 ta butun yechimi
bor. (D)
69(03-1-12) 5% <(x- 4)In(x- 4).

5- x =0
x- 4=>0"

{XZ3 Tengsizlikning aniglanish sohasiga
tegishli yagona butun son 5 va u tengsizlikning
yechimi emas. Tengsizlikning butun yechimi
mavjud emas. (A)

70(03-1-29) log, 3 <2;

1) f
2) [

x e (0;1) U (\/5,

s, Har ikkovidan

) (C)
71(03-2-22) log, (2- Vx+3) <2 cos%” ;

log4(2— «/x+3)<1;

~+3 =0 ~=-2
2- /x+3 =o0: TSI =2 ;{—:f;{
2- /x+3 =4a Vx+3 =-2 -

x |- 3;1) . Butun yechimlar -3,-2,-1,0. 4 ta (B).

9x+6
2

lo lo
72(03-3-35)[1] ozl S
2

1

2

>

9x +6
9x° +2

9x+6]

log,, log,| ———|<0; lo
80,2 108, 9x2 + 2 g,

>1;

+
IXHO S 2,0x +2>0; 9x+6>18x* +4;
9x° +2

) 1
18x° - 9x- 2<0; | x- — x+E <0;

x-2
100

73(03-4-35) qlac-2-2 < 4. 10'4 <4:

100

J<4 kx 2<400 {x<402'
x-2>0

) )
x>2 x>2

2 <x<402; Eng katta butun yechim 401 (B)

74(03-6-60) 1Og%(Zx- 3) > 1;

2x- 3<; ‘2x<9
2x-3>0 '2x>3

5
3.1
1<<1—
1 (A)
x>2
2

27

75(03-7-71) log, A/ x +1 <log, 16;

%logZ(x +1) < élog2 16; log,(x +1) <log, 16;

+1<16 <15
x S0 xelns) (R
x+1>0  [x>-1

76(03-8-51) log, (4x - 3) =2;

x=1 x=1
. N . x=1
ax-3=x"; {x*- ax+3 =0; {
o 3

- x-n =0’

2) [ [ e

Bu tengsizliklar sistemasi butun yechimga ega
emas, demak x € (1; 3J .

Butun yechimlar 2 va 3. Bu sonlarning yig’indisi
5.(A)

-2
77(03-9-22) —l og =<0;
2

{(Ing x- 2)(log, x- 4) =0

; 2 =lo x<4;
log, x =4 82

4 <x <16. Bu oraliqda 4 ta tub son bor. (C)
78(03-9-23)

| x- 8||log.(x* - 3x- 4)+

<0;
log, 0,2
1) ‘X— 8‘ =0; x =8,
2) x #8; log (x* - 3x- 4)- log, 9 <0;

x?-3x-4=<9

logg(x2 - 3x- 4) <log; 9.
x2-3x-4>0

x> -3x-4>0

R N A e
X< S-F;_l]u 4;3+;@ . Butun

yechimlar -2,5 va 8. 3ta (D)

79(03-9-40) f(x) :\/log% (x-2)+2;

2 2

log,(x-2)+2>0 [log,(x-2)>-2
x-2>0 x-2>0

[1.37%{:5 2<x=s bu oraligda 4 ta butun son mavjud.
D)
80(03-12-24) log,(x- 2)* <4;

[(x-2)* <9 [(x-2)*-9* <0 [(x- 11)(x+7) <0
x-2#0 ' |x#2 Tlx#2




xe|- 7;2) u(2;11] . Bu oraligda 18 ta butun son
mavjud. (D)
81(01-12-57) ™@x*-2) <>,

3x*- 27 <21 [3x*- 48<0_[(x- 4)(x+4) <O
3x-27>0 [x*-9>0 T [(x-3)(x+3)>0’

x€|- 4;- 3) U(3;4] -4 va 4 butun yechimlar. 2ta

(E)

28



