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403 (1359). a) 10* = 41000 -x=—3-. 6) 5*=-1—-x=—-2—
4 a5’ 3
X
8) 0,3" = 40,0081 = 0,3 x = . r (%) =255 ;x=-2,5.
1000 4 25
40.4 (1360). a) 0,3° =—— ; x=-3. | =2 x=2
(1360). ) 27 " 6)(5 16"
X
B) 0,7“=|—qgg;x=—3. r (i) ='E;x=—4.
343 2 1

19



40.5(1361).2) 2" =4 ;x+1=2;x=1.
6) 5 7'=0,2;3x—1=-1:x=0.

B) 0,4"% =0,16/0,4 ;4 - 5x=2+ %;x=0,3.

1y~ 1
r)(;) =8«/§;2—x=—-3——2—;x=5,5.

2x+3
40.6 (1362). a) 371-* =G) (X +1=2x+3;x=-2.

6) 628 =216 ;2x -8 =3x;x=-8.

1 4x-7
B) (g) =653, 7 -4x=x-3;x=2.

2 8x+1 i
r)(—-) =(1,5% 3 8x+1=3-2x=-.
3 5

1

2 2
40.7 (1363). a) 3 “"5-\/§=E; 3F =33 X221 x =41,

2
6) 0,55 55 J0,5=32; 0,55 520,57 x*~5=-5;x=0.

2 2
B) V271.2* '7’5=-l—; 228977 x2=1; x=+I.

128
2
) 0,175 J01=0,001; (0,)F =(0,1;x= +43 .
3V ot o, 1
40.8 (1364).2) (2| =—; 3¥ =~ :1x=-2.
2) 9 9

Nilw

X X
e 3x=f£;(§ =§) x=2
5 125°\5) \5 2
B) 55-2°=0,1; 10 =10° ; x =3.
2
r) 0,33 =30,81; 0,9 =0,93 ; x =
40.9 (1376). a) (Viz) -(¥3)' L

) (%/5)2't -(%/'9')2’r =243; 3% =

W

3x°-3 . Zx
40.10 (1377). a) [*] =0.817%: (3)2 =0,97%, 35 -8x-3=0,



2

X

2
4 x“+4 —1-=
6) (%] =20.25""; (%) a2 32 g 4120,

x=-6:x=-2.

-

5
T2
40.11 (1378). ) V625 V510 =§125.5512 . 5 225" 2. gx=1 x =

§ 1t .
2x-= ——t—
6) 30,2 -\fo,z T3 2 3o,0473546 ;0,27 673 g 2724

+l=—-2x+4 x=£=1i
6 18 18

40.12 (1379). a) 27951 = Jox+l , gWrl _geel 3 T oy
Ox-9=x2+142x; x2=Tx+10=0;x=5;x=2.

2
6) 2V o232 Vi3-x2 =3 13-52=0; x2=4; x=142

B) 3 3 =23 x-Vx+1=5; x25 x> -10x+25=x+1,

¥ -1x+24=0 ;X =3 He NoaXoAuT, x = 8

=
0 (on\’;) 6,x> 1 JGADGE6) =6; 52 +7x-30=0,

x=-10ne nonxonm, x=3.
40.13 (1365). a) 3* -3"*3 = 78 ; 37(1-27)=-78; 3" =3, x=1
6) 521523 24,8, 52T -1)=4,8; 2x-3=-1, x=1

3x+7 3x+8 3x+7
3)2( ) ( ) ( ] (2-1)=49, 3x+7=-2, x=-3

Sx=i 5x
F)(—l-] +(.!.) =i;(—) ( -—J:i Sx-1=1, x=0,4.
3 3 9 9
=4
2¥=2
3¥=9 [x=2
3% = _3 | ne cymectayet

1 2x 1 X 1 X 1 x
B)(g) —5-(3) -6=0, (ZJ =6, (g) =-1; x=-1, HecymeCTBye'r.

1 2x i X 1 X 1 X
N{—t{ +5j—| -6=0;|—| =-6, |—| =1, ne cymecrByer x=0
)(6) (6) (6) (6) yieeTy

k

k

40.14 (1366). a) 2% - 62"+ 8 = [

6)3%* —6-3* -27=0; [

21



40.15(1367).2)2-4* —=5-2* +2=0; 2-22¥ ~5.2* +2=0;

2”—5——-2=—1—, =2 x=-1, x=1.

4 2
6)3-95-10-3+3=0; 3-3% -10-3+3=0;
3*=——l0_8=—l—; 3¥=3 x=-Lx=1

6 3

1 X 1 X 1 2x i £
B) 4(——) +15-[—) -4=0; 4‘(—) +15-(-—) ~4=0;
16 4 4 4
(_]_)"__1547_ (l)x——l- HE CyurecTByeT, X =1
4 g \g) Tg Mecoymeemyen x=1L

r) (0,25)° +1,5-(0,5)" —1=0; (0,5) +1,5-(0.5)* ~1=0;

-1,5-2,5
0,5‘=_;
(0.5 ===

; ne cymecrsyer; (0,5)" =%, x=1

(e - (&) vemos o (&) 0 (&)
40.16 (1368). 2) 4. — | —17.[~| +4=0; 4|=| ~17[=]| +4=0;
16 4 4 4

X X
4 8 4 4

6) (0,01)° +9,9-(0,1)" =1=0; (0,)* +9,9-(0.1)* ~1=0
(01" - —9,92-10,1 9,9+10,1 _ 1

; ne cymectsyer; (0,1) =————2-=—; x=1
x X 2x x
3)3-(1) +7-(3) ~6=0; 3.(3) +7-(3J -6=0;
9 3 3 3 .

2 10
(2)‘ -7-11 (2)‘ ~7+11_ 2
—| = ; HE CYLUECTBYET; | —| = =— ;x=1.
3 6 3 6 3

X X X
r 5(1) +23.(3) -10=0; (-Z-J = 23 27; HE CYHICCTBYET;
25 5 5 10

40.17 (1369). a) 221 5.2 -88=0; 2.2 -5.2-88=0;
32 5+27

; He cywecTayer; 2% = =8 x=3.

i 2x 1 x-=2 . \ 2x 1 X .
of3) () —2-oi(3) -of3) 2o

X l X
(—-) = -4; He CyLUECTBYET; (5) =8 ;x=-3.



B) 57 2655 +5=0:5-5%-26.55+5=0:
s 13-12 1 :

—x==l F=5x=1.
5 5

2x 1 x-2 1 2x 1Y -
r (_J +(_J -162=0; —) +9-(—] -162=0;
3 3 3 3

1" -9-27 1" -9+27
3 =—2 ; HE CYUIECTBYET; 3 =——=9 ;x=-2.

40.18 (1384).

x-1 I o 1 1 x| X 1
a) 3 —| = = +207; -3 -3 .—= [9%. +207;
3 g4-x 3 27 81>

27-3"-3-3=3"+207-81; 3* =981, x=6

6) Y167 +188=8.25 —0,5%; 2~2"+188=8-2"—%-2";
625 +188.8=64.2°-2%; 2 =4.8, x =5,

X
40.19 (1370). a) 2* =3*; (%) =L x=0.

5 2x
6)25’:72‘;(—) =1 x=0.
7
8) (1/3)" =8 12° =L, x =0,
X X X
MORCHORS
4 5 4
40.20 (1380). a) 3* - 7**2 =49. 4% ; 21 = 4%, x =0.
6) 21 .53 =250.95; 2-125-10" =250-9*; x=0.

x 4
40.21 (1381). a) 62**4 =2%% .3%%, ¢4 .2¥ 377 =28, G) =G] x=4
2
6) 354x+2 ___53x+4 . 75x; 352 (2)*" =54; (2)" _—_(2) s x=2.
7 7 7

3x
40.22 (1382). a) 24257351 _ ¢ 25.9%, (%) 22.571=2.6,25;

3x
@ =5'62’25 ; (0,4 =0,0647"; 3x=-3 x=-1.

Sx
6) 3771722 = 330 3l -7‘2--;3;.72‘ =3; 21%=9.49; 2x=2x=1.



40.23 (1371). a) 3 =—x—(2/3), x=-1: 6) (1/2)" =4x+6; x=-1;

ye-x-2
3

B) 5" =—x+6; x=1;

2 4 5

X
40.24 (1372). a) (-;—) =0,5x+5; x=-2; 6) 3 =-x+4; x=1;

6
2
3% -8.3-9=0; 3* =9, 3* =—I; x=2, He CyWecTBYeT;

6) 12 - 6**' +8-3*=0; 3*(4* -6.2+8)=0; 22 - 6.2 +8=0;
2¥=4,2%=2x=2,x=1.

x4+l _ qx _
Lol 2 2322 giaaop=g 3 =g =0,
T2 3 (4233

40.25 (1386). a) 18" ~8-6"~9.2"=0; 8(

X
) ~9"4+9=0;83-9"49=0;

40.26 (1387). a) 3

24



5 5
12 +143 12742

5114=5:H D5 _5F _4=0; 55(5-1)=4; x=0.
r)_8__= 82;]]x+2_
17 +120 11**

1272 ~12° —143=0: 125 (144 1) =143, x = 0.

11 -120=0; 11°(121-1) =120; x= 0.

2x x
40.27 (1373). 2) 3.2 + 65 -2.3% =0; 3@) +(§) -2=0:

/E)x il k- HE CyUIECTBYET; (—Z-JI _2 x=1
L3 6 B Y s 3 3: ’

2 ¢« <2x 2 (2) :
6)2-2 —3-10_ -5.5 =0;2-—5- —3-—5- -5=0:

“;2—))‘ 327 HE CYLWeCTBYET; (E)x _3+7 x=-1
\'5 4° \s) o

2x+1 X 2x 3 2 3 ¥
B) 3420 =777 = 0: 3 2] -4 2| =705

{3)‘ 4-10 (3)" 4410 7
=} =-———; HE CYWIECTBYET; | — | = ==;x=-1.
\7 6 7 3

2x x
1) 532 47155 -6-25 =0: 5-(3) +7-G) -6=0;

5
(3 c -7-13 (3”‘ -7+13
=| = ; He CYHIECTBYeT; | — | = ;x=1
5 10 5 10
40.28 (1374).

) =16 [x+y=4 [x=1

a ; ; .

Y =27F  |ly=3 y=3

. 0,5%.0,5% =05 [3x+y=1 [x=1
2. vo3y | Bx-y=5" |y=-2

) $2Y =125 [2x—y=3 [x=2
B : : .
£V =4 x-y=1 y=1

{0,6‘“’-0,6-‘:0,6 {y+2x=l {x=—l
c . .

1010’ = 0,00 |x+y=2"|y=3

x+2y _ _
40.29 (1375). a) {‘6 =327, {x+2y‘4; {y‘l .

0,1 .10 =10



(277 .3 =1 _1
3yex=0 P75

6)11)3 ) ;{2_-_—17 3
03 MRt AR P

r(£)2x+y=_j_§__J§; {2x+y=0. {F'l.

l X
(—) §Y =125
5

5Y.25% =625 x=U
{y+2x=4 .

T) 1 * ; . .
) (l) .9y=L 2y-x=-3 _ 2
3 27 Y=-3

B) 4

1383 (¢). a) 4(J§_2)‘“‘2=( 2 "'2; 4(J‘5'_2)X*12=(2(J-§—2))x—12’
4=2""1 5 =14;

0o (525 oo =0 B)

+

9=3"" 254 1=2; x=%.

1385 (c). a) 24.32,\'2—3:-2_2_32x2—3x+32x2—3x-l =9

323294 _9.3243)=9,; 33210, 92 35 20
3+5 . x 1

6) 5- 2x2+5x+7 + 2x2+5x+9 _ 2x2+5x+l0 =2 2x2+5x+7(5 + 22 _ 23) =7

x2+5x+7=l; x=-2; x=-3,

2" +1 X X+2 X
1388(c). a) W—Tl; 2= 2X(1-4)=-3;x=0.
x—1
6)54—+3-=2; s, 3-2.5% _6; 5*1(1-2.5)=-9: x—1=0; x =
5% 3 4
3x+l__l
B) =2;3" 122348, 3*3-2)=9; x=2.
3 +4
7 -1 2 2x-1 2x-1 1
)= =3; 7% -1=3.7%143; 7% 4 7-3)=4; 2x-1=0, x=—
72x—l+1 2

1389 (c). a) 2° *2¥6 972" _35. 22 00 6og; 29279 =35,
26



22-2-3527=0:2.2%-7.2"-4=0;

s 71-9 1 ;

2 —T=-—5— e cymecrayer; 2° =4, a= 2 x?+2x- 6 2;

X2 42x-8=0: x=—-1-3=-4; x=2.

6) 32x2+x - 26+33—x—-2x2 : 32(212+x) —-26. 32x2+{( ~27=0; 32x2+x =27:
-1-35 3 . 1: 32.x2+x

2x2+x=3;x= =——x=
4 2

1300 (¢). a) 52 1 ~3. 5 NE¥D) g 566D g,
2 2 2 2
20l g g 3nel o 56+ _g . %'Sb' _3.25.5% .55 _5.56.55 ¢,

= —1— He cywmecTByerT.

2 2
§2x°-6x _375.5% =35 _ 156250 = 0; D = 140625 + 625000 = 875% ;
git-3x _ 375875
2

2
5573 2625 X% —3x=4; x> -3x-4=0; x=4, x=-1.
6) 3212—1_3(x-l)(x+5)__2.38(x—l) =o . 37 ‘32X2 _33'3X2+4X_ '381 =O,

— He CYLIECTBYET;

2 2
218732 85 _27.35 % _220; D=729+17496 =135 ;
33t -4x -5 ue cymecrsyer; 3° Py 162 | ;
2187.2 4374 27
x2—4x=—-3; x2—4x+3=0; x=3 x=1.

X X 2x+1 3 o 3 ¥
1391 (¢).a) 9 +6" =2 ; 5 + 3 -2=0;

3Y 3Y
(5) = —2 — He CYUIeCTBYET, (E) =1 x=0.

4x+12 2x+6
6) 2527+ 1 16- 434 = 201073, (g) - 2-(3) +1=0

5 4x+12
(—) =1;4x+12=0,x=-3.

4
I3 Jg—y—27 {x—l+2y=6‘ {y:l

1392 (c). a) .
x+y 2X_64 .X+y=6 x=5
V62 6" =1

6 = 2y —x=-2 ) =1 . y=1
(l)Zx—y 3x—2y_" y—2x+X—2y=_l’ “l-x==1"|x=0"
3 3



.

2%

+2% 3=10 2242 2F yey?=25

2
1393 (c). a) { L2 ey =25

) CTOMHM:
y +y 2°=15

yiey.2¥ =15

1)2=5-y; y*+5p-)2=15; y=3.x=1.

2) 2" =-5-y; y* -5p-y?=15; y=-3, 2* =—2 — me cymecrayer

Hroro (1;3)
77 .y=28

6){ ¥

(7*-yY =16 7F-y=t4
yz—y-7x=—l2

CIOKUM; ; :
yi-y- 7 =-12 |y?-y TF=-12

7 =4+y; y2—4y-y2=—12; y=3x=1

2) P =—d+y; yt+4y—y? =-12: y=-3, 7° =—7 — ne cymecrsyer.

Hrorox=1 y=3. _

1394 (c). a) 2" = a . UMeeT kopHu nipu a > 0

6) 8°**! = g+ 3. Fimeer kopHu npu a > -3,

%/_x'
B) V3" =—a. Umeer kopHu npu g < 0.

’

X
) \E) =a? . Uwmeer kopHu ipu a # 0.
1395 (c). a) 48-4°+27=qa+a-4"*2; #*2(3-a)=a—27. llpr a = 3 pewe-
wuit wer. [lpu a # 3: 452 =%_—27-; a; 27 £0; ae(~0;3)U[27;+0). HUroro

-a -a
as3,a227.
- + -
\J
3 27

6)9 +2a3 "' +9=0;3"+6a3"+9=0;
JTO0 ypaBHEHUE HEe MMeeT kopHel ecnd D < 0 WiM KOpHH 3TOro KBaZpaTHOIo
YPaBHCHHA OTPHUATENLHbIC,

€-=9a2—9<0npna2<l,r.c.ae(—l, 1. 3x=—3(ai\/a2—-l)<0 mpua1
=> YPaBHEHUE HE MMEET PEIUCHUYE NpU a > —1.
40.30 (1396). ) 2 >4, x>2. 6) 2* <1/2, x<~1
B) 2* <8, x<3. r) 2x>—l%,x>—4

x 1Y 1
40.31 (1397). a) 3* <81, x<4. 6)|=| >—, x<3

3) 27

B) 5*>125, x>3. r) 0,2<0,04, x22

40.32 (1398). a) 37 <27; 2x-4<3; x s%

28



I+ . )
6)(3) >i;3x+6<2:x<—i
3 9 3

B) 5%*22125; 4x+223; xzi-.

0 (0,1)7° <0,001; 5x-9>3; x>-l?2.

40.33 (1399).2) 7% 7 5 7376 25~ 953x-6; x<-3
6) 0,573 0,551, 4x+3<6x~1; 2x>4: x22.

B) ¥ <98, 1< 2x+8; x<3.

7 -3x-0,5 7 x+1,5 1
r) (— <(— ; =3x-0,5>x+1,5; 4x<-2; x<——.
11 11 2

40.34 (1400). a) 471> 16342 5x~1>6x+4; x<-5.

1 1-3x 1 x+3 .
6)(—-) Z(—) ;1-3x<2x+6; 5x>2-5; x=>-1.
7 49

B) 1IN <121 2710 75 41<-4x-20; 3x221; x27.
1(0,09°*1.<0,3**7 ; 10x-2>x+7; x>1.

x-1
40.35 (1401). a) 2°%+5 SG) 1 3x+6<-2x+2; Sx<-4; x s—% )

7 -2x+3 12 3+2x
6) (E) > (—7—) ; =3+ 2x >3+ 2x ; HeT pewueHui.

1 3x-1
B) 25‘**32(3) s -2x+621-3x; x2-5.

5 2x-8 9 -x+3
r) (—) <(—) ; 2x—8<2x-6; xeR.
3 25

1 x—3+1+l—

40.36 (1402). a) 2\/5-2*‘325; 2 22270 x5 -1 xZ% .

N 2x-1
6) \/3125-\/535-&) : 551—2;(; XS%.

3x+4 —4-3 ll
B)(.;_] .7ﬁ<_f;;7 x++2<7_1;—3x——2,5<—l;3x>—l,5;x>—%

o= 27
) 0,25-(2) >4d6d ; 45711532; 252255 x>

29



6 .
40.37 (1403). a) 7% 5 <(é) , Xt —5x+6<0; xe(23).

2 3 \ 2
6) (0,6)° "‘z(g) s xt-x-6<0; xe[-2:3].
B) L3 <121; 242 +3x-250; xe[—Z:%].

u
r 0,3 7105 5 (3—;-)  xP-10x+24<0; xe(46).

x2 85

40.38 (1404), ) V2" 275 2277 27 2 3277 2285314,

2x2 17> -28: xzz—l}; xeR.

3
6) 0,9"2‘“<(g) Cx?—dx+350: x<l, x>3.
B) 145 *F <196; x? +x-250 xe[-21].

362 -13x 3 3 1
) (-\/—3) >9;—2—x—5x2>2;3x2—13x+4<0;xe(3-;4).

40.39 (1405). a) 2° +2**2<20; 2*<4; x<2

6) 32x-l_32x—3<_§_; 32"'3'8<'§'§ 2x-3<-1; x<«1i,

1 Ix+4 1 3x+5 1 3x+4 1 5
B) (—) +(—) >6;(—) (l+—)>6; —4-3x>1; x<—=,

5 5 5 5 3
r) 0,3%7-0,3%°20,7; 0,3%71(1-0,3)20,7; 6x-1<0; xS%.

40.40 (1406). 2) 3% —4-3* +3<0; ¥ e[1;3]; xef6:1].
6) 5% +4.5°-520; 5* € (~00:~5]U[L;+0); x20.
B) 0,227 ~1,2-0,2°+0,2> 0 ; 0,2" €(~0;0,2) U(Li+0) ; x<0,x>1.

1 (1Y Y
r) (—) +6(—~) —7<0;(-—) e(-7;1); x>0.
7 7 7
40.41 (1407). 2) 221 = 5.25 4250 2.2 -5.254220;

e (*”;”;‘IU[Z;'M); % € (—e0;—1U[I;+) ;
6) 321 -10.3* +3<0; 3-32* -10-3* +3<0; 3* e(%;3) L xe(=L1)

30



1 2x-} 1 X 1 2x 1 X
B) (—) +15-(——) ~4<0; 4-(—) +15-(—) -4<@;
4 4 4 4
Yy 1
—| e|—4;—1|; xe(l;+0).
4 4
1 0,577 +3.0,5°~220; 2-0,5 +3.0,5 -2>0;
O_.S"e(—oo;—z)u[%;wkooj; xe(-oo,1].
5 X
40.42 (1408). a) 3* <5%; [3) >1;x>0.6) 6522%; 3 21; x20.

]2x X X x X !x
B) E <1275 13 21, x20.1) 0,6 >37; —5- >1: x<0.

X
40.43 (1409). a) cm.puc. 5° <—x+6: x<1; 6)cm.puc. (%) >3x+1; x<0,

2
X
J <0,5x+5; x>=-2

F) CM.pHC (—l-
T2

2x-3
40.44 (1410). a) 19 *+2 21, -3 >0; xe(—oo;—z)u[i;m).
x+2 2
+ - +
2 i X
2
Tx+1 — + -
o o
6) 0,36-%+2 <1; Tx+1 >0; xe(—-l—;—Z). 1 2 X
Tx+2 7 -3
5x-9 ¥ - LA
5x-9 9 % 9 ’
x+6 ;————50; _6,_ . Z X
B) 37 *+6 <1 e _xe( 5] 5

31



9x-18
29 6-x 9x—-18
| — >1;

<0; xe(—%;2) U (6;+x).

xe(—m;—%}U(O; + 00)

32

30 6—x
+ - +
-6 8 X
x
1411 (¢). a) S*+3 <5; -2 —1<0; >0; x>-3.
x+3 X+
2x-1
il — + -
4\3x+5 4 2x-1 —0 o »
0)|— >—; -1<0; - 5
)(9) 9 3x+5 6 -3 X
—x—6<0;x<—&}>—§.
3x+5 3
= 8
B) 1758217; X _120; >0; x>8.
x—8 x—8
3x+4
0 (0,218 <0,21; X34 150, ZH2 g0 6 xo8
. .
+ - +
-6 8 X
=y 4
4045(1412).2) 3 *  <—; 221 _3..3;
27 X
x—4 + — L
<0; xe(0;4). 0 4 X
6,\:—1l
8Y > .81 6x-1
hd PRI P
6)(9) 64’ x ’
2l eo; xe(d), oz -
7 0 1 x
7
2-x
-2 —
B8 r > 2% o, o,
64 x
2-x - + - o
=503 xe(02). 3 —
5x+l_l
r)(u)(ij" St Sxal o 6xHl .
11 36 X x
+ -

®y



Sx+l

0 (E)T+I<E- x4+l 15
T3 x -

hd - +

8x+1
X

20; xe(—oo,-—%]u(0,+oo)

3Y 3 9
40.46 (1413).a) 47| =| <2,25;| =] <=, x<2
8 2 4
X X X X
6) 9x~(—l—) >0,2S;(l) >l;x<2 B) 5‘-(£) Zi(-Z—J Zi‘ x<2
18 2 4 15 9 3 9

1Y 1 (1)
r)3"-(—) <0,0625;(-) <(—] , x> 2
12 4 4
40.47 (1414). a) %<8—2“3<512,—2<—Zx+3<3; %>x>0.x= 1,2 On-

BCT. 2;

7-x :
0) EI;S(%) <243;322(7-x)2-5,-3<2(x—-7)<5;55<x<95,

x=6,7,8,9. Otser: 4.
40.48 (1426). 2) 2,553 <6,25; 2x+3<2, x< -% , x=-1

7x-9
6) z) 2—8—-;7x—9s3;xsz,x=l
5 125 7

B) LI* 3 <1,21; 5x-3<2; x<1; x=0

r) 0,7°%450,49: 9x+4<2, x<—%; x=-1

2
40.49 (1427). 2) 5 ¥ <125: x> ~2x-3<0; xe[-1:3] et 3
1 2% -3x 1 1
6) (—) 2—: 2x%-3x-2<0. ve|-=;2 Orset: 3
7 49 2

2
B) 27 "8 5128 —x? +8x-7>0: x2 -8x+7<0. xe(L7) Orser 5
2
) (0,3 *>0,09. x’-x-2<0. xe(-1;2) Orser 2

2
40.50 (1428). a) 2x+2-x2 23" 22 x2 _2x42=u. 3 < -u~4 wmpuc
Y

451, v =2v=27] =i

2-10736



2
6) 2* ‘4’+524x—2—x2, x2—4x+5=a, 2?>-a+3 cm.puc.
Y
=24

2 y=-a+3
X

20 2N

aZl;x2-4x+521; xeR.
1
1415 (c). a) 2° 3°236°J6: 65 <6 2; xs~%.

1
6) 3* 5 <225 J15;15 215 2; xz-%;

1Y 16 Y
1416(c).a)(§j ~4’<(—;) s x<2x=-2;x>2;

x 2x+3
6) (%1—) -3">(%) s X<4x+6; 3x>-6; x>-2.
1417 (¢). a) 221 =325 32 _ 9927, 22X (24 7)< 3% (14 3);

2x
(3) >2,2x>2;x>l‘
2 4

\

6) 3x+l +3x+2+ 2_3.x>2_72x+];
X
3F3+9+2)>14-7%; 3¥ > 73, (7429‘) > x<0.

1418 (c). a) 551252 5 8,10 3542, 8,107} 5 8.107 3542
x—l>x2—3x+2; x2-4x+3<0; xe(13).

6) 3212253 (81,6172 | 81.62573 <8167 2 ; 242 £ 2x- 4 <0
P rx-2<0: xe(-21).

1419 (c).a) 2 >2x-3;cmpue. x<2:  6) 3 F <2x+1; cmpuc x 21,

20 /2 47
X2+ 4x+4 (x+2)2
- 20

1420 (¢}. a ;
-9 3*-27 3 -27

20 x>3 x=-2

34



0,2* - 0,008 0,2 -0,23
2 <0; 7}
x“—10x+25 (x-95)

X 2 —-X
25-02% o 5-5
4x® —4x +1 2x -1y

x2+6x+9  (x+3)

<0, x>3, x#5

£0;2<L—x x<£-2.

r >0
2*-4 2* 4

>0 x>2

5

i421 (o). a) ux—s-—z——- 12° +143 <1252 125 (1-144) < - 143,

+143  12%%2°
12° >21; x20.

X
16+42322;i2—s21;16x22,x2i
16* 16* 4

8 3

6)

S I 1202117 1E (=120 2120 11F <1, x<0.

B) ————<
15 +120 11742

X
5;T5<4;%%<3;5x>5;x>1

r)

1422 (¢). 2) 25710 ~9. 23548 <0; 227 [118]; 3x-5¢[0:3]. x e[

6) S _5¥2 <55 _ 5, s _5¥ 254 1)+5<0:
5.5% -26.5 +5<0; sxe[%;s]; xe[-L1].

) 330 _10.3%3 1950, 3 <1, 4x+3<20; xs-%, 393 59,

e[ ]
X2—— X €| —00j—— || —— 40,

4 4 4
£) 32423 3 9 322 381+ 1)+9<0.
9.32x_82.3x+9<0; 3’5(-;—;9); xE(—2;2)
2x+l>4 ) {X>'I

x>1
; , ,xe(l;4
7310 49 |3x-10<2 {x<4 (4

1 4x+2.5 1 3
(—] >V2 |-2,5-4x>— |x<-2
6) \2 ; 2, 4

l10 > 1000 =123 x € (~o01=2)~ (2:40)

x € (—20;-2)

1423 (c). a) {

Y
“

W |
w oo

|



| 04753 <016 [-x+3>2 [x<1 LD
B . . , XxXe(—11).
0. 50,01 | +1<2 " {xe(=51)

e<l’ xe€[0;1]

S50 51 {52‘ >1 {x 20

r) ) s
{0,2"“"r <125 |55 %<s?

1424 (0). 2) (= 6)(5"° - 25) <0 ; xe(6:8) = *

=Y §
oo
=

- + -
6) (2x+1){3** -9)>0, xe(=(1/2); 1) M T x
)
+ +
1425 (¢). a) (2 -8)(3"-81) <0, xe(34) —3 X
1 1 x et
3_x+2___ 53—2.(__)20: _5’2 P L
6) ( 27)( 5 xe[-5;2] * N

1

!
1429 (c). T=Iﬂ_‘—T<-+r‘ . 30='°°72°¢20; 10.210 =80; 210 =8;
—’-=3;l=30.0TBC’I.'60.’-IeCI‘IOJIY‘laca. lim TO_TC+TC =7,.
0 I—>+® — R
210

DH3MYECKHH CMBICH ITOrO MpeJieNna COCTONT B TOM, YTO TemIleparypa YaiHHKa ¢
YBeIMHCHHEM BpeMcHH Oyaer Bee Gonblie OMyCKaThes A0 KOMHATHOM, HO HHKO-
FJIa HE CTaHEeT HiXKe.

§ 41. llouamue nozapupma

1430(c). a) log,8=3. 2° =8 6) 10g3%=—2, 3‘2=%‘
5) log, = 4 (1)4——'- 1) log, 625=-4 (l)_4—625
816~ \2) T16 ‘ % "5 '
1 0
41,1 (1431). a) log,2=1. 2' =2 6) log,1=0, (3) =1,
3
8) logg;0.1=1, 0.1' = 0.1 r) logs1=0, 59 =1

5
41.2 (1432). ) log, 64 =3 . 4° =64 6) logy 442 =25, 22=4\2

B) logg ;125 = -3, (% Lo=12s r) 12100410 =2,2, 10>2 =1003/10

A

36



413 (1433). a) log, 2 =4,

B) logg87° =-3,
1
41.4 (1434). 2) log; — =-3.
(1434). 2) log; 7
5) 1g0,0001=—4,

415 (1435). 2) log 749 =4 |
8) log , 225¥15 =21
= 3

41.6 (1436). a) log ;71=0.

B) logﬁ81\6=9.
41.7 (1437). a) 3838 =g
g) 121081213 o 13,

41.8 (1438). a) 2°*1982° =8.9=72

2+log 20
B)(-l—) 6 =—l—-20=§-.
6 36 9

S, 4
1439 (c). a) 1381342 _ 2
(¢). a) I 69

2
B) 2,2/°82252 =(_5_) 52125
11/ . 121

41.9 (1440). a) g2loBs3 =9
B) 340832 _ 2% 6.

41.10 (1441). a) lIgx =1, x=10
B) lgx=3, x=1000.

41.11 (1442). a) log9x=-;—, x=3

B) log8x=§, x=2

6) log; (lJ =-7
-\3
3
r) logg,(0,1)° =5
6) lOgO.l 0, 0001=4

1) log, 81=—-4
3
6) log ;2V8 =5
64
log; — =6
D logs 2
2
6) logy s——=21
S5 2= 2
1 i
1) lg——=—=
T
6) 4'°8423 = 23

1 Iogl7
r)(:) 4 =7

6) 717t = 7.4= 28

} .
r) (ﬁ)4+0gﬁ05=49 =%

6) 0,580 _9 4_3

i} 5
) 108505 - 2
‘ Ny
6) 673082~ 273 _ /8.
r) 57283 = 1/9
1

6) lgx=-2, x=102=— -
) lex ¥ 100

r) lgx=-4, x=1/10000

6) logg 7 ¥ = % x=0,32-0,09

r) log0'25x=%. x=0,5=0,125

1
41.12 (1443). a) Iog4x=—-;—, x=42 =% 6) logo,|25x=——§-, x=052=4

3=



4 4 1
B) logyry x=-—. x=27 =—
) logs, 5 6

41.13 (1444). a) log 4=2, x=2
B) log,49=2.x=7

i
41.14.a) log, —=-3. x=3
) log, 77

1
B) log,—=-4, x=2.
) g.\'16
41.15(1445). 2) 2 =9. x=log,9
l X
B) (—) =4, x=log; 4
3 -
3
1
1446 (c). a) log, —=-3. x=3
(c)-a) €x 3=
1
By log,—=-4. x=2
) gx[é

1447 (c). a) log, 3 =% x=9

B) logx7=%, x=2343

r) logo g1 X = —-2-, x=0,173 =1060

6) log,27=3. x=3.
r) log, 125=3, x=5.

1 1
6) log. 4=——, x=—
) Ex 2 X 16
1 1

log 8=-—, x=—o.
r) log. 3’ 52

6) 127 =7, x=logy7

r) (0,2 =5, x=~1

6) log, I =2. uer pewennii.

r) log, 1 =-3. HET peLICHHUH.

6) logx4=—%, .\'=L

16

I 1

I} jog, 8=, x=—0—
Jl0BxS="3- ¥=315

11.16 (1448). a) 3" =14 x=log14-1.

_ 1 4
5, 854 =10. x=—logs10+=
) 5 24 5

) 3-x
B)(“;) =11 3—.r=|0g2“.x=3~

log, H.

7

8-v _ . _ 8 1
N (3) ‘—6.8—9x—logﬁ6.x—§—§log£6

2
1445 (). a) 25 1 =" P +1=log, 7. x=2flogy 71
2
6) 9%°F =2, 0.5x% =loge 2. x=2,[2logy2

2 -
8) 0. = =3 x2-2=logg,3. x=2flogg 3+2

1.\'2 -1

12 1 - 1
-1 =01, =x"+I=log;, —. x=1,/3{logg10 -1
”(8J 377 g%m x=13(logg10-1)

4017 (1450). a) 4" -5 2°=—6:2"~52°+6=0:2=2;x=1: 2 =3
8)165=6 4°-5:4" -6 4"~5=0;4"=35x=log,5; 4 =1;x=0
B) ¥ -7 3=-12;3"-7 3+ 12=0:3=4;x=logy4: 3" =3.x

X = 10g23
1

-9 T 14=—497%-9 "+ 14=0; T =T x= 1.7 =2:x=log:2

38



l451(c) )91 +6=189-3%9.3%-2] 3¥-6=0;3 3 -7 ¥-2
=1/3;x=-1;3"=2; x=log;2.
6)25’”+3—1005’ .25.5%-20 5+3=0;D/4= 25

10+5 3 3 1

§* = == lo -——lo 3-1,5=—=,x=-1
25 5’ » X =10gs Bs 5 x

B4 P +5=242° 1,4.2% 1220 5=0; 0" 6%=-12- x=-1,2""
x=log,5-1.

] x + 1 l x — 1 1 2x 1 X i x

—_ +3=(— (=) -8(=)Y+12=0;(—
l“)(4) (2) (2) (2) (2)

1
x=-l;(3)"=6;x=log16
2

41.18 (1452). a) 2" > 9; x > log,9; 6)12* < 7. x <log,7,
B)(—;—)"<4;x>logl4; r 02y >5,—~x>1,x<-1

3

1453 (¢). 2) 3" "' < 14; 3°< %;xs log;-l}i=log3l4 -1,

6)5%° 4210, 5x - 42> logs10; x> 1 +% logs2;

B)(%)"‘>l];3—x< log, 11;.x>3 -~ log, 11,

7 -

) (V5 % < 6; 8 - 9x < 2logs6; x > %—%logg&

Nl'il

41.19 (1454). '2) 4¥5.22-6; 22°°5.2°620; 2°<2; 2°23; xe(—x: 1] [log;3. «)

6) 16™<6-4¥°5; 4%°6-4520; 4" ¢[1; 5]; x<[0; log,5];

B) 95°7.3%<-12; 3%°7-3712<0; 3%e(3; 4); xe(1; log;4);

r) 9-7°" 14>-49% 7%°9.7% 14>0; T"e(—w; —T)A-2; +); xeR

1455 (c). a) 425 a=a2% 2" 21+ a) +a=0:2"a, 2 . npua < 0. x =0,
npu a > 0x=0; x = log,a;

6) 9 (2a+1)3* a*+a-2=0; 3% (2a+1)3* a’+a-2=0; 3* "a+2. 3* a-1.

npu a < —2 — peueHuii Het, npu ae(-2; 1]: x=logs{a+-2):

npu a>1 x=logs(a+2), x=log;(a-1).

1456 (c). a) y = logx®: x > 0, x #1: 3= 2. 6)y = 2l
AY Y
4 4
24— 2
X \
20 2 47 20 2 4




log, 2

B)i=x r) y=log,
AY AY
2t
44 i X
21»9——-;( 2 92 4
! X a1
20 2 4

§ 42. Dynxyun y =log, x, ee ceoiicmea u zpagiux

42.1. a) log,4 =2; log.8 = 3; log,16 =4,
3 1 4 1

2
6)logy— =1-= =——log, ,
)gZJE 2 2 Ogﬁ 2 2

1
B) logzg =-3; logz—l— =-5; logz !

1
mong_—— logz 16 V12 -4+2 75
1457 (c). a) log24 2; log.8 = 3; log,16 = 4,

1 1 1
) log, 5 082 P 08> 16
B) log,32=35; log,128 = 7; logy2 = 1;

1 1 1
r) I0g2—8— =-3;log,— =-5; logy—— =-T7.

32 128
3
1458 (c). 2) log2 2 = l0g2‘\/— =3
2 3 l 1 3
k)'1_=l"—=-"';l 2— -
Ologa e =15 =3 °g2J” 22
8) lo J32=-5-'lo 164128 =4+l=-—5'
£ 2 . 22 2 2 ?
Vogs e =2 2 1log2 A
1) logs == = =l =
& 2 27 128 2 2
1 3
1459 ! =7: 6) log 427 = —
(c). a) Ogl 29 ) logy 5"
B) logy 10.0001 = 4. r) logy 2625 = -4.
NG 1
| — = — l 5+logsl25=-— +3=25,
1460 {c). a) ogl 123 085 0gs 2

N

36 1
G)IO%T =2 ==
6 2



25 1 3

logog—m =-2+ — ===
B) ogO,ZJ'S' 2 2:

r) logo, 1041000 = ~(log;o100 + log;o 10 ) = -2,5.

422.2) 6) B)
Y Y
2 Y Y
X 2 2
2
6) B)
Y
2 Y Y
x 2
3
2 3 :

42.3. (1464). a) log,7<log,23, Tak kak ocHoBanne 4 > 11 7<23;
6) log,,; 0,8>logy,3 1, Tak kak ocuonanue 2/3 <1 n (0,8 <1;

-2

1461 (c).

[

Dlog, VT3 <logly; 1) logi 5> lognz 3
42.4 (1462).
Y
2
X
=2

42.5 (1485). a) log,0;1; logZ% : log20,7; log;2,6; log,3,7;

6) logo317; logg33; log32,7; logos %; logmé.

1463 (c).

o

*




log; 4 <log39

log;9=2
42.6.2) log;4 u 39 = log3 4 <39
g3 1-35 £3
Y8 <o
logy s3=-log,3<0
6) logg 53 u sin3 Bos &2 = loggs3<sin3
' 0<3<n=sin3>0 i
log, 5> log, 4
log,4=2
B log,5 u 37 = log, 5> ¥7
22 Vi 2=38 &2 i
%>
1g0,2<0
r)ig0.2 ncos0.2 7 = 1g0.2 < cos0.2
0<0,2<—2—:>coso,2>0
1465 (c). a) log;41 > log;27=3>1: 6) log; 30,1 <1:
B) log; 2,6 <1; r) logﬁ0,4 <]

7

42.7 (1466). a) y=log, ¢x Bo3pacTaer npH x € (0; +o0):
6) y=log x y6piBaet npu xe(0; +o0);

4
B) y=log /5 X BO3pacTact npu xe(0; +o0):

r) y=logoox yObIBacT npu x&(0; +c0).

428 (1467). ) logsx, € [ 51 Yo = 79) = 2: i =y(§ y=-1.

. 1
6) log)px, x € [5; lb]:ym=y(—§)=3:y,,;" =(16) = ~4:
8) y = lgx [1; 1000}: yomax = Y(1000) = 3: ypuin = p(1) = 0:

8 8l 8 8t
b 1ogys X [—= » — ) Vmax === 3: Y = — ) = —4
r 082/_x[27 l6])’»10:( }’(27 he y(l6)
1 1
1468 (). 2) a = logsx. [ —— : 25} Y = ¥(25) =2 Ypin = — } = -3,
(c).a)a ogszc[125 k) y5)=2y y(m)
16 25

16 25
=1 RN “Vmax = )= 2. Y = =-2.
61y = logysx. [ I )’(25) Y J’(16)

2516

1 1
B)) = logey [ = : 36} ¥mex =M 36)=2. Ypin =N =77 ) =-3.

216 216
8 343 8 343
-=l - — i — i vam = i, =3; —— _.,=_.3
i) ogz,x[343 2 | AT MyrR "3

42



42.9 (1469). 3) y = logsx; logax = 4; x=81; logyx = -2, x = % [%, 81}:

6) y = logosx; logosx = ~1; x=2; loggsx = ~3; x=8. [2; 8].

42.10 (1470). a) y =log, (x" +4) min(x*+4)=4; y, =log, 4=-2,
3

i)
2
6) y=10g0,3(* — 4x + 3); y = loga(min(x' — 4x + 3)) = logg 3 (sgep ~ #pep +3}=
=loggs(~1) — He cymecrnyer.
i

1471 (¢). a) log;3x =2, x= 3 0) log)3x=-3;x=27,
1 3 2
B) log1/3x=5;x=——§—: r) log,/3x=~—3—;x=%/§.
1 3
1472 (¢). a) loggx =—1; x = ;; 6)10g4x=5:x=8;
B) loggx= —— ;x= %; r) logye= 5/2; x = 32,
1473 (c). a) logax =3, x=§; 6)log7x=—l;x=-_ll-;
I
B) logg 3¢ =2; x=0,09; r) logiex = —2—;x=4.
1474 (c). a) log, 16 =2; x = 4; 6) log1%=—3;x=2;
1 1
B) log, v3 =1 x= =z, log,9=—; x=81.
) log, V3 7 F)log =2 x=
1475 (c).
a)x=1; . &)x=1 Bjx=1; x=1.
Y Y

42.11 (1476).

a) x=3; 6)x=—l-;

43



1477 (c).
a) pelueHuit Her,
Y

B) PCLICHUIA HeT;

42.12 (1478). a) logex > 2, x > 36;

1 I
| < —, 0,—1;
8) logyx > xe( 2]

42.13 (1479). a) logex < -1, 0 <x < %;

1
B) logsx2—2, x> — ;
) logsx2-2, x 55

42.14 (1480). a)

¢ 1 23 45 6 7 8

0

y=-3+logyx

44

X

6) pemenuii Her;

Y
X

-4
-8

r) pelueHui Het

Y
X

-8

1
logo1x>3, 0, ——1I;
6) logg \x: xe( 1000)

64
! <3,x>—
r) logys x x 125

6) logl/3 X<—4, x> 81,

r) loggax > -3, 0 <x <125

- W e

NQWVios 5 6 78

24 )0 ek




42.15 (1481).
a)

Y Y Y Y
4 2
X X X 1\ X
3 3 3 0;[ k«;'
. -2

42.16 (1482).
a) v 6) B) r)

Y Y Y
2 2 4
X x 1\ X X

2 R
42.17 (1483). a) 6)
Y Y
2 .
B ‘]r 3 6 1 3 46—
B) r) '

Y
Y 2$ .
s o
f /){ \ - ;x
> 3 6
175 S
42.18 (1484). 3) y = logg(dx — 1); 4x - 1 > 0; x> 1/4;
6) y=logys (7 - 2x); 7~ 2x > 0, x < 7/2;

B) y = loge(8x + 9); 8x + 9 > 0; x > —(9/8);
r)y=logy(2-3x);2-3x>0; x<-§.

1486 (c) a) y=logax, y=—x+1, x>1; 6)y =logosx,y=x-1,x € (0; 1);

w
o
™2
o
("]
(=23
V<

B)y=log1/7x,y=7x,xe(0;‘;-); r)y=log3x,y=-3x.x>%

[

45



1487 (¢). a) y = logy(x-1). y = -x+2, x € (1; 2);
Y

42,19 (1488). a) logyx2—x+1, x21;  6) logs/y x>4x~4, xe(0; 1),

Y Y
2
X X
o N
-2 -2
B) logox<x+1, xe(0; 1}; r)y =logy; x<2x-2, x>1.
Y

b

42.20 (1489). a) log;x<4—x, xe(0; 3]; 6) logl/z x<x+%, x>—

2 1
r) logyzx>x+ —,0<x< —,
) logy/s 3 3

-3x+3,x<1

logy3 %, x>1

42.21 (1491), j(x)={

a) f-8) =27, A0) =3, A9 = -2, -6) =21, f3) = -1,
46



B) QyHKIMs yORIBacT Ha x € R,

3

42.22 (1490). a) npu x < | yOuIBacT, NpH x 21 Bo3pacract.

9 2 4
6) npu x < 4 pospacracr, npu x 2 4 yOuiBact.
Y X
q /g
j

B) niput 0 < x < 2 Bo3pacTaer, npy x = 2 yObiBacr.
Y,

.
yz 4 6
2

r) npu x > (} Bo3pacrtaet, mpu x <0 yOriBacT.
{Y
3
42,23 (1492). a) y = logs{x® — Sx + 6),x* — 5x + 6> 0,x<2,x>3;

6)y = logy; (=" - 5x + 14), 8 + 5x - 14 < 0, xe(-7; 2);

B)y =loge(x® - 13x + 12), x* = 13x + 12> 0, x< 1,x> 12;
r)y = logo(—x*+ 8x + 9), x> — 8x— 9 < 0, xe(-1; 9).

42.24 (1493). a) y = Iogﬁ x,yeR;0)y=-22logm,yeR;
B)y=-logygx,y e Riny=12logyzx.y e R

42.25 (1494). fix) = logyx;
a) A2 =logy2" = xlog,2 = x;
6) f4") + A8") = log4" + logy8" = 2x + 3x = 5ux.

§ 43. Caoiicmea nozapugpma

43.1. 3) log 12+ loge3= loge36 = 2; 6) 1g25+ lg4 = 1g100.=2;
B) logas2t logye13= logze26=1; r) logi24 + 108,236 = log),144 = 2.
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1
43.2. a) log 43+ logysed= Iog|4412=5 :6) logl/s 4+ logl/s 2= logvg 8=-1,

1 1 1
B) logy 152+ l0gy63= 1082166=§ > r) lOgle + 108127/.5 =log,1/144 =-2
1495 (c). a) logs2+logg3=logs6=1: 6) log;s3+ log;s5= log,515=l;
B) log252+ |0826 13= lOg2626=1 ) I‘) 10g124+ 10g|23=A loglz 12=1.
1496 (c). a) logg12+ logs3= logg36=2. 6) 1g25+ 1g4=1g100=2;
B) log,8-+logs2=log,16=2: r) log,4+log,;36=log,,144=2.

!
1497 (c). a) log; 443+ log 4= Iog|4412=~2— : 0)lgd0+1g25=1g1000=3;
B) log2|62+ 10g2163= log2|66=% . r) lg2+ lg500=lg1000=3
1498 (¢). a) logyg 4+ logyg 2=1log)s 8=—1: 6)lo l+ lo 1 lo ‘ l=--l
- 2y gy8 2ys : gs 7 gs 2 gs 8 ,
1
B) lOg|/|2 4+ lOgl,lz 36= lOg|/|2144 =-2; l") log,z-;-+ lOgIZE = log|21/144 =-2

43.3 (1499). a) logy 7~ log; % =log;9=2: 6) log,15- log,30=log, % ==1.
B) logl/z 28— logl/'z 7= 10gvz 4==2. l") 10g0_240— logo_28= log025“"—l
43.4 (1500). 2) log f; 6~ log ;2 V3 =log 5 Y3 =1:
i
61 log 5 72 —log 5 lo=log s ——==1.
2 V2 V2 2

32

1 32-1 243=1 — =5,
B) logy 3 32-logy/; 8213 543
) logo, 10,003~ log;, 10,03= logy 0. 1=1

1501 (c). a) logﬁ2=2: 6) log3ﬁ 18=2
1 1
1502(¢c). a) logy» ——==5/2: 6) log =-512.
ha oty o 00410
1 1y 4 —lg3 1
43.5 (1503). a) (31g2— 1g24): (g3~ 1g27=1g—: 1g81=1g37:lg3" = ——= ——
3 41g3 4
1 log;2° 5
0) (log;2+3 log.0.25) - (log;28— log;7) = logy(2 —):logad = —ggi—i— =—=
4 log; 2 2

1504 (). 25 VS (log:36— log, 4+ 5088 s 5 (948055 f5 f5 =5

2logsl. 2 2

2 log- 4 . 2loge 11 2
6 — (log -3— log,4— 7% = (1+4) = 21 =22
T 0g ¢ 082 ) 1 ) 1
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1506 (c). a) log34v§/; ; loggd<2< ¥ =>log34<%/-9_ s

6) log, 3vsin3; log,3<log,2=—1<sin3 = log, 3<sin3,
2 2 2 2

B) log25v%/—7- ; log,5> log,4=2; Q/:i <§/8_ =2= log25>§/-'/T R

r) 1g0,2vco0s0,2; 1g2—1vcos0,2; 1g2—-1<0, a co0s(0,2)>0= 1g0,2<co0s0,2

43.6 (1507). a) logs2 =c; log;8 = 3log;2 = 3¢;

6) log, 53 = a; logy s81 = 4log, s3 = 4a.

43.7 (1508). a) logs2=a; logs10 = log;5-2 =1+logs2 =1 + a;

6) logsd=m; logs24=1+ loggd=1+m.

43.8 (1509). a) logs42=b; logea2=1+ logs7=b; logs7=b~1;

6) log;35=n; log,35= log,;5+1=n; log;5=n-1.

1510 (c). logy; 7=d; logys % 2 logy; 7=-2d.

43.9 (1511). a) logx= log,72-10g,9; logax= log,8; x=8;
6) logyx = log,2 ﬁ +log,8 \/8_; logyx= logy16 \/ﬁ ; x=64;

B) logx= log;14- log;98; logxx= log; 717- ; x=% ;

1 1
1 000 l 000

43.10 (1512). a) logvzx= logy/, 19-logy, 38+ logy/, 3;

1 1
lgx=1g—+1 =1
r‘)gx‘gs 8155 g——

3 3
logy/, x= logvz Iogvz ; X= 3 ;
6) logy ,x= Iogo_z93+ logg 24 — logy231; logox=logg212; x=12;

B) logﬁx=2 logﬁ4— logﬁ2+ logﬁ 5; logﬁ=logﬁ(l6-%): x=40;

7 1 1
r) logys x=logys o +logys 21-2logys 7; logys x=logys (3 ) =3

43.11 (1513). a) lgx=21g7-3 1g3+ Ig8: lgx= 1g(19—8- ) x= 32972

6) lgx=21g3+ lgG—-l 1g9; lgx= 1g(3-6); x=18;

B) ng——lg3+3lg5—— Ig4: lgx ‘/—‘/_ J_Ji

) lgx =—-2-1g5+ lg\/§+-‘-{lg25: lgx= lg\/-S_:F\E

1514(c). a) logy ;x= logy :a-2 logg 3b. log, 3x=logys biz . x=bi2 .



4 C‘

6) logs x=4logz1c-3 logsb; logax= logy s = 3 3=
b b

b b
B) logy, x=6log;/; b—logy; ¢; logy; x=logy, —c~;x=-c—;

1 1
r) log; 3x=-2 log; 5a-5 log, 3b; log, sx=log; 3 -2_b5 : Fz—bs .
a

2 2
1515 (¢). a) log,x=2 log,a— log,b+ logac; logax= logz-—b?- x—ibf-
b" 2 bia?
x:

6) ]0g2/3 x=4 I()gz/a b+2 ]0g2/3 a— |0g2/3 [ '0g2/3 X= |0g2/3 A

ac

B) logsx= logsc—2 logsh+ logsa; logsx= logs Z—g— ! x=b—2 .

3 3
: a’h ab
r) logy7 x=3 logy; a-4 logy; c+ logyy b; logy; x=logy; — . x=——.
c

(.‘4

43.12 (1516). a) logy4 - log;27=2.3=¢6; 6)logs125:log 16 =3:2=3/2:

B) logg s0,25-10g,30,09 = 2 - 2=4; ) 1g1000:1g100 = >

43.13 (1517). 2) logy, 4-log9: 10&.} - 22/-1)=4;

1
) log 55343 gy V49 -dogs 5 =3~ )~=

B) log;81:logy s2-logs125=4: (-1)-3=12;

r) log 5 5v5 1ogo; /0.3 1g10J——3—-——
1518 (c). a) logyy; 16-log5% - 310832 —(_4). (— -2): 2—-12 :
6) log./39long PR 2)(5 ~3): 22*3-

8) log;27: logy, 4-log, Y49 =3: (—2)-— =1;

1 1810401 =| -1-2|.(- 2
)0g66J2—1—0g03 gx[_( )()

416

43.14 (1519). 2) 22+10825 =4.5=29: 6) 5'°este ‘=—5—

B) 3]+10g38=38=24. l-) 8|0g83—2=._§_ .
: . 64
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2logy2 7
43.15 (1520). a) 230824 =p4; 6) (—) =49;

2

g) 521083 —, 1) (0,3)°1°803% 16,
logy313 togyy; 169

43.16. a) 8'°823 = 23l0e23 7. 6) G) ~(1) =169;
logyr> 5 1 4logv25

B) 100%° =107 = 5> = 25 ; ( ) =(5) =625.
logy/313 logy/3169

1521 (c). a) 8°82° = 23le23 =7, ( ) =G) =169;
log 4logy/2 5

B) 251853 = 5210853 =g, ( J v =(l) v =625.

2

1523 (c). a) log;4+log;8viog,(4+8); log;32>log,12;
6) logg s12—-logg s2vlogy s(12-2); logy 562 logg 510;
B) logy; 16+ logy; 4v logy; (16+4); logw 64<logy; 20;

r) logJ-IS logJ-4vlogJ-(15—4), logJ- <logfll.

1524 (c). y=ab®, logy=log(ab®)=log.a+6log.b.
2 2
1525 (e). F-‘i-; logx= log,,gé—= log,at2log,b-log,c.
c c

1535 (¢). 2) log; (2tg§) ~ logs(1-tg" = )= log (tg%) =0;

n n
6) log 7 (tgﬁ] +log g5 (ctg-l—g-) =logﬁ 1=0;

n T my_ 1
B) logy/3 (Ztgg)ﬂogw (l—tgzz) '——logw (tg;)——z,

r) logy, (tgg)ﬂogl/z (tg%n)ﬂogvz (tgg)ﬂogl/z (ctg—g)ﬂogvz 1=0.

43.17(1536). 2) 36¥2 /86 18 —glosc 1818, ) g4V4ioen 2 ~glos’ s

8) 1211/210g” 35 _ 1 llog” 35 =35; r) 251/41035 9 _ 51085 3 =3.
1 1+1/2 l°8|/z 14 1 1 long 14 7
43.18 (1537). a) (—) =-—. __) =—:
4 4 \2 2
logs -~ 25

6) 25|—l/2 Iogs 1 =25. 5

’

H=="=.
1
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9 \3

43.19 (1505). a) 381°896 _71°67% = 3369 =327 =3,
6) Y3698 _5loes? 42579 =

I+1/2log;/318 logy/; 18 1
B) (9) v ._l.(l) Py agtVRlerte g, 7'°g-7l4=%.

log;, 9
4320 (1522). ) 08223 2log75 _, . ) OB20 2,
log;5  log;5 log,,27 3
logg 332
5) 108436 . 1y 80332 5
log, 6 logo364 6

I .
5108364210832 31009 310g,2

43.21 (1538). a) 2 =1;

log; 2 logy 2
6) logs12+2logs2 _logs48 _
%logﬁ 27+4logg2 108648
2iog052+log05s/_0 log054\[“
B
|0g05l0—10g05”+10g054 l0g054J—
lOgo316 4]0g032
r) > = s =

1080'3 15~ log0,3 30 —]0g0‘3 2

43.22. a) log, sinf;— + -;-log4 sin 313n +logy sin?—; =

12 12

1 2
= logy (Z(cosg- - cos%)) log,2 ( 3) =

3
2
5)110 (cosz—sinl)2 log (cos +sin )1
2 83 8 3 8

=lo (sm sml—3—sm7) lo (lsmismﬂj
e VR E Y

b T 1
=lo 0 2_._ 'nz__ =1o cos...:]o 2 2 e
gx(c S g S1 g £3 1 g23 6

2.3 23
a‘e ac 1
43.23 (1526). x=—7—_—- : log, %= log, —= =2log,a+3log,c—— log,b.
b Vb 2

43.24 (1527). a) log,16a’b*=4+2log,a+3log,b;
6 logs( 5 a( b Y)=—3+logea+ - logsts
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3

B) log,48a J-a- b*=4 + log23+% logy,atd log,b; 1) long—5 =3 log,b-2-5 log,a
a

4
43.25 (1528). a) log; '25

=3+4 logsa—4 logsb;

625(J' By

6) logs =4+ = logsa + 3logsb- ; logsc;

6,7
B) log; 2-5‘/-5-—;11)- =2,5+6 logsa+7logsb-3 logsc;
c

-3 .
6 6/5
a b6
r) 1085((—{/—[’7) )=logs w73 logsb—18 logsa.

43.26 (1529). a) logex= logs2+ logs7; logex=log,14; x=14;
0) logys x-logys 7=logyss 4; logys x= logy; 28; x=28;

B) loggr= loge5+ logy6; logex= loge30; x=30;

r) logy, x=logy, 9=logy, 5; logyy x=logy/4 45; x=45.

43.27 (1530). a) logs12+ logsx= loge24; logex= loge2; x=2;
6) logy s3+ logy sx= log 512; logy sx= logy s4; x=4;
B) logs13+ logsx= logs39; logsx= logs3; x=3;

1 1
r) logys; 8+ logys x= log,/3 4; logy x= logv3 3 R x=3

43.28 (1531). a) log,3x= log,4+ log,6; log,3x= log,24; x=8;
x x
6) logJi —2-=logﬁ 6+logJ5 2; logﬁ -2—=logJ§ 12; x=24,

B) logsSx= logs35— log,7; logSx= log,5; x=1;

x 5 15
r) logﬁ(-;£)=log515-logﬁ6; log 5 §=logﬁ E;x=—2—
43.29 (1540). a) log,8-log,2=2; log,4=2; x* = 4; x = 2;
6) log,2+ log,8=4; log,2(3+1)=4; log,2=1; x=2;
B) log,3+ log,9=3; log,3(1+2)=3; log,3=1; x=3;
r) log,,\[g + log(25 J5 5)=3; log,«/g + log,\/§+4 Iogn/- 5=3;

loge V5 =1/2; x=5.

43.30 (1532). a) 1g(9-10%)=1g9+2x2,95;

6) 1g(9-107%)=1g9-3%-2,05;

B) Ig(9-10%=1g9+4~4,95;

r) 1g(9-107%)=1g9—5~—4,05.

4331 (1533). a) Ig(1g50) = Ig(1+g5)~1g(1,7);

6) 1g(1g(0,005))=1g(1g5-3), T. k. 1g5-3<0, T0 310 HE YAoBNETBOpsier O/13;

B) Ig(1g5000)=lg(3+lg5)=1g(3,7);
r) 1g(1g(0,00005)), T. . 1g0,00005<0, TO 3TO HE YAOBNCTBOPACT oI3.
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43.32 (1534). a) ]ogﬁ(sin —;ﬁ) + log 5 (2005 ) log (2sm - COS— ) =
V2
=logp Y= =1-2=-1;
g =
6) logy (cos%+sin%) + logy, (cos% - sin% )=
= logy; (cos % —sinz% )= logy, (cos—}) =login(1/2) = 1;

B) logy/; (2 sin %) +logy, (cos ]12) =logy (sin %) =1;

r) log\/g/2 (cos 5 —sm— )+ Iog‘/—/2 (cos +sm—)—

=logﬁ/2(coszﬁ—sm2§) IogJ—/z(cos J =],

43.33 (1541). log;2=a; log;5=b;
a) log310= log;2+ log;5=a+tb; 6) 10g:20=2 log;2+ logy5=2a+b;
B) log;50=2 log;5+ logs2=a+2b; 1) loga200=logs2+ log;2+2 log; 5+ log;2=3a+2b.

43.34 (1539). a) logsdv 412 ; 4v 32
6
312 (312235, 45035, 10245729; logd> 42 ;

5
6) logo3v 7 : 3v2¥7; 2¥7 5225227, 3225, 9<32; 1og3< 37 .
1542 (c). logs3=m; logs2=n;
a) logs6= logs3+ logs2=m+n; 6) logs18=2 logs3+ logs2=2m+n;
B) logs24=logs3+3 logs2=m+3n; r) logs72=2logs3+3 log52=2m+§n.

1543 (¢). logy, 7=c; logyy 3=a;
a) logy/; 21=logy/, 3+ logyy, T=at+c;

1 .
6) logy, Ty = logy, 7-logy; 3+1=l-a-c;
B) logy, 147=2log,; 7+ logy; 3=2¢ta;

49 1 1
r) |0€1/2 f =2 k)gl/z 7~ E log;ﬁ 3=2c¢- 3 a.

43.35 (1544). a)




B) Y]

Y
Y X
A X X
_3[ /&f-f'm' —
45.36 (1545).
2) 6) B)
Y Y Y
2 2
0 / 2 4 /2 4 6 4 6 .
-41: -21,/ ) 1: X\
45.37 (1546).
a) 0) B) r)
Y Y v
X
2 4 >
2 2 4
-2
Xo > %
2 2 .
§ 44. Jlozapugpmuueckue ypasnenun
1547 (c). a) logar=3; x=8: 6) loggr=—2; x=i—;
B) log2x=?lz—;x=\/5. r) log2x=—%:x=i2—?;
1548 (c). a) logsx=2: x=25: 6) logy; x=—1;x=3;
1 1 3
1 =4 x=—: logpx=—;x=37.
B) logo ;x=4; x= 25 r) logxx 3 =7
Ix-6>0 {x>2
44.1 (1549). a) log,(3x—6)=log,(2x-3); O13: ; =x>2
2x=3>0 |[x>15
3x-6=2x-3: x=3:
6) loga(14—4x)= logg(2x-2): 12> T 20 6x=12; x=2
0 = 1o -2): , 6x=12; x=2;
) 108 1) 0B M-dx=2x+2" "

x>0

1 Tx-9)= 1| : O113: .
) logyg (7x-9)= logye x: OI13 {7x~9=x:x=3'2

Ix+-7>0 x>—l

logo 2(12x~8)= logg 2(11x+7): g
r) logo o 7= loggo(11x ’{]2378:11);*7 y=

Pewrenuti Hert.
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44.2 (1550). a) log,(x*+6)=log;5x.
{x2 +6>0

: = x>0; x*-5x+6=0; x=3, x=2;
Sx>0

6) logy, (7x°-200)= log,/, 50x; OA3: x> /%’l ;

712—50I‘~200=0; §=625+1400=452; o) 25-45

|x| > J6
B) lg(x’~6)=I1g(8+5x); OMI3: OJ13: g =>x> V6 ; x—5x-14=0;
X>—
5

He noaxoauTt, x=10;

x=—2 He MOAXOAHUT; x=7.

|4 >8
r) lg(x® - 8) =1g(2 - 9x); OM3: 2 3x<-v8;xX+9x~10=0;x=1ne
X <—

9
NOAXOIHT, x=—10.
2 X<-2- 2\/6
44.3 (1551). a) logy | (x*+4x-20)=0; OI3: x* +4x-20> 0;
x>-24+ 2J§
X+4x-20=1; *+4x-21=0; x=~T, x=3;

x<5-w/l—5-

6) logys (**-10x+10)=0; OI3: x2 ~10x+10=0;
s x>5+\ﬁ§

1 X~ 10x+10=1;

x~10x+9=0; x=9, x=1;

8) log,(x*~12x+36)=0; OJ[3: x? - 12x+36 > 0; Vx # 6 ; ¥~ 12x+36=1;
#~12x+35=0; x=7, x=5;

r) log,;(**~-8x+16)=0; OI3: x* - 8x +16> 0; Vx # 4 ; x¥*—8x+16=1;
—8x+15=0; x=3, x=5.

44.4 (1552). a) log,(x*~11x+27)=2;

11-243
. x <
OI3: x* - 11x+27> 0, 2 11342779, ¥ 1 1x+18=0; x=9, x=2;
1+23
x>
L ol- J21
2
6) logyy (x*+x-5y=—1; OA3: x> + x=5>0; ; XHx=5=T,
vi -1+ \51_
x> -———2——

Xrx-12=0x=-4,x=3;
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>5
8) loga(*~3x-10)=3; OJI3: x* +3x~1> 0; {" i ¥=3x-108;
X<~

X-3x-18=0; x = 6, x = -3;

< -3-4J13
2
1) logy; (P+3x-1)=2; OJ3: x2 +3x—1>0;.
us S -3 +Jl—5
2

X+3x-1=9; x2+3x~10—0 x=-5, x=2.
44.5 (1553). a) logz(x2+7x~5)—log2(4x—l ),
{4x~ I>0

2 ; ¥+ 3x — 4 = 0; x = —4 He noaxomuT, x = 1
X +7x-5=4x-1

6) logo 3(—x*+5x+7)=logg 3(10x-7);

10x~7>0 x>0,7
; =-7 He NOAXOMAMT, X = 2;

2+ 5x+7=10x-7" |x2+5x-14=0
~x+7>0
B) logo(*+x-1)=loga(~x+7); { , s x=—4, x=2;
x“+2x-8=0

r) logo (= +4x+ S)=logy o(~x-31);
-x-31>0
2 o ; X==4,Xx=9 HH OZIMH HE HOAXOMHT.
x“-5x-36=0
44.6 (1554). a) log% x—4logyx+3=0; OJ13: x > 0; logx=3; x=8; logyx=1; x=2;
6) logf x~loge-2=0; O13: x > 0; logyx=2; x=16; logxx=-1; x= 1/4;
B) logﬁz x+3 logy, x+2=0; OJ3: x> 0; logy; x=-2; x=4; logy, x=-1; x=2;

r log02x+logozx—6—0 Ol3: x> 0; loggx=-3; x=125; logozx—Z x—-il;

44.7 (1555).a) 2 log5 x+5logsx+2=0; OJ3: x > 0; logsx= -—5-‘-‘—1 =2 x= —l-

25°
27 57’
6)3 logg x-Tlogyx+2=0; O13: x> 0; logex= ]—g—?- =% Jx= 3/4— s logyx=2; x_=l6;
B)2 log03x-—7log03x—4—0 On3: x> 0; logy 3x= 14—9=--;- ;x= %)- s
logosx=4; x=0,0081;
2 . -0 O3 ) _o3- e
r) 3logjj; +5logy, x-2=0; O113: x > 0: logy x= p =-2; x=4;

i 1
lo P x:-.-,x=3..-
B2 1= 33577
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44.8 (1556). a) log,x= log,3+ log,S; OI13: x > 0; log,x= log,15; x=15;
6) log,4= logx— log,9; OJ13: x> 0; logx= log;36; x=36;

9 9
B) log,/; 4+logy; x=lo 18; OJ3: x> 0; log/; x=1lo - x=—,
) logy/3 8i/3 g1/3 3 g1/3 Bys >
r) logg 49— loge 4x= logg,43; OI3: x > 0; logg 4x= logy 43; x=3.

44.9 (1557). a) 2logex= logg2,5+ loggl0; OMI3: x > 0; x*=25; x=5; x=—5 He
NOIXOZHUT;

1 1
6) 310g2—2- - logza = log,x; OJ13: x > 0; logox= log,4; x=4;

B) 3 logy/; x=logy; 9+.0gy/7 3; O3: x - v logy/s = loglﬁ 27; x=3;
r) 4logy 1x= log, 12+ logy 1 8; OM13:.x > 0; x*=16; x=2, x=—2 He NOXOMMT.

x>2
44.10 (1558). a) log;(x—2)+ log;(x+2)= log;(2x-1); O13: {x>-2 x>2;
x>1/2
log;(x*~4)= logy(2x—1); x*~2x-3=0; x=3, x=—1 He NOAXOAHUT;
x>-4
6) log (x+4)+ log);(x-7)=log,,(7-x); O/13: {x>7 x € &. Her pewennii;
x<7
B) logo ¢(x+3)+ logy s(x—3)= logy s(2x~1); logy ¢(x*~9)= logg ¢(2x—1); x*~2x-8=0:
x>-3
ON13: 4x>3 x>3; x=4, x=—2 He NOAXOIUT;
x>1/2
r) logo 4(x+2)+ logy 4(x+3)= logg o(1-x);
x>-2 -
Ol13: {x>-3 xe(=2; 1); logys(¥*+5x+6)= logg4(1-x); ¥*+6x+5=0; x=—5 ne
x<1 '

MOAXOOHT, x=~—1

44.11 (1559). a) log,3(2x—1)-logzx=0. O113: x> %; 2x—1=x;x=1;

6) log, s(4x—1)-logy s(7x-3)=1: |

x>3/7 3 1 E
Oon3: x> = 4x—1=— (7x-3); x=—1 — He MOAXOAMUT = HC1 pellicHUS.
x>1:4 7

¥ .5x+8>0 {‘V’X >0

x>0 ) X>0-

B) log; s(x—5x—8 y-logs sx=0: O3 {
V—6x~8=0: x=4, x=2:
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r) logy, (x+9)- logy (8-3x)=2; O13: xe(-9; % ); 4(x+9)=8-3x;

Tx=-28; x=—4.
44.12. a) log (27 +x-2)=3 < log2x™+x-2)=log,x’ &

{2x2+x—2=x3 - {xz(x—2)—(x—2)=0 - {(x—l)(x+l)(x—2) -

x=2,
x>0x#1 x>0x=l1

x>0x=1
fog3(12x - x> -19) _

6) log,.;(12x-x*~19)=3 &
logs(x-1)

e

| 5 2 1210 3 x-1=1

og3(12x— x* ~19) = logz(x~1) 150

x-1%1 3 3 2
2x-x"-19=x"-3x"+3x-1

x#2 x#2
< (x> < <x>1 <> x=3;

X -2x%~9x+18=0 (x=2Xx*-9)=0
1560 (c). a) fix)=log;(5x-2); A3x-1)=logy(15x—7); log;(5x-2)=logs(15x-7);

215
om: ¥ s a 1Skt = Sx =
x>715° 7 15 2

6) fix)=log,(8x—1); ﬂ% + 5)=log,{4x + 39); log(8x — 1)=log,(4x + 39);

x>—(39/4)
1562 (c). a) log (2x*+x-2)=3 & log(2x +x-2)=log,x’ &
{2x2+x—-2=x3 {x’-(x—z)-(x—z)=o {(x—l)(x+l)(x—2)
-~ (=] <X

x>1/8
Oll3:{ ;x> 1/8, 8x-1=4x+139;4x=40; x= 10;

x>0x=1 x>0x=#1 x>0x=1

6) 1031 (3x%+x — 4) = logy,_ |(X*—61x-6) <

i 1
2x-1>0 2x-1%1 x> x#l x> x#1
3x2+x—4>0 o {3x24+x-4>0 3x2+x—4>0
I+ x-4=xt—6x-6 252 +7x+2=0 x=-7:~/3—3

4
-7+
Penicuuii ver, T.x ——\/3——3-<—1—;
4 2
2

B) log, (12x-x"~19)=3 ¢ 1083U2x — ¥ ;5o

loga(x~1)
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x-1=1
x—-1>0 <

—x2-19) = -
{log3(12x x“—19)=logz(x-1)
12x-x%-19=x3 =352 +3x -1

x-1=#1

x#2 xX#2

< 4x>1 o {x>1 &Sx=3;
¥ -2x2-9x+18=0 (x-2)x*-9)=0

r) logey 3(2x*~3x-1) = logy.3(x* + 2x — 5)

r[x:l

22 -3x-1=xt+2x-5  [x®—5x+4=0 x=4
2

{xt+2x-5>0 S {2 +2x-5>0 < {¥ +2x-5>0 o,y

4x-3>04x-3%1 x%x#l x>3

[ x#1

44.13 (1563). a) lgzx—lgx+l=—9——; Om3: x> 0; x :l; 12x-1gx+ 1+ 1g°%-
Ig10x 10

—1gPx+1gx-9=0; Ig’x=8; lgx=2; x=100;

37

log} x +3logyx+9= —"—;
0) logi x +3logwr 9= o)

iogg x+3 log% x+9 logg -3 log§ x-9logyx-27=37,; logg x=64; logsx=4; x=81,

B) lg’x-2 lgx+4=

2 ;O03: x> 0; x = 1/100;
1g100x ‘

2 Ig%x—4 lgx+8+ Ig°x-2 g’ +4 1gx=9; 1g’x=1; lgx=1; x=10;

-218
r) logZ x+Tlogox+49=——=— - OJI3: x> 0; x # 128;
) logyxt Tlogax 9= 28y OF

logg x+7 log% x+491og,x—T7log,x—4910g,x—343=218;
log% x=125; logx=35; x=32.

1
44.14 (1567). a) 1g100x- Igx=—1; OJI3: x > 0; Ig’x+2 lgx+1=0; lgx=—1; x= I

6) Ig’10x+ 1gl0x=6-3 lg-l— s g +2 lget 1+ Igx+1-6-3 1gx=0;
X

1
Ig>x=4; Igx=42; x=100; x=—
gix=4; lgx x =15

44.15 (1568). a) 2 Igx’- 1g%(—x)=4; OJI3: x<0; lg*(-x)—4 lg(-x)+4=0: Igi—x)=2.
=-100;
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6) lg’x*+ Igx*=40; OJ3: x>0; 9 lg?x+2 1gx—40=0; lgx= -1 ;]9 ——%9 ;

! -!-E =2; x=100.

x= 1020/9 ; lgx: 9

44.16 (1564). a) x'°83* =81; OJI3: x > 0; NpoNOrapUPMHUPyeM N0 OCHOBAHUIO 3
log§x=4; logyx=12; x=9; x=1/9;

6) xk)g"-’ *=1/16; OL13: x > 0; npoaorapudMupyeM no ocHoBaHuio 1/2:

loglz/z x=4; log,x =+ 2; x=1/4; x=4,

logax

B) X 16; OA3: x > 0; nponorapudpMupyeM 10 OCHOBaHUIO 2:

log%x=4; logsx =1 2; x=4; x=1/4;

1
r) XoB3* =-81—l ; OJ13: x > 0; nponorapudpMHUpyEM 110 OCHOBAHHIO 3 :

1
log,zﬁ x=4; log;sx =1 2; x=9; x= -9- .

44.17 (1565). 2) x'*1°83% =9, OJI3: x> 0; log? x+logyx~2=0; logyr=-2; x= % ,
logzx=1; x=3;

6) x°805*% =0,125; OJI3: x > 0; log] s ¥2logo sx~3=0; logo sx =3; x=0,125; .
logysx =1; x=2;

B) x HloB2¥ =Tl€ ;003: x> 0; log% x+5logax=—4; logx=-1; x= -%— ;

1
logax=—4; x=—
LT

98354 _37; OM13: x> 0; logs x4 logys x+3=0; logy x=3; x= =

r) x ;O3 x ; logyz x4 logys x ; logyz x=3; x 27
1
lo, =] x==.
ogysx=hx 3

logy(x* +3x~2)—log, y =1

44.18 (1561). a) { y=3x-2; logyx*+3x—

Ix-y=2
2)=log,(6x-4);
2

6x-4>0 x>= '
2 ; 3 cx=2, y=4; x=1.y=1;
1x+3x-2=6x~-4 ¥ —3x42=0
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2x+y=17 y=7-2x )
¥ +4x-3=21-6x

log3(x2 +4x-3)-logzy=1 ’

2 41 4x-3>0 x<=2-7 7
om: {F TN S xe(—w;.—2—~/7)u(—2+\/'7;—}.
T7-2x>0 2
x<7/2

K+10x-24=0; x=—12, y=31; x=2, y=3.

X x<=5

1566 (c). a) log,(x-3)(x+5)+ log, _:; =2, 003:3 x -3 :

X+

(x=-3Nx+5>0
‘ |:.x>3 )

2logy|x—3|=2; x~3|=2; x=1 He moaxOAUT; x=5;

(x+3)}(x+5)>0
+3 x<-5
== )=4; O/13: { x+3 ;

x+5 —>0

x+5

6) logs(x+3){(x+5)+ logs(

x>-3
logae+3[=2; x+3|=9; x=6, x=—12.

1569 (c). a) logs(6-57=1-x; OJI3: 5°6; 6-5"5'*, 5%6.5*"5=0,

575: x=1; 571; x=0;

6) logy(4-3"'-1)=2x-1; OJ13: 3" '>1/4; 4.3* 1-1=3%"};

3%74.3%3=0; 3*"3; x=1; 3*"1; x=0.

1570 (c). a) logg(3* 2x-20)=x—xlogy3; O[3: 3*+2x-20>0;

3% 2x-20=9¥19893 . 3¥° 95 20=0%.3: 2x-20=0; x=10;

Ig2 x-1

—4-2lgx?
2
6) 0, 4]52 x-1 =6,25—2—lg): : Oﬂ3' x>0; (%) _(%) .

Ig2x—1=4+4 1gx; Ig>x-4 lgx-5=0; Igx=5; x=100000; lgx=-1, x=1/10.

1571 (c).

a) 6l°g%x +x1986% =12: OJ13: x > 0; x'086* =¢; loggx=1; x=6; x=-2— ;

6) 10'8* + 95185 =1000; OJ13: x > 0; #9100 Ige=2; lgr=£ 42 ; x= 10572
x+y>0

lo +y)=1 =5-
44,19 (1572). a) | OB+ Om3:dx>0 YT
logg x +logg y =1 y>0 logg(5y—y*) =1

Y=5y+6=0;

X e X<
]
N W W
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x+2y>0

logg 5(x +2y) = logy s(3x + ) om: 3x+y>0
log; (x* — y) = log; x ) Nx%-y>0
) x>0
=2
y x2 : P=3x=0; x=0, y=0 He moaX0mnT; x=3, y=6;
logz(x“ - 2x)=logy x

logg(x-y)=1/2" X2 (e=3+y
44.20 (1572). 2) {log o log64y—l/3’oﬂ3 x>((}) oy (3 + ) = loggy 4y

=3
N +y,y 1; x=4;
3=3y
3x—-y>0
logy3(3x — y) = logy3(x + 4) x>-4 y=2x—4
: O3y , SR I 25
logg(x +x-y)= loggx X“+x-yp>0 ¥ -x+4=x
x=0
x=4,y=4
%93 o 0 4 [x=4-
4421 (1573).0) {2 2 =16 . OJI3: {D ;{“” : M
logzx+logzy=1 y>0 =3 4y-y* =3
ot
x=1
y—4y+3=0;
y=1
{x=3
)y 0 [2x-y=3
6) (3) y 27 : 043: {x>0;{lx ;}—l 0
log22x—log2y—2 r> 087 £x = 1082y
y=2x-3
5 6x=12; x=2, y=1,
log, 2x = log,(8x —12)°
. = 0 =4—'2-x
wnasn).a L V=8 om: {” P ;
logy x+log; y =1 y>0 [4x-2x"+1=0

P2x+1=0; x=1, y=2;
X Y= — = -
6 {(1/2) (V2 =logg3, (). {x>0.{ x+(p12y=-1

logyy—logyx=1 y>0’ |logyy=log,4x’
y=-24+2x .
; x=—1. pewteHnif HeT.
~2+2x=4x
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10820‘-)’)—10823=2“l°82(x+}')‘O 3 {x—y>0

logy(x—y)=-2 ’ x+y>0

1574 (c). a) {

x=4+y )
2-logy3=2-log,(2y+4)’
log,(2y +4)=log,3; y=—(1/2), x=3,5;
logz(x+2y)-2log;4=1-log;(x-2
23(x+2y 23 g3( y);0ﬂ32
logy/4(x-2y)=-1

x=4+y
; logsy(4+4y)=logy12; y=2, x=8.
{log3(4+4y)=l+2|og34—10g34 ogy(4+4y)y=logy12; y=2, x

x+2y>0
x~2y>0

2ogyy+3°+5*5=7 [logzy=2y=9
1575 (c). a) ) : ) .
Jlogyy—3° +¥5 =3 (4437 +5x=5 _q

X+5x-5=1; x*+5x—6=0; x=—6; x=1; (1; 9), (-6; 9);

2legyx+27 4 _g [logyx=3,5=8
6) ) Y 2eava 1 YH+4y-5=0; y=-5; ) =1

Jlogpx+2Y i (2777 =2

§ 45. Jlozapupmuveckue nepasencmea
45.1 (1576). a) log.x24; x216; 6) logx<-3; xs-é- » x>0;
1
B) Iog}x<%; xe(0: ﬁ ); ) log2x>—-5 ;x>—\/2§-
45.2 (1577). a) logysx < 2; x 2 1/9; 0) log,»x2-3; xe(0; 8];
1

B) log, 2x<3; x>é: r) logo_,x>—-2— :xe(0; s/TO_ ).

45.3 (1578). a) logs(3x+1)<2; (3x+1)e(0; 25); xe(—% ; 8);
6) logM%Z—Z; -’3i (0; 4]: xe(0: 12];
x X i 5
B) Iogm—g >1: ; e(0: 71. ), xe(0; Z )
3
r) logﬁ (2x-31<4: (2x-3)&(0: 9): xe(; . 6).
4 4
45.4 (1579). a) logex>logs( 3x—4). Q13- x>§ s 2x<d: v 2, xe 3 2y,
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6) logy 6(2x—1)<logg ¢x; ONN3: x>% ,x>1
9 9
B8) log|/3 (5x-9)2 log,/ 4x; ON3: x>§ . x<9; xe(— .9

r) log;(8—6x)<logy2x; OI3: xe(0; —) 8<8x; x21. xe[1; %

9 9
45.5 (1580). a) log,(5x—9)<log,(3x~1); OA3- x>§ ; 2¢<10; xe(; Sk

i 1
6) log 4(12x+2)2 logg 4(10x+16); 2x<14; O213: x>- —6- . xe(—g; 7.
B) loga(—x)> log,/3 (4-2x); O3: x<0; —x<d-2x: xe(—x; 0):

4
r) log, s(6—x)< log, s(4-3x); OJI3: x<—3— 6—x<4-3x; 2x<-2; x<-1.
45.6 (1581). a) log;(x*+6)< log;5x; OJI3: x>0; x*~5x r6<0; xe(2; 3.

6) logg ¢(6x- x2)> logg ¢(—8-x); 6x—x2<—8—x; OJ13: 6x—x>>0; xe(0; 6);
*¥2—7x-8>0, uer pemenuii;
x> Zﬁ

x<—2-\/—2-

*49x-10<0; xe[~10; -2 ﬁ ); B oTBeTax 3a1auHMKa ofcyaTKa;

r) log ;5 (1002 log f5 (x-14); X*+10x>x-14; OJ13: x>14; x49x - 14>0, x>14
45.7 (1582), a) log »(6-x)2 logyx%; 6-x<x?; OM13: x<6; x*+x-620;

xe(-o; =3]U[2; 6);

0) logm(x2+22)< logy313x; O/13: x>0; x2+22>13x 5°=13x - 22>0;

xe(0; 2)u(11; +);

B) logys(—x—6)< logy4(6-x"); —x-626-x": OJ13: 6 x*>0; xe(-6 . V6 1.

x*-x—12>0, peuiennii Her;
[x> V27

Lx <27 .

B) lg(xz—8)é 1g(2-9x); xz—és2—9x; OL3: x*-8>0;

r) logo s(x*~27)> logy 5(6x); x*~27<6x: OJ13:

X—6x-27<0; xe(+27 ; 9).

45.8 (1583). ) logg(x*=7x)>1; x*~7x>8; x’~Tx -8>0: x&(—00; —1 A 8; +o0);
6) log,(x*+0,5x)<1; x*+(1/2)x2(1/2); 2x*+x-120; xe(~o0; ~1JU[ 1/2. +oo);
B) log,(x*—6x+24)<4; 0<x’-6x+24<16; x"~6x+8<0; xe(2: 4);

10x 10x 1 10
r)lo —+-——>20-'+—<— 0, —)
) logyss(—x 9 ) 5 5 xe( 9)
9x2-10x+120; xe(—0; —]u[l +00). Utoro: xe(0, —]u[l -I—O)
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45.9 (1584). a) 10g) x>4logax-3; OJ13: x>0:
log% x—4log,x+3>0; logaxe(—oc; TIA(3; +o0); xe(0: 20 A(8; +00);
6) log|2/2 x+3 logl/z x<-2; O}B: x>0,
x € (0;4)
log?, x+3logymx+2<0; | ~2;=1); . Hitoro: xe(2; 4);
gisy x+3logipx ogpXxe( ) {xe(2;+oo) Toro: xe(2; 4)
B) log? x+logx<2; OJ13: x>0,

i
logi +logyx-2<0; logyxef-2; 1]; xe[—I-g ; 4]; B orBeTe 3a1a4HKUKA ONICYATKA

r) logg’z xtlogy 2x-620; OJ13: x>0; logg sx e(--e0; =3 2; +w);

x €[125;+00})
. Uroro: xe(0; 0,04]Lf125; +o0).
x & (0;0.04]
logs x < -2
45.12 (1585). a) 2 log? x+Slogsx+220; O/13: x>0; 1
logs x 2 ——
2
I
xe(0; — Jf— +x0).
( 25 | ] 5 )

6)2 log(zu x-Tlogg ;x—4<0, OJ13: x>0; logo,;‘xe[——lz— ;4L

10
x€ (0’\];] : x[0,0081; "? I

x €[0,0081; +o0)
2 . O3 x>0- L eV 16)
8) 3 logy x~Tlogx+2<0; OJ13: x>0; logexe( 3 2), xe(V4; 16);

logy; x <~2

r} 3 logj; x+5 log,/; x-2>0; O113: x>0; 1

logys x> 3 |xe(9;+w0)

1
03—
xe( 3):

xe(0; 3 % WA9; +o0).

45.10 (1587). a) logsx> log;72- log;8; OJ13: x>0; log;x>2; x>9;
6) 3 log,/; x< log,/3 9+ logy; 3: OMI3: x>0; log, /3 x<—1;x>3;

1
B) logsx— logs35< logs ; ; O3: x>0; logsx<1; xe(0; 5%;
r) 4logg 6¥2 logg 8+ loge 62, O3: x>0; x'<16; xe(0; 2].
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45.11 (1588). a) log,ﬁ X+ log,/3 (4—=x)y>~1; OJ13: xe(0; 4);
logy @x—x)> logy; 3; 4x—x*<3; X'~4x+3>0; xe(0; 1)U(3;4);

6) logy(7-x¥+ logax>1+ log,3; OJI3: xe(0; 7); logy(Tx—x2)2 logy6; X*—7x~650;
xe[l; 61;

B) Ig(7—x)+ lgx>1; OJI3: xe(0; 7); lg(Tx—x%)>1; x>~Tx+10<0; xe(2; 5);

r) logy/, x~ logy/, (10-x)2-1+logy/; 4,5; O113: xe(0; 10);

logy/; (10x-x)2 logy, 9; #~10x+920; xe(0; 13[9; 10).
45.13 (1586). a) log% x-1 Slogx—4<0; OJ13: x>0; 4 logax—15 log,x—4<0:
log;xe[—-l—;4];xe[“/§; 16};

0) |0g12/3 x*-7 logv3 x+3<0; O113: x>0;

i
X € (O;W]

3 1 1
4log,2/3 x~T710g,/3 x+3<0; logl/:,, xe[—; 1}; 2 x€[—; —1:
4
* xe %;m) R E
8) log2 F+13logsx+3<0; OZI3: x>0;
2 1 1 1
4logs x*+13logyx+3<0; logsxe(~3; —Z); xe(-2-7 ; E/__?; );
r) logys x*-31logy/s x-8<0; OJI3: x>0;
1
4logs x*~31log,/s x-8<0; lo -—;8);
B1/5 % Z/s * Bys X€( ke
x€(0; 3/3_)
:  xe( L_. 45,
x€(———;+0) 3906257 T
390625
45.14 (1589). a) log;(6x-9)<logy{2x+3); O3: x>3/2;
ogH 6x-9 ¥<0; 6x-9-2x-3 <0; 4x-12 <0:
2x+3 2x+3 2x+3
IR NE R
3 _§\ 1 xe(3/2;3);, x=2:
2 2
2-x
lo 2-x)> | 2x+4); O3: xe(-2; 2); lo >0;
6) logys (2—x)2 logy; ( ), Ol13: xe( ); logys ( 2x+4)
2-x—-2x—-4 <0; -3x-2 <0;
2x+4 2x+4
2 2 " xe[-—;2) x=1;
=T 3
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) lg(8x-16)< lg(3x-+ 1); OJI3: x>2; lg( X =18 3<0, 22717
3+ 1 341

5
f
[
+
W

L N A
3 5

xe(2; % ) x=3;

1) logg 4(7-%)= logg 4(3x+6); O3: xe(-2; 7);
7-x53x+6; 4x>1; x21/4; x=6.

45.15 (1590). a) log,,(x*~x)<1; OJI3: xe(—o0; 0)(1; +oo); x*-x<12; x*—x—12<0;
xe[-3; 4; xe[-3; 0)(1; 4].

OrBeT: 6 peLIcHHIA.

6) logy/, (*~10x+9)20; OJ13: xe(—e0; IWAY; +00); x*~10x+9<1; x*~10x-+8<0;

xe[S-Jﬁ; 5+\ﬁ7 ];xe[S—m ;19 5+Jﬁ];

Orser: 0 penrenuii.

B) logo(x*~8x)<1; OJI3: xe(—<0; 0)(8; +0); x’—8x<9; x*—8x—-9<0;
xe[-1; 9]; xe[-1; 0} (8; 9].

Ortset: 2 petrcnus.

r) loge (- +7x-5)<0; OM3: xe

7-v29  T++29
( ; );
2 2
—X*+7x=5>1; ¥*~Tx+6<0; xe(1; 6).
Ortget: 4 peuicHus.

1 2 1 2 1 2
1591 (c). a) logs,.12<0; OJ13: x> — ; x2—;, l.xe(—; =); 221; xe(—; =),
(c). a) logsy J 3 5 (5 5) (5 5)
2 . 1 2
2. x>-5-; 2<1, pewichuit net. Uroro: xe(—; g).

4 4
6) log;,-40,2>0; O13: x>—3 sx2—1; 1. xe(—; ; —1); 0,2<1 - ToxzaecTBo.
5 4
2. x>~1; 0,2>1 — pewenuii uet. Uroro: xe(—;; -1);
2 | 1 2 "
B) log,.3x5>0; O/13: x< E ;.\#; ; L XG(E ; —3— ); 5<1 — pewmennii keT.
2. x< % ; 5>1 — ToXKnecTBo.

i
Hroro: x<§.

r) logs_,0,3<0; OJ13: x<3; x#4; 1. xe(4; 5); 0,321 — pemennit ver;
2. x<4; 0,3<1 - ToxnecrBo. Uroro: x<4.
1592 (c). a) logy(x*+2x+4)+ logy(x-2)< logy(x*—x*+4x-3),
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logx(x*-8)< logy{x*—x +4x-3); 0<x’-8<x®x*+4x-3; x>2; ¥’ —4x-5<0;
xe(-1; 5); xe(2; 5),

6) lg(*—x"—x+20)2 lg(x+2)+ lg(x’-2x+4); X*-x—x+202x>+8>0;
x>=2; x*x-12<0; xe[-4; 3]; xe(-2; 3].

logy (2x +3) > log,(x—2) .
logs(3x —1) <logg(9x +4)”

log;(6x - 1) <logz;(9x +11)
loge (3 —x) > logg(4x -1)

x>-5

; X>2;
6x>-5

45.16 (1593). a) { O1I3: x>2: {

1 3x2-12
; OM3: xe(—, 3); ;
A XE(4 ) {5x<4

x2 -4 1 4
sxe(—3 =)
x<4/5 4 5

logs ¥* > log; 125 -1 I log, 5 5
45.17 (1504). o) | 0B T 108312570035 (g Jl0B3X>l0gsS Ja>0 e
logy 5(x~1}<0 x—1>1 x>2
) <2
L 2> log;/, 28— logy/, 7 <2 *
ogyy, x° 2 logy; 08y/2 ;0113:x>l;{x : 1;xe(-l—;2].
log;(4x-1)>0 4 |4x-1>1 x>5 2
logg (x> —12) < logy ; (-x
45.18 (1595). a) goa ) <logo (=) :OI13: xe(-12 ; 0);
25178
x2—12>—x x2+x—12>0 -
N , PCUICHHHA HCT.
x-1>-3 x>-2
3554 g X -5x-6<0 [xe(-16)
0) ; OJ13: x>0; ; ;xell; 3]
logys(x* +3) 2 logys 4x x2—4x+3<0 (xelld]

§ 46. ITepexod x nosomy ocnosanuio rozapudpma

46.1 (1596). a) log, -15 +iog,9=—log,3+log,3=0;

1 1
6) I0g53ﬁ+log33=2+ logﬁ ﬁ + log35=2;

B) log,s9-logs3=0;
r) logs4 — log,8 = log,(2/8) = -1.

46.2 (1597). logy3=aq;
1 1 1 1

a) log;2= =—; 6) logy—=———=——;

) logs log,3 a ) g32 log,3  a
1

o logsb=—2— =2 Do le 2 2

logy3 a 4 logy3 a
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46.3 (1598). logs2=b

1
a) log,25= 2 =E_ 6) 10g2__=__2_=_.2_~
l0g5 2 b 25 lOgS 2 b
) loga125- —>— =2 . Mlogrm—— 4 -4
logs2 & 625 logs2 b

46.4 (1599). log,3 -a;
a) log,9=log,3:-a:

6) 10g318=—1—log218 1 (1+2log,3)= —]-(l+2a)= 2a+1 :
3 3 3 3

8) log,81 —log79—2a
Ja+1

r) loggi4= 'glogz 54=— (3log23+l)—

46.5 (1600). a) log,7v log;4; log, 7>

10g2 7 '
1
6) logs9v logy8: -> log,8:
logg 6
B) log;5v logs4; : ! > logs4;

ogs 3

r) log,, 14viog413; l ! ”>log,4l3.

0g14

46.6 (1601). a) log,6vicg,5, logzév—;— log,5; log,6 > log, Jg .

3 1 3
6) lo 3vio —: lo 3<—1lo -
) logyy Biya 5+ 108y 3= logyy -

B) logg6vlog;7. logy J6 < logy7;
r) log,, 4vlogye 7. logy; 4<logyy J7.
T 1
46.7 (1602). a) log,x + logex+ log.x=T7; (—5 +—Z +Dlog,x=7; logxx=4; x=16;

6) logzxt logﬁx +logys x=6: (1+2-1)logsr=6; logw=3; x=27.

1 1
+2;31lo 2 x-5lo -2=0; logax=——; X= 3=,

46.8 (1603). a) 3 logZ x= )
) log,

logzx=2; x=-9;

1
3 +3,2 log% x—3togsyx—-3=0; logax=— E 3 X= -—\{22 ; logax=3; x=%.

5
6) 2 log3 x=~
lo

X
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46.9 (1604). a) 9'°834 « log fz 3 -log;36 = log336=16+4=20,

03\/'

logy8 log327 o 33 5-4.

6) logs8-log,27—- 3108925 =
log,3 log;2

8) 34832 1100, 2 -log425=16+%log254-log425 =16+-;-= 16,5

V2

£y 10%5%816 4 1410g, ¥2 fog81=4+14.1088V2 4logy3=4+14=18
|0g43
log, 64

log,3

1605 (c). a) Slog,9-log;64+3'°8s3 . 2lo8s® =5 . 2108, 3 +6lo8s® =

=5-2-6+8=68;

4
6) 290823 41083 +log,64-og3= o + - + 283 _1i3 g,

2 logs4
B) 16(logsd5-1)log; ,9- log512l=1610g95-log“9-2logsl 1=32;

r) log;s3-logs3 log ;55 (1+logy5)= -2log; 5(1+logy 5) =

log;15 log3

= (I +log; 5)=2.
1+log;5 ( &%)

log;56 log,7

logyg2 logy2

= log% 7+5 log, 7T+6— log% 7-5log,7=6;
log3135 _ log; 5
loggs3  logys3

=(3 + log;5)(log;5 + 2) — logs5(5 + log;5) =6.

46.11 (1607). 1g2=a, |g3=b;

2) log 12=1+ log3=1+ B3 =1+ 2. 6) log,18=1+ log3=82 +1=—0 4

g4 2a g6 a+b
b lg24 _3lig2+1g3 _3a+b

46.10 (1606). a) =(log 7+3)( logy, 7+2)~ log, 7(log, 7+5)=

= 510g35+log§5+6-510g35-log§5 =

1g3
8) log, s3=-log,3= = 1 24=
) logy s3=—log, 02 = r) logy; T i s
3
46.12 (1608). log,5=a, log,3=b;

log)15 _a+b 1 1 2a+b

a) log;15= ; logg75=—log,75=— (2log,5+ log,3)=
) log; og, 3 5 6) logg 5 log. 3( 2.5+ log,3)=
1 a log,12 _ 245
B) log;645=— (log,5+2 log,3)= r) logs12= =
) logue 2 (log; 2,3) ) logs log, 15 a+b
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1609 (c). a) Igl, log,3, log,7; 6) log;0,5, Ig1; logys0,1;
B) log;1; logs4; log;9; r) log;0,6; log,1; log 20,3.

) log, 4
1610 (c). a)1g 0,3 ; log; s 7;log;, 7;2!°82%. 6) log, 1;(3) Jlogg 7,9'°8 1
46.13 (1611). a) logyx+ 1=2log,3; OJ13: {);Z?, log§x+]og}x—2=0; logzx=-2

Nogax=1; x=3;

1
Y= —
9

6) 2log,5-3=—logsx; OM13: {; q>t(1) ; Iogg x-3logsx+2=0; logsx=2; x=25;

logsx=1; x—5:
1
B) logx—1=6log,7; log% x— logzx—6=0; logx=3; x=343; logx=-2; x= E;

x>0

ekl logg x-10 log,x+9=0; log,x=9; x=512;

r) logax~9log,2=10; OJ13: {

logyx=1; x=2.
46.14 (1612). a) log,(x+12)log,2=1; OJI3: x>0, x#1; log,(x+12)=2; x+12=x%,
x2-x-12=0; x=4; x=—3 ~ He NOAXOAUT;
6) 1+logSlogxx=logs35-log,5; O/13: x>0, x#1; 1+log;5=log,35; x=7.
2
1613 (¢). a) log? s 4x+|og2-x§— =8; OJ13: x>0; (logox+2)*+2 logax=11;

1
log% x+6 logax—7=0; log,x=~7; x= m; logox=1; x=2;

49 1 4
6) log% X+ ]ogg.ﬁ log§7 x=—9——; Ol3: x> 0; (l+-;‘- +-91~ ) log§x=-§?-;

I
logg x-4; logyx=+2; x=9; x=5 .

46.15 (1614). a) log 3, 1)(5+8x—4x) + loggs o,y (1+ 4x +4x*) =4

x>-1/2
x<5/2
x#0
x#2

loga,- 1)(5+8x-4x7)+2loges_2(2x + 1)=4; OJ13:

s

log e 1i{(5-2x)+ 12085 0(2x + 1)-4=0;

2logls_g) (21+1)-3logs. 2(2x+ 1)+1=0;

1) loges_a(2x+ 1)=1/2;

2xt 1= /5= 2x ; 4™+ £ 1=5-2x; 4x"+6x3—4=0; 2x*+3x~2=0;

Xx==2 — HC NIOAXOJIUT, X= E ;
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2) log(s_a(2x+ 1)=1; 2x+1=5-2x; 4x=4; x=1;
6) logs,. A9+12x+4x%)=4-log,,. ;(6x7+23x+21);

3x+T=a; 2x+3=b; a>0, a=1, b>0, b=l ; log,b’=4—log,ab; 2 logf, b-3log b+1=0;
log,b=1/2; 4524 12x+9=3x+7; 4x249x+2=0; x=—1/4; x=—2 — He NOAXOANT:
log,5=1; 3x+7=2x+3; x=—4 — ue noaxoaur. Hroro: x=—1/4,

46.16 (1615). a) logex™+ log? (—x)<2; OJI3: x<0; log? (—x)+ogy(—x)-2<0;
logs(-x)e(-2; 1); —xe(1/9; 3); xe(-3; -1/9);

6) logx™+ log% (—x)>6; O13: x<0; log% (—x) tlog,(—x)-6>0;

loga(—x)e(—w;, —3}U(2; +0); xe(—o0; —4)U (—(1/8); 0).

§ 47. Jugpgpepenyuposarnue noxazamensrnoii
u nozapumuvecrkol ynxyuli

47.1, 2) fix)=4—¢", f(x)=—€",  6) fIx)=x’e"; £ (x)=3xe"+x°¢";
L X, — x, _ ex. _I3x2_x3_ x 3 1
B) flxy=8¢’; f(x)=8¢"; 1) flx)= -3 3 (x)=e I3 =l 77|
X X X X

1616 (c). a) fix)=4—¢"; f(x)=—€*; 6) Ax)=13€"; f(x)=13¢",
B) fx)= €*~19; f(x)=¢"; r) flxy=8¢"; f (xy=—8¢".

< (x-1) 1)

i_i)
).‘4 x3

1617 (¢). a) fix)=x’e"; F(x)=3x%e"+x’e"; 6) j(x)~— s f()=e

2 3
B)f)=x'e" f(x)= & 2xtx®);, 1) flx)= /(x)=e —x =e’(
X

47.2 (1618). a) y=¢*"*%; x,=0; y'(x)=¢" Zx,y xo)=1;
6) y=e"(x+1); x=1; y'(x)=e"(x+2); y’(ro)*—'l/e;
B) y=¢"x; xo=1; y'(x)=¢" 1; y'(xp)=e—1

¥ (x0)=0.

X
"))’—Tl ; x0=0; y'(x)=c* Tl

47.3 (1619). a) y=e™ !, xi=1/3; y'(x)=3¢""1; y'(x0)=3;
6) y=3¢"" x=5; y'(x)=3¢""%, y'(x0)=3e;
B) y=e' > x=d/9; y'(x) = -9¢" "y (xg) = -9

r)y=e0,5x—3 4 y(x)_(l/z)eOSxS l(x )_____
Y a1 o= | 3 L PPN SN
474. 2) fix)=x &5 x=1; f(x)=¢ [J§+3%/x—2},f(xo) 1t 376

6) Sy =43 xp=2; £ (x)=4e" f(xo)—ei,
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x, 1 1
e (T"‘/;) -1
B)j(X)=——‘e/5;xo=l;f(x)= 2 = ;f(Xo)=2€ =
e

r) fix)=0, 1"~ 10x; x=0; £ (x)=0, L "~ 10; £ (x,)=—9,9;
1620 (¢). a) flx)=4e"+3; 3g=-2; £ (14" £ (x0)=—
[

L
=

6) )= ¥x ¢ xo=1; f(x)=c" (3/; + ;%/—lx——z—} 3 f (o) =e( l+% )=-‘3l e
«B) f{x)=0,1¢"~10x; xo—()'f(x)=0 1e"—10'f’(x0)=—9,9;

_ul i

2e

47.5 (1621). a) h(z)=(1/e)"; x0=0; B (xy=e™; R (xo)=tgo=1;
6) h(x)=e™"% x0=2; K'(x)=¢

B) h(x):—‘; +x% xg=—1; B (xy—e *+5x"; B (xo)=tga=—e+5:
e

e*( Jx)
mﬂn—i: s xo=l )= —2E _7- (o=

r) h(xy=x+e> 7, x9=3/2; K (x}=1+2¢%; h'(xo)tgo=3.
47.6 (1622). a) h(x)=(1/5)e™"; x=0,2; K'(x)= €*; W(x0)= 1; a=%:

&) o= xom B Wy eV L (g1 u~—4—

B) ACr)=(173) €'~ 1 xg=1/3; b (x)y~ €'~ ; K'(xo)=—1; a:%i :
r) h(x)= RS Lx= 3 0= [31 e s B (xo)= @; a=16r-

47.7 (1623). a) y=€" a=1; ) a)=e; y'=" y'(a)=¢, y=xe+e—e=ex;

6) y=¢" a=2; y(a)=¢; y'=e" y'(a)=¢’; y=e’x—¢*;

B) y=¢" a=0; y(a)=1; y'(a)=1; y=x+1;

r) y=¢" a=-1;, fa)=lle; y'(a)= l/e; y=(x/e)+2(1/e).

47.8 (1624), a) y=¢**"'; a=1/3; )(a)=1; y'(@)=3; y=3x+1-(1/3)-3=3x;
6) y=xe ™', a=0,5; ya)=1/2; y'= ' 1_2x 7"} y(a)=1-1=0; y=1/2:

B)y—i a=0; y(a)=2; y'=-2e™; y(a)=-2; y=—2x+2;

X

e (V=0 1y
Hy=-— 700y,

1625 (c). a) y=3e*x-3e%; y=e*'—¢?; x=1; 3e> 1-3e?=0=¢"1"' &*
Taurenc yria HakioHa npamoii 3¢°, y=3¢"' y(1)=3¢%.

Orser: na;

6) y=x+e; y=xe*; x=0; y(0)=0+e#0-¢°

Ortsert: Her,

74

s a=0; y(a)=l;y'=e" X
(x+



3
l_| =3e—-—
e

1
1626 (c). a) fe*dx=¢*
0

i
=e-1, 6) [3e'dx=3¢*
0 -1

0 1
B) j'IIZe"dx=§ex‘o_1=(l/2—l/2e); r) j(—2e"y1x-+2e’)|‘_2 =-ze+i2
-1 =2 e

4 0551 0,5x-1y |4 2 Vo 1 aif e 1
1627 (¢). a) [ dx=(2e"‘°)|o=2e--;6) [ == |_,=——~——,
0 e -1

2 2 2e
4 a 1 PP
B) | €% dy=g aseet "14 44y 1) | e e e-zwzl(lo £ . ¢
) 05 2 2 2
3
1628 (c). 2) y=0; x=0; x=3; y=¢* §= [ e"dx=¢"|3* =e*-1,
0
4 4 ]
6) y=0; x=0; x=4; y=e™ 5= [ e"dx=—e" [ = — +1;
0 e
. 1
B) y=0; x=—1; x=1; y=¢" §= { e"dx=e‘|l_l =e——l-;
21 e
r) y=0; x=-2; x=0; y=¢ = 5= [ e~dx=-e™|", =1+é%.

~2
1629 (c). a) x=1; y=€" y=¢

1 1
S=f e'dx— [ e *dx=e"
[i] ]

(', —(—e %) |(l, =e—l+1—1=e+1—2;
e e
1 0 0
O x=-Ly=—;y=1,5= | e""dx—l-l={—e””)|_, —l=2+¢;
e -1
x; X 2 x 1 x[2 2
B) y=¢" x=2; x+2y=2 u.rmy=—5 +1; S=Je d.x—-?j 2-l=¢ IO —1=e"-2;
0

2 =2(e”-1).

2 2
F)y=e“ x=2;, x=0; y=—" §=2 [(¢" - e™dx =2 [ &"dx = 2¢*
0 0

479 (1630). a) y=¢*"*; 6)y=e*+1,
Y Y
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47.10 (1638). a) y = In(x - 4);
Y

T

B)y =In(x + 3)

2

74

47.11 (1631). a) y=x"e" y'=e*(x*+2x); Bo3pacTaet: (—o0; —2]U[0; +oo);
y6uisact: [-2; 0]; x=0 - min; x=-2— max;

6) y=e™“x; y'=¢™%(2x+1); Bo3pacTaet: [-1/2; +o0); y6sIBact: (—o0;1/2];
x==1/2 — min;

B) y=x’¢" y'=e* (3x2+x*)=x’c"(3 +x); Bo3pacrTaet: [-3;+w); y6uiBacT: (—o0;-3];
x==3 — min;

X

r)y-= ¢ Jy'=e” 1;2! Bo3pactaert: [1;+o0); youiaet: (—o0;0)(0;1}; x=1 — min.
X X

47.12 (1632). y=x¢", y'="("+2x); ' = 0 mipu x = 0, x= —2; }(0) = 0; (-2) = 4/e”;

a)xel_l; 1],)/(-—1) = l/e,J’(l) =& Ymin = O;ymax =€,

6) xe[-3; 1] 1(=3) = 9/€’; (1) = € Ymin = 0; Vs = €

B) x€[=3; =11 Yimio = 1/€; Vmax = 4/

r)xe[1; 31 303) = 9€%; Yain = € Yuax = 9€°.

47.13. 2) y—x°Inx; y'=2xInx+x; 6) y=3Inx+sin2x; y'=3/x+2cos2x;
X Inx-1 x x 5

B % ; r) y=2cos— -5lnx; y'’=—sin—-—,
) y= Y 7 )= 5 Y > S

1633 (c). a) v=x?Inx; y'=2xlnx+x;
(l)(x +1)—-Inx

Inx 1 Inx
6)y=—y=—* =3 - 5
x+1 (x+1h x“+x (x+1)
5) X _,=lnx~1_
¥ Inx Y n?x

r) y=(x=5) lnx; y'=lnx+1-(5/x).

1634 (c). a) y=€"lnx; y'=e* (Inx+1/x);  6) y=3Inx+sin2x; y'=3/x+2cos2x;
7

51 5
8)y= %" tnx = 4 XX 1 (5/7inx41)

7 7
7 Jc2 * x?

r) y=2cosi ~5inx; y'=—sin x.2 .
2 2 x
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47.14 (1635). a) y=Inx+x; .\'o=% ;y’=l +1; y'(x0)=7+1=8:
x
6) y=)c3 Inx; xp=e; y’=3x21n.x+x2; y’(x0)=3e2+ez=4e2;

1
B) y=x’-Inx; x,=0,5; y'=2x— — : y'(x0)=1-2=1;
X

In x lnx
r)y=7;xo=l;y’— 3 ¥ (xo)=1.
47.15 a)y=ln(2.x+2)'x=-l' -t -1 ()——
5. Y T2 e v
2
6) y=In(5-2x); x=2; y'=— ———; y'(x0)=—2;
5-2x
1 2 _ 1
1636 (c). a) y=In(2x+2); xg=—— ; y'= 3 (o)==

4 2x+2 x+l
2
6) y=In(5-2x); x4=2; y'=————; ¥'(x0)=2;

5-2x
B) y=In(9-5x); xo=2; y'= 5 (o )——i
y 3 O ’y 9 5 :y ]9
3
1) y==3In(-x+4); x=—75; y—;:—,y( Xo)=—

47.16 (1637). a) fixy=x"~Inx; a=1; fa)=1; £ (x)=5x*~ 1 : f(@)=4; y=dx+1-4=4x-3,
X

Inx x=2xlnx

G)KX)——,a 1 Aa)=0; f(X)———;——— sf@=ly=x-1,

B) f(x)——-2xlnx, a=e; fla)=—2e; f(x)=2Inx-2; f(a)=4; y=—4x-2e+4e=—Ax~2e,
2 2

D= Yx Inx a=1; fa)=0; F(x)=x 3 +(13)x 3 Inx; f(a)=1; y=x—1
47.17 (1648). a) y=xe2’“'; a= % ;y(a)=—é— ;y'=e7"'l(2x+ 1); y(a)=2;
11 1.

Yt — —— D=2
TR TR Y
2 2
x =1 2x+x
6)y— ;a=2; y(8)~—= = —3— (a)~—
e
7 3 1
y==x ——-'i—-(? 11y,
e e e

B) y=x’Inx; a=e; y(a)=e’; y'=3x"Inx+x% y(a)=4¢?; y=4e’x+e’~4e’=4e’x-3¢°,
) y=(2x+1)e' * a=—

3

Wa)=2; y'=2¢' > - 2e""*(2x + 1) = dxe' ™, y(a)=2; y=—2x+2+1=—2x+3
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47.18 (1639). ) y—ani-ons x>0; y’—l——l—--—lz— -1,
1/x x x
y6sisaet: xe(0; 1]; Bospacraer xe[l; +o0); x=1 — min:
4 4x —4
x

6) y=x"—4Inx; OJI3: x>0; y'=4x*-

Bo3pactaet; xe{l; +oo); ybbisaet: x€(0; 1]; x=1 — min;

47.19 (1652). a) y=e* 3" x+4; y' =26 3" 1>0; e*e(—0; 1/2)(1: +oo);
Bo3pactacT: x €(—0; In(1/2)}U[0; +oo); yGeiBaer: xe[ln(1/2); 0],
x=In(1/2) — max; x=0 — min;

6) y=1-3x+5¢"¢* y'=—3+5¢" 2>0; 2-¢>5-¢*"3<0; ' e(1; 3/2);
sospactaet: x€{0; In(3/2)]; y6siBaer: x € (—o0; 0 [In(3/2); +w),

x=0 — min; x= In(3/2) — max.

2 2
47.20 (1653). 2) y=2Inxr'~5x+ ? : O/13: x>0; y—-§-—5+x>0 S22+ Lo
X

X-5x+6>0; Bo3pacraet: x€(0; 2][3; +ow); yobiBaeT: x€[2; 3];
x =2 - max; x=3 - min;

1 3
6) y=In— +x’+x+3; O[13: x>0; y' = — = +2x+1>0; 2*+x-3>0;
x x
Bo3pactacT: X[ 1;+00); yoniBact: xe(0; 1]; x=1 — min.

1
47.21 (1640). y = x-Inx; y*=1 — — ;y'=0 mpux=1,{1)=1,

a)xe[ seliy(Mey=(l/e)+ s Me)=e— 1 Ymin = |; Yuax = €15

6) xe[e, €] (€)= €* — 2; Yoin = =1} Youax = 2.

47.22 (1654). a) y=x+In(-x); xe[-4; -0,5]; y'=1+l y'=0nmpux=-1: "
x

Y1) == y(—4) = 4 + In 4; A-0,5)=~(1/2) — In2; ypin = —4+Ind; yoa = ~1;
6) y=x+e¢ ™ xe[-In4; In2]; y=1-e™ y'=0 npu x=0; Y(0) = 1;
Y-1nd) = 4 —In4; 3(In2) = (1/2) + In2; Ypin = 15 Yinax = 414

4723 (1641). ) fix)=e™; y=2ex—5; £ (x}=2¢>; y=2xe ™0 +¢** — 2x)e?* - obmee
1
ypaBHCHUE kacaTensHoil k rpaduky y = f(x); xo= -5 ; y=2exte—e=2ex;

6) AxY=1n(3x+2); y=x+T; f(x)= e —3E Hn(xg + 2y,
3x+2 3xp+2 Ixg+2

1 1
xo=-5- ; y=x+ln3—; .

78



2 2
1642 (c). a) j-di=lmc|,2 =In2; 6) j(ex-lr-l- Ydx =(e Inx) |7 =cP+lnd—e;
X 1 X

8) j——dx—O lln(x+])| -0,11n2;

Ix 4 2
r) ;(e2" 2y =4 +21nx)|,2 =2 4am2-L-
1 X 2 2 2

6 gx 1 6 1 i T 1t
1643 (¢). a) [——=— In(2x-1 =—Intl-—InS=—In—;
© )£2x—l ¢ )|3 2 2 25

2
0 a1 o 1 1 Rl
6 e~ In(6=5:)|%, = = In6+ ~ Inli= In—;
) e | 5005 s
1/2 8
]—————aﬁx—ll aren|f? - i3 1) (2 = in(@-)|3 = Ind.
3 4 19«

e
1644 (9. 2) y=0; 513 xmes y= = 5 5= [ et =1,
X 1 X
6)y=0; x=3; x=—1; y= ——; 5 f e _1
YT k3 L xes 2

1
nn(wa)lil = Ing=in3:

2
¢ =4-2=2;

2

L4
B) y=0; x=¢; x=€% y= 2 ;8= 2 d=2Inx
x e X e

5
1 . S=] dx
Ix-5 23x—

1 s 1
~0; x=2; x=5; y= =—ln3—5| == Inl0.
r) y=0;x=2; x=5; y 53(16)23
R
1645 (¢). a) y=¢* y=—~ ; x=2; x=3;
X
3 2
S=[(e* ~1/x ) dr=(e" Inx) |} =¢*-In3-€*+In2=¢>¢"+In 5
2

1 5
6)y=— y=1; x=5, 5%4-1-]l dr=4—1nx|§ =4-In5;
X 1 X

3
4 2 3 16 2 14
B)y=x ;y=}- ;x=4; S=f(\/;—l) (= x2 —lmc)l? =— - Ind4—- —=— —Int.
X 1 X 3 3 3 3
i el
Ny=-—;y=—1; x=¢; S=1-(e-1) [— dx=(e- =e-2.
X 1 X
x+4 3 x+4, 3 x+d__ -]
47.74 (1646). a) f(x)=3¢""; a=— ;j’(x)=3e =-e- ;€ =e =5,
13

6) f(x)—2+~e"6""3 a=-2; f(x)=—2e 5 B=2; e V=}; 6x+13=0; s

9



8) n)=2e %, a=-14; f(x)=—14 ¢ "*=—14; ~7x+9=0, x=—’;— ;
0) fx)=42 — e a=0,1; £ (x)=0,1 &> *=0,1: &®**=1 — pewecumii ner

1 1
47.25 (1647). a) g(x)=6— 3 e a=— g ()= el*"<—13- . x — moGoe 1uc:
e e

3
8) gx)=xr+e™ 3, a=5; g (x)=1+4e"<5; ™ 3<1; x<z :
Y 1 3r+5 1 ' 3xtS 1
B gX)=—e ia=—; g'(x)me” "<—; 3x+5<-1; x<-2;
‘ 3 e €
. . 7
r) g(x)y=e™ ' —x; a=8; g'(x)=9¢™ *'-1<8; 9x+21<9, x<—?

1649 (c). a) y=2"logs(x—1): 3"=2"In2— ————;
{c).a)y 3{x=1): G-D)in3

2
6)y =37+ 2logy, x; y=—3"In3+ ——~;
& B2y xIn(1/2)

B) y=5"Tlogys (x+1); y'=5%In5+ o
)y gys 1)y (FTDms

1. L
oy-(z ) logs(x+ My=(3) 1"74'-(—::71—)7;1?

2.7*
2x+ :
logs(3x+2) 3x 5xtlogs(Bx+2)
) X o (Gx+ 2)xw In5 _W %10 -
3 _ Slogs(3x+2)

(3x+2)x°In5 x°

1650 (¢). a) y=7"1in(2x+3), )" =T In7ln(2x+3 )+

5

6}y

3x?

v X lo Ix-1) y=2xlegy s Bx- 1) ———;
B) ¥ g2 Bx-1)y g2 3x-1) Gr-Din2

2.3%
_In(2x-1) .yrzix—l _ 2 _In3in(2x-1)
3 32 (2x-1)3* 3*

-3 In3In(2x-1)

ny

1651 (¢). a) y=log,(x+ 1) = In(x+1).
Inx
Inx In(x+1)
oxtl  x i In(x+1)
y - 2 = - p) s
In®x (x+Dnx  xIn“x
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2Inx Y= 2 In x
mx-1)" 7 xlx-1) (x—Dln’Gx-1)

1655 (¢). a) y=4-2727-2%3.2°3; xe[-2; 0]; y=12-2*In2-54-2%In2+3-2" *In2=
=6In2(2-2% — 9-2%"4.2%)=6In2-2*(2-2% 9-2* 4)=6In2-2"(2-2"-1)(2"4), y'=0 npmu

6) y=log,.x*=

3
12, Yin = 15 Vax = 5 Z ; (MuHuMyM focTuraercs npu x=0, MakCUMyM —

=1);

6) y=3"2.3%79.3"2, xe[-1; 1]; y'=In3(3-3%4.3% 3%)=3* In3(3-3% 4.3 1)
Yy =0mpux=0,x=-1;p(0)=0; y(-1)=4/27; y(1) = 12;

Ymin = 0; Ymax = 12.

x X Xo X
46.26 (1656). a) y=e? ;y’=—2- el; y=e?2 +Ee 2 (x - xy) — KacaTe/bHas;
0y, 2 e e
2oy 2
e2 —— ¢? =0, x=2; y=— xte—e=—1x;
Xo=& Y ) 5
1 x X x
6) y=Inx; y'=—; y=— +lnxo——0 — xacarenbHas; tnxg—1=0; xo=e; y=—,
X Xg X0 e
i}
L L WV T )
B)y=e3,y—§ el y= 3 +e3—-3—oe3 — KacaTenbHas,;

Xg
-2 = 0;x=3; ——x
3 oTHYTY
3 .3 3
r) y=Inx'=3Inx; y'=— ; y=— x+3lnx, — 3 — KacarenpHas;
X XO

3
3Inx,~3=0; xo=e;y=—x .
e

46.27 (1657). a) y=3x-4 +a; y=In(3x-4); y—-3—

3x—-4
3= 3x +n(3xy~4)— 3% -— gacarensuad ¥ rpaduxy y = In3x — 4) B
Xo - 4 XO bl
5 5
TOYKE Xo, =3; xo==; y=3x——=3x-5; a=-1;
3xp—4 3 i

6) y=2x +3+a; y=In(2x+3), y*= —-———2 ;
2x+3

y= 2x +In(2xy+3)- 2 KacareJpHas k rpabuky y = In(2x + 3) B
2.Xo +3 Xg + 3

TOYKE X, = 2’ xo—_]’y=2x+2’ a=-1.

2X0+3
J



46.28 (1658). y=x’e™ y'=e(~x*+6x") = x*¢ (6 — x); y'> 0 npu x&(0:6);

»'<0 npu xe(—0;0) U (6; +oo)y’ =0 npu x =0, x = 6; xe(a; a+7);
a+7>0 {a20 a+7>6

a)sa+7<56;¢a<6 ;ae(-7,-1]U[0; 6);, 6) 0 ;ae(-1;0);
a<0 a+7>6 a<

a>6 a>0
B) ; ae(—oo; =7} [6; +0); T) — HET TaKuX a.
a+7<0 a+7<6

2 1 2 4* 4-1 3
1659 (c). a x)dx = [#F dx+ [dx0dc =— |} +x*|? = 2 +16-1=—2- +15;
@) [f0 =4t 4= o i = Sneim

fo(x)dx I\/_d’ﬁ“l dx—3 3/2[ +mx| ——+ln2

1
1660 (c). a) y=2" y=3-x; y=0; x=0; S“j2xdx+22 5=2+%
n

6) y=3° y=5-2x; y=0; x=0; s—j3’¢x+ ; (5 - 2x)dx = —‘ +(5x—x%) |5/2

= +1+
2 4 n3 4 ln3

T 2 1Y, (2 N
1661 (¢). 8) y=— 3 y=2 1;x=2; 5= | 2 1~ |dx = | S— =542 l, =
X 1 X In2 x

| PRI/ SRR | (2! Gl =
O y=7=iy=2 s 5= | 277 - o= ~x || =
=i_4_L =L_2'

In2 In2 In2
1662 (). a) y=¢* y= = ; x=¢; x=0; y=0;
X

1
S=[e*dxe { me-l+e=2e-1;
0

6)y = IV peits; =2~S=? 2L a =
y=i3] Jx=2; x v

0

3 9In3 In3 3 9In3 3
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I'nasa 8. IlepBooGpa3snas n uaTerpan
§ 48. Ilepsoobpasnan

48.1 (985). a) F(x)=x" +x; Fi(x)=2x+3x%;
6) Fx)=x*~x""; F'(x)=4x" -11x"
B)F(x)=x4+x”; F'(Jc)=4x3 +119;

N F(x)=x"-x"; F'(x)=13x"? - 19x"
48.2 (986). a) F(x)=3sinx ; F'(x)=3cosx;

6) F(x)=-4cosx ; F'(x)=4sinx;
B) F(x)=-9sinx; F'(x)=-9cosx;
r) F(x)=5cosx ; F'(x)=-5sinx;

483 (987).9) f(x)=-—: F(x)= LI
X X

6 f(x)— F(x)-—%+c
48.4 (988). a) f(x)= J‘ s F(x)=Jx+C;

6) f(x)=-J—;; Fx)=12Jx+C:

3 xl?
485.a) f(x)=x>+x1%; F(x)-—+F+C
P
0) f(x)=5\7—;—';2-; F(X)=J;+;+C;
14 19
_ 3 18 , _x_ L
B) f('x)_x +x () ]4+l9 +C
r) f(X)=_—!f+l; F(x)=\,/;+x+C;

989.a) f(x)=4x"7; F(x)— x '+C;6) f(x)=-3x5; F(x):—-37-x7+c;

B) f(x)=5x ;F(x)=§x +C:r) f(x)=—9x'9; F(x)=-210x20+C.

48.6.2) f(x)=4x"-6x°; Fxy=x*-2x*+C;

6) f(x)=-3sinx+2cosx, F(x)=3cosx+2sinx+C;
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B) f(x)=5x*-3x°;

r) f(x)=-13sinx+

5
2
48.7.
a) F(x)=e" +In|x]
32 32
B) F(X)=gx3 —E.X:;
990 (¢). ) f(x)=x%+x'6;
6) f()=x +x¥
B) f(x)=x'3+xl8;
r) f(x)=x+xM
991 (c). a) f(x)=-l2+x;
X
1 1
6) f(x)-ar/—;—;i-,
B S =t
X

D f()= 5+

992 (c). a) f(x)=4x"—6x°;

6) f(x)=13x5+9x%;
B) f(x)=5x"-3%;

0 f(x)=12x"2+3x";

993 (c).a) f(x)=-3sinx+2cosx;

6) J(x) =g -~

- >
sin“x cos"x

84

COs™ x

6
F(x)=x5—x7+C:

F(x)=13cosx+5igx+C .

6) F(x)=3lnx—i+5ctgx
x

6
r) F(x)=—2—x5 -2¢*
2 7
F(x)-—+—+C
3 17
L0 34
F =—+—- +C,;
) 34
RE——
F(x)-—+ +C;
14 19
PR
F(x)=—+———+C
15

2
Foy=L14X s,
x 2
F(x)=J;+—1—+C;

X

4
Fxy=t+Xic;

x 4
Fx)=Vx+x+C;

Fxy=x*-253+C;
7 5
F)=132+92 4 C;
775

6
F(x)=x —"7+C

12x'! 3x
11 8
F(x)=3cosx+2sinx+C;

F(x) = +C;

F(x)=~4ctgx-9tgx+C;



B) f(x)=-4cosx+ '22 ; F(x)=—-4sinx-2ctgx+C;

sSin” x
r) f(x)=-13sinx+ 52 ; F(x)=13cosx+5tgx+C .
COoS x
1
995 (c). =- : F(x)= ——
(©-8) [0 === =5 C
1
6 = F(x)=~
) S(x) B3y (x) 8(8x—3)+c
1
= M F == c
A (7x-3) « Tx-3) "
1 1
—— F(x)=———+C
)= ey AT T
996 (c). a) f(x)= \[73:—__9; F(x)=:21-\/7x-9 +C;
1 2
6 = —; F(x)=-=J42— )
) f(x) T (%) 3 3x+C
997 (c). a) j4sinxdx=-4cosx+c; 6) j— 92 de=-9gx+C
COS X
B) I6cosxdx=6sinx+C; r {- 6 dx =t6ctgx + C ;
Slﬂ X
3dx 15 15
998 (c). a) J'm-=3\/§+c. 6) J'—;Z—dx=?+C.
5dx 20 20
B) j2—;=5\/§+c. r) j;—z—dx=——x-—+C.
4 xlO
999 (c). a) I(x +smx)dx———cosx+C 6) J( )dx=——-+tgx+C
4 cos® x 10

I 7
B) I(x +cosx)dx———+smx+C r) j'(x + de=§——ctgx+c
. sin? x 7

LIS PR 1 G2
1000 (c). a) -'(2\/§+x ]dx—\/;+ 3 +C.6) j(z\/;+x]dx—\/;+ 5 +C.

4 6
1001 (c). a) ](—'5+x3)dx=—l+"—+c. 6) J(——%+x5)dx=l+i‘—+c
x x 4 x x 6
2-9 7+5x)"*
1002 (¢). ) [(2-9x)°dx= (—’i)—+c 6) f(7+5x)° =(—+7—Of)——+c
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1006 (c). a) y'=x4—3x2; y=%——x3+C. 6) y'=x'2—8x7;y=x—-x8+C.

1007 (c). a) y'=sinx+1; y=—cosx+x+C. 6) y'=cosx—9; y=sinx—9x+C.

13

1008 (c). a) y'=-—2-+x; y=——+—+C. 6) y'=~12—4x; y=—4-—2.x)+C.
x x 2 x x

13
13

1009 (¢). a) ' =:—9—+sinx; y=2—oosx+C.
X

2

6) y'=——55—oosx; y=2—sinx+C.
X X

48.8 (1012), 2) f(x)=sin’x+cos’x=1; F(x)=x.

6) f(x)=25in%cos§=sinx; F(x)=-cosx.

N f(x)=l+ctg’x=

48.9 (994)- a) f(.x) = sin (3x + 165)’

6) f(x)= cosG - Zx) .

B) f(x)=cos(4x-3);

. X i
r) f(x)=sm(2—zj,

48.10. 2) f(x)=——

6) f(x)=ﬁ;

l .
D W=
1

6) f(x)=*z‘2J—_-——h;

48.11.

B) f(x)=l+tg2x= 12 ; F(x)=1tgx.
cos” x

sin? x

(6x+1)?’

; F(x)=-ctgx.

F(x)= —lcos(3x + l‘-) +C;
3 6

F(x)= —lsin(~7£ - Zx) +C;
2 4

F(x) =%sin(4x ~3)+C:

F(x)= 2cos(2—§)+€ .

F(x)=;+C;
6(6x+1)

F(x)=%\/7x—9+C;

F(x)=- +C

s

1
U7x-3)

F(x) =-§J42 3x+C.

a) f(x)=sin2x = F(x) =%-(—c052x) = —%cost
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6) f(x)=¢"" —cos3x = F(,\)—; 2x-5 ;sin3x

B) f(x)=

1 X X
= Fx)=tg—-2=21g—
o (x) &5 tg2

c0s” —
2

r f(x)=J33x-|+2 IR
—IX

4 4
F(x) =%(3x -3 --;-+ In(2—7x)-(-—;-J = %(3): -13 —%ln|2 ~ 74

48.12 (1083). a) y = sin x, MLE 1)

Y=-cosx+C; l= ——l-+C; C=—1—;Y=-cosx+ —3-
4 2 4 4

6) y-—l— M(E;—]); Y=tgx+C; -1=1+C;C=-2;Y=tgx-2
cos’x 4

B) ¥y =(€OS X, M(%;l); Y=sinx+C; I=%+C; C=—I—; Y= —l—+smx

™~
o

=-Tl—, M(EE;O); Y=—3ctgi+C: 0=-3+C,; C=3;
sin“(x/3) 4 3

X
Y ==-3ctg—+3.
cg3
48.13 (1004), v=1+2; s(t)=t+1>+C; 5=2+4+C; C=-1;

s(ty=1> +1-1.
. 4 4 2
48.14 (1005). v=-4sin3¢; s(t)=-3—oos3t+C; 2=§+C; C=—3—;

4 2
)y=— I+=.
S() 3COS 3

6
48.15 (1010). v= ; () =62U+1+C; s(0)=6+C=3; C=-3;
(1010). v=—ss; () =6 ©
(H=63A+1-3.

48.16 (1011). a(r)=2(f+1)?; u(r)=—§'—(t+l)3+C; u(0)=§+c,=1; C = %
2 5 01 1 4 1 1 5
N=—0+1) +—: D=—(+1)" +=t+C5: 0O)=—+Cr=1; Cy=—
0()3()35()6()3 23()62 27>
1 4 1 5
O=—@+1)" +=t+—.
s(f) 6( ) 3%
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48.17 (1013). a) g(x) = 85in32[-cos~)2£ =4sinx; M(-E;3);
G(x)=-4cosx+C; C=3; G(x)=-4cosx+3.

6) g(x)=2c052§—1=cosx, M(g;m);
G(x)=sinx+C; 16=1+C; C=15; G(x)=sinx+15.
B) g(x)=c052§—sin2§=cosx, M(0;7);
G(x)=sinx+C; 7=0+C; G(x)=sinx+7.

2
G(x)=sinx+C; 15=1+C; C=14; G(x)=sinx+14,

r) g(x)=l—25in2%=cosx, M(E;IS);

1014 (c). a) j(tg2x+1)dx= I 12 dx=tgx+C.
cos® x

6) I(cosz x—sin? x)dx = Icost =%sin 2x+C.

B) j(ctgz x +1)dx = '[sinlz xdx ==ctgx+C.

r) Isin xcosxdx = I—;-sin 2xdx = —i—cost +C.

1015 (c). a) Isin 2xsin 6xdx = Il(cos 4x - cos8x)dx =lsin 4x ——l-sin 8x+C
2 8 16
6) Isin 4xcos3xdx = .fl(sin Tx +sinx)dx = —lcosx - lcos7x +C.
2 2 14

B) IcosBxcosSxdx= I%(cos&# cos 2x)dx= sin2x+Tlgsin 8x+C.

1
4
r) J'sin2xc058xdx=%j(sin10x—-sin6x)d.x=-516-00310x+%c056x+C
. 2 11 1 1.
1016 (c). a) jsm xdx = || ———c0s2x jdx =—x——sin2x+C.
2 2 2 4
2
6) j‘sin4 xdx= J(l Lo 2x) dx= I(l - lcos 2x+—l—cos2 2x)dx =
2 2 4 2 4
= l—lcos2x+l+ircostt)c)dx=£x—lsin2x+lx+—l-—sin4x+C=
4 2 8 8 4 4 8§ 32
3x 1, 1,
=" ——sin2x+-——sindx+C .
8 4 32
) i1 1 1,
B) jcos xdx = || —+—cos2x |dx =—x+—sin2x+C .
2 2 2 4
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r) _[cos xdx = j( +—C082x+— +1cos4x}k=§i+lsin2x+Lsin4x+C. :
8 8 4 32

-+
1017 (0). 8) [—5 oy = [ 2" cos’ S dx = j( > )dx—
sin“ xcos” x sin XCOS X COS X sin“ x

tgx-ctgx+C = 2ctg2x+C.

2

6) r <os2xdx ‘-cos x—sin?x b= 1 dx =ctg x— g x+C =

Joi2 =1l 2

sin” xcos® x sin? xcos® x sin®x  cos®x

= —— 2 +C.

sin2x
48.48 (1018). 2) f(x)=2x+3; F(x)=x2+3x+C;
fix)=0=x=-3/2; F(-312)=9/4-9.2+C=0;

C=9/4; F(x)=x*+3x+9/4.

6) f()=12(3x-1); Fx=03x-1)"+C\;
fx) = 0 ¢ x = 1/3; F(13)= C=0; F(x)=(3x-1)".
1019 (¢). a) f(x)=2x, y=x+2,

F(x)=x*+C; y=x§+C+2x0(x—x0)=2xx0-xg+c;

@

209 =1; x5 =1/2; y=x-i—+C=x+2; —% F(x)=x +%

6) f(x)=3x>, y=3x+2; F(x)=3/4x*+C;
y=3/4x3 +C+3x03(x—x0)=3x03x—2:1‘-x3+C;

17

35 =3; xg=1; y=3x—(9/4)+C=3x+2; C=— F()--—“ T

48.19 (1020). y =3cos3x+6sinbx; ¥ =sin3x-cosbx+C;
6=sin-32£—cos37c+C; 6=-1+1+C; C=6,;

Y =sin3x—cos6x+6;

I3x —4x° —;7x +3x2 by “»( 2y 7+_37de=;

) X X
48.20.
a) f(x)=2x, y=x+2, F(x)=x*>+C;
y=xg+C+2xg(x—x0)= 2xxg —xa +C;  2xp=1; xg=1/2;

1 9 5 9

=x-—+C=x+2; == F(x)=x"+=.
y=x 7 X 2 (x)=x I
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6) f(x)=3x3,y=3x+4,75 : F(x)=%x4+c

y=%xg +c+3x3(x—x0)=3xgx-—2i-xg +c 3x3 =3=>x =1,

y=3x-225+c=3x+4,75=>c="1 F(x):—i—x4+7
48.21.
2
x“-5x+6
a) f(x)=——=—— = F(x), F'(x) = 0= x — TOUKa KCTpeMyMa
) f(x) \/): Yy ( CTpEMY!

x-2(-3 _,_*x=2

Fi(x)=0< f(x)=0& 0>

x-1 =3
+ - +
+ + >
2 3 F'ix) = fx)
= x=2—max, x=3—min
6) f(x)=(25x—x3)lnx y=F(x)
F(x)=06 f(x)=0 x25-x))inx=0=>
=>x=lux=5,1x x>0.
- + -
¢ >
1 s F@=Ax
= x=1—min, x=5 — max
3x-6
= =F(x
8) f(x) Tred y=F(x)
3(x-2)
Fi(x)=0& =0 ——====0=x=2
(x) f(x) m X
+ - +
2 2 Fi(x) = fix)
= x=2—min
3
x” -9x
r) f(x)=7ﬁ y=F(x)
2 =0
F'(X)=0©f(x)=0©%?l=0::=_3.rk.x<2
— + -
3 0 F'(x) = fix)

= x=-3—min, x=0 —max .

90



48.22.
a) f(x)=(2x-10Wx-3;a=33;b=4,1;
y=F()

Fix) =0 f(x)=0<> 2x-100Wx-3=0=>"
X

+ — +
35 FE=fv
= F(x)— yonBaet Ha (3; 51> F(3,3) > F(4,1)

6) f(x)=Cx+60R2x-4;a=15b=17

y=F(x)
Fi(x)=0 & f(x) =0 3x+10)32(x-2) =0:>xx:j0
+ - +
Tt ? PO = /)

= F(x)— Bo3pacraer Ha [2; +w) = F(17)> F(15)

§ 49. Onpedenennsiii unmezpan

1

! 4

49.1(1021). 2) [Pde=2 L1 16 1 4_65
) 4] 2 4 814 4 81 324

3

T
n 4 2
49.2 (1022). ) [sinxdx = —cosfl, =1. 6) | =tgx|t_ =1+1=2
Ld 2 =
2 4
T
cx)sxdx=sinx|2“=]+l=2.

2

A

B)

N[ A —

3
1 2 ,——13 10 4 6
r)S(3)=I—5;—;—4—dt=7 7[+40=“7——7=";..

0

9t



49.3.

: 1
: : 1
a) Jexdx=e" =eg~1 6) I3exdx=3e" =3(e—lJ
0 0 A -1 e
0 0 : 1
1
B | LIEFWLY; 1(1 -l) i [2ed=-2 = —2(e --1—)
_12 2 _l 2 e _2 _2 e2
494.
T 0sxmt 0,5x-1|* 1
a) Ie'x"dx=2e’x' =2(e——)
0 0 €
1 1
6) J‘82x+ldx =le2x+1 =l(e3 _l)
A 2 —1 2 e
4 4
5) Ieo,zsxndx = 4p025x+1 =4(ez _,)
M -4
0
¢ 1 1
r) J’ o220 __e—2x+2 - ___(eZ _ 23)
95 2 2
\ -0,5
49.5.
0 TR
a) [¥1-2xdx =——[yldy==y3| =133 -1
\ 2 8 8
- y=1-2x 3 1

ol Lo [ 3
6 | dx = ——(——1)=§

13 2x-37|, 2\4
1 632
B) ljl’5x5/3x—ldx =§3fy3dx=£yg B 06 1)=87,5
; 3 18 18
3 y=3x-1
3 2 s 2 1
0 f5x-7) 3dx =—;— y 3dy=2y3| =2(2-13)
2 y=5x-1 3 3

49.6.

2
a) I£= lnxll2 =In2
x
1

2 2
6) J(ex+l)dx=(ex+lnx)l =e? —e+In2
X
1
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)j(”dx 0,HinCx + 1]y = 2

r)J(“ ) ( x+21nx)

49.7.

2
=l et —e?)+2In2
2 -¢)

6

6
a) I——f‘lx—=-]—ln(2x—l) It
221 2 , 205

1. 11
=—In—
5 6

0 1
I = —L=lln(5y+6)

~5x+6 S5y+6 5 o
iy U

1

1

- 1
B) jl=lln(4x+l)2=—l—ln3

ax+1 4 , 4

4
I‘) I dx - Q:lny|4=
1
9-x y
5 y=9-x !

z
1

2 z
1023 (c). a) [ cos2xdx = %sin 242, =
L a

4
T
- ]
3

6) I————S——n—dx - -5ctg(x + ;) ’
0 sin® (x + —3—) 0

2n

S v
o~~~
=
w
Nt
[

0

T
=-Sctg— + Sctg—=
R

1043
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i
202x+ D,

113

1
1025 (c). ) | f——
Jax+h)

:-.!.4.-—1-:—1-. J(4x3—3xZLX—LJ4X=
6 2 3 x?

2 Y 1 1
=t e~ =16-8+24——1+1-==1=9
2 x) 2 2

1.7 6 -1 -1

6) jwzﬁ:j(sf‘wf+iz)dx=(x5—x“-3)‘ =
X X

-2 -2 -

==1-142+32+16-1=47

3 ' 3
8 | l'6x —4x2+7x _ldx=j(6x"'—4x+7—%)dx=(2x3—2xz+7X+-l-H =
x X X 2

=54—18+21+l-16+8-14—l=34§.
3 2 6

1, 6_45_.4.22 -l
0 j3x 4x" = Tx" +3x dx=I(3X2"4x‘7+%Jd"=
-2

4
) x X

-1
=(x3—-2x2—7x—2){ =—l—2+7+3+8+8—-l4—i=7,5.
x|, 2

3 3
49.8 (1026). 2) v(1)=31> - 41 +1; §3)= j(srz —4 +1)d:= £-22 +/{0 =
0

=27-18+3=12.
3 .
1 1
Wf)=—=; S(3)= dt——JSt ——————
6 i) NOES! @ JJS: I 5

3
3
B) v() =4 ~62; S(3) = j(4z3 —612)a't =* - 2t3|o =81-54=27

r)o(;‘)=——7‘/:—+-—4; 3)= [J__dx_

7 7 71
6 S 2 [
49.9 (1027). a) p(x)=x*> —x+1, I =6; j(xz-x+1)dx =2 T4y =
0 ’ 2 0
= 21636 660
302
3 3
1 1 oo Pl
6) p(x) = =3 |f - “s*3°%
(x+3)% G +3) |x+3|0 6 3 6
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B) p(x)=—-x% +6x, [ =2

: 2 oY s 28
[+ 6y =] -Z-+3:7 | |=—=+12=2,
0 3 3 3

1 1
: 1 1 i | 1 11
1) p(x) = s, I = - LI |
A Jax+n? ] [ 22x+nl| 6 2 3
3
49.10 1028). ) [ f(x)dx=2-1+3- (4; D_gs.

-2

3 22
6) If(x)dx 3545065,

4 34
49.11 (1029). a) y=x2,y=0,x=4; S=Ix2dx=%| =§31_
0

6) y=x3 y=0,x=-3, x=1;

S—-_j;x3dx+jx3dx=-—{ % 1—2—“2‘.

0, x=-3% S= [x’dx= =9,
B) y= x? , y=0,x Ix 3-‘

-3

2 512
r)y=x4,y=0,x=-],x=2; S = Ix4dx=x =£+1-_—§}..
3 5 o 5 5

2
2 4
49.12.2) y=x’+2,y=0,x=0,x=2; S=j-(x3+2)afx=[-a—+2xJ| =8,
0 o

4
4 3
6) y=_x2 +4_x’y=0; S: I(_xz+4x)dx=(_f3__+2x2} - 634 32=?
0 o

2 4 2
1030 (c).a) y=x>+2,y=0,x=0,x=2 S= I(x3+2)dx=(f4—+2x} =8

0

0 3

4
4 3
6) y=—xt+4x,y=0; S=I(-x2+4x)dx=(—i3-+2x2]i =—%4-+32-£.

0

2
2 3
B) y=4-x’,y=0; S= [(4-x")dx=|dx-T- 32
) 3 _2 3
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0 ' 4 0
0 y=-x>+Ly=0x=0.x=-2; S= I(—x3+])dx=(—x—+x] =4 4+ 2=6
-2 4 )
2 2
1 1 1 1 |
49.13.2) y=—. y=0.x=1,x=2 S= [—dx=-"| =c—tl=x
y xz Y i[,xz xl 2 2
6) y=- ymxelxm9 S [ds 2| =6-2=4
=—, =4, =1, =9 = |—== = X =0—42=4,
% =2
21 i
1031 (c).a) y=—, y=0,x=1,x=2;, S= |—dx=— =—+1=
(©-2) y=—, ]sz =723
9
1
6) y=—=, y=0,x=1.x=9; S=[—dr=2Jx| =6-2=4
7 [
4
1
B) y=—=, y=0,x=1, x=4; S=[—dr=20x| =4-2=2
)y 7 7 |
-1 -1
1 1 1 1 2
Ny=—,y=0x=-Lx=-3 S§S=|—=dr=— =l-=-==.
x2 _3);2 X_3 3 3

k.

. T 2 n
49.14 (1032). a) y =siax, y=0, x =5; S= ISiﬂxdx = —cosx|§ =1
0

)

4 s
6) y=cos2x, y=0, x=-—, x=—
0y y 6 3

(R}

S=

I'n
]

5 3
4

cos2xdx = %sin 2 x|

ENE e

B) y=cosx,y=0,x=-£,x=—; S= Icosxdx:sinxlzn =2
AR : 1
4

T
r) y=sini,y=0,x=£,x=n; S= Isinﬁdx=—2cosi =2
2 2 2 2 2|=
= 2
2

1 T T
49.15.2) y=1+—cosx, y=0, x=-—, x=—;
) y S C08% y =0, x == ¥ =2

T

T
z 1 1. 2
S = I 1+—cosx |dx=| x+—sinx
2 2

n |
. _g 2 2 2

2
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6) y=1-sin2x, y=0,x=0,x=m;
h4

®
S=I(l—sin2x)dx=(x+lc052x)‘ —nel log
5 2 2 2

o
49.16.
Sav 1 2
6) —-2—=—— = —
l_x Xh 3
vh
x=1fx=3
1
X=x—z
——_ SN
of 1 3 x
4 3
r) I(Z—«.E)dx: 2x—£x2 8
0 3 3
p7 §
s ) x=+x
i y=2
y=1_ . o
ol 1 x ol 1 4 x
49.17.
4 3ft 9 3
a) I(\/;+2\/)—c)d\*=2x2 =16 %) j(z«/§+\/§)¢x=2x2=54

Y& x 4







49.20,

edx .
2) I—=lnx|1=l
lx

3 3
1
———=—ln2x+3)] =3
0 fpi—waces],
eZde 2
B) [——=2mx|§ =2
r I-—=—In(33 5)| ——lnlO

49. 21

=y

4*



5
6) lj(l—%)dx=(x—lnx)ﬁ =4-In5

ya s

i <
y=-— 0
x =
=x
y=+x
: _;
0 1 4 X
1
F) || ——+1|ax (x—lnx)| =e-2
ya
1 e
0 H
1
1

.4

-1

1 T T
1033 (¢).a) y=1+—cosx, y=0, x=-—, x=—,
(c).2a) y 508X, 5 5

T

P n

2( J ( 1. 2 w1 =

Il+—cosx X+—=sinx =242t +_=n+|

x 2 52 2 2

N 2
5)y=1—sm2x,y=0,x=(),x=-ﬂ;

¥ 1 . 11
S = J(l—sin2x)dv=[x+—c052xJ = fb———=1

0 2 0 2
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B) y=2—Zsinx,y=0, x=0,x.—.§;

®
S= |(2-2sinx)dx = (2x+2cosx)‘g -2,

Ol—.,NlH

r)y=2+cos%,y=0,x=0,x=2?";
_2_1: 2n
’ X )3 4n
§= I(Z+cos—)dx=(2x+25in—) =213
0 2 2), 3
2 42
49.22 (1034).2) [x’dx="| =4:5=2.8-4=12
0 0
L
2 L
6) S=§ l—_[sinxdx=—+cosx|0 =]
0
3 32
B) S=16- [x’dx=16 L] s16-2-2222
-2 3 5 3

n
r) § = fsinxdr =-cosxfy =1+1=2~
0
1035 (c).a) y=x, y=-0,5x+35, x=-1, x=3;
3 213

-1

=—-9—-r-151--!—-l—5 _24-1:14.
11T 2

3 - 3
§=[(~0,5x+5)dx ~ | xdx=(—%x2+5x) ]

—i )
6) y=2x,y=x-2,x=4,

4 4 " xz
S= | 2xdx- “Ndy =x-| -] Z--2;
Ix I(x Yx x_2 5 x

~2 -2

=16-4-8§+8+24+4=18.

B) y=-x,y=3-=,x=-2,x=1

e el 2]

ny=l-x y=3-—2x x=0

=3 _l+6 }-_l_-t-l_ 2:71
8 2 2 8
2

S= J‘(} - 2x)dx — j(l«x)dx Gx- x)l (——x] —6-4+2-2=

0
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49.23 (1036). 2) y=1-x2. y=-x-1. l-x"=—x=1. x> ~x-2=0. x=-1.
x=2,

2 2
I(—l—x)d_\' - J(l—x2)dx =
-1 1

) 2 .
[Xz ] -x-))
7+X - X——3—'
-1 N 1
8 i 2 |

=S eleg=2-245-—- L. F1=4.5.
33 3 2 3

6, y=x2-3x+2. y=x-1 ¥? —3x+2=x-1}: .\'2—4x+3-——~0; x=3 x=1
3 2
S= f(x=Dax [(x ~3x+2)dx = (—z——x

3
- —x—-—éxz+2x
i , 3 2

1
=2—3——— +1- 9+£-6+———3— 2=—15+ég l=I+i=—‘i.
2 2 2 2 2 3 3 3

S= .f(l - xz)d\' +

3!

X
=x-—| +

3]

~
IL

3

l .

B) y=x2-].y=2x+2: x‘—i=21+2; x2—2x—3=0; x=3 x=-5

S= 3j'(zx+ 2)dx - 3j(x2—1)dx=(x2+2x)|3 &(ﬁ—x}r =
-1 -1 -! L3 l—1

=9+6—t+2—9+3—l+1=10E
3 3

P y=—x +2x+3 y=3—x —x’+2x+3=3-x; -x*+3x=0; x=0,x=3;

3
33 27
~x?+2x+3)dx - [(3 - x)dx= S LAY N — =4,
S= I( x“+2x+3) j( x) I( -x +5.x)ar( 332 } 5 5

0 0

49.24. a) y=_r2—4x, y:—(x~4)2; X —4x=-x?+8x-16;
2x2—12x+16=0. x* —6x+8=0; x=2 x=4:

4 4 ? 4 3
S= f(—(x—ct)z)dx—{(xz - dx)dx = —~(x - 4)'] -(“—-zﬁ}
3 12
2 2

8 64 8 64 8

=0-- 4324 -8= 2o
303 303

6) y=x +2x-3_.y=—.¥2+2‘x+5; 2x2—8=0; x=%2;
2 2

S= [(=x"+ 2x+ S)dr - [ + 2x=3)dx =
-2 -2
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2

3
—-(X—+ X - 3x]
3
-2

3
=(—X—+x2 + Sx]
3
8 8 32 64

—-§-—4+10———4+10——-4+6——+4+6 R-——=—
3 3 3 3 3

49.25.a)y=.‘: -6x+9, y=(x+bHB3 -x); (x—3_) ={x+1)3-x);
(x=-3)(x=-3+x+)=0; x=3, x=1,

2

3 3
3 3 3 i 3
s=j(x+1)(3-x)¢r,-j(x-3)2dx= —T+x2+3x -g(x—3)
1 1 1
—-9+9+9+1—l—3—§=5-—7--—§-.
3 3 3 3
6) y=x2-4x+3,y=—x2+6x—5; x2-4x+3=—x2+6x—5;

2x% -10x+8=0; x>-5x+4=0; x=4, x=1,
4 4
S= j(—x2+6x-5)dx-j(x2 ~4x+3)dx =

4
3

—j( 22x% +10x-8)ax =2| - X432 _4x| =
32 1

_2(-9i+40 16+1--+4) 228-21-2,5)=2.7-2.2=9,
3 3 2 2

1037 (c). a) y=x2 —4x, y=—(x—4)%; x* —4x=—x*+8x-16;

2% —12x+16=0; x> —6x+8=0; x=2, x=4;
4

S= I(‘(x )%)dx ~ I(x —4x)dx-——-(x 4)3| [_3_21.]

2

=0_§_64 _._s 2 543
3 3 3 3

5) y=x2+2x-3,y=—x2+2x+5; 2% -8=0; x=42,

2 2
S= I(—-x2+2x+5)dx— I(x2+2X~3)dx=
-2 -2

2
3 3
=(—-x—-+x2+5xJ —(L+x2—3x)
3 3
-2 -2

- gi0-8ai0-8 a6 Biareonn 28
3 3 3 3 3 3

2
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B) y=x2—6x+9.y=(x+l)(3—x); (x—3);=(x+l)(3-—x),

x-3)(x-3+x+1)=0. x=3, x=1

1 3
1 3

——(x-3)] =
H(=-3)

1

3 3 3
§= [r+ 13- xdx- [(x-3 ax =[—"?+ 2+ 3x]
| 1

=—9+9+9+l—1—3~§=5——7—=§
3 3 33

L8]

r) y=x2-4x+3,y=—x +6x-5; ¥ Ax+3=—x*+6x-5:

252 - 10x+8=0. x>*Sx+4=0. x=4 x=1:

4 4
S = f(=x? + 6x = S)dx - [(x” - 4x + 3ax =
1 1
4

4 5
= j(-2x2 +10x - 8)dx =2 _T+5x2 —4x

N

1

=2(——6—4+40—]6+—1———5—+4 =2(28—2l—2.5)=2-7—2.£=9.
3 3 2 2

n

cosxdx=sinxg =1:

[y w— ]

1038 (¢). a) y=cosx, y=—-x, x=0; x=§;

6) y =sin2x. y=x-g, x=0;

T

2 L3
S§= Jsinz.\-c/.\-+3~£-—]~=—lc052x|0 L SO 2
222 2 2 2 8 8

0

B) ) =sinx. y=-x x=0. x=—; S= fsinxaﬁx+£-£-——=—cosx|é =1+
2 0 222 8
x ox 7 " 7
1y y=cos—. y=x-T,x=0.x=7; S = jcos—dv+ e — =t 2sin 2| =24
0 0
0,2 0 0
2x)(3-2; s 13
1039 (¢). a) ng_zx)gﬁdr: I(3x-2x‘)dr=(—3-,\2-£x3) 32 B
3 x-2 3 2 3 -1 2 3
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6) IM(L— dx = [(r = 2)(x + e = f(x? - x = 2)dx =

+x-2 3 5

3

=9—2—6—§+2+4=9—-9-—§=-l-l.
2 3 23 6
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3 3
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2 2
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2
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1040 (c). a) [sin2xcos 3xdx=% j'(sin 5x — sin x)dx=
0

(—l 1 )E 1 5

—C0sS5x+—cosx ==

10 2 , 10 10

6) [cosZae=t j(1+cosA)dx=,(x+smx)| _rox 23 V2
2772 2 8 4 8 4

I3
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D Sy [ H AIHQ__.H
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r) Ism 3xd\'=J- ———c0s6x |dx=| —x ——sinbx
2 2 2 12

- -

T T
= —+—=T,
2

-R

3 1 3.3
1041 (¢). =l i+l =———==
©@-2) [fO)=Ti+lom===-3
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1046 (c). a) 3j|x|¢v=2-3+3-3=6,5;6) fa-te=1-Lsa2 g5
? 2772 ] 272
'

1047 (). a) y=2cos3x~3sin2x+6,y =0, x=0, x=€;

T

x

¢ 3 s

chos3x 3sin2x +6)dx = (35m3x+20052x+6x)
\

0

0
231 3 1
T e e — ——— :—n—_——
3 22 2 12
6) y=2sindx+3cos2x+7,y=0 x—% x=%;
S= I(Zsm4x+3cos2x+7)dx (——cos4x+——sm2x+7x] -
LS
g ad
) 4
=2+ _S.f:;s_n_z_i_]f:'jn‘
2 4 2 4

1048 (c). a) y=x3,y=10-x,x=0; x3=10—x; x=2;
2 2 2 2 42
s=j(|o-—x)dx—jx3dx= 0x-=—| -2 =20-2-4=14.
0 0 2 4 0

2 10
6) y=x*, y=10-x,y=0; S = [Pdx+ [(10-x)dx=4+32=36.
0

0

B) y=—x3 y=5+4x x=0;

S= j(5x+4x)dx [(x)dx I(S+4x)dx+ j;;’dx—
-1 -1 -1

4 0

0
=(5x+2x2)| . P S
-1 4 4

Ny=-x\y=5+dx,y=0; -x’ =S+dx: x=-1;

-1 0 4 0
-1

j(5+4x)dx+ j’_x3dx=5x+2x2| S _XT

2 -1 4 -1




1049 (c). a) y=|4, y=—|x+2. TMonysennas durypa Gyser xeaapatom co
cropoHoii V2, ero nnowans paBHa 2, S=2
6) y=lx+1, y=—(x=D2+2 |x+1] =~(x-12+2; x+1 =2(x-D?F2,

x=0x=1

1 5 i 1 ¥2 1 ] . |
S=6[(-(x—l) +2) s (5"x+1|dr-(-—(x ) w:l [?” e

0

X X X _ 4
B) y=IXI—2,y=—2—; | ¥[-2=5: X=H2F D xmd x= oo
4 0 4
2 2
N L Y
4l (2 4 \2
3 3 0

r) y=(x-l)2,y=—|x+l[+2; |+ =2—(x=1%; x+1 =22F (x-1)%:
x=01,.r=1;

4 0
S= [Zac— [(-x-2)de~ f(x Pyt = X
42 i

3 3
A 8,8 gigoartsl
3 3 3

49.26 (1050). a) y=3-x2,y=l+[x1; I-xt =1+, =,

i i 3 1 2 1
—2.| 3~ xH)dx - ol | =2 (B3
5=2 [Oj@ x*)dx J(Hlx()dx} 2 [3x 31 (x+ 5 )L 2 (3 2) 3

0) y=x2,y=2—|x|; x? =2—|x|; x==%1;

1 i 2 3 !
=2 [@-1xpas— fxar =2(2x--’f——-’— =2.(2-1-1)=1
i ; 23 ), 2 3) 3

2 -3<x<2

:
—-X x>2

49.27 (1042). 2) f(x) ={2

-3 -3 2

If(x)dx Izdx+I(6—x)dr—_ 6x__}6

=§+9+36—l8—12+2—17+§-=19—-
3 3 3
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0<x<1

1
6) f(x)={x ;
3

x>1
2 o 2 Al AP 1 3
N = {—=dx+ [Pde =231 + 2] =2-1+4-2=42,
llf() !J} 1I l} 4 PR
4 4

49.28 (1043). 2) j 16— x2dx = —1tr =47 ;6) j 25— xdx-——nr =222
-5

49.29 (1044). a) j 4x - x dx*—'ltr =3 dn=2;0) j«/-x —2xdx-—m' ‘%
-1

2
49.30 (1045). 2) [V4-x’dx=mr?. 3“65()+J‘ L/—__gﬂ
0

4
6) I\/M—;’de:nrz -%M-ssinsm =33—21r+16\/§
-3

2 2 3
49.31 (1052). 2) S = I(2x—12)dx— [(X—Z)dx =[x2 —-’-‘3—}
-1 -1

=4—§—l—l—2+4+l+2=7—3+l=4,5.
3 3 2 2

2 2 2V (2 2
6) S = [(1-x)dx— j((x—l)z—Z)dx=[x——] —[-———xz—xJ =
- -1 2 -1 3 -1
=2--2+l—'1—§+4+2—l—]+]=4,5.
2 3 3
2 2
49.32 (1851}, a) y=sinzx,y=ﬁé—; sin2x = 16'; : x=£ x=0;
n n 4
z L x L3
" 4
S= Ist\dx J‘l—é—x—dx“——cos2x4-——1—g =
2 203
0 0 =R 0
O U S N Y
2 2643 2 12 12
6) y=x"-1L, y=cos—; x"—l=cos— ; x=1=lI;



L 1
S= Icoslt-xdx-— I(xz - bdx =Zsin£x
A 2 3 n 2

t
{ {xg
— ——_x =
L3 T

2 2
=—+t—+
T o

2

2 2
S= Isingxdx— J‘(x2 —2x)dx =-Ecos£x
0 2 0 T 2

0
2 2 8 4 4
s—dt———td=—t—,
n n 3 n 3

xdt x 2
1053 (c). 2) T:x;2ﬁ|1=x;2&—1=x;4x=x +2x+1,

; 1
4

B

2 -2x+1=0:x=1.

*odr x
=2:J2t+4[ =2:J2x+4=4;x=6.
6)6[\/21+4 IO

X

n)j d =x—11;J2t—1|x=x—11;J2x— ~3=x-11,2x-1=x-8,
542:—1 5

_ 2_ 2_ -
{2){ 1=x'-16x+64, [ -18x465=0, o o
LXZS x28

x=9-4=5 — pe noaxoaurt, T.k. x28; x=13.

X
dt x
r =23 2Jt+2 =2 2Yx+2=6;x=7.
)2'[\/:+2 |2
* x 1 X Y x
1054 (c). a) Icosztdtz—; j‘(—+—c0321 dt == (—t+—sm2l) ==,
b 2 b 2 2 2
1 | X nn
—Xx+-sin2x=—; x=—.
2 4 2 2
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X X l X l X
6) IcosthH Isin2tdt=0 ; —sin2f ——cos2if =0;
0 z 2 o 2 i‘
n

sin2x ~cos2x=0; tg2x=1; y=E
g8 2
X
=X,

X X
B) Zj.sinztdt:x; I(I—cosZt)dt:x; (t—-;-sinZt)
G 0

0

1. . nn
x—-—sin2x=x; x=—,
2 2

X
r _[(2cos2t +6¢c0sbt)dt =0; (sin2t +sin6t)|; =0; sin2x +siné6x =0;
0

sindxcos2x=0: sindx=0; x=—n—n; cos2x=0; .x=—15+—1££; x=—n—'£.
4 4 2 4

X

X 1 2
1055 {¢). a) jtdt<-; <—; x’<l; xe(-11).
0 2 2 0 2

6) lf(3:2 —8r+3)dt>0; (:3 —4s2 +3r)12 >0;

0
3 2 .

x —4x" +3x>0: _ + _ +
x(x-D(x-3)>0; o o o >
xe{0:)u(3;+mo) . 0 1 3

x 4
8) Il3dt<-l—;~{—- <l;x4<l;xe(—l;l).

h 4 40 4

* x
r) j(2/+5)dt>6;(:2+5:)| 56; X2 +5x=6>0; (x~1)(x+6)>0;
0
0
X € (~0;-6) (1;+x).

X
1056 (c). a) Isintd: <l; —costlg <l; -cosx+1<—l-; cosx>l;
0 2 2 2 2

xe (-E + 21m;£+ 2nn) .
3 3

X l l X
6) lcos2tdt >—= —sin2s¢
,_f W22

z 2
2

> 'sin2x>——g-'
P 2J55 2 »
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2xe (E + 27[”;3_1r + 21m) . X€E (1+ 7m;3—1t + nn) .
4 4 8 8

BB

Y \/5 . X 4n T
B) jcostdt<——-; smtl0 <——:siix<-—: yxe|-——+2nn—+ 2nn
s 2 2 2 3 3

- V3. x A3

X
Lt t X
r sn-dt>«,/§.—2cos— >/'5;—<:0‘—>—:cos—<———,
) Jsins ' 71 272 2

n ® 2
Xe (ézt_+ 4nn;E+ 47n |.
3 3
1057 (c}J. a) Bepummna napabonmt y=2x- ¥ X, = —--25 =] = kacarcneHoH B

3TO¥ Touke Gyner nmpamas p = 1.

3

1 1
. 11
S=i~l-6[(2x—x2)dx=l—(x2—%JL=}—!+§=3.

6) AHaNOrHYHO NpeAbiZyLueH 3axaue y = 2xF —6x,
y =4,5 — kacarenbhas B To4ke x = 1,5,
3 3

2 3 2Y?2
s=4,5-1,5+zf(x2—3x)¢x=2+2 3y s n?
; 4 3 2

4 4 4 4

4933 (1058). a) y=x,x=0, yO)=Ly'=3x2y(h=3 yp=3x-2 —
Kacare/LHas K rpaduky y =x° B Togke x = |,

. x4' 352
S=dex—(!(3x—2)dx=—4-{ -(—2——2.):]

0 0

1
3,3
4 4

0

6) y=x"1 p'(x)=3x% y(0)=0: p(0)=0; y'() =3, (1) = 1;
y =0, y =3x - 2— kacarenLHble K rpapuky y =x’BTouKkax x =0 nx=1I:

2 2

I 3 aft 2 3
S= i [Bx-pae =2 |2 gy L
rasd 4], 2 12

1]

1059 (c). a) y=3—%.\J; y=3—%.r§—x0(x—x0)-= —xox—%xg +B+3=-xx +—;—£ +3

T.K. KaCaTeabHele i napabona CHMMETPUYHBI OTHOCHTCIBHO OCH ), U YIOi MEXIY
kacarensHeMKi 90°, TO xacareNbHbIE HAKJOHEHH K OCH ) noa yriom 45° [as
HAXMKACHUS MCKOMOI IIOW@AAM JAOCTAaTOMHO Hadrh ce 4yacts crnpasa oT Oy u
YMHOXUTD Ha 2.

1 7
Xg=-1; y=—x+—=+3=—x+—, — OIHA U3 KACATECIbHBIX;
0 ) 3
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L)

5 1 , 5§ 1,52 5
6) y=—x"+—; y==xp+—+xp(x—xp)=xxg +=x5 +—=; y'=xy=1;
)y 5 y 0*3 o(x=x0)=2xx 7%+ y'=x=

2 2
y'=xy=-1; y=x+2; y=—x+2 — UCKOMBIC KaCATENLHBIC;

x+2=lx2+—5-; x=1;
2 2

s- 2@(5‘: +;)dx I(r+2)dx] [;+—;-x]

L N
3 3

0

2
1060 (c). a) y=x;/§; XOJ_+x0xf_(x xo) \/—xox——

y'=\/§x0=\/§,y'=«/§xo=— 35 xp=Lx=-%

xp=1 x=-§

J'xo

3 V3
y= \/3_x - T’ y=- Ix- —2— — YpaBHCHHA HCKOMBIX KacaTeAbHBIX,

S= 2(:!(;:2 ?de - ;j{\/ix —g]dx] =

_{ﬁf__@ ]‘ B_Fig- —\g

2 2
lo




4934 (1061).2) y = x> —6x2 +9x+1; y'=3x* ~12x+9;
y(3)=27-54+27+1=1; y'(3)=27-36+9=0;

y =1— kacarensHas k rpaduky AanHoM pyHKIMM B TOUKE X = 3;

P 6x?+9x+1=1; x(x2=6x+9)=0; x=0, x=3;
3

k] 4 2
S= J-(x3—6x2 +9x+l)dx—3-l= —JE—-2x3 +2-x——+x -3=
0 4 2

0

8 g Bl 5227
4 2 4

6) y=x"=3x; y(-D=-1+3=2; y'=3x"-3; y(-1)=0;

y =2 — kacatensras K rpaduky faHHOIt GyHKIMM B TOUKE X = —1;

x3—3x=2; x=-1,x=2;
2

2 32
§=32- [(¥*-3x)ax=6-| Z-=—| =675,
-1 4 2 _
1
1062(c).a)y=—2,y=0,x=l,x=a;
x
a a
1)S=I_l_2_dx=l;__l_ =Z; _l.{..l.—_:_’l:l;a:g
| x 8 x; 8 a a 8
1 1
2)S=J‘—l—dx=z —l! =z~—1+l=1;—=E,a=—'
x? 8 »x, 8 a 8 a 15
a
OTBeTli,s.
1S
1
6) y==.y=0x=-Lx=gq
X
a a
l)S=IL2dx=E;—l —E;_l—l:ﬂ;l:—ﬂ; =
X 1 xj, 11 a 11" a 11
-1 -1
2)S=,fldx=m;—1 —10,1+i=1—9,a=—11
2 1’ xli, 1 a 11
a
OTBCT'—“,—l—l'.
21
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I'nasa 9. DneMeHTH MaTeMaTHYECKOM CTATHCTHKH,
KOMOHHATOPUKH H TeOpUH BeposiTHOCTE#

§ 50. Cmamucmuuecian o6pabomia OaHHbIX

50.1.2)2,2,3,3,3,3,.3,4,4,4,4,4,4,4,4,4,5,5,5,5

6) 4, kparsocTs =9

B){ 2 3 4 5

2 5 9 4

M 2:2+5-3+9-4+4.5 ~3.75
20

50.2. cM. oTBeT

! 2
10+2-143.2+1-3+3-4

n

2,3
10

7+8+10+2+9

50.3. a) 5

7.2

6) 67000

B) CM. OTBCT

T) CM. OTBET
50.4. cM. oTBer
50.5. cM. oTBET
50.6.

ya by
45k

35HH~1-1
-4+
SIH--t-1
204
28

i

T
[}
i
]
T
|

S(V

g S
we
o

a) 1 23 6) 1 23 456 X
B), T} — CM. OTBET

50.7. a)g%-100=23x-105 2ix =105 x=5

t4



=10
6)-1-100=y2-y—70 y2—3y—70=0 [‘y =y=10
50 y=-
B), T) — CM. OTBET
50.8. — cM. oTser
Y
32f--------
]
1
|
281, f H
20f--~ff--+-
1y 1
R
[
[
[ ]
MR E N
g O 12345 x
50.9. — cM. oTBET
YA
FT S
]
E)
)
i
243 -mmm -
HE
81— [ T T |
[ S T B |
N -
g O 12345 x
50.10. — cM. oTBeT
y4
04
74-
5
41
2 345 X
r)

50.11. — cMm. oTBeT

§ 51. Ilpocmeiiuiue eepoamuocmusie 3a0a4u

Sila) ——2 ___0,28 6) —2t 046
12+14 +13 +11 12414413 +11

5) 12+14+13 ~0,78 r 1- 11 —0,
12+14+13+11 12+14+13+11

51.2. a) 15 Touek mpaBee OT OCH OPAHHAT, BCETO TOYEK: 25 = -;—55- =0,6
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6) 10 Touek umxe ocH abGcumcee, BCero Touek: 25 = —;—2— ={,4

B) 6 Toqek B IV KOOpAHHATHOMN 4YCTBEPTH, BCEro TOMEK: 25 = 365 =0,24

r) 10 Touek HIXe y = X, BCero Touek: 25 = % =0,4

1

51.3. a) 3 TOUKM NeXKAT HA OCH OPAMHAT, BCETO TOUCK: 9 => 3
4
6) 4 TouKM He NiexKaT Ha KOOPAMHATHLIX OCAX, BCEro TOUYEK: & => —

5
B) 5 TOYEK JICXKAT B KpYre paaMycom 1, Bcero Touek: 9 = 9
r) Takux Touek HeT = 0.

51.4. ) 24 yncna Gonsiue 1, Beero 25 yucen => —;% =0,96
6) 7 uucen menbure 20, Beero 25 uncen = % =0,28

B) 20 yeTHEIX YKces, Bcero 25 uucen = -;—g— =0,8

r) 9 "ucen, He OKaHYHBAIOWMXCA HYJIEM, Beero 25 uncen = 0,36,

51.5. a) MO0 HOBYIO COCEKY MO mapTe 30BYT He TaHs u He AHA;

) sBKa Ha BLIGOPHI Obina < 40% unu > 47%;

B) M3 IIATH BBICTPENOB B LEB Nonaio He 6onee 0QHOro;

T) Ka KOHTPONLHOH A PELIMI OHY MNH JBE 33/{a49H H3 MATH.

51.6. a) Ha KOHTpONbHOH paGoTe GONbLIC TONOBHHBI KNACCa HE NONYYWIH
AATEPKY;

6) xoTa Obl 0XHA MyNbKa B THPE Y MCHS TIOMANA B LCHE;

B) B HAllIEM KJIACCE HE BCE M YMHbIE, U KPACHBbIE;

r) B KOWeJbKE Y MEHA HET HU TpeX pyOnel 0aHOM MOHETOM, HU TpeX A0MNNapoB
OLHOH KyMIOpo#.

51.7. a) 50 uncen neverHstx, Beero uucer; 101 = %Ol-
19
6) 19 4ucen, y KOTOPLIX Cpe.IM YKCeN ecTh 3, Beero yucen: 101 = m
100 -
B) 100 umcea He ABAAIOMIUXCA KYGOM LEIOTO YuCaa, Beero uucen: 101 = ~l_(—)—l-
95

r) 95 uucen umeer cymmy uudp > 3, Bcero uucen: 101 = o1

. 25
51.8. a) rakux 25, scero koMGunauui 36 = —3—5
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6) Taxux 20, Bcero: 36 = 2—2 =_5.

9

B) Takux 33, Bcero: 36 = 2 =-l—l

36 17
r) Takux 32, Beero: 36 :2=§
36 9

N 7 1

51.9. a) nyGneit; 7, scero: 28 > —=—

28 4
7 1
6) Taxux: 7, Bcero: 28 =»> —=—
28 4
B) Takux: 26, Bcero: 28 :>£§=lz
28 14
15
1) Takux; 15, Beero: 28 > —
28
51.10. a) paznuuHeix nap 6yks 1056, scero: 1089 =>1—0—5—6—=§—{-
1089 33
2
6) Takux: 100, Becero: 1089 :&0—= 1_(1 ~ 0,092
1089 1\ 33
2142 2
B) Takux: 33% — 122, scero: 1089 =337 = EE bl 2 -(E) ~ 0,868
332 13
64
r) takux: 64, scero: 1089 =» ——=~ 0,059
10 1
£1.11. a) Takux nap: 10, Bcero: 5-4=20 = —=—
20 2
2 1
6) nap: 2, ecero; 20 = —=—
20 10
4 1
B) nap: 4, Bcero: 20 = —=—
20 5
5 1
r) map: 5, Bcero; 20 = —=—
20 4
N 120 4
§1.12, a) Takux xomOuuauuii: 6-5-4 =120 Bcero: 7-6-5=210 :%—=—7—
. 60 2
6) Takux koMOuHaumiA: 5-4-3 =60 Bcero: 7-6-5=210 :m=7
92 3
B) Takux komGuuaumii: 3-6-5=90 Bcero; 7-6-5=210 > —=—
210 7
1

r) | komOuHaums, scero: 210 = —
)1k " 210
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§ 52. Couemanua u pasmewenun

52.1.3) 7° =49 — Bcero = 49-7=42 6)6+T7+7=20
B)4-7=28 —Bcero = 28-4=24
ry7+7+7+4=25-— pce MeHblIKX 55 = Heuerwbix 14.

522.2) 5-4-3-2-1=5!=120 6) (52 = 14400
B) 5t 3'=720 1) 5 4!=2880
! ! .
52.3. 2) 7.+8.=6 7(l+8)=54 6)—]—+2+@=]+2+21=1
56l 146 FT TR a1
)_l_ l_ﬁ=l+6—7=o
6t st M 6!
N2 _ (91)2 8% .92{102 -1
SN D) el €10 A { )=82,92=5184
1no@gn?-y? 11 8 -1
52.4.a) (n+1)!> (0,997 +5) n!
n+1>0,99n7+5 n>400= n=401
6) (n+ D> (n+333)-(n-NH!
n(n+1)> n+333 " >333=>n=19
2” 2”
B) —<1 — ~— yObBaECTNIpM n > =>n=4
n! n!
r) al>10(n -1} n>10=n=11

52.5.2) 10!=100-(1-3-4-6-7-8.9) = 2

6) 15!=10°-(123-6-7-8-9-11-12:13-14-3) = 3

B) 261:5°% u 26!757 = 26110 u 26!//107 = 6

r) 10055% 4 100175%° = 100410%* u 1004/10%° = 24

526.2) Ch =136  6)17 B) CH-17=119 r17
§2.7. a) na; 6) aa; B) HET

r} [Topsaok BawxeH B!

1 [JIpy3naunbie uncna.

2. OT™MeTKH A0 PYCCKOMY S3BIKY M JIHTEpaType.

Mops.aox He BakeH:

1. Jipoe 106poBOIbLEE 4514 YOOPKK B AapKC.

4. Tpu xkuuru 3 6uGIHoTEKH.

52.8.0) G4 =111 136 o AL =212
6) cﬁm='°0'99=4950=>/:,200=9900
3 5 3 St
B) C5—ﬁ—10 A5—2!—60

T8



8! 8!

Cf=——=70 A} ="=1680
NG = LY
529.2) C%, - C% =Cls =26 )A* =3t1=6
Ciy
As (3') 11!
=224 r) G -Ch=0,1x C)=C8{=—
B) —- yrRETRTY ) G -Gy kth=tn=gg
! !
55.10.2) C2 =2C2 r =X
Ix-3) (x—2)!
x-2=3! x=8
x-2 _ x! _ e 1)
6) C*2=15 --——-(x_2)!2!~15 *(x=1)=30
=6
X —x-30=0 [" —x=6
x==3
! (x+1)!
8) C2+C2, =49 x =
) ot Cn 2(x=2)! 24x-1)!
x(x-D+(x+1)=98 x2 =49 x=7
) Cf =70 8 .
8 X8 x)!
GHDA2D)8 oy eat)x42):.870 x=4, CH=70.
8 -x)!
] -2
52.11.8) 45 =184", AT LGl
(x=5)  (x-6)
*(x=1)=18(x=5) X2 -19x490=0 x=9, x=10
-nt o
A2,-Ccl=7 =D =
0) A1 =Cx (x-3)! (x=1)!
(x-D(x-2)-x=79 x2—4x-77=0 x=11
! x!
B) C = A2 x =
) Co= A I(x-3) (x-2)!
x-2=3! x=8
! x1 x!
0 Cl=a4+C3 al = +
) =l - x-D 3Yx-3)
6(x—3)=446+1) x=31
2 (k-3
52.12.2) 120 < 47_; <140 120 < — <140

1220<(k-3)k-4)<140=3120<x(x - 1)< 140 2 x=12= k=15
119



6) C2< A2 <C?
15<n(n-H)<28=>n=>35
B) Cpy < A% <60
45<x(x-1)<60=>x=8
r) Ch < 42 +Ck <200

1 !

19.< 3x! <200
217 2U(x-2)!
=214<x(x-1)s133=>x=12

52.13.2) C2, = %cj

15(n +1) = 4(n - 2)(n—1)

6

6) C +1=§C4
20(n+1) = 6(n—2)(n~3)
n=8
3n?-25n+8=0= _1=n=8
3

B) Chy' = 5C2n+l

25(n+2) =14Q2n +1)

6 il
r) an+3 =’5'C£';+2

52n+3)(n+ D =6(n+3)n+2)

52.14.3) 5-4-3.2.1=51=120

6! n! 8!
< <
2440 (n=2)! 2%

0 X
2181 (x—2)!

Ch <3C2 <200

342 <3x(x-1) <400

(n+1)! _ 4n!

2n-1 5-3(n-3)!
n=7

42 -2Tn-7=0=> 1=>n¥7
T

(n+)! _ 6-n!

3(n-2)! 5-4n-4)

(2n) 14 @a+l)!

(n+DYn=-D! 25 (n=1)i(n+2)!
n=12
(2n+3)! 6 (2n+2)!
W(n+3) 5 (n+D(ntl)!

n=3

40’ —5n-21=0=

5!
6) C2 = TSI

B) Cg =C_f;2 =10 — cnocobamu cnenu cpazy 3 Kycka + 2 crnocoda CTajloch Ha

nocienHue 2 Kycka = 2-C§' =20
r43.2-1=4!=24

52.15.a) 7:6-5-=210

120



I) YKCJIO aKKOPJOB C NOAPAN CNEAYIONIHMH HOTAaMHU: 25 => 4UCI0 aKKOPXOB, B
KOTOPBIX HeT MOAPAA WIYIHMX HOT: 35 —25 = 10.

52.16. a) C3 = 376992 6)36~4=32

B) C3 =126

) 4~C95 =504, 1T.K. 414 KaXN0# MacTH Cgs .

52.17.2) 10-10-10-10-10=10° 6) 8-8-8-8-8=8°
B) 2.2.2.2.2=2° r)2-8-8.8.8=2.8*

52.18. n — KONUYECTBO 4EJIOBEK
a) kaxaelif 3nopoBancs ¢ kaxaAbIM = nr — 1 pykonoskatuii => Bcero

n(n- l) n(n-
2 2

PYKOMOXaTHH, T.K. €CThb IOBTOpeHHA 60 < ——— n(n=1) <70

6) aHANOrHYHO C @) MoNyHacM:

60<ﬂﬂlg‘ﬁ<70

120<(n-1)(n-2)<140=>n-1=12=>n=13
B) T.K. ABO¢ HE TMNO3AOPOBATIACE = HA OAHO pPYKONOXATUC MCHLIIC

n(n-1)
2

=Ck, = o 61<M D g1 no12
2

T) A1 YETBEPLIX: Cf =6

_ (n-4) (n —4)(n-95)

JUISL OCTAIBHBIX! C2 = 60 < C42 + C3_4 <70

T2(n-6) 2

sa< =) g

108 <(n-4)(n-5)<128= n-4=11=>n=15

52,19, a) C3; =1140 6) Ciy =220
B) 12.5-3=180

r) (20-13)-C} — BLIyunJ BCE KPOME OAHOTO

C}, — Bbiyuun Bec BOnpocs! u3 6unera = 8- C), + C; = 748

52.2¢,

a) C3 - C}=14112 6) (Cly - €3 )C3 =10976

B) 6e3 nesua A unesuunt B: C; -C; s amn AuB: G, -C; =

= (-G +C -G =G (G +CF)=C;-C; =7056

r) T.x. ofaHa neBuua OyXeT NETh MYXKCKYIO NMapTHIO, TO OCTAcTCA 2 KEHCKUE

TapTHH, X MOXHO BbIGpath Cy cnocobamu = C; =28.
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§ 53. @opmyna 6unoma Hetomona
83.1.a) (x+1)" =x" +7x% +21x° +35x% +35x° + 21x? + Tx +1
6) (2x-y)* =64x° —192x°y + 240x*y? —160x°y’ +
+60x%y* ~12x° +y*
B) (" +2)° = x" +10x% + 40x° + 80x* + 80x% + 32

r) (-x) =1-4x" +6x° —4x" + x"

5§3.2.a) C; - 1°1'=7 6) Cl.3.P=12 _
B) C3(~2)' -3* =810 DC2-c 2 P=T2
5§3.3.2) C; 13’ =108 6) C?-3*(-2)' =-720

2 PL_ct. 2 3 a1 1Y 4
B) C2.F.22-CL.22 .1 =8 ) 0+C 3| -5 | =-5
534.3) C 21 =60 6) C.-3°-P

10-k
53.5. x"-(l) = x10
X

2) 2k-10=8=k=9=2Ch -1 -1'-x* =10x*

6) 2k-10=4=k=7=>C}.1"-.P.x* =120x

B) 2k-10=-2=>k=4=5C},-1'-1°. x7 =210x7

N 2%k-10=0=k=5=C;, I 1’=252.

§3.6.2) (1+1)-2"=1024 > n=10=> Cfo =252 => OxuH 4NeH
6) 1+1)*=2"=512=>n=9=>C} =C; =126 = 1Ba unena
§3.7. Vn>1l u Vx>0: (1+x)" >l+nx

Cl=n
=1
Vk(Q2<k<n):CE>0

x>0

}=>(l+x)" =14+ nx+C,x 4. +C'x"

}:C}xl+...+C,','x" >0=
S>A+x) >1+nx

§ 54. Chyuaiinvie cobsimun u ux eepoamrocmu

. 2
s4.1. ) ¢ keectamu : Cjy :>£l222_=i cpoxa.uthH.C, =>_C_§’=ﬁ
scero: Cj, Chn 95 seero: Cj Co 9
Takux :12-8 =96 9 48 33+14+48
B ; = 2=t 2d B
Beero: Cyy =190 190 95 95
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Taxux:Cfg} C,z,, 1 6)Talcux:C.,z} ct 2

54.2. 3) sty -6 _2
seero: Cp, Gy 70 Beero: C Ce 35
)'rakux:cf c: 2 Takux :9-9 =81 _81_9
B =2 . r
Beero: C2, Cy 35 seero: Co C36 70
54.3, g) PHTPHIIHLIX koMGunauuii : C; 'CLZ="§‘
scero: Cy C, 42

5 TaKKX KOMOUHALIMI ; 4 Csz} - 4-C: _16

Beero; Cs cG o2

| TaKHX KOMGuHauui : 5 - C} 5-C 5
B =
Beero: Cy G 14
Takux koMObunanuii ; C.; - C: C3 C3 30
r ——
scero: C; =T
TaKHX KOMOuHauwii 1 C° 6
54.4. 2) . Cﬂ 100% =~ 43,6%
scero: C5, o
Takux koMOuHaLHil : 6 - C: s
al & C“ 100% =~ 41,3%
Beero: Cl, ®
TaKHX KoMGuHaumii : C? - CL 2
B) o Col G Cfﬁ‘ 100% ~13,2%
Beero: Cyy o
Taxux koMGunauuii : C. - Co 3ol
r o Cal G C‘“ 100% = 1,77%
Beero: Cf, M
TakuX yucHukos 18 —(30-22)=10 1
54.5. 2) e (30-22)=10} ¥
Bcero: 30 3
TakuxX ydeHukoB:30-22=8§ 8 4
=—=—
Bcero: 30 30 15
Takux yuehukoB:30-18=12 12 2
B = = —
Beero: 30 30 5
18-(x-22) x-I18
x X
Ax-18)=22
x=29
TakHuX 3afa4 : 26 — (60 ~44) = 20
54.6. a) a1 ( )=201 2
cero: 50
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Takuxaanaq:50—26=24} 24 12
6) ==
Bcero: 50 50 25
Takux 3ana4:26 -20=6 6 3
Bcero: 50 }:E(-)-_E
26—(x—44) x-26

x T
2(x-26) =44
x=48

54.7. ¢M. oTBeT
548. P(A+B)=P(4)+P(B)-P(4)-P(B), Tx. A. B — HelasUcUMB =

= a) 0,75; 6) 0,91; 8) 0,99; r) 0,9901

54.9. P(4)=0,8, P(4,)=0,6

a) P(4-4)=P(4)-P(4,)=0,48

6) 1= P(4 + 4,) =1- P(4) - P(4)+ P(4)P(4,)=0,08
B) P(4 + 4)=P(A4)+ P(4,)- P(4)P(4,)=0,92

r) P(4,+ 4,)- P(4,4,)=0,44

54.10. cM. oTBeT

54.11. P= l
4

4
a) P4(4)=C:~p4(l—p)°=(-}{) =_1_.z0_04
3 4
& RO =3 p-p' =[] ~0316

1Y 3 3
B) P4(3)=C:P](1—P}I=4(Z) 'Z=—z 0,047

r) P=1-PF,(0)~0,684
54.12.2) ¥’ <9=>x’<10=> P=1

6) 2x-3<17 x£10 <9=2x<10=2 P=1
B) x* <9=> x* 210 ne Moxer GeiTh => P =0
0 X +2x20 X +2)20[: (x* +2)>0
x20 L potao3p 1
x1<9=xe[-3;3] H[-3:;3D) 2
54.13.
6
V74 073 .
-2 2 4 8 x
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1
a) |x|$2=>P—E

6) Ix—6|£2=>4$x£8:>P=%

: 1
B) IXISIﬁP-—Z

4<x<8 7<x<8
Sx<
Dish-6s224[x27 o{ _=P=—
g l4sxss 4
X

A IV

54.15.

P="t="" o =016
% S, w5 25
o p=SazS, _24-dn
S, 257
B 2 C
2
4 D
a) p=i B ¢ 6) p=LlZ ¢
2 2
R~ ¢
A4 pe D
1
—.2.2
P=§Aﬂ=2—_=__0’2
SABCD 2-5
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=,

v‘

7,

277

A D
AS=SO=1A0=.1_AC=_29.
2 4 4
40_4c_V_ 2
AS AD 5 20
A9 _rc _BC-BF B ppas-2ypAl.B
AS CS AC-AS V29 4 45 20
V29 -2
4
1
S —(BP + AQ)- AB
P= asrg _ 2 =—2—1-=0,2|

S e AB-BC 100

C6
54.16. a) BEpOATHOCTD, YTO HE YTaAaHO HU ONHO YHCIO paBHa —‘é’— ~ 0,436
49

=> ucxomasn pasua {1 -0,436)-100% = 56,4%
13 1 5
) (& " %)-100% = 84,9%

C469 C49
6 1, S 2 4
9 [1_(&+cs_c_4;+ca_cu)].loo%=l,9%
r (C: ‘6C423 + CGS '6C:3 + C;' '6Cfs
C49 C49 C49

TAKHX PAMOYTORBHEIX TPEYTONLHHKOB ! l} i

)400%:0,13%

54.17. 2) LY

Beero komGuuauuii: C; =10 10

TAKYX TPEYTOMBHUKOB : 3 } 3

:>—
Beero kombimaunit: C; =10f 10
TaKux 15 1 Takux : 6 3
B) " = r) " ==
Beero: Cg =10 2 scero: C; =10 5
2 1l
seas G2 6 GG 8
Co 15 Cy 15
2 1 1 2
Cp 3 Co €y 15

54.19. n — obuiee YKCO TYPUCTOB
100+38+0,31-n=n=>n=200
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a) 100 + 38 = 138

6) 200

B) 100+0,31-n=162

r) 38+0,31-n =100

0,9~ P(A)

$420. P(A+B)=0,9= P(A)+ P(B)~ P(4)- P(B)= P(B)== 0

8 1
= a) —:;6)0,8;8)0,5; 1) —.
a) 3 6) 8) 0,5, 1) T
54.21. P(4)=0,5
P(A,-A2)=
P(4)
6) 1-P(A4 + A4,)=0,45= P(4 + 4,)=0,55
P(4+ 4)~ P(4) _
1-P(4)
B) P(4+4,)=0,8= P(4,)=0,6
r) P(A4+ 4,)=0,999= P(4,)=0,998

54.22.P =04
a) CM. 0TBeT

6) A(5)=C:-(0,4)° -(0,6)" =0,01
B) 1- B(0)- P,(1)= 0,663

r) ¢M. OTBET

54.23. Jx <10=0<x<100

a) P(44,)=0,4=> P(4,) = 0,8

= P(4,)= 0,1

2) Vr<lm 0<x<lo Po 20,01
100
6) y=1In(40x-39~x’)

x*—40x+39<0
X~ 40x+39=—1

MoxHO cuuTaTh, 4r0 X° —40x+39=-1, T.K 3T0 MHOXSCTBO MEpPEE HYJIb,
NIOTOMY HE BKNAHLIBACTCA B BEPOATHOCTE.

-:>1<x<39=>P=£=0,38

B) \/x—10=5=>105xs35=>P=120—50=0325
. 3n
r} y=10,5sin 2x+7 +1
1

0,5:1,5]=> P=—=0,01
yel | 100
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54.24,

EESNIEY!

-] ey

B)

.

54.25.
iz }
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I'aasa 10. YpaBHeHHS H HepaBeHCTBA.
CucreMbl YpaBHeHHH U HEPABEHCTB

§ 55. Pasnocunsnocms ypasneHuii

55.1 (1663). 2°=256; x=8;

a) logx=3; na; 6) x*—9x+8=0; Her;
B) 3x2—24x=0; HET; r) E =2; na.
X
§5.2 (1664). sinx=0; x=nn;
a) cosx = 1; x = 27n; Her; 6) tgx = 0; x = 7n; na;
B) cos2x = 1; x = ©n; na; r) Vx—1sinx=0; x= lm, x = nn; Her.

55.3 (1665). a) V2x—1=3;x=5; 1) 5x=25;2) x/5=1;3) Vx+4 =3;
6) cosx=3; peecuuii met; 1) siny=5; 2) cosx=3; 3) sinx=—10;
B) lgx® = 4; x = £100; 1) x¥*=1007% 2) sz =100; 3) |x}=100;
3 1 1 1
r) X5 =1 1) x5 =1 ;2) x7 =1, 3)3x‘9 =13.

1666 (c). a) ¥v7x+3 =x = Tx + 3 = x* (Bcc X, YAOBICTBOPAIOMWHE TICPBOMY
YPaBHEHHIO, YAOBIETBOPSAIOT H BTOPOMY);

6) loga(x—1)-logx=0 = log,(1-(1/x))=0;

B) sin{n—x)ctgx=—(1/2) = cosx = —(1/2),

r) sin(% —x)tgx=0 = sinx = 0.

1667 (c). a) X’ "—12x7+1=0 u x*"+1=12x%
MIEPEHOC CaracMoro M3 OAHOH 4acTH YPAaBHEHHA B IPYIYI0O HE HU3IMEHSAET
PaBHOCHJIBHOCTH,

6) Yx? - 2x—3 =2 n ¥-2x-3=32;

BO3BEACHUE 00cux wacreil YpaBHCHKHA B HCYCTHYIO CTCMNEHL HE HApPYIIACT
PAaBHOCHUNLHOCTH,

55.4 (1668). a) ¥2x° +2 =Vx* +3 u 27+2=x"3

T.K. DOJIKOPCHHBIC BBIPAXKCHUA BCCIAa NONOKUTC/IBHLL, TO BO3BCACHUC B KBaaApaT
HC HAPYUINT PaBHOCHUIBHOCTH;,

6) Vsin® x +1 =1 u sin’x=0,
T.K. [OJKOPEHHOE BLIPAKCHHUE BCEF/A NOJIOKUTEALHO, TO BO3BEAS B 4 CTCICHL U

BbIYTA U3 00cux vacTell YPaBHEHHS CAMHHLY MOJYYMM BTOPOE YpPABHECHHE,
PABHOCHIILHLI IEPBOMY.
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55.5 (1669). a) 3";+4-G) —iux+4—x=0;

Vx4 '(ljJ‘: ] e VX=X 30,

3 3
norapuMUpys MO OCHOBAHUIO 3, MOJYYUM BTOPOE YpaBHEHHE;
6)J0.5 2°J2=4ux’ —§+%=2; 0.5 2" 2 =427

JorapyUGMUpPYa N0 OCHOBAHHIO 2, MOIYYUM BTOPOC YPABHCHUE,

Al
1292,

2
+3x-1
55.6 (1670). a) f—Ti]~—=3 7 XM 3x-1=3x%+3;
X+
1.k, x+1>0 npu BCeX X, TO, AOMHOKHB 06¢ HaCTH ypaBHCHUS Ha x+1, noayunM
BTOPOE YPaBHEHUC, HE HAPYIIHB PABHOCHABLHOCTH;
sinx+1 1

- == sinx+l=-‘—sinx+],
sinx+2 2 2

T.K. sinx+2>0 npu Beex x, TO, NOMHOXHUB 00€ 4YacTH ynasHCHWA Ha sinx + 2,
TIOYYMM BTOPOE YPABHCHUE, HE HAPYIIUB PABHOCHIBHOCTH.

>5/3
55.7 (1671). a) V3x-5=+9—7x; OJ3: {" . Tk 5/3>9/7, 10 Ira
X

<9/7
CHUCTEMa HE UMEET PELICHUH, I03TOMY YPABHEHHE HE UMEET KODHEH;

X<

FI03TOMY YpPaBHEHHE HE MMEET KOPHEH.

124
6) Vxi—4++i-x*=4; On3: {x . 3Ta CHCTEM@ HE HMEET PEHICHHIA,
<

) o 1 *>9
55.8 (1672). a) lg (x -)+lg(4—x")y=—; O113: R )
Z x" <4
12 CHCTEMA HE UMCET PELISHHii, I0ITOMY YPABHEHHE HE HMEET KOpHei,
x*=3x>0 {xe (—0;0) U (3;+0)

;.
Zx-x*>0 [xe(0:;2)
712 CHTEMA He MMeeT PellcHUl, TO3TOMY YPABHCHHUE HE UMEeT KopHeH,

7x-620 6
Xz =
x20 7

s

6)lg (x2—3x)—]g(2x—x2)=% 1 O3 {

55.9 (1673). a) V7x -6 =x; O/13. { : XP=Tat6=0; x=6; x=1,;

2x+920
61x+3=v2x+9.013 4  x2-3 P Ax=0:x=0:
x+320

x=-4, — ue sxoaurt B OJ13;

6x—-11>0 .
B) ¥6x—11=x-1: O3 J 120 X2 %,.x‘-—8x+l2‘-‘0:x=6;x=2;
x=12

[-x-520
ry-x - 5 =7x+23 . Ch3 17;+23>0. 714 CUCTEMa HE MMECT DPCIUCHHIH,

AODTOMY ) PABHEHME TAKKE RC UMCCT PeLieHE
130



55.10 (1674). 2) Vx* =3x =1 =x -1, x' = 3x = 1 =x* = 2x*+ 1; ¥~ 3x = 2 = 0;

1 1 3
1 = : __+_._l>0’ ——1<0 ;
)x D) NpOBEpKa 16 2 2 => HC MOAXOANT

2) x = 2 — noaxoamr,

Orser: 2.

6) Vx' —3x—1=1-% 1) x =—--;—; nposepka: l—-}?>0;

% +%-—l>0 => MOAXOIMT; 2) x = 2 ~ He MOAXOIMT;

Orser: —(1/2).

B) \/x4 +x -9 =% ¥*4x-9=x*-2x41; 2x%4x-10=0;

Nx=- ;40— = —-2— ; IpOBEpKAa: (-;—)‘ —%-—9>0; l—(2,5)2<0 => HE NOAXOJNT,

2) x = 2; nposepka: 1-4<0 => He noaxoauT;
Orser: pewennit Her,

Ovxt+x-9=x-1;

1) x =-2,5, nposepxa: (2,5)2—l>0 =5 [OAXOJUT;
2) x = 2, nposepka: 2°-1>0 => nomxouT.
Ortset:-2,5; 2.

1675 (c). a) Yx* — 5x% = 2,5x =5—x% x*-52%-2,5x=x"~10x%+25;
5x2-2,5x-25=0; 2x*-x—10=0;
x= -;-; nposepka: (2,5)'-52,52-2,5%>0; 5-(2,5)’<0 = #e noaXomuT;

2) x=-2; nposepka: 2*~5-2%+2,5.2>0; 5-2>0 = nomxoaut;
Otser: -2;

6) xt -5x% - 2,5x =x*-5; F% — HOJAXOJHUT; X=—2 — HE MOAXOJHT,
Orger: 5/2;

B) xt=3x% - 1,5x =x2—3;

x-3x2—1,5x=x"-6x2+9;

3x— -:— x-9=0; 2x"~x—6=0;

1) x =2; mposepxka: 16—12-3>0; 4-3>0 = noaxonmur;

2)x= —% ; TpoBepKa: % —3<0 =He MoJAXOAMT;

Orser: 2;

r) xt —3x% - L,5x =3—x* x= —% — MOAXOIHUT, X = 2 ~— HE TOAXOIUT

Ortser: —(3/2).
s'
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§5.11 (1676). a) (*~9) (V3 - 2x —x)=0; O3: xs-;— :
1) x = 3 — He noaxoauT;,

) {.\'2 +2x-320
s » X=—3 — NOJAXOJHT,

2) x = -3 — NOAXOUT, V3~ 2x =x
x20
x=1 - noaxonur,
Otser: 1; -3.
4
6) (X~ 16)( V4 - 3x —x)=0; OJ13: xS; ;

1) x =4 — HC NOAXOWT; 2) X =—4 — NOIXOAHT;
. {xl +3x-4=0
3)

, x=-4, =1 — NoaXo0auT; Oreer: 1; 4.
x20

§5.12 (1677). a)sin 2x - J4—-x*=0. O/I3; -2 <x < 2;

1)sin2x=0;2x=np;x= E.x——-— E-,.x=0,x= -7-‘—,
2 2 2
(T.k. x po/mxes Bxoaurs B OJ13);
2) Va-x2 =0; x=12; Oreer: 0;4_--721;12;

6)(cos2x—1) V4—-x* =00/A3;-3<x<3;
1) cos 2x = 1;x=nn.;x=0; 2)9—x2=0;x=i3; Oreet 0; 3,

B) (cos® x —sin®*x) ¥1-x? =0.O/13; -1 <x< 1.
Th

. n n n n
Deosir —sinx=0; cos2x=0;2x= =+ M x= —+ — ;x=— = ;x= —;
2 4 2 VR

Dl-xP=0x=41; OTBe‘!‘ZiI;:i:l;-;

n
#£—+7
Hex- JI6-x =0, 0m3:47 3+,
-4<x<4

Dige=0;x=mmx=271,x=0;2) 16 -x*=0;x=+4; Otser: 0; + My £4.
log,(7+6x—x’)~log,(x~2) _

1678 (¢). a 2;
()-2) 10x-24 - x*
T4+6x-x'>0 2<x<7
O3 4x-2>0 . §x#6 . T.K. X — Leable, TO BO3MOKHBIE KOPHU —

10x~24-x'20 |x24

x =3 n x = 5! NOACTaHOBKON B YPRBHCHHC NErko YOCAWUThEA, YTO X = § —
KOpeHb, X = 3 — HE KOPCHb;
Ortger: 5.
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6) logu(6+5x—x2) B 2_‘/;3;

x1=9x+20
6+5x—x">0 2<x<6
O3: x—-2>0 D x4

x*-0x+2020 (x#5

paccy#ias aHAJIOTUYHO NPEABIAYIEMY TyHKTY, MONAYYUM X = 3;
Orser: 3.

§ 56. O6uque memoos: peurenun ypasneHnuii

56.1 (1679). a) 3% = 3% 4% ;

T.K. 006¢ 4acTH NOJIOXHTEILHB, TO MposorapudmMHUpOBas MO OCHOBAHHIO 3
noayynm: 2 — x = x> — 4x;

OTtBeT: MOXHO;

6) (3x* - 2)* = (x-3)";

T.K. TOACTENCHHEIC BHIPAXKEHUS MOryT OBITh OTPHIATCIBHLIMM, TO 3aMCHUB
ypasuenue Ha 3x°~2=x—3 MBI IOTEPAEM 4aCTh KOPHEIi.

OTBer: Henbls,

B). ¥7—x=5x +1;

T.K. 3 a onpeRencH g BCEX 4, TO obe yactu YpaBHCHUA MOXHO BO3BECTH B

kY0, He Hapyluas PpaBHOCHRBHOCTH; NoyunM: 7 —x =5x + 1;
OTBeT: MOXHO;

r) lgi— = lg (2x ~ 7), B ucxoqHoM ypasHenuu umeem: 1/x > 0, 2x — 7 > 0; ecam

370 ypaBHEHHE NPOMOTEHUMPOBATS, TO MOMYYUM ypasHeHue 1/x = 2x — 7, npaBas
H neBas 4aGTH KOTOPOro HE O0A3aTEAbHO NONOKHTENAbHBI, @ 3JHAYMT ITO
YPaBHEHHE HE PABHOCHNBHO HCXOIHOMY.

Orser: Henb3A.

1680 (c). a) (2x* + 1)’ = (1 - %)%,

AHANOrHYHO NYHKTY B MPCALLIYIUCH 321a4H [OAYYHM PABHOCUILHOE YpaBHEHHE
20+ 1=1-x,

OtBer: MOXHO;

6) logo 2 (2sinx ~ 1) = log,, (3 - sin” x);

nockonsky 3 — sin® x > 0 mpm BCeX X, TO MOTCHUMMPOBAHHEM MOMYYUIH
ypaBHenue 2sinx — | = 3 — sin’ x; paBHOCHJILHOE HUCXOMHOMY;

OrseT: MOXHO,

B) Y2 —1=4{5-3.27;

T.K, TORKOPCHHLIC BbIPAKCHHA NOJDKiHDBI OLITL HCOTPHLATC/IBHEL, TO, BO3BCAA B
WCCTYI0 CTENCHDB MBI HAPYUIHUM PABHOCHNLHOCTD,

OTBCT: HENMB3A;
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r) cos (3*— 1)} = cos(3 - 9°);
ypaBHenue 3 — 1 =3 — 9" He GyAeT PaBHOCHILHO HCXOTHOMY, NIOCKONBKY COS —
nepuouyeckan GyHKUML,

OTaer: Henb3.
56.2 (1681). a) 27 = % B32;013:x23:

&3 2 21
2P =22 4x-12= Qx——:t- >3,

O1Bet: 21/4;
G) 10°5:%79.0.00001 = 6,1°* 7. OlI3: x> 7;
pORE DS pglon (N (2 60421 = 3D,

—10x— il =0 (x— EI}x + 1)=0: x=-1 ne noaxonyt no O1A3.
Orger. tl.

£6.3(1682).a505 sinx-cosX = }. sinx — cos x = 0; sinxcos%—cosxsin—}:() ;

sn(x - I‘-)=G‘;x=1t— T .
4 4

) {\fi)sm ! 33=4Y19 ﬁsgn ! W3 =4729 ;cos’ x=0;x = % + mn.

56.4. a) log; (x> - 10x + 40) = logy (4x — 8); O/I3: x> 2;

—l4x+48=0:x=6.x=§;

Creer: 6; 8:
x-2 x+1 x>-1
gy lo =1lo ; O3: S X#2;
’ g‘ﬁ2x—4 g‘ﬁx+2 A [_\‘<-—2
x—-2  x+!

= = (X =2x=0.x=0,x=2; x=2 — ue Bxeaut B O3;
x—4 x+2

Oiner: O

1683 (¢). a) logy (x* — 10x + 40) = log, (4x - 8); GO3: x> 2;
Ao lAx+48=(x=6.x=8:

Orieer: 6: 8:

) loggs (9x - 4x7) = loges (" + 4x%), O3: 0 <x < %;.ﬁ +8xF —9x =0;

s 8x-9)=0:x=0,x=-9. x=1:x=0nx=-9 ne sxopar B OJi3;
Crset: L

thg F 2% = o com: | %77 a2
ry isg - Lx#EZ
TES x4 g\f x<—2"
v —
H2 Xl a9 o0 x=0.x=2 x=2— ne sxonur B O3,
24 x+2
et 0.
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5x-6>0
r) log,,v5x~6 =loga',\sz—2 ; O13: { : 250" x> 2,
-2>0

5x-6=x-2;x*~5x+4=0;x=4,x=1;x= | — He nOAXOAUT;
Ortser: 4.

56.5(1684).a) (X —6x)’ = (2x-7); X~ 8x+T=0;x=T,x=1,
Orser: 1; 7,

- 9 6x-120 1

D)(J()x 1+1) (\/6x+) o/13: {x+8>0 Xz 2,
6x=1+1+2J6x-1 =6x+8;:6x—1=16;x=17/6;

Orser: 17/6;

56.6 (1684). a) Q¥ +16)=(10-2) 2,2 — 102+ 16=0;2°=8,x=3,2 =
2,x=1;

Ortser: 1; 3;

6) (logﬁ_,x— 2)3 = (2logy; x + 1)’; OJ13: x> 0; logy , x — 2 logy ¥ ~ 3 =0;
log,; x=3,x=0,001; logy; x=—1,x=10;

Orsert: 10; 0,001. _
1685 (c). a) sin (3x+3) =sin (x-—’f); 25in(x +3)cos(2x+i)=o;
3 6 4 12
x=- 2 tmmx= L 2 Omer- 2 LN .
4 24 2 24 2
6)tg(%—x)—tg(—+2x) ——x=z+2x+nk 3x+ k= 2—”
=—_1t.-+_1t_k. OTBCT _l-{- ..niz..
72 3 7 3
T n X n Ix
B)cos(x— —)=cos(2x+ —); sin —+— sin— =0;
) cos (x 4) ( 4) ( 4) >
x—zﬂ x———n- + 2nn. OrBeT: ZEE;—E + 2nn;
3 2 3 2
ryetg2x =ctg 3x; 3Ix=2x+wk x=nk, HOX#T x;tlr;-

OrtBeT: HeT pelucHni.

56.7 (1686). a) 27 ** -8 = 0; ¥ +3=3x+3;2* = 3x=0; x =0, x = 3. Orser- 0; 3
6) 275 =3 =0;15-3% =x* - |; 4x* = 16; x == 2. Otner" £2.

1687 (c). a) Zlog.x-log.xja—z,ﬁ =(2J§+1)2 ~9; 2log|x-log,x’42.5 =23 14 \/2—8.
2log x* —log; x =0; log3x=0;x= 1;

6)3 .33 = JE .cosx+15 1; cosy =—(1/2), x = £ %T—t-+27m
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W27 1

56.8 (1688). a) (/3 )&* = e LU IR % +
6) (2 )25 = .cosx=—cosx—1;cosx=~ l;x=;‘r 2 o
2'2CIJS—‘ 3
764950 9
56.9 (1689). a) log§(7x+9)-10g%(8—,\')=l; OA3: {8—_t>0 ; —7<x<8:
ve9=28 2 e v=n L Oper o L
3 3 23 23
J -1>0 1
6)log ,(3x—1) tlog |2 3x+ Iy=log,, 8 O13: x> —;

dx+1>0 3
9x%=9:x=1. x=-1;x=-1—ue gxo;mr B O/3. Otser: 1.
56.10 (1690). a) ¥’ - 9x° + 20x=0: x{x* - Ox + 20} = G; x (x = 4) (x - 5) =0,
=0, x=4.x=75;
6).\'3+x2—9x—9==0; P-NE+1)=0@x+ Dx=-3)(x+3)=0;
x=x3,x=-1
1699 (c). a) X* — 937 + 20x = 0; x{x* = Ox + 203 = 0; x (x — 4) (x — 5) = C:
x=0,x=4,x=5;
) - 3x"—4x+ 12=0:x(x*-4)-3 (P -4)=0:
(-2 (x+2D(x-3)=0ix=22x=3;
B) X"+ 8x* + 12x" = 0; (2 + 83 +12) =0: ¥ (x + 6) (x + 2) = 0;
x=0,x=-2.x=-6;
DY+ —9x-9=0;(x-9(x+1)=0: (x + 1) (x=3) (x+3)=0:
x=k3, x5~ 1

56.11 (1691). a) Vx* —3 ¥ —18Vx =0:Of3: x> 0: V¥ (x —3x-18)=0,

Vx x-6)(x+3)=0:x=0,x=6,x=-3;
x =-3 — ne pxoaut 8 O3,
Orgert: 0: 6:

6) Vx’ 2 ¥ —15¥x =0:0m3:x20; Y5 (F-2x-15)=0:

s/,—r_(.\'—S) x=31xx=0,x=5,x=-3; x=-3 — ne sxonur 8 OJ13;
Orset: 0: 5

56.12(1692). ) 2" x—4x-4+2"=0:2"(x-1)-4 (x+ 1)=0;

(x* DE-4)=0x=-1:x=2;

6)3 - x—3" - 27-9x=0;3"(-3-%x-3)=0;

tx—3)(3‘—9)—0 x=2x=3;

56.13 (1693). ) 2 sinx —8sinx~4—x =0: x 2 sinx~ 1}— 4 2sinx~- 1)=0,

sy 1v-2)(x=2)=0ix=2.x=-2.x=(~ ) 56‘- + muk,
0)2x cosx~9=18 cosx~x:x12cosx—-1)-9(2cosx—1)=0,

12cosa iy 3y —3)=0..\'=13.x=rg <~ 27n
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56.14 (1694). a) sin 2x=sin x; siix(2cos x~ ) =0; x=nn, x=+ -1:-:- + 2mA.
6) cos® (- x) +sin 2x = 0; cos x (cosx + 2 sinx) =0, x = -;E + nn,

, 1 1
cos x+2sin x=C; ctgx = -3 ;X = —arecig E + 7m;

B)'\/-3_COS3\" sin 8x; cos 3x (J—_, sin 3x) = 0 t=%+%‘
T TN
x=(-DF =+ =
(=0 9 3
F)Sln (7{‘*‘-—-)—-—-511&.—.0;5”-1_(bln___(-os_-:_)=0

ﬁsin%sin(%——}) =0; x=2nn; x = % + 27

56.15 (1695). a) 8x° + 7x' — 1 = 0; nycTb X° = @, Toraa noayunM: 8a° + Ta - 1 =0;

a=

6) L+3x4-4=0; MyCTh x*=gq =0, toraa IOy YHM: a+3a-4=0;
a=1=x==%l;a=-4—ue noaxoaur. OtseT: £1,

56.16 (1696). ) Vx? ~2x+1-6¥x—1 =7, yx—1 =a = 0;a* —6a -7=0;

a=7=x=50;a=-1 —— H¢ NOAXOIHUT. Ortser: 50.
6) Vil—4x+4-6=5V2-x;V2-x =a=0;a°-5a-6=0;
a=6=>x=-34;a=-1 — He NOAXOIMT. Orser: —34.

56.17 (1697). a)

2x -1 o 2x-1
a—4a+4-—0,a—2,.x+3—8x—4;6x=7;x=7/6;

5
6) ,’5-*—3 +5 ,/"—*3 = 6; ,/2”3 =a>0;a+t = =6a’~6a+5=0;
2x -1 S5x-1 2x -1 a

=l=3x=la=5=25x-1=25x+73;20x=-76, x=-3,8;
Orser: 1; -3.8.

- 2
2x+3 \}2z+3 -4 |23 =a>0;a+(4/a) =4,

56.18 (1698). ) 2+ 2 1= 3: 2= 4> 0: 4+ 2 =3: 2~ 3a+2 = 0;
a

a=1=>x=0a=2=>x=1.
Orsger: 0; 1.
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6)25 5 -50=5""15%=g5>0,0>-540-50=0;a= 10 = x =-log; 10;
a = —5 — He NOAXOAMT.

Ortser: —logs 10,

B)S +4=5%"15.5%_§%¥_4=0,0=5%>0;5a%-a-4=0;

a= -—%<0 — He nogxogut; =1 =>x=0. Orser: 0.
D371 -29=-18.3"%3%=3>0;3-4°-29 + 18=0;
a=%=>x=log32—l;a=9:>x=2;

Otsert: 2; logs2 — 1.

56.19 (1699).2) 72"'-50.7"=-7,7*=a>0,74* - 0a+7=0;a=1/T=>x=—1;
a=7T=>x=1

Orset: £1.

6) logax+12=Tlog, x; logy x=a; a*~Ta+12=0;a=3 =>x=8;
a=4=x=16.

Ortzer: 8; 16.

B)4sinx+4=17sinx;sinx=qa,lal <1;4a2-17a+4=0;
a=1/4 = x= (- ) arcsin (1/4) + 7n. a = 4 > | — He NOAXOAUT,
Orser: (~ l)" arcsin (1/4) + nn;

Ddx -¢x —2=0,%x =a>0,a-a-2=0,a=2=>x=64
a = -1>0 — He noaxoauT,

OrseT: 64.

56.20 (1700). a) lg” x> +1g 10x—6 =0, O3: x> 0; a =g x; 4a* + a - 5=0;
a=- % =2x=10 g=1=x=10;

Orser: 10; 1076,

6)3+3 =43 =g>0;a"-4a+3=0a=3=>x=1;a=1=>x=0.
Orser: 0; 1;

B) 2cos’x - Tcosx~4=0;cosx=a, |al <1;24*-Ta-4=0;

a=-— % =>x== 231[- +2mn; a = 4 >1 — He NOAXOAWT;
OrBer: £ 2—; + 27m;

r)Sz‘[‘—+125=6-5‘/;”;5 ‘/x_=a>0;a2—30a+125=0;a=5=>x=1;
a=25>x=4.
Ortser: 1; 4.

5621 (1701). 2)x = Yx;x=0;x=2 1. 6) |x|=¥x; x=1;x=0 (cm. puc.)
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56.22 (1702). a) 2° = 6 — x; x = 2 (cM. puc.)

Y
2
X

(l/3)”—x+4 x=-1 (cM. puc.)

d

56.23 (1703). a) (x — 1)* = logax; x = 1; x =2 (cM. prc.)
Y

6) logyax = (x + %)% x = Y4 (cMm. puc.).

Ve

56.24 (1704). a) 1 - x—lnx x=1 (cm. puc.)
Y

X

=9 (cM. puc.).
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1705 (c). a) log .x = sin x; | pewmende (cM. puc.);
Ftag

6)x*+ 1 =cos x; 1 peureHne (cM. puc.);
Pt 3
M,
mLE ] ANE
2z 2
B) log 5, % = cos x; 3 pewenns (cM. puc.);
1

ﬂl/ INGAr 2n SN
2 2
2

2

. 1
r) sin x = Y x; x = 0 — peienue, npu x > 0 — 3 petueHUS (CM. PUC.) H B CHITY

HeueTHOCTH 00eux uacreit ypaBHeHHs npu x < 0 Taioke 3 peuieHus; T.€. BCEro

7 peutenuii.
14y

D—7<
'"‘ ﬂ\%{/n 57” 31?\)‘

1706 (c). a) 2" = sin x, x € [0; + «0); npux=02°=1#0=sin0; mpux>02">1,
sinx < 1, 3Ha4UT, pelUEHH HET;

SIE]

x % x
6) (%) =¢0s x x € (—o0; 0); npu x =0, -;1 =1=cos0; npux <0 (g—) >1, cosx

<1, T.e. umeerca | pewenne — x=0;
B) 7 ¥ =cos x, x € [0; + c0); pacCy*OeHHS aHANOTHUHBI NPEABIAYLEMY NYHKTY; 1
petueHue;
r) log; x =sin x, x e (0; 3]; 1 pewenue (cm. puc.).
Y
1

=

1707 (c). a) X* — 657 + 11x— 6 = 0; (x* —x) — (6x>— 6x) + (6x — 6) =0;

=D =5x+6)=0; x-D(x-2)(x~-3)=0;x=1,x=2,x=3;

6) X+ T 6=0;x(x+ D+ 67— 1)=0; (x+ 1) (x* + 6x—6) =0, x =— 1,
x=-34+ W/G;

B X+ 27 +3x+6=0x (x+2) H3(x +2)=0; *+3) (x +2) = 0; x =-2;
DX +4x2-24=0,(x-2) (2 +6x+12)=0; (x—2)(x +3)2 +3)=0; x =2.
56.25 (1708). a) (x — 1)* +36 =13 (P - 2x+ 1); (x— 1)* =13 (x - 1)° + 36 = 0;
Dx-17=4x=3,x=—12)(x-1?=9;x=4,x=-2;

Otsert: 3;4;-1; -2;
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6) (2x+3) -9=8 (4x" +12x +9); (2x +3)* =8 2x + 3)*~ 9 =(;
1) (2x+3)2=9;x=0,x=-3; 2) (2x + 3)* == 1; Her pewmenuii;
Orser: 0; -3.

1709 (¢). ) (P - 5x + 1V - (x=2) x -3 =1; x> ~Sx+ T =a > —a+ 1= 1,
1) a =0, x*~5x+7=0; pewenuii ner; 2) a = 1; x> - 5x +6=0,x=2, x = 3.
Orser: 2; 3;

6) (x-2) (x~4)’+2 (x-3)2-2=0; (>~ 63+ 8)* + 26> - 6x + 9) =2 = 0;
X-6x+8=aa’+2(@+1)-2=02"+2a=0,a=0,x=2,x=4
a=-2;x*~6x+ 10 =0 — kopHeHi Her.

Orget: 2; 4.

1718 (e). a) x (x - 1) (x =2) (x=3) = 15; (* Bx) (P - 3x+2)=15: ¥ - 3x+ 1 = g;
a’= 16;

Da=4;x"-3x-3=0,x= 31;/51—;

2)a =—-4; x* - 3x + 5 = 0; peruenuii Her.

Orser: 3i;/2—l ;

-+ x(x+2)=24; (P +x) (P +x-2)=24:x* +x~ 1 = a; a* = 25;
Da=5,"+x-6=0;x=-3,x=2;
2) a = -5; x* + x + 4 = 0; peutenuii Her;

Orser; -3; 2.
3 2. .2 3 2
1T (c). a) =3 -x-x"x’+xtl=qg, - =-a+4;ad-4a+3=0;
X +x+1 a

Da=Lx+x=0:x=0,x=-1;
2a=3;+x-2=0;x=-2,x=1;

Orser: 0; £1;-2;
x’-x X -x 2 a a+2

6) — - = =hLx'-x=a —- =l az-l;a#2;
x=-x+l  x'-x+1 a+l a-2

a@-2a-a*-3a-2=d*-a-2;a*+4a=0;
Da=0;x>—x=0x=0,x=1;

2)a =-4;x* — x + 4 = 0; peteHuit xer;
Orpet: 0; 1.

xZ—z—
56.26 (1712). 2) V6x2 -3 = V5x -2 ; 5 cx= 1

6x% —5x-1=0

xE(—w;OIUIg;M)‘

6) \/312-5x=\/x2+2x—5; x:%,

2% -Tx+5=0
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2x' —11x+ 6 = 4x> —36x + 81

56.27 (1713). a) V2x* ~1lx+6 =2x-9; 9 :
x>=
2
2% -25x+75=0
9 L x=5,x= 13,
X2 ’ 2
2
x22 7 _ _
) Vxi+2x—8 =2x—4; 32" -18x+24 0;
X +2x-8=4x* —16x+16 |x=2

x=4 x=2.
56.28 (1714). a) 16x — lS\/;— 1=0, s/—= LLx=1,

\/— =—{1/16) — ne umeer pewreHuii.
Orser: 1.

6)2-x+3 V2-x =4; 2-x =a=0;a+3a-4=0;a=1=x=1;

a = —4 — He NOAXOAUT.

Orser: 1.
B')3x—8\[x—+5=0;\[x—=l=>x 1; s/_——=>x— 295
OTBeTCl;E;

9

N5Vx+3 +x+3=6; Vx+3 =a20;a*+5a=6a=1=>x=-2;
a = —6 — HE NOAXOAMT.
Orser: -2,

5629(1715).2) ¥x - ¥x -2=0:Yx =a20,F-a-2=0;a=2>x=1024,
=—1 — He noaxouT,
Ortser: 1024;

6){‘/;'_+2§/x_—3=0;5/;=l:x=l;§/;—=—3—ﬂﬂpemeﬂnﬁ;
Orset: 1;

B) ¥x —64x +8=0 5 =4=x=209; 5 =2=x=64;
Ortser; 4096; 64,

r)6§/x——2§/:\'_ —4=0;§/;—=l=>x=l;«8/;—=—-(2/3)—peu1eﬂuﬁﬂer;

Oreer: 1.

>1

56.30 (1716). a) Vx+ 1 + Jx—1 = V2 ;0/3: {"> 1;x21;2x+2\/x2~— =2;
x_—
Vrl-l=1-x x<1=>x= 1; mposepka: J_ = s/i;

Orger: 1;

6) V2x+1 — Jx-1 =v3;003:x= ;2% +1=x—1+3+23x-3;
x—1=2x-3; Vx—1 (Vx=1-23)=0;x=1,x=13;

Ortser: 1; 13.
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56.31.a) V3x—1 + V6x+2 = Jox+1;0[3:x =

4

G | e

Ix+1+2 18x2 =2 =9x+1;18x* - 2=0;x=

o |-

x=—(1/3) — ne pxoant & O3
Otser: 1/3;

6) V6x—14+v5-x=V5x-9

x221
3

OJ13: {x<5 :xel:Z;;S]
4 3

xzl—=

5

5x—9+2J—6x2 + 44x—70 =5x—9

3x1-22x435=0=>x=5, x=2§

1

Orgerix=5; x=2—,

1717 (¢} a) V3x—1 + Jéx+2 = V9x+1;0/3: x = %;

9x+1+2 /1822 =2 =9x+l;18x2—2=0;x=§:

x=—(1/3) — ue sxoaut &8 O113;

Orser: 1/3;
x=7/3 .

6) V6x-14 - 5-x = J5x-9;0I3: {x<5 ; xe[=;5L
x29/5 '

5x-9-2 —6x2+44x—70=5x—9;3xz——221+35=0;qr=5,x=%.

Orser: §; 7/3.

56.32 (1718). 2) ¥ —dx— 6 =y2x —8x+12 ; P dx+6=c = 0;a—-12= v2a .

i 44 =
{a 26a+1 O;a=18;x2—4x—i2:0;x=6,x=—2;
az12

L8

Orser: 6; -2;
6) J2x' —8x+12 2 =3x+ T -3x~5=a=0; Ja = -a+12:

3 =
a 25a+i44—0=a__.9;x7-m3x 4=0;x=4,x=-
a<i12

3

Ortser: 4; -1,
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1719 (c). ) V2x? —8x+12 + Vx'=3x+6 =3, ~3x+3=a 2 0;
Ja +Ja+3 =3;0/3:a20; 2a+3+2Va’ +3a=9;

Val+3a=3-gq {a +33a a -6a+9 a=1;x-3x+2=0;x=2,x=1,
as

Orteer: 25 1;
6) Vel ax+ 7 +dx 4 x42=3x2+3x+19 ;X +x+2=g 2 0;
Ja+5+ Ja =Ba+13:2a+5+2 Ja’ +5a=3a + 13;
2 —
2 JaTr5a —ats: {3a +4a-64=0,
a>-8
Da=4;x+x-2=0x=-2,x=1;
2)a=—163);, x> +x+ (22/3)=0; pemcum“d HET;
Ortser: -2; 1.
56.33 (1720). a) sin® x + ¢cos* 2x=1; 1 — cos 2x + 2cos® 2x = 2;
2cos? 2x — cos 2x - 1 = 0;
1)cos2x=1;2x=2nn; x =7m,
2) cos2x =-—(1/2); 2x = £(2x)/3 + 2nn; x = £n/3 + 7n;

Otser: lk-

6) cos 2 3x — sin? 3x — cos 4x = 0; cos 6x — cos 4x = 0; sin x sin 5x =0;
x= —-ﬂ;—n—,x=1tk;x=(1m)/5;

Orger: (nn)/5.
56.34 (1721). 2) cos 5x + cos 7x — cos 6x = 0; 2cos6xcosx — cos6x = 0;
cos 6x (2 cosx—1)=0;

cosx=1/2;x= :k-;+21m 2) cosbx = Ox—i+ﬂ,

12 6
Orteert: £(n/3) + 2nn; (7/12) + (rn)/6;
6) sin 9x — sin 5x + sin 4x = 0; 2 sin 2x (cos 7x + cos 2x) = 0;
sin 2x cos —9i *COS 2— =0 x= ﬂ;x= T4 Lﬂ,x= Zs ﬂ;
2 2 9 9 5 5
m m 27 m 2mn
+ +

Oreer; —; — + —; — + —.
29 9 5 5

56.35 (1722). a) cos 6x —cos 2x + cos 8x — cos 4x = 0; sin 2x (sin 4x + sin 6x) =0;

sm?.xsinchosx=0;x=—n—’£,x=£'l,x=-1-t—+7m;
2 5 2
OTBC’I‘.-R—’Z;M,
2 5

6) sin 3x — sin x + ¢os 3x — cos x = 0; sin x (cos 2x — sin 2x) = 0;
sinxsin(2x — (w/4))=0; x = nn,x—%+ lzn-,
O’I‘Ber‘1m;—7£+B

8 2
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56.36 (1723). a) 3 tg? x— 8 =4 cos’ x; OJI3: cos x # 0; 3 — 3 cos? x— 8 cos® x =4 cos’x;
_dcos*x+1lcos’x —3=0;

1 1
l)coszx=z;cosx=i 5;x=:b % +2nn,x== 271‘ + 2an; x = £(n/3) + nn;

2) cos’x =-3; peleHuid Her;
Orser: £(n/3) + nin;

.2

sin® x . .
———; 4sin*x~17sin’x+4=0;
1-sin®x

6) 4sin*x = 4 — 9tg’x; 4sinx=4-9

) sin’*x= l;x=(——l)" Toamkx=(-1"E vk =2l ek
4 6 6 6

2) sin’x = 4; pewienuii Her;

Otser: i% + nk.

1724 (¢). a) sin’ x — sin® x cos x + 3 cos® x =3 sin x cos’ x;
sin® x (sin x — cos x) — 3 cos” x (sin x — cos x) = 0;

sin (x - %) (sin® x =3 cos* x) = 0;
1) sin(x -5 =0, x= = + a2 tg?x =3, x =4 +mm;
4 2 3
Ortser: 2 +1m;tE + 7
4 3

. . n
6) sin’x + § sin®* x cos x = 6 cos® x; cos x # 0, T.K. x=-é-+1m HE ABNAIOTCA

PCUICHUAMMU,
tx+5tg%x-6=0;(tgx-1) (tg®x+6tgx+6)=0;

Digx=1;x= % + nn;

2)tg’x + 6tgx + 6 = 0; tgx =-3 & ﬁ;x=arctg(—3i: ﬁ)+1m;
Otger: % + n; aretg (-3 £ 1/5)+1m.
56.37 (1725). a) sinxcosx—6sinx+6 cosx+6=0; cosx—sinx=t;

2
sin x cos x = - 55-+ %; 1P+ 12+ 12=0: =126~ 13=0;
1) t =13; cosx — sinx = 13; peweHnii Her,
\/i 1,2 T

n
2)t=-1; i =)= — ;x=(-1 + -+ k,
) sin (x 4) 5 x=(-1) 2 2 T

OTBe'r:(—l)k Xy £+1clc.
4 4

0)5sin2x— 11sinx—11cosx+7=0;sinx +cosx=t;
sin2x = 2sinxcosy =t* - 1; 5 - 11t + 2 =0;
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| T V2 n .. 2
1 t=——;smx+— === =—— +(-1 C —_— k;
) 5 ( 4) 6Ty (- D arcsin T

2) t=2: sin(x-f.l;-) = \/5; peuieHuit ner;
Orger: _% +(- l)" arcsin %g- + nk.

1726 (¢} a) 8VF =3 4VX 3. 2%t pgog 2Wr 3. 92 L. 0% 4 g,
(2F 2 g F _gy=g,

1y 2% =1 x=0: 22 _a o _g=o 2 g =4
2‘/; = -2 — HE UMCET pelICHMUI,

Oreer: 0; 4,

6)4 |Ogsx_6 .2 !c\g5X+ 2 log5525 =0; 22'035x—6 ] log.sr+ 8=0:

1) 2085 % = 4. x =25 2) 2108s% = 2.5 = 5,

Oreer: 25; 5.

1+x ]

— - 1
56.38 (1727).a)2"-5 * =50,2"-5 ¥ =10; — +x log:2 = logs10.
x

logs2-xlogs Ko+ F=0; ]
D=log’ 10-4logs2=1+2logs 2 + log’sZ — 4 logs 2 = (1 — logs2)*;
241~ -
_ lilog,2+1-log 2 —log, 5, x = I+log,2+1-log 2 ~
2iog, 2 2log, 2
Ortget: 1; log.5,
3

€)3 - 2% = 24; 3 +xlog;3 =3 + log,3; x* log,3 — (3 +log3x +3=6;
X

co3tlog3t@-log,3) 6
Zlog,3 ' 2log, 3
x-2 |

=3log, 2, x=1; QOreer: 3 log,;2; 1

8) 3771 625 1 =225:3%"!. 625 7=2—95;.

1
x~1r ;—~log3 625 =12 - log; 25;
—X

(x=1P~(x-1)(2-2logs 5)-4log; 5=C;
Dx-1=2;x=3; }x-1==-2logy 5;x=1-2log 5:
Oreer: 3: 1-2log, 5:
atd 2 2
rNs 2+ =40;5 2% =20,x+ —logs2=1-+logs4;
x

X —x(1+2logs2)+ 2loge2=0;x=1,x=2logs2;
Orser: 1; 2log; 2.
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5x-4>0

sx> 3
>0 5

’

1728 (c). a) logg, V5x -4 = log,,x; O/I3: {
Y -5x+4=0x=4,x=1;

6)log; V3x2 —7x+9 =log, (x+2); Ol3: x>—2; 32— Tx+9 =x? + 4x + 4;
2x2—11x+5=0;x=%,x=5;

B) log; (x— 1) =log; V6x 11 ; OJI3: x>%;xz—8x+ 12=0;x=6,x=2;

r) logoax = logoa Vx> +x ; O[3: x> 0; X =xt+x;

x =0 — ne sxoaut B O/13;

OrBer: HET pelueHuii.

1729 (c). a) logzovsx +12=7log,x; loghx~Tlog ,x+ 12=0;
iog,x=3;x=8;2) log,x=4;x=16;

Orger: 8; 16;
6) log’gsx~6log , Jx +8=0; log’osx~6log, x +8=0;
1 2
1) loggsx = 4x——- 2)loggsx=2;x %,
Orser: l i
16 4°

B) 9 log?sx =11 log yx + 12; log?,x — 11 log ;x ~ 12 =0;
1) log,x=12; x =4096; 2) log ,x=-1; x l,

2

0TBCT:4096;%,

log, x+11=log? x -2log, x +1
r) Jlog, x+11 =3logy x - I; 2 2 27
) ylog, B {310g5x21

log,x=5
log? x - 3k -10=
{ngx 30g2x 0 0; _[log2x=-2; x=32, x=l;
x22 4

x22

OrseT: 32; 1/4.

1730 (c). a) log s+ 1 (P =3x+ 1) = 1; %= 3x+ 1 =x+ ;X —4x=0;x=0,x = 4;
nojacraHoBko# yoexaaemcs, 4To x = 0 — He noaxoauT, X = 4 — MOJAXOAHT;
Orser: 4,

6) log, (2x?=3x-4)=2;2x>-3x-4=x%

x =4 — noAXOAMT; X =— | He MOAXOAUT;

Orter: 4.
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0,2">7
1731 (¢). 2)In (0,2 - 7)=1In (9 -3 - 0,2); O[13: { > ;  HET pelleHuii;
0,2 <3
6 9bex _12.30mx 4yl o X0 ;x=3,x=9;
T Xt -12x427=0 R

e Loy s g gy 1=t e
€

lgx*-x-2=1 x=4
x>2 : {x>~2x—~12—0; x==3; x=4;
xz-1 = Lx>2

Dlogs(2+3-5 ) =x+1;2+3-5"=5-5%5-5"%_2.5"-3=0;
1)5 *=1;x=0; 2)5 =-{(3/5); Her pewennit;
Orser: 0.

1732 (c). a) 10 |n2(3x—e)—51n(2x+u) — (0’|)!n(2.\'+u)5—] :
1-5In@x+e)=In"Bx-e)-5In(2x+e); W’ Gx-e)=1;
Jx-e=e T3
Ix—e=1/¢ e +1
X=—
3e

; nposcpkoft yockaaemcs, uto 00a KOpHA NOAXOIAT;

2
OrtseT: zg; ¢ +1 ;

3 3e
O Ig(9¥+3""-1)-1g(3*~2-99=0;3"+3 -3 -1=3"-2.3%
3-3% +2-3*-1=0;

)3 = -;— ; x=~—1 — mogxoaur; 2) 3* * —1; uert pemicunii;
Orper: 1.
1733 (c). a) log;o (g (x+1) - 1)~ = logorGlgx+ 1)-1)-loggs(lg (x + 1) +3);

7

PG+ D+21gx+1)-3=31gx+D-LIg x+D-logx+1)-2=0;
Dlg (x +1)=2; x =99 — noaxoaur; 2) ig (x + 1) =— 1 — HeT pewenui;
Orser: 99;

0) logﬁ GBx-23x—1)=21logs @V3x-1 +1);3x-1=43x-1;
V3x -1 (J3x—1—4);=0;
1) ~/3x— =0;x= -;— — MOAXOAHUT;
D) VIx-1=4;x= 1?7 — UOAXOLMT;
1 17

Oteer; —; —.
3°3
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1734 (). a) Ig2x -5 lg x| =0; 1) ligx| =0;x=1;2) J1gx| =5;x=10%,
Orser: 1; 10%;

2
6) In’x - 3in"x =0; In*x l—i =0; [nx|=3;x=¢%;
|in ] Jtn x|

Oreer: e .

1735 (c). a) logzo'sx—B |log O.le +logosx=0;

D x € (0;1], Te. loges x| = log o5 x; loggysx— 2log, s x =0,

[log,sx=0 [x=1

 logysx=2" [x=1/4

2)x 2 1, T.¢. | logesx| = -log ¢ 5 x; logg'5x+ 4logy s x=0;

_logo_,x=0 NELE
x=16"

[ logosx= -4

Orser: 1; 16; l;
4

6) Ig? x — 9jlg x| — Ig x =0;

l) (0 1] T.C ll |——lgx 1 2 +8lg'—0 : :
xe(ut], T.C 3 X M 5 8;
B & lgx———8 x=10
lgx—"O |X—l
2 XZI,I.C.I = ,l ZX—IOI ).’"0; > 5

Orser: 1075 1; 10,
1736 (c). 2) log, (2sinx—1)= log; (2 - sin’x); sin’x + 2 sinx — 3 =0;
6 6
[anx=—3; == + 2xn;
sinx =1 2
6) logs (2 cos’ x — 1) = logs (~ 11 cos x + 5);2 cos’x + 11 cos x— 6 =0;
[cosx:llz

; K ~(11/2)+ 5 <0 ucos x| < 1, To peieHnit Her.
cosx =—6

1737 (c). a) log; sin x = log, (—cos x);
sinx+cosx=0 [sin(x+n/4)=0 [(x=—(n/4)+mn
sinx>0 ; 4sinx>0 ; asinx >0 : x=—1[-+21m;
cosx <0 cosx <0 cosx <0 4
6) logs cos x = log; (-sin x).
cosx+sinx=0 [x=—(n/4)+nn
sinx <0 3 4sinx <0 ;x=—£+21tn.
cosx>0 cosx >0 4
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1738 (). a) Vx sinx log, x = 0;
sinx=0 x=mn
Vx=0 x=0
log2x=0; x=1 ;
x>0 x>0

Oteer: an, n>0; 1.

6) V3x+1 cos 2x lgx=0;
\/3;+—=O [‘x=—(l/3)

cos2x =0 x=3+E
lox =0 : 4 2.
gX = | x=
Ix+120, x>0 x>0
Orser E~1»-T£'1,n20,1
4 2

56.39 (1739).2) 2 ™' (sinx - -‘-/—23 )logos (x+4)=0;

sinx=——-3-— x=(—])"—1£+1rn

2 . 3
logy(x+4)=0" |[{x=-3 ?
x>-4 x>-4

Orger: (—l)"§+ wn,n>0,-3.
3

6) (sin 2x + co5 2x) (x - 8§ /2x—15)=0; O/13: x> 7.5;
1) sin2x + cos2x =0, sin (2x + (n/4)) = 0;

x=- % + -1%1— ; n 26 (T.K. x gomxeH Bxoauth B OJ13);
2) x=8V2x—15; x* = 128x + 960 = 0; x = 8, x = 120;
™

Orper: §; 120,——7E + —.n26.
8 2

&
1746 (¢). a) 1+ X% = [—;—) : OYEBHHO. X = ( — KOpEHB;

N 1\
T.K I+ x° > 1, kéJ < I npu Beex x # 0, 1o Apyrux kophedi, kpome x = (, HeT;

Orser: 0.
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6)3-x*= 2!l ; iyeTs x 2 (; T.K. napabona yGbIBacT Ha 3TOM NPOMEKYTKE,

a 2 BO3pAcTaeT, TO MepeceveHue MokeT OBITh TOMBKO OAHO — B CHIY
uetroctH ymkumit y =3 — ¥ uy = 2% x = —1 — Tawke KopeHs u Apyrux
KOpHei, kpome x = 1, ue Gyaer;

Orser: 1.

1741 (). a) 2 - x— x =0;

2-x= i/x_ ;y=2-x-ybsiBaer, ay = i/;c— — BO3PACTaeT, 3Ha4YuT, rpaduxu
THX GyHKUHMH UMEIOT TONLKO OXHY 06IYIO TOUKY —x = 1;

Ortsger: |

6)logsx +(x— 5P =1;

OJI3: x> 0, npu x > 0, y = logs x Bo3pacTaer H y = (x — 5)° — Bospactaer = y =
=logsx + (x — 5)* — Bo3pacraer; 3HauHT rpaduK 3TOR (GYHKLMH MOKET MMETb
TONBKO O/HO MEPECEUYEHHE ¢ MpsAMoii y = 1; Nerko BHAETb, YTO NCPCCCUCHUC
6yner npux = 5;

Orteer: 5.

56.40 (1742). a) sin 54—”x=x2—4x +5 dymauma y =x* —4dx+ 5= (x-2)* + 1
, S5m
ApHHMMaeT MHHHMaIbHOe 3Hadenwe | nmpu x = 2; dyHkuns y= sme
2 8n "
NpAHUMaET 3HadyeHHe | npu x = 3 + 5 => x =2 — eNHHCTBEHHBbI} KOpeHb (T.K.

¥ -4x+5>1npux#l, asin%’lx < 1); Oreer: 2;
6) — cos Tmx = x* ~ 6x + 10; paccyxnas aHanOrH4HO NpeabLIyEMY TTyHKTY

MOAYYHUM: X = 3;
Ortser: 3.

56.41 (1743). a) Vx* -2x+2 +log; Vx’=2x+10 =2;
dyuxung y = Vx’ —~2x+2 NpHHHUMACT MEHHHMANBHOE 3HAYHKE y = 1 mpu x = 1;

$ynxums logs Vx*=2x+10 TPHHIMAET MUHUMANbHOE 3Ha4eHKe y=1 mpu x=1;
Ortset: |;

6) (x— 7)° + logs Vx? —14x+74 =1;

paccyyicias aHAJIOTHYHO NMPEABLLYILECMY YHKTY, NOAyqYnM: x = 7;
Ortger: 7.

56.42 (1744). a) log, (* - 4x + 8) =sin STU - cos %; dynkuus y = log, (x* -
4x + 8) npuHAMaeT MUHHMANBHOE 3HAYHHE Y=2 NpU x=2, MpH x =2, y > 2;

. Smx X
¢ynkuus y= sin el cos > TIPUHHUMCET MAKCUMANLHOS 3HAUYCHUE y = 2 TIPH
x=2;mpux#2,ys2; Orser: 2.
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6) log; (x> + 4x + 13) = cos mx ~ sin —7:1 paccyaas aHaTOTHYHO NPEILLLyIeMy

RYHKTY, DOJY4UM: X = —2;
Ortser: 2.

§ 57. Pewienue HepageHcme ¢ 00HOU NepemMerIiod
57.1 (1745) a)x*-9<0;1) |x| <3; 2)x* < 81;3)x° < 729,
®—<—

1746 (c). a) logo,x < 0; 1) logs x> 0; 2) logp, x < 1;3) x> 1;

10*

6)10° °<1;1) 0<1;2)10’<1000;3)x<3.

572 (1747). a) sin x + 2 log; x > 20 u sinx > 20 — 2log; x; SBIRIOTCH
PABHOCHNBLHBIMK, T.K. NEPEHOC M3 OXHOH YacTH ypaBlEHUS B IPYTYIO He
HapyllaeT paBHOCUILHOCTH;

sinx 7
6) 21 u sin x2v/x% +1 4BARIOTCA paBHOCHNBHBIMU, T.K. V' +1 >0,

Jetel

MO3TOMY AOMHOXKHMB Ha HCI'0, Mbi HC HapYWH™M PABHOCHNBHOCTH,

B) 13 - 13"2"4 = 10°ul13 210" + 13"2'4 ; SBIAIOTCA PABHOCUNLHLIMH, T.K,
MEPEHOC #e HAPYIAET PABHOCKILHOCTH,

r) 10 Vg (x>~4)<0 u 1g (x*~4)<0; sBamoTCa paBHOCKHIbLHBIMK, T.K. 10 % 1> 0,
NOJTOMY Pa3fCTUB Ha HEro, Mbl HE HAPYILHM PABHOCHILHOCTH.

57.3 (1748). a)lg(f+9)>lg(2x2+4)<:>x2 9>7x+4(n<x +9>0n22+4>0);
6) 147 °<14% 0 & Tx-9<x2—6;

B) Y4x-9 = {715+9 o 4x-9=Tx+9;
r) logg, (162 + 8) < logon (x*+ 1), 16x* + 8§ > x> + .

x>24

57.4 (1749). a) {2 11> 2R3, . wer peweimi;
’ M 75 49<9x+99° |y B HTP ’
6x+2<4x+24 <11
o ¥ ; x s xe[8 11].
2x-12x+7 x28
(x+1) —(x-1)" 212 x23 _
57.5 (1750). 2) . . 295X & [3; +oo);
(x+ax-4)-(x+2) <9 |x>-—

4

6) (x—Z)(x2+2.\‘+4)—x3<8.\'; x3—8—x3<8x; x>—l;xe(—l;8].
3x-16<x 2x<16 x<8
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T+3x<5x+3 x>2
1751 (c). a) {Tx-15<4x-3 ; {x<4;x€e(2;4);
1x-32>13x-42 |{x<5

29+25x>2(13x+9) jx<ll
6) {2x>5 3 4x>2,5,xe(2,5 1),
H5x+3)<4(4x+3) x>-3

3x+5 10-3x _2x+7 168
+ >

1752 (c). &) {_ ' 3 32,
Tx N+l 3x-1 13-x
3 6 3 2
45x+75+210~63x-70x—245> -840 [88x<880 [x<10
14x—11x-11>6x-2-39+3x x<5 x<5’
x € {(~x; 5);
2x-11 19-2x -
6) 4 M 2 <'\. Qx—4x—-3x<-38+11
12x+15 1 x> {10x+75>9x-9+15x"
>—(x=-D+=
9 5 3
10x > 27
1 xe(2,7; 6).
14x <84
x<-1
Y 2-1D<0 0<x<l
57.6 (1753).2) {* =" ;e ; ;
3IxP—x>5-15x |3x*+14x-5>0 |{x<-5
x>1/3
x€(~w: =5Hu/3 D,
X+5 <l 12 <0 x<7

-7 x-=7
6) {* ) : - R —c; —(2/7 112, 7).
) e d 7H2>0 |:x< (217 xel{-w;, — (21T )

> -1
4x—2 4x-2 x>172
x 24 <0 ¥ 4+2x-24<0 [-6<x<4
57.7(1754). a)x+2 (x+2) 1 dxz-2 D 4x>-3
-3x<9 x>-3 X #-2

xel{-3;-2)« (-2:4)

153



x>3,5
xt—1,5x-17 2x* =3x-14>0 [x<—2
6)! (x—4) 1 4-5<x< 5 i 4-5<x<5;
x1<25 x#4 x#4

xe (—5;—2)u(%;4)u(4; 5).

450 x>2
578(1755).a) | ;| x<=2; xe(~w; +o);
x—6<0 <6

x26

3

- >

6) (X 3) _27; 1 xe(_l; +co);x>-—-l.
4x-1<12x x>—§ 3 8

;x€ [~ 15010 (3; + o)

- -1<x<0
57.9(1755).a)[" 4>°-[ *=7,

x-6<0 |x>3
2 3 x<3
(x+3)(x"-3x+9)<54 | x+27<54
6) |, ; i | x<=3 xe(—o;3) VU (3;4).
¥-9>0 x*>9
x>3
2x-3 x<-3
370 3 11, 3
1756 ¢ a) | * D lx>2 i X (-0 -3 U(-—;=)U(=;+ ),
(c). a) 5x+l< X 2 x € (- =3) U 5 2) (2 )
4x=2 ~1/5<x<1/2
T2 5 | 3x+15 -S5<x<-3
% (x+3)>0 x>0
6) | ¥+ x. |7 ; ; X € (- 0= 3) U (0; + oo);
3 2 x+4 x<-4
<= <0
Lx—2 x {x(x-2) O0<x<2
x<-3
-
(x+3)}x-D>0 |x>1
B) ; ; s —2) U (1; +eo);
'2-2 <0 xz (3 P FECm ARV
xS—\E
r.2
) <D rlscxces os55)
r - ; . xe(-5;9).
* 1<0 -I<x<l
Lx+3
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x2-4

>

57.10 (1757). a) log,s (x — 1) < logs (2x +3); 0 <x— 1 < 2x + 3; { .
x>

Oteet: x € (1, +0);

>3

-4
6) logo3 (2x + 1) <loge; (x =3} 2x+1>x-3>0; {x> ; x€(3; +x).
X

57.11 (1758). a) log, 22 -5x) = log, (2x—3);

7 n
x>2,5 x>25

0<2x*-5x<2x-3; |:x<0 : [:x<() ix €(2,5; 3%
[2x*-7x+3<0 (1/2<x<3

6) lg (522~ 15x) < 1g (2x — 6): 0 < 5x* — 15x < 2x - 6;

x>3 x>3
x<0 ; x<0 : pelueHuit HeT.
5x1-17x+6<0 |0,4<x<3

57.12 (1759). a) 2 V*** .>_§ V128 ,0M3:x 2 ~4; yx+4 =-1+ %;

4x+16 2 25;x € (%;+m);

]
6)0,5‘m 2 SI;sinx2~——3—;xe [~£ + 27m; -‘—‘—E+2nn].
2 3 3

1760 (c). a) logy (x> — 10x + 40) < logs (4x— 8); 0<x* - 10x +40 < 4x - §;
- 14x+48<0;x € [6; 8];
6) logg7 (9x — 4x%) = logg, (X° + 4x%); 0 < 9x —4x? < x° + 4x%;

x(x* +8x-9)20

()<x<2 ;xe[l;—“—);
4
5) logﬁx—_2>log\/- .x+l; x=2 x+l>o;
2x-4 2 x+27 -4 x+2
x#2 X <0
<2x+2<: x+2 ;xe (-1 0)
x+2 x>-1
x>-1 [x<—2
[x<—2
r) log, (5x-4)<log; x; X -Sx+4<0;x el 4)
3 3
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X
x27

57.13 (1761). a) (* — 6x)° = (x - 7)%; ¥ - 8x+ 7 = 0; [ Sl; x € (~o0; 1] U [7; +o0);

6) (-2’ s @x-x1-2)%2x3 - 4x +220; 2(x - 1)? < 0;x = [

2 e o U ey
x27
6) (P -2’ < (2x-x"-2)% 2%~ 4x +220; 2(x - 1)*<0;x = 1;
B) (x*—10)"' <(5-2x)"; X+ 2x - 15<0;x € (- 5; 3);

x<-1 )
x>2,4°

1761 (). a) (& —6x)° 2 2x—T7); ¥ —-8x+ 72 0; [

r) (6x* —4x-2)"> (x® + 3x + 10)"; 5x* = Tx ~ 12> 0; [

x € (—o0; —1) U (2,4; +o).

5714 (1762). a) 7' + 1)f = (2" + 17)% 2% + 1 22X+ 17; 2" 2 16; x € [4; +o0);
6) (20,17 +3)'0 < (0,1 + 103)'% 0,1* < 100;

x € [-2; +o0).

57.15 (1762). a) (3 - 3logy; x)'"* < (logg x + 7)'%; 3 = 3logy 2 < loggx + 7;
logo,x>—1;x € (0; 5); 0 <x<S5.

6) (3logy x - 24)° > (2 logy x — 22)°; 3logsx — 24 > 2logyx — 22;

log; x> 2; x € (49; +o0).

1763 (). 8) 25 "> 87" 12 0,25 —2% = 0: 2 2 35 x (x—3) 20;
x € (~o0; 0] U [3 ;+ o0);

2 2
6)27 5% =3 ¥ <0, 3153 (3571 324 25 16; xe (0= D) U (25 + o).

3
1764 (c). a) (V3 )" < %{é; 30D ¢ 327%, %tgxs % —tgx;

n n
tgx<l;xe (—= +nn, — +nnj;
g ( 5 2 ]

6) 2 25> > LI cos x>— 1 —cos x; cos x >—(1/2);

_Zcosx’
xe(—% + 2 7n; ~2—3-1£+21m).

x

3t<c—
57.16 (1765). a) 3% -2 -3"-3 = 0; [ ; xe[l; +oo);

x

6)2-52‘—5"—150;—% <5< 1;x e (—o; 0]

57.17(1766).2) 3 "**. 21 ¥+ 3.2 <10,5; 3*-2F(6+ 1)< 10,5; 3* 2¥<1,5;
(1,57°<1,5; x e (=0, 1];

6)2%-5'F+2* .5 228:27577(5+2) = 2,8; (0,.4) < 0,4;

x & (—o0; 1].
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6,
-1
5718 (1767).2) Ux - x -2>0; [‘/’-“ , X> 64 x € (64; +o0),

i/;>2

6) x ~6Wx +8<0; 2<Wx<a; 2% <x<d® xe2"; 22).

5719 (1768). a) 3* +3 "1 <4;3% 4.3*+3<0;1<3*<3;x e [0; 1L

6)25 *=50>5 L 52 5.5%_50>0;

5%<-5
< ; x € (—o0; —logs10).
57">10

57.20 (1769). a) loglx - 7log, x+12<0; 3 <log, x <4; x € (8; 16);

x<1/27

lo >3
0)3 loglzlsx‘—l()loglx+3 20;‘— g3 X2

3
x>0

x e (<0; 127 [?j; : +o0),

57.21 (1770). a) log ; (x - 1) + 3 log; (x - 1) +2 = 0;

5. 3
; I, — —tw);
log, (x~1)2 -1’ xellglvige)

<3

[logz(x—l)s—z_ *27
xzi

2

6)9 logo, ¥ _ 4-3 loggyx 0,1 logo,3 o 0; 32|°So,|" -4.3 logy, x

1<3%% <3; 0 <logyx<1;0,1 <x<1;xe (0,1; 1)

5722 (1771).a) 2 sin“ x -3 sinx+ 1 <0; — <sinx<1;

o |-

b4 5n
x €= +2rnn, — +2nn};
[6 p ]
6)coszx—5cosx+450; 1<cosx<4;,cosx=1;x =2nn.

57.23 (1772). a) 3> 12 - 1,5x; x > 2 (cM. pue.);

Y,
8
4
2 X
20 2 4 6 8%

> XZ—=
Llog,, x<1/3 B

1-3<0;
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6) 2" 2+/x; x 2 0 (cm. puc.);
Y

6
4
2

A Ao

29 2 4 6 8
B) 3* <12 -1,5x; x <2 (cM. puc.);
Y.

4 6 8

r) 2*¥ <«x; Wer pemenuit (cM. puc.).
Y

2
29 2 4 6 8
57.24 (1773). a) log,x <6 —x; x € (0; 4) (cm. puc.);

P

6) logsx > x°; pemenuit Her (cM. puc.);
Y

2 X
M2 46

8) logox > 6 — x; x = 4 (cMm. puc.);




r) logsx <x*; x> 0 (cMm. prc.).

57.25 (1774). 2) x* + 1 2 cos x, x — mo6Oe UUCIO (CM. PHC.)

4
4
2
P
N_A4 o 2 _ &
-z

\u
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1775 (c). ) 3% > cos x; x — moBoe aneno (M. puc.)

;2
B) 3" * <cosx; x = 2mn (eM, puc.) (B oTBeTE 3a]auHMKa OflevaTKa),

4

X
SRR =g~
.4
r) Vx2 +12sinx; x — moGoe YHCo (CM. pHC.).
b

3
2

2w N\e TN 2
9, N_/ *

1776 (c). a) 1gx <-l——l; x € (0; 1) (em. puc.);
x

2
1

X

-1 1 3 4
-1

x
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o

X
1mnm (C). a)y = m
7

; obnacts onpeaeneHus JaHHOR ¢y HKIUH:

xe[-3;3]
x<2 ;xe -3, Dud;2);
x#l

x>3
9-x?

07 ez

; 06racTb onpegeneuus AaHuoi GyHkunn: {x # 4
x22,
[x <=2
x e (3;:4) U (4; +o).

57.26 (1778). a) 9 =2 + 4 - 3 >*2 24%;32”2(9+4)z 133;

x+2=2-1;x¢ [—-;-;+oo);.

1
2

49

6)8¥ 7 +3-2% 122452770 (1+3 29 <

Ix-6<~-1;x e (~o»; —;].

5§727(1779). )4 ~9.2F +8<0;1<2% <80<x <3;xe(0;9);
6)9% —10-3% +9<0,1<3%<9;0<Vx <2;xe(0;4).

1780 (c). a) x* —8x - 6x° + 12x2 2 0; x (x> — 6x° + 12x - 8) = 0;

X(x=2) (-2 =20 x(x-2)20;

N X
0\____./i

x € (—00; 0] U [2; +o0);
6) x* + 12x < 13x% x(x* - 13x + 12) < 0; x((x* = x) = (12x = 12)) <0;
X0~ D2+ x~ 12) < 0; x(x — D)(x - 3)(x + 4) <0;
+\ - _ [+ X
1 3

xe(4;0)0(1;3)
57.28 (1781). a) (x — 2) log, (x +2) = 0; OJ13: x > - 2;
BOCHIOJIBIYEMCH TEM, UTO Sign logy(x + 2) = sign (x + 1);

+ - + X

Py & O -

-2 -1 2

xe(-2;-1]Uf2; + o)
610736



6)(3-x) ,/log,(x+ 5)<0;
OJI3:x>—-4;x =3>-5;x € [3;+oo),
1782 (¢). a) (x - 3,1) In (x> — 10x +22) = 0,

2 _ > - -3)2
p {710E R JEEDEERR0 gy,
x23.1 x2=31
)
xS 3,1 x<3.1 x<3,1
2) {x—10x+22<1; {(x=3)x-7)<0 s 3sx<7 xe(3 a0y
X -10x+22>0 |(x-5-3)(x-5+¥)>0 |[x<5-3
x>5+‘/§

Oteet: x € [3; 3,1 U [7+ 0);
6) (x-7,3)In(x*— 8x+ 8) < 0;

1 {x2_8x+SZI: {“”Dh'l}zome(-w; o (731
x<£73 xs73
x=13 (x-T}x-1D<0

2) {x' —8x+8x1; {(x=4+2V2)(x—4-2v2)>0; xe@;
X —8x+3>0 [x273

OtBer: x € (—o0; 1} U [7;7,3].
57.29 (1783). 2) (2" - 3) Bx - 4) s 0; (2* -2"°823Y3x - 4)<0; x [% slog, 31;

+ - +

o . .

\.g

43 log3

6) Blogs x - 1) 3x - 4) = 0; OI3: x> 0; 3Iog3%-(3x-—4)20;

+ - +

4/3 5

-
-

XE(O;%]U[%/S—;%-OO).

57.30 (1784). a) (x + 3} log ; x<0; OA3: x> 0; npu x> 0,
7

T.€. HCXOHOE HEPABEHCTBO PaBHOCKILHO cieayiomweMy: log, x<0;x € (1; +w).
7

~5<0
6)(x—5) Vx+1 <0; {"2 f : xe(-L; 5);
o>
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) eJx-l _‘!1

= 0 ; BocnoAL3yeMca TeM, 4To sign (e ™' — 1) = sign (3x - 1);
x

+ - + X

8

W |-

xe(—w;—B)U(—;-;+w);

0
r)x Jx+7<0; {x< 7; xe (-7.0).
X

1785 (). 8) Jx log; (* —8)>0; { -8>1 {I"I>3; ve(3; +o)
>0 x>0

6)3* 2-19 Vx? - 4 <0; pemenuii uer, k3% >0y Vx? —4>0);
B) v—x log, (100 -x%) <0; O/I3: x & (- 10; 0]; 100 ~x* > 1; x & (/99 ; 0);
8

x2-5 2 -5 -1
12" 7 -0,5) logs (4x+ 1)>0; (2" 7 =27 )logs(4x + 1) > 0;
om3: x> -——}i- ; x € (~1/4;0) U (2; + o).

+ - + X
% 0 2z
1786 (c) a) M : . , . x-3 :
x+2
x € (- —2)\J[3‘ 4)(4; +);
6) w X+5 l 2)

x+2
57.31 (1787). 2) (% - 2x) (te? x + 2" < 0; OJT3: x¢-21’+ m;
T tg?x+27>0, 0% € [0; %)u(%;Z];

6) (Jc2 + 4x)(ctg2x+3”')s 0;1k ctg®x+3"'>0, o x € [-4; - M) 0).

V2x+4 o V2x+4

1788 (c). a) ;s O13: x 2 — 2; x =~ 2 — pemICHHKE,

2:-3 - 7x—3
-2 1 | .
AYCTH TCTEPD X #* — Zﬂzﬁ-,x_l

Otser: x €[3; too) U {-2};
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J1+6x _ JT+6x

7 7
< ;O3 x 2 —— ; x =—— — pelleHH¢;
6) 0,2xol 0’3x+l 'u 6 6 P

x+1
nmycTs Teneps x # —(7/6); 5 < (%) 1x<-1;

OtBeT: X € [—% -~ 1]

1789 (c). a) (sin® x + 1) (g (2x - 3) -2) < 0; Ig(2x— 3) < 2 (T.k. sin’x + 1 > 0);

0<2x-3<100; % <x<g 1—(2)—3; xe(1,5;5L5);

2
6) (V6x -1 +5)(5"“~-;—)>0-,
2y 1 2_1>-1
57 -—>0 |F 717 1
5 5 1 ;xe[g; +°°];
6x-120  |*%%
B)cosx(2”+3+3"'7)ZO;costO;xe[—-"zl+21m;§+21m];

r) (2— V3x+1) (log?os(3x - 6) + 2) <0;

- >1
2 3.x+1<0; x . x € (2; +o),
3x-6>0 x>2

1790 (c). a) V3x*+1 2 x+1; Dx+1<0;x<-1;
Dx+H>0;38% + 128+ 2+ 1; 26 —2x 2 0;x € (- 1; 0] U [1; + )
Orser:x € (—0; 0] U [ 1; +x).

<-1
6) Vx’+x <x+1;013: {x>0 R x<P A2t x>~ 1,
X

Otser: x €[0; +0).

B) V5x* +4 <7x+ 10;
24
2 > +— D=0
Sy + 449 + 1405 + 100 |11X ¥35¥+2420 (X 11)()”r )
7x+10>0 x>0 ’ 10 '

x>——
7 7

xe[-1;+ )

r 2xT+7x > 52

D5-2x<0;x2>2,5;

2)x<2,5; 2%+ Tx>25+4x* —20 x: 2x* - 27x + 25 < 0; 1 <x < 12,5,
1<x<2,5;

Otger: x € (1; +o0).
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1791(¢). 8) Va2 —11x-12 <Vx? +11x +6;
08 -1x~12<2+11x+6;

x=>12
(x-12)(x+1)20 <-1
{22x>—18 BINEL L
x>——
- 11
6) VSx2—10x-3>x-2x2+3; Sx* —10x-3>x-2x2+3 20:
.--leS-;l
25— x-320 3
y 3lx>2 5 xe[-1-2).
Tx =11x=6>0 3 7
X < =
7

1792 (¢). a) Vx2 =4 - Jx-2 < \fxz ~a4x+ 4

V=2 (Jx+2-1-4x-2)<0;
X =2 — pewienue; mycTs Teneps x #2; Vx+2 £ x-2 +1;
0<x+2<x-2+1+2x-2;

9<4x-8 17
x>2 pxE —,

4
x2-2

Orser: x € {2} U [% ; +o0);

6)\/x2-9+ Jx+3 = «/xz+6x+9;0113:x=~3,x23;
Vx+3 (fx=3 +1-x+3)=20;

=— 3 — pelucHHe; mycTh Teneph x # —3;

s/x—3+lzs/x+3; x~3+14+2Jx-3 =zx+-3>0;

37
4x-122>25 22—
{x 5 * 4;OTBer:xe{—3}u[§l;+oo)
x23 4
x23
PoS5x—4x+26 x=3 ?o5x-2x+12
1793 (c). a) X XTIV 0 o o3| xgo YL T2XTXFIL L
7-x 7-x
x#7
x<7
{x<7 x<6

1) ; ;
Ve —5x>2x-12 {x26

¥ =5x>(2x-12)
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x<7

x<7
X<6 x<6
¢ ¥>6 s x>6 .X<6;
{3x2—43x+l44<0 x<5%,x>9
>17
) x>7 x>7 . xz o
o , ;4x —3x20 1 x>9;
¥ —Sx<2x=12 |0<x*-5x<4x’+144~48x

3%’ -43x+144 >0
OtBer x € (—0; 0[S, 6)A(9; + 0);

x<-5
2 A 2 —2x-
6, Vx? +5x 24x 6 <_ 203 x20 ; x° +5x 22x 10<0;
x x+2 X

Jx>2 {x>2 {x>2 '
) >2;

A4 5x <2x+10° 2+ 5x<dx? +40x +100° |3x2 +35x+10050;
x<? x<2
AT x<-5 . x<-3 . ‘
& Ve a5 > 25410 || [x2-5 PxE X575
{3x2+35x+100<0 —?<x<-—5

Oteer x € (-0, —5) U (2; +). B oTBeTe 3a1a4HKKa Oneyarka.

3x-926 [xZS_

1794 (c). 3x-9| =26, ; ; o1 5; +o0);
@9 [3x-9] [9—3):26 rgp ¥R NVI5 )

4-2x<16 X>-6
6 4-2x» <16; : ; x € (—6;10);
4-2x>-16 |x<10
Sx+102-15
) 5x+ 10| <15; ixe 51
S5x+10<515
Ix+9>12 x>1
) 9+3x: >12; ; ; x € (—oo— Ty (1; + o),
3Ix+9<~12 |x<-7
>l
1795 (c). a) l6x- 11 >2 6x-1>2 777 ( l)u(l +a0)
C). ¢ X — ) s y X € (-0, —— - s
6x-1<-2 i 6 2
X< -
6
J+2x<4
613+ <4, 0= cepn 1y
342x2>2-4 2°2

66



9x—-1<4 1 5§
9x-11 <4 sxel-=izh
w) [9x-1] {9x—l>—4 Fegig)
xst
5-6x23 3 | 4
S—-6x| 2 3; ; ;x€ (o, =Ju[~, +oo
0 5-6| [5—6xs—3 g Femylvlyael
X2
x20
1796 (c). a) [x+1] <2 {x+152x ixe(l; + o),
x+12-2x
[x < -1
x<-l xz-1
6)[3x—4|>x+l' x2-l ; 3 "xe(-oo'-s:-)u(ZS'm)'
A[3x-4>xe1 T[T Yal T
Ix-4<-x~1 3
x<~=
4
<
x<0 *<0
x>0
olz-tlzx| P70 resrs
T rax-12x (Y72
2x-1<5-x xsl
3

xe(-oo;-;—]u[l;Mo);

x> §
x> 7.9
) 116-8x| <4x+2 |j6_grcars2 : 6;1:6(—; —j.
16-8x>—4x-2 |x<3

1797 (o). )| 2x — 1] + |3x-6] <12;
Dx22;2x-1+3x-6<12;5x<19;x € [2; —152);
DIRLx<2;,—-x+5<12;x e [1/2; 2);
3)x<%;—2x+1—3x+6<12;—5x+7<l2;xe (—l; %),

Oreer: x € (-1; ?);
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6) 13x—4| =|x+ 21 =4;x=2 %; 3Ix-4-x-224;2x = 10: x € [5; ~oz).

2)-2<x< %;—3x+4—x—-224;2—4x >24; xe [—2:—-;—]:
3)x<-2;-2x+6 24; x € (—o0; -2):
Ortger: xe(-oo;—%jlu[S&oc).

1798 (c). a) sin 2x = sin x; sinx (2 cosx—1) = 0:

cosx=>1/2 b4

sinx=0 ) xe [27m;?+ sl
cosx<1/2 x€[7f+27m;5_7r'+ 27n)
sinx<0 3

x € [2nn: % + 2an} v [n + 2nn; ST” + 2mn);
6)cos2x<cosx;2cos’x—cosx—1<0;-1/2<cosx<1;

x € [—ZT”+21tn; %’5-# 2nm].

l799(c).a)sin(l2t-—x)£sinx;sinx—cosx?.O;sin(x—%)20;
xe[E +27m;—§£+21m];
4 4
T n n P
6)cos(—~x)<cosx;sin — sin{(—-x)20;sin(—-x)20;
) (3 x) x S (6 ) (6 )

xe [—-5-1[— + 2nn; sy 2nn).
6 6

1800 (c). a) cos x > sin 2x — cos 3x; cos 2x cos x — sin x cos x > 0;
. .2 . .
05 x (1 — sin x — 2 sin® x) > 0; cos x(2sin® x + sinx — 1) < 0.

cosx>0
cosx >0 7 T
. 3 . ; ) 1; x € (= +2mn; —+ 2xn);
2sin” x+sinx—1<0 —1<smx<z 2 6
cosx <0
cosx<( i -
. ) : six < l;xe(—n+2nn; -5—ﬂ+21tn);
2sin” x+sinx~1<0 2 6

sinx >—
2

OrtgeT: (—-zr + 2nn; U 2nn) U (_n + 2nn, ﬂr+ 2mn);
2 6 2 6
6) sin x < cos x —sin 3x; cos x (2 sin 2x - 1) < 0;
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cosx >0 ——”+2m<x<-”+2m
D 2 2

sin2x <—’ n n
—+ M<xX<—+
12 12

xe(——zl-t+ m; 2. 2m)u(§-¥+2m; 3”+ ZmJ;

12 12
cosx <0 £+27m<x<3—1t+27tn 1% T
2) 4. 1; i X € (~—— +2an, ~— + 2nn); .
sin2x>— T T 12 12
2 [—+An<x<—+mn
12 12

Orser: xe(= I 42 ~1F 42w} T 421 % 42mmy A 2 4270 & +27m)
12 12 2 12 12 2

5-2%
1801 (c). a) GJ ST 254257 11>0,2°> 8; x> 3;

; V5x -1 2%xz1;

a2 1
6) (0,3) <1;,03:x= 35

~1y sinx - cos2x 0525~ . 1 . 1
B)(37) <3 2;cost—smx<cost—5;smx>E;

x e(—”+2nn; ﬂl + 2mn);
6 6
102,01 2 (10°)"™*D, 013: x>2; In (x-2)— 1 = —In(x +2):
P-4=zexe[Nd+e;+m).
1802 (c). a) Ig (0,2" - 5) <logy; (95— 30,2 ; OMB: x<— I;
7 x
0,2"—5<95-3-0,2% G) <25 x>-2;
OteeTix € (—2;-1);
6) logg 1 (3 J3x+1—2)>% logo, V3x+1 +1g(0,17%); O[13: V3x+1> %
3 3x4+1 =2<3x+1;3x+1-3 y3x+1+2>0;

Aitisa |V3x+1>2
Brri<l’ %<\/3x+l<l

(T.K. x 1oKeH BXOIUTh B OJ13);

5
e{-— ;0w (l; + o)
x (27 ) ( )

1803 (c). a) Y3** -13 < #G) +11; 375(9-1)<24;-x< ;x> -1

(B OTBeTE 3aaYHIKa ONEYATKA);
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6) (sin x — cos x) ° < (0,5 — cos x)’; sin x < %;x 5 [—%l+ 2xn; -6E+ 2an] (8

OTBECTC 33davHKUKa oneqanca);

S
B) (V6x+5-1)° = (6x-4)2;013:x = -i--, Véx+5-1246x—4;
6x+6-2J6x+526x-4 2J6x+5<10,6x+5<25;x< 139-;

T.K. X AomxeH Bxoauts 8 O3, 10 X GB—; ?],

Inx<-1

) Y22 x~3inx+5 > Y6 aInx ; 2In* + Iny — 1 >0; 1;

Inx>="
2
xE(O;l)U(s/Z;HO)-
e

1804 (c). a) yWx +2— YWx—121; ¥x +22= ¥x +2 JVx—1;

{&_lSl;XE[l;ﬂ;

Jx-120
Inx+3<n®x+2Inx+1 [lnxS-—Z

6) Vinx+3 <inx+1; xz;l,— AURFZT e o),
Inx+1>0 xzé

B) sin x — Jsinx €0;0< Jsinx <1;0<sinx<1;
xe [2ann+2nn];

DV +4 - N2 -4 >0 +4>4+2-4+4 V2 -4

X

¥ _ . 2 <5 . .
V-4 <y ; x & [2; log, 5) (B oTBeTe 3aAa4HHKa ONEYaTKa),
>4

2*2
21-4x>0 21
1805 (c). a) log, (21 -4x)>2;0103: <x>0 s xe (0, DHu(l; —4—);
x#1

1)x € (0; 1); 21 — 4x < x*; 2% + 4x — 21 > 0; peueunid Her;
x> 121 -4x>x% 2 +4x-21<0;x e (1;3);

Otser: x € (1; 3);
2x-3>0

6) logy,_3(* — 10x +9) <2; Of3: {2x-3=1 ) x> 9, T.K Apu x> 9,
x1-10x+9>0
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2x-3> 1L, rouMeer; ¥ — H0x +9<4 7~ 12x+ 9, 3% - 12x = O;

<0
[x > 4 T.K. X Jo/bkeH Bxoauts B OJ13, o x (9 +0).
x

57.32 (1806). a) vsinx—1<4—x% OJ3: sinx > 1; x = §+ dnn, 4 -2 = 0

x € [-2; 2], T.x. x nomxeH BxoauTh B O[3, T0 X = 1/2;
6) Veosx -1 = x> —49; OJ13: cos x = 1; x = 27mm; x” < 49; xe[—7 71
T.K. x JoJokeH Bxoauth B O3, Tox=0, x = +2n.

57.33 (1807). a) 6 log; [x —1] < 14 + 2x — x%; mycTh [x — 1} = a > 0, Torna nMeem:
6logsa <15~ a’ 1k y = 15 — a” y6uBaer, ay = 6 log; a — BO3PacTaet, 10
rpaduk OTOH QYHKUMH MOTYT HMETh TOABKO OAHY TOUKY MepecedeHus;
oueBunHo, a=3 = aq € (0; 3]; x € [-2; 1) (1; 4]

Orser: [-2; 1)u(l; 4].

6) log, (x* + x — 10) > 25 - 2x — 2x%; nyerh X + x — 10 = a > 0, Toraa uMcem:

log; a> 5 — 2a; T.x. y = log, a Bo3pacraer, a y = 5 — 2a — yOuisaer, 1o rpaduku
THX (YHKUMH MOTYT HMETh TOJILKO OJHY TOUKY NEPECSUEHHS, OUEBHAHD, a =2 =
=> HEPABEHCTBO BHITIONHACTCA MpH a>2; X +x— 10> 2;

X+x-12>0;x € (—0;—4)U3; + o).

§ 58. Ypasuenun u nepasencmea c dsyma nepemernvimu

58.1.
7 = A
=1’ |x=1 y=3 y
3
-1lo] x 0 X
y=-3 _3
a) 6)
\ A
b x=1 y=4 Y
4
y=2
> 2
¢ 1 x
0 x
B) r)
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58.2, a) 6) \-”“
2%:2
0 2\?
B) Ay r) vh
2y-x=4 2/
44 / .
0 X 4 0 X
-3 3x-4y=12
58.3. a) /—3,\jy=0=>x(x—3y)=0 6) (x-D(y+5)=30
ya v
v s
» : 0 1 x
> * x=1
x=-3y=0
e y=-5 3
B) xv—23" =0=> y(x-23)=0 N xy-5x+y=5=(x+1)(y-5)=0
e v
y=35
0y 0 % -ﬂd
x-23=0 o
-1§ fo x
584.2) x* "' =0 6) x*+7xy—18y* =0
(x+9)(x-2y)=0
& ya
x=2y=0

0 x
? x+9=0
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8) X +2xp+y =0 r) x-3xy+2y' =0
(x+y)=0 (x-yNx-2y)=0
he b2

58.5.
a)f-=
- ! 4x—2xy+3y-5
) =Y _g l_)Zx 4x—2xy+3y — 2
x+y-2 X~y
x=y —4x+3y—5_O —4x+3y =3
x+ty=#2 x-y X#V
ya i
~1%- i
12,5 —i=
+ > -5
01 x ' 4/ >
y=x ! 0 ¥
]
]
_____ =
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X
y —
=

+

4

6)

y

+

X

M=

+

I+

)

a

'6'

53

¥
g
Z\
02
X
C
y=
) v
B

N




58.8.

a) y=vVl-x*

!
—
(=

6) |y =~-y1-(x-1)° @{

Al
L/
Y

—

y=0
x=0

B) y+2=—l—x°

y“
R 1
N\,
58.9.
a) (x=172+(y-2)* =16

{

y=0
x=2

wy

6) (x-1*+(|y]-2) =16

Y
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8) (| -1)' +(y-2)* =16 0 (4-1) +(y]-2)" =16

S =4S 405 =240-BO =12 S scp =4S 405 =240-BO =48

i

,
58.11.;‘_”+2)-:7¢r keZ

;-

7-2%
k

N

{

6) 5x+y=!7:>i

X

y

kel

i

k
17 - 54
58.12,

1-7
) Tx42y=lo y= s

szlc:y:#g{Z:x#ﬂc
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12y +1

6) Ix-12y=1=x=

y=7k:>x=s4-1;+1

dZ=>y=Tk
y=7k—1:x=w¢2=>y¢7k—l
cZe
me2,... 6) 7

1= 12m
<

y=Tk—m } 84k +1-12m

=12k -5
€cZ=>m=3 = * ,keZ
y=7k-3

58.13,2) x’ -5xp+6y* =2
(x-2y)(x-3y)=2

. x—2y=l¢:> x=-1
x-3y=2 y=-1

5 x—2y=—lﬁ x=1
x=-3y=-2 |y=I1
x-2y=2 x=4

3. =4
x-3y=1 y=1

" x-2y=—2<:> x=-4
x-3y=-~1 =-1

Orser: (1; 1); (-1; -1); (4; 1); (4; -1).

6) x* +2xy -8y’ =7
(x+4y)x-2y)=7

x+4y=17 x=3
1. =
x=2y=1 y=1
x+4y=-17 x=-3
2. =1
x-2y=-1 y=-1
x+4y=1 x=35
3. =
x-2y=7 y=-1
4 x+4y=-l@ x=-5
x=-2y=-17 y=1
Orser: (3; 1); (-3;-1); (5; -1); (-5; 1).
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x-y2l1
0) {x+ysl
x<2y

ya

_ HeT pemeHHil
x-2y23
x+3y<-2
}'Q
x-y22x x+ys0
) {x+ys3x &>4{2x2y
5x<2y-7 S5x-2y<-7
HET peLICHHHA
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58.17.2) 2|x=3|+2x -3y <0

4x-3y<6
x23
=
y=2
x<3
) o
w
y=2 2 1
[}
H -
of 1 3 X

58.18.2) [x + y|+ 2x - y >3

x21

x+y20
<

x—-2y23

x+y<0

yt N\

x=1

58.19.2) f3x—y—1<2x+y~1

Ix-yz1
& 42x+y>1
x<2y

180

6) x-3+(y+2)22x+5

y2x+6
{yZ—Z
x+ys-10
{yS—Z

<~

-10

=y

G)Jl—ySVl—Zx
y=l
c>|ﬂ<!z
2
y22xt










{xz+yzs4

aayoa o |lebi>2
o +]y]-2 rytza
M+M<2

-2

x<9
5§8.23.a) {y<0
2x+5y210

AB=4, BC=%=>SABC =%AB—BC=3,2 Sppe = 25,05 = AO-BO=184

524, |7 71%2
h+ﬂ32
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a)P=i=l

S 8

1

2—
S 4 9
P=-—2—=—=_
% s 8 32

B)P=-S—3=-]—

s 8

1

b
np=Se_3_7
S 8 24

§ 59. Cucmemst ypasnenuii

+y=3

59.1 (1808). a)
42yt —xy+2x-3y= 3

x=3-y L
2 ) ) 14—y +12=0;
9+y —6y+2y -3y+y°+6-2y-3y-3=0

2y -Ty+6=0; y=—‘;- x=3 s y=1, x=2;

2
Orser: (2; 1), [Z ;)

=2+x

6) {y3 X -8-6x =12x+8=0; x4 2x=0;
x -y =-8

x=0,x=-2;,y=2,y=0;

Orteer: (0; 2), (-2; 0).

’ 2 _ [
B){ 7—6x—y _y+5=> _xz—4x+6=x+4

y=x-1

—x? —4x+6=x>+8x+16 |x* +6x+5=0

= = =x=-1
x2-4 xz-4

=>y=-2

Orser: (—1;-2).

x+2y=1 x=1-2y
T 5 N
2x%+3xy-3y* =6 |2+8y? -8y +3y-6y*-3y*-6=0
P 45y+4=0;y=-4,x=9%y=-1;x=3;
Otset: (9; —4), (3;-1).
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+y=3

1808 (). a)
X242y —xp+2x-3y= 3

x=3-y
9+ —6y+2)* -3y+3y*+6-2y-3y-3=0
47 14y +12=0;

3 3
22 =Ty+6=0; y== x==; y=1, x=2;
y y J’z 2 y x
33
Orger: (2; 1
an. (33);

=2+4x
6){}13 R X - —8-6x*—12x+8=0;
x—-y =-8

X +2x=0;x=0,x=-2,y=2,y=0;
Orger: (0; 2), (-2; 0).

x+y=5 x=5-y
B ; >
F+y1=35" |125-3)° +15y2 75y +y* =35
1552 =75y +90=0;
yz-5y+6=0;y=2,x=3;y=3,x=2;
Ortser; (2; 3), (3; 2).
x+2y=1 )
2x* +3xy -3y =6

=1-2y i
248y* -8y +3y-6y' -3y -6=0"
YV +5y+4=0,y=—4,x=9y=-1;x=3;
Ortser: (9; 4), (3; -1).

3x=y+1 y=3x-1
59.2.2) 7= 2x+2=7y-4x+1+6; 7x+l=7—x+6’

7.7 -6-7° =1=0 — KBaapaTHOE YPaBHEHHE OTHOCHTENLHO 7*;

N7*=1;x=0,y=-1; 2)7" —(1/7) — peeHuii Her;
Orser: (0; -1).
x=2y
%) log, 2y +x)+log (x-y+1)=log (—l—);
4 " : y+1

log,,; 4y +log,;(y + D =log,,;(y+1);
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4y(y+l)=y+1

+1>0 L y=—, x==;
Y YEerTy
4y>0
2 4
1809 (c).
xp=t
a) 4 ;
sinx-siny =——p
)
cos(x—y)—cos(x+y)=——?
x=to ’
2 y
In m
x IR
cos(——2y)=0; 3
(4 }’) H n mo
XS —
8 2
Ortser (——n—ﬁ; 3n ﬂ),
g8 2 8 2

7y—2x+2 = 7y-4x+l +6 ’ 7x+l =7*46 ’

7.7% 6.7 ~1=0 — KBAOPATHOE YPABHEHUE OTHOCUTENBHO 77
1) 7% =1;x=0,y=-1,2) 7 =~1/7) — pemenmii ner;
Orser: (0; —-1).
x=2y
1 .,
1 2y+x)+1 —y+1)=log,(—
og%(y x) os%(x y+1) og;(yH)

log;/;4y +log,;(y+1) =log,;(y+1);

4y(y+D=y+lI
y+1>0 v Y=
4y >0

Ortser: (—l- l)
2 4
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2
r) {V7_6x—y =y+3,

y=x-1

x=y+1
{,/7—6y—6—y2=y+5;
Y2 +10y+25=—p* —6y+1;
y2-5 27 +16y+24=0;

Y +8y+12=0;
1) y=-2, x=-1;2) y=—6 — He NOAXOAUT;
Oteer: (-1; -2).

Ix+2y=1
59.3 (1810). a) :
x—-y=-3
Bx+2)+2a-y) =1+ (3) - 2;
Sx=-5;x=—1,72;
Ortser: (-1; 2).

5 Wx-3fy=1
Wi-2ufy=4

Wx -3 y—%(3\/;-2‘/;)=“%'4?

_%,[}_5; Jx =2 x=4; =1,
Otser: (4; 1).

é){x+y2=2 ;x2—21+1=0;x=13y= i];

2y2+x2=3

Orser: (1; 11).
%/;+‘\‘/;=3

i {31/;_%:1

Orser: (8; 1).

c8Yx=16;x=8,y=1,

log, x -1 ==3
59.4 (1811). a) | E2* OB ;
2log, x+3log; y =0

Slog, x=-15; x=-18-, y=9

Orser: (l, 9).
8
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1
COSX+COS2y = ——

6) 2;
3cos2y~cosx=2,5

cos2y=l; y=i—n+ m, cosx=-1x= m+27%;
2 6

Orser; (n + 27k; £(n/6) + nn).

) 2 _ 2x+y=6 2x+y=2 [y=4-2x (x=5/3

B y 5 ’ ’
Wax+y =22 =2 (277 =38 =8 7 y=2/3

Ortser: (5 2)
3°3
2sin2x+4g3y=2
6sin2x-21g3y =1
kﬂ' zm
2
n I, M zk)
—t—1
2712 3

5 3
+

3x~3 x-3y .
15 + 2 -1
Ix-y x-3y

3b_ 6
Ix-y x=3y’

1 7k
i 2 =—; l .
sin(2x) 3 x=(-1)"— 3

=T,
y 2 ;
Orser: ((—l)

==2

59.5 (1812). a)

0003HaYUB a =

TIOMYIHM: ; —==7;
Ja+—=1
3

b=-6 [3x-y=5 . __
a=1 " |x-3y=-I' Y

Orser: (2; 1).

3 6
+

Xty x-y 1 3
5 +L=_2 x+y x-y
Xty Xx-y

3a+2b=-1 [b=1 [x+y=-1
Sa+3h=-2"la=-1" |x-y=3
Otser: (1; -2).
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59.6 (1813).

2x+3y=12
a H
log2xy+l=210g6xy
x=6—.3_y
loggxy=1, xy=6; 32 ;
6y-=y'=6
y 2)’
y2—4y+4=0;y=2,x=3;
Ortger: (3; 2).
6) ‘/;y-=10—3</;.
2x-5y=6 '

YpaBHCHHE J;y_ =10- 3{/—,\; — KBaApaTHOEC OTHOCHTENLHO 3]5 = Q/; =
=2 (\“/xj = —5 He UMEET peHIcHuUit);
v =2

5 : O/13:xy>0; 3y+3y2=16; 52 +6y-32=0;
x=3+-2—y 2

y=—%, x==5; y=2, x=8§
Otser: (-5;-16/5), (8; 2).

Yx+y =log,16x*

Iog2x2+23x+y=6’

55.7 (1814). a) {

3log, x* +2log,16x* =18; log,x*=2; x=2, y=6. x==2, y=10:
Otser: (2; 6), (-2; 10).

3 -T2y —x=2

2y - -3 =2’

. 3b-Ta=2 =] —y=2
[2y-x=a, 3o 7a ; —da=-4: é : Ty ;
a-b=-2 b=3 |2y-x=tl

x=2+y
;=3 x=5 y=1L x=3
y—-2=+I

Oteer: (5; 3), (3; 1).
1814 (c). a) {3 logy x+27" = 5.
2 +log,x=5
Sloggx=5,x=2,y=2;
Orser: (2; 2).
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3Yx+y = log, 165’
log2x2+23x+y=6’

3log, x* +2log,16x* =18; log,x*=2; x=2, y=6, x=-2, y=10; \
Orser: (2; 6), (-2; 10).

tg’x+siny=2
B) g, .

Isiny+tg°x=0

2siny=-2; tg’x=3; y=-3”+2m, x=:t—:-:-l+ 7
Orser: (t—’-’+ zk;——'-t+ Zm).
3 2

3 —7|2y-—x[=2
r ’
|2y—x|—3"""'I ==-2

3b-Ta=2
2 , 3 = by © —4a=-4,
ly xl {a-b=-2 4
a=1 [x-y=2 x=2+y
3 > v y=3 x=5 y=1 x=3

{b=3 {2y~x=il {y-2=il Y x y ¥
Ortser: (5; 3), (3; 1).

31 2y+1=5
1814 (). a) 4> 082 Y :

2 +log,x=35

Slogyx=5;x=2,y=2;

Orser: (2;2).
33x+y =log,16x*
Iog2x2+23x+y=6’

3log, x* +2log,16x* = 18; log,x* =2;

x=2 y=6, x==-2, y=10;

OrteeT: (2; 6), (-2; 10).
tg?x+siny=2

B) g_ f ;
3siny+tg°x=0

2siny =-2; tg°x=3; y=—5”+2m. x=:t§”+ 7k;
Orset: (i—n+ P Zm).
3 2
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) 3 -T2y -x=2
r >
|2y -x-37"=-2
3b-7a=2

2y-x|=a, 3 = b ; —da=-4;
Iy xl 4 {a—b=—2 a

=1 -y=2 =2+

a ; x=y ; x Y 1 y=3 x=5 y=1 x=3
b=3 |2y-x=%1 |y-2=%1
Otset: (5;3),(3; 1).

= 2 . + 2 =4
59.8 (1815). a) y=x ; 6) vy ; 3 peiuenus (cM.puc.)
Yy =CO0sx y=2- x?

2 pemicHus (CM.pHC.);

B) y=sm x; 7 peuicHuit (cM.puc. );
y=0,1x

v
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+x=3 =x(x—4
59.9 (1816).2) * ' * 7, 6 {7=7F =
xy=2 y+8=2x
Ortser: (1;2), (2; 1); Ortser: (2; 4), (4; 0) (cM.puc.).
w AY
3
2
EEEN D . 4
(_)11 2 3 x 4 o\t X
2 t t oA é p >
3 a4
s 2x+l =1 - x-1
59.10 (1817). a) {” : 6) {y 2 :
3)c+2=y [x=3=y+1
Ortset: (-1; 1) (cM. puc.). Ortser: (1; 1) (cM.puc.).
Y

2
X
4 -3 -1 12 38 4
)_‘1 1 /)<
-2

-6-5-4-3-2-1_10‘ 1 2N\g/4 5 6

Y—l:sin(x—-—ﬂ) y = sin2x
1818 (c). a) 2/ 6) G
) ly -1=2x——
y+x-=0 2
Ortset: (0; 0) (cM.puc.) Orser: (%; 1) (cm.puc.).
Y

x+3y=1
x+6y=5"

1819 (c). a) {i

2(2x+3y)yHdx + 6y=-12+5; 0=3 = HeT peiicHHii;
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cos(x+y)+sinxy=1
2sinxy + cos(x + y) =—1’

~(cos(x+y)tsinxy)+2sinxy+cos(x+y)=-1-1;
sinXy = -2 => HeT peleHuit.

l X
~1=]=
8) 17 (3);
sinx=y
X X
sinx—l=(—l-) , HO (-]—) >0,
3 3

a sinx-1<0=> Her pewicHUi.

0 xz+y2=4, y=x-4
y=x-4 |22 -8x+12=0"

x® —4x+6 =0 = pemenuii HeT.

y+2x=3
5911 (1820).2) {", ,
X +y =2
y=3-2x Ly=1 7 1
X=LYy=1L X=—, ==
Sx? —12x+7=0 Y 5773
7 1
Otger: (1; 1), | —; —].
an. (% 3)

X,

(1
6){9 (3) ; log,x=3""%;

y=log,x
T.k. y=log,x Bospacraer, a y=3" yOuisaeT, TO OMM HMEIOT TONBKQ | TOUK)
nepeceuenus (2; 1);
Onser: (2; 1).
2sin(x+y)—3cos(x—y)=5

59.12 (1820). a) ] H
Tcos(x ~ y) +5sin(x + y) = -2

In
{Si“(x"’}’)=‘_ x+y=-2£r+2;1(' x="4_+’(”+k)

cos(x - y)=-1 X—y=n+2m y=——4’-r+7(k—n)

Orser: (¥+ in+k); —f-r n(k—n)).
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M-yi=15 |x'=16 [x=12
R Aapt=17 pr=1  ly=41
y' = Y= y==

Otser: (2; 1), (2; 1), (~-2: 1), (=2; -1).

59.13 (1821). a)

16, |—— -7, /2% =}
x+y 2x
XX a0 | =b20;
2x x+y
y=3x
y—x
i a=1 =1 3 1
a-b=3 . ga=9:d 4. 2: . Firee {y_gx;
16b-7a=1 b=3 =2 lxz0 ahd
x+y 4
y#E-X
Orser: (c; 3c), ¢ # 0 — mo6oe uucio.
1
P A 2""=2_{x+y=1' =3
2 43 ¥ =3 |3 o1 lx=-y=0’ __l’
=3

Orser; (-l-, l)
2 2
Vx+ -y=2

59.14 (1821). a) {log -5y
J(d-x)=

log,(4-x)=-2+x+1; Ol3: xe[-1,4);

y= log;(4-x) y6riBacr, a y = Jx+1=2 BO3pacTacT = OHH HMCIOT TOJRKO 611Hy
TOuKy nepeceuchus (3; 0);

Oreert: (3; 0).
x+y=1 _
6) 1Y g3 x+y=1 .
2*-*‘:(;) = T =22.22.07 =20
x+y=1_ |x=2
x-y=3"|y=-1
Orser: (2; -1).
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(2x+y=%(x+3y)

(2x+yXx+3y)=48 3
59.15(1822).a) 9 2x+y _1 . Z("+3y)2 =48 -

x+3y 4 x+3y#0

L
5x=35y
Xx=2,y=2;x=-2,y=-2;

{x+3y=i8 XEEHYEEIELY
Oreer: (2; 2), (-2; -2).

x-3=4
6) y+2 :

(x=-3)+(y+2)* =17
x-3=4(y+2)
+2* +16(y +2)2 =17=0; y+2=1%l;
y#-2

=-l,x=7,y=-3,x=-1;

Oreer: (7; 1), (-1; -3).
P+yt=13 {x2+y2=13

1823 (c). , :
©-2 {x‘ —y*=65 [(*+y)(x?P-y*)=65

Oreet: (3; 2), (3;-2), (-3; 2), (-3; ~2).
2x4 = x2y2 +1 ]
It =x2 42

4

=1
BorauTas B3 BTOPOro NeEpBoe MONyHaeM: x x=x1, y=4%1;
xzyz =1

Orser: (1; 1), (1; -1), (=1; 1), (=1; -1).
y+x =4

1824 (¢). a) .
3y+y? +2x° =20

y2+y—12=0;y=-4. x=_2; y=3‘ x=i;
Orser: (2; H4), (1;3).
7*



4
y +x=3
61 , .
2x* —5x+3y" =1
2x* -8x+8=0; x? —4x+4=0; x=2, )=+l
Otser: (2; £1).
x3y5=32'

1825 (c). a)
{ ¥y =3

3

(0; y) He sBmAeTCA pEIUCHUEM MPH BeeX y, (x; 0) He aABASETCA peICHUEM NpY
BCEX X;

3.5
XY =24; y=4xt; y=122x;

x5y3 8
1) x° -8 =8; x=+I, y=3%2
2) -x°-8x’ =8 — pewenuti Her ;
Otser: (1; 2), (-1;-2).

{(x+ 2y (x=-2y)* =9

(x-2yP (x+2y) =27

x-2y==-3(x+2y) (aHANOrH4HO IYHKTY a};
dx=-4y; x==y; ¥’y =1; y=1, x=-1;
Orser: (-1; 1).

X
——xy= -9
1826 (c). 2) 1~ ;

ny-—&=23
x

2
2232 _5=9; 2(i) -s(i)—3=o;
y x y y

-4x2+6=23,
x=3 =12
2)==3; yz T
y 3-3y°=-9 {x=1%6
Otset: (6; 2), (-6; -2).
Xty X_ 3
x=y ¥ 6 x x+y

614, ;;=a; x__y=b;(y¢0,x¢y);

1 {y =-2x
= —5 : ; peuieHul Her;
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b+a=-—-§' a=—-5-—b
6. 6 .
ab=1 p+2pelog
6 6 6
'b_ 1 2x+2y=y-x [y=-3x
1) | T2 3=y L 3x=-y.
a--l T ly=#0 T ly=0
\ 3 x£y xX#y

(c; -3¢), ¢ # 0 — moboe uucno;
1 |3x+3y=y-x [4x=-2y

b=—

2) | 3; 2x=-y : 2x=-y
a-——l- y#0 y#0
L 2 |x=y Xy

(d, -2d), d £ 0 — moGoe unco;
Orser: (c; -3¢), (¢c; —2¢), ¢ € R\{0}.
2 2 _
1827(.0) {2 TPV =0,
Y =3xy=16

(x; 0) He ABNIAETCA peMIeHUEM AN BeeX x = y#0;

2 1
2(i) +Zo1=0 2o, 2o
y) vy y y 2
A LI SN F At ey

Y43y =16" {x=-2" |x=2 "~
2 y=2x .
; pelueHul HeT;
4P -6xt =16 "
Oteer: (-2;2), (2, -2).
3x? - xy = 10y?
x2-2xy+y2=4,
2
X X
3(_J —=-10=0 (ananoruuHo myHkTY a);
y Yy
.3 X,
y 3

197



=y a3 PR P

25 2 2 5
—y +10y +y=4 Y=~ lx==
9y Yy o+y 3

Orser: (4; 2), (4, -2), (—-E; 9—), (i, —i)

Fedgy+yt=-1 (x)_ 1
257~ 3xy-3yt =4

Y

1828 (c). a) { >

x .
(—) =-7 (aHAJOTHYHO MpeAbIAYILCit 3a4aUc);
y

y P fr=l fx=-1
X2 —6x2+4x* =1 |y=-2" |y=2"

2) x==Ty .

2 . peLueHwii Her;
49y =21y + y* = -1 P

Ortser: (1;-2), (-1; 2).
+xy+dyt=6 (x 1

6) 2 2 y ===
3x*+8y° =14 y 2

4

x .
L_) =4 (aHaNOrdYHO NPEABLIYINCH 3anayc);
Yy

N A A
{y=—2x , 5 5

X2 =2x* +16x*=6" 2 2

x=4y —l 1
2 2 o2 YT,
48y° +8y“ =14 9

B

.

x-2xy+y=-17
xl+y2=25

a=17 . x=7—y L2
b=12"

1829 (c). a} {

1-a-42=0, {

jy=4,{}=3

x=3" |x=4"
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2 ; D2y + 12y +11=0;
)b=ﬂ _@_f=u y y
2 2
I _6+J1d
ly= 5
] H
|x=—6+6;;/§

Y PEMICHUA HPPALMOHATILHBE,
Orser: (3; 4), (4; 3).

6 x+y+x’+y* =18 [a-b=1
wexteyt=19 |62 -a=19"

b -a=19’

b -b-20=0;
1 b=5 [x=5-y )
a=6" |5y-y*=6

y=3 {y=?

a~-b=1
b=5,a=6; {

2
~5y+6=0; ;
Y Y {x=2 x=3

b=-4 .x=—4_y
2) : 2 ; peleHuit HeT;
a=>5 Y +4y+5=0

Oreer: (2; 3), (3; 2).

2 2
3-4.-‘2—:12
y x
1830 (c). a)
R TN
x y 3
2—
ala”-3b)

x+y=a, xy=b;

SRR
W |-

b=3a )
;a-—-9a-36=0;
a®-9a=736 .

l) a=12. X=12""y .
b=36" |12y -y*=36"
y=6,

y2—12y+36=0;{ ;
x=6
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a=-3 [x=-3-y

2) ; , 5 PelIeHHH HeT,
b=9 —3y‘—y =9

Ortsger: (6; 6).
(x+y)=20

6)<1 1 5 ;xy=a,x+y=b;

—_—_=
x y 4

ple=d F=y Y T .
b=-5"|y*+5y-4=0" s 5+41

ITH KOPHH HE ABAKIOTCS PAUMCHANBHBIMH;

Orser: (4; 1), (1; 4).

1833 (). a) y = ax® + bx + ¢, M(1; -2), P(-1;8), Q(0; 1);
2=a+b+c |[b=-5
§=a-b+c :4c=1 ; y=2x2-5x+].

I=¢ a=2
6)y=ax’+ bx ~ ¢, M(~1; 6), P(2; 9), Q(1; 2);
6=a-b+c¢ b=-2 b=-2
9=4a+2b+c;{d=a+c ;4a=3 ; y=3x'-2x+1.
2=qg+b+c 13=4a+c¢ |c=1
59.16 (1834). a) (V¥ Y TVX IV =4,

2x-y=4
y=2x-4 C=x+4=16+Tx-12-8J7x~12
J=x+4+VTx-12=4" |y=2x-4 ’

{-8x= —87x-12 {7x—12 =x

y=2x-4

X -Tx+12=0 [x=4 [x=3
{y=2x—4 ’{y=4’{y=2’
Otser: (4, 4), (3; 2).
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6x+2y=10
{‘/2}7;4( 6r 3y =2’
y=5-3x 15x-15=4+5-x-4J5-,
{2—520

s

5-x=36+16x2-48x

=
b
{Jg—,=6 4x | ISxS%

162 —47x+31—0. {x=l.
1<xs— T ly=2’
BeT.(l,Z)
x=216/y
3/;+2/;=5
§9.17 (1835). a ;4 6 ;
(183%) ){xy=216 g—;+3/;=5

() -5y +6=0;

1) Yy =3 13227, x8;2) Yy =2;)=8, x=27;
Orser: (27; 8), (8; 27).

4
{f G- "%
Jo =4 yz;—-;‘/;—lﬂ)

G+iy-2=01) {y=1; {:f;;

2) ;‘/_ ==2; pelleHUH HeT;
QOreer: (16; 1).

x+3y +223 y+5
59.18 (1836). a) y+5 x+3y;

xy+2x=13-4y

X3 o EAY 3.
y+3 y+5




x+3y=l (lx+3y = 3 He MOAXOHT,

y+5 Y y+5

x=5-2
1.K ’x+3y20 x+3y=y+5; zy R
Y3 Sy—-2y*+10—4y=13-4y

y=1 [y=3/2
2" -5y +3=0; . :
Y Y {x=3 {x=2

Oreer: (3; 1), (2; 3/2).

X +4x-y -3y=0
L x+y x+y
6 { ’ —4’—+3=0;
) XY S XTY T ) iy
x~— y x+y

D =l x+y=x-y; y=0;x*+4x=0; x=0 — ne noaxoxn
x- }’
x=-4;
x=ny
2) X+}’=3;x+y=9x—9y; 9502 ;
*y =¥ e 4 5y—3y*-3y=0
16
32
, iy
9y +32y=0; .
Y y __ﬂ
9
Orser: (—4; 0), (-ﬂ _2),
1837 (c). a) \f \f 2 "T' X 41=0;
J_+J_ s/i+l ¥

b \/_=_\71—2_'\/;; %+\/;=\/5+1; \/;=\[2_; {:::

Orser: (1;2), (2; 1).

\ﬁ_z\fzﬂ
x y :
JSx+y+ fSx-y=4
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H Z—F—Zﬂ); Jy=2dx, y=ax; Px+Vx=4; {x=]4;
X X y=

2) J—=— Xx; x =y = (0 — He NOAXOANT;
Orser: (1; 4).

110
1838 (c). a) Ve ity 3

x+2y=9

Wx+y)? —?(J;+\/;)+1=0.

x+2y=9

) [VEe=3, [r=9-25
x+2y=9 9-— 2y+y+2\f9y 2y* —-9
36y-8y* =y*; ya-y)=0; {7 ;{7
x=1 x=9
\/;4' y=%. x=9-2y .
" 90-2y+y+2oy-2%) =1

189y -2y =9y —80; 324 (9 - 27) = 81)7 — 1440y + 6400;
720)* - 4356y + 6400 = (; pemenuii Her;
Orser: (1; 4), (9; 0).

3x-y=3

J_+2J;+J_+12J_ 65

(J§+2J§)’—7(\/§+2\/;)+1=0
1) {‘/;+2‘/;=8; 12x~12=64+x—16vx ; 76~11x=16v% ;

y=3x-3

2)
x+2y=9

76
XS — x=4 1444
11 ; X = ——— — HE NOAXOAMT;

1212 4 5776 ~1928x =0 =0 121
1
2Jy =
Vxr2yy 8: 12x—12=i+x-£; 16vx = 769 - 704x;
64 4
y=3x-3
petueHui Her;
Orzet: (4; 9).
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1839 (c). a) 2\/3y+x—,/6y—x =x;
,/3y+x +,/6y—x=3y

3,/3y+x=3y+x;\/3y+xv(\/3y+x—3)=0;
x=-3y, \/3y+x=3; 3,/6y-—x=6y~x;
,/6y—x-(\/6y—x—3)=0; 6y=x; J6y—-x=3;

) {x=—3y ;{x=0;
6y=-3y |y=0

2) {“'”;{":‘3;
\/—97=3 y=1

3) {x=9—3y ;{x=6;
6y=9-3y |y=1

x=9-3 =3
4) d Ly-1=1317 7
6y—-9+43y =2 y=2

Otser: (0;0), (-3;1), (6;1), 3;2).
6 {JZx—3y+J4x+3y=2x T

2J2x -3y = Jax+3y -3y
J2x-3y-(J2x-3y-3)=0; 2x=3y, 2x=9+3y;
343y =dx+3y; Jax+3y (Jax+3y-3)=0;
dx=-3y; 4x=9-3y;

1) 2x=3y |x=0_
6y=-3y  |y=0

3
2x=3 ==
2){6"_9})3 35T
y=3=3y y=1

3
25=9+3 =2
3){).' +_}' .X 7

18+6y=-3y’ y=_2’

4 2x=9+3y Cfx=3
1846y=9-3y  |y=-1"

Oteer: (0;0), (3/2;1), (3/2;-2), (3;-1).

3) x=9-3y |x=6
6y=9-3y |y=1"

204



x=9~3 =
4) Y :)—l=l;{x 3;
6y-9+3y=2 y=2

Orser: (0;0), (-3;1), (6:1). (3:2).
2x-3y +Jdx+3v =2
6) Vr-dy v axedy=2x L 37x 3y =2x-3y:
22x =3y =Jax+3y -3y
J2x 3y (25 -3y -3)=0; 2x=3y, 2x=9+3y.
3Jax+3y =dx+3y; Jax+3y (Jax+3y-3)=0:

dx=-3y; 4x=9-3y:

n 2x=3y |x=0
6y==3y' {y=0"

2) 2x=3y : x=
6y=9-3y

3
2.
y=1

N |

3

){2x=9+3y Cx=

18+6y=-3y’ y==2

1 {2x=9+3y ) {x=3 )
18+6y=9-3y’ |y=-1"

Orser: (0;0), (3/2:1), (3/2;-2). 13;-1).

6x-2y =4x+_\'710

2

x _3ll+y

1840 (c). a)
}

y=x2—ll .

6x-—2x2+22=2(x+x2—-11+10),
) ) x=3 x=-2
4x* - 4x-24=0; x*~x-6=0; ; ;
y=-2 |y=-7

Orser: (3: -2), (-2; -7).

x
33 _ 49 |[Eo2xr2y=2
6 7 )y .
) 3 A
530y x
=1 3—=x+y=0
257 y
~5y=2
Sx=35y .5_4.)’:“2.
15X=12 T xa16”
y
Orser: (-1,6; -2).
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Onrser: (8; 1), (1; 8).
3282 gy g

5¥x—2y+33Yx+y=13
R Fd 32y -4 2’
_— x~2y— +y=
161,—]{” Y xX+y

; 293x -2y =58; x—2y=8;

S¥x—2y +3Yx+y =13
83x~2y -Yx+y =15
{J&='8+'2y Yy=-3

; 8+3y=1;
Yx+y =1 Y

' 2°.0,2577 =512 [x+2y=9
59.19 (1842). a) ;

Vr+2fy =5 " |Vx+r2fy=5"
8
=25+4y-20 >-=
{x 7 ‘/;;s+3y=1of; Y==3 :
16
Y 9 |y=4, -
_Q’ x:l’
9

Orser: (%, —9—) , (1; 4) (B oTBeTe 330a4HKKA ONEYATKA).
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9*.33=729 [2x+y-3=6
6) ;

Je-fy=1 " Wx=t+y ’
7
x=y+1+2 <=
{ y+1+2y cafy=7-3y; 773 :
Lay+2+4dy+y=9 9y% 58y +49=0
y=i N _ﬂ — HC NOAXOOUT,
=4’ y 9 s
Orget: (4; 1).
6 +6"y=12
1843 (¢). ) ryee
Y24y 65 =-8

Cxsaasisas 06a ypasHcHus nonyuaem (6% + y)> =4; y=42-6",

n{r=2-¢ .{"=‘ .
6 +2.6" -6 =12 |y=—4

=-2-6
2) Y ; perieHuit Her;
6 -2.6"-6" =12

Ortser: (1;-4).
T -7 x=28
{x’ -x 7 =-12
Cxnazsisas 062 ypaBHerus nonydaem (7% —x)° =16 ; x=7" £ 4;

x=7"+4
1) ; peuleHuit Her;
7V -7V -4.7 =28

R [r=1,
7Y 7 4.7 =28 |x=3’
Orteer: (3; 1).
2 2y 2 2 _
59.20 (1844). o) | CBuWF +¥)=05kog, 77 [+ y =13
log, x-1=log;2-log; y 6

x2+y2+2xy=(x+y)2=25; x+y=1%5;

x=5- =2 =
1){ . ;y’—5y+6=0;{y ;{"’
Sy—-y“=6 x=3

x==5-y
23, i y==2,y=-3 — He NOAXOJAT, T.K. ¥ > 0;
y +5y=6

Orteer: (2; 3), (3; 2).



{10g7(x +y)=4log;(x-y)
log,(x + y) =5log, 3 - log,(x— y)

x+y=(x-y)' a=b*
s x+y=a,x-y=b ;
Xty= 243 x+y=a,x-y a=z£
X=y b
b4—£=0;b5=243; : ry 8; * :
b a=81 |x-y=3 y=39
Orser: (42; 39).

5
log, y+log, x=—
1845 (c). a) B Y+, X717,

a5 -3y =1
logiy—%log,y+l= 0; logy=2, logy =1/2;
y=x, y=x;

[ 3x+4dx-1=0
l){ X+ZJ; C3x-4x+1=0;

y=x
1
J;:; x=—9~
om3: x,y>0,x,y#1; 1 ; 1;
)’=§—l Y=78—l

J; =1 — ne noxxoaut no OI3;

4 4, 1=
z){\/}—s\/} 1=0,

“\/; =1 — wue moaxoaut no OJ13;

y=x

log, x—2log, y=1
\) { &y ; Of3:x,y>0;x,y#1;

xt+2yt =3

log? x - log, x~2 =0 logyr =2, logx =-1; x= )t x=ts
y

Y42yt -3=0
y? = 1 — e noxxoxwt no O/A3;
208 : e

x=y*
1) y? = =3 — HC HMEET PEIICHUA;



1
y==

2) x2 : x*-3x242=0; x* =1- ne nomxomur; x> =2;
x2+——2-=3
x
x=+2
J2 5 Orser: (\/_ J—)
y__.—
+log, x-lo 2o 0
1846 (c). )[ g,’y g log,y=200225=0, oy o,
9x%y—x? =1
logzy logzy _2=0;
log, x logzx
x=1
y= )
1) log, y =log, x : ;
) log, y =log, {9x3—x3=1 y=_l-
2
1
y=— x=l
2) log, y=-2log, x; ’l‘ : 2:
9——3=1 y=4

x
Orser; (1/2; 112), (1/2; 4).
2log] x + log; x+log, y - log? x =0
£
Xy +—=28
y

logy x - (log, x + log, ¥} =0
£2

xy+—=28
Yy

logyx =0, logyry =0; 03 x,y>0;

x=; x=3
D) AR E
+—=28 (Y73

y

x=1

2)

x=1

2_28y+1=0; y=14++195; { y=14195

yit=28"7
y
Orser: (1; 142195 ), (3%)
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Pilgx=y"+lgy
\/x—y+w/;+\/;=4,

Ol13:x,y > 0 ; Mepnoe u3 ypasuermi umeet Bua X)),

1847 (c). a) {

rae f{f) — BospacraeT => => OHO SKBHBA/ICHTHO YPaBHEHHIO

x=y, Jx—x+ x+[x=4 ; Jx=2 s x=4=y;
Orteer: (4; 4). _
Jx W
+2¥ =y+2
6) x2 " s Of13: x2y20;
x +x+y2+y=12
X =y (QaHAJIOTKYHO MYHKTY &), Xrx+xt+x=12;
X +x-6=0; x=2=y;
Otaer: (2; 2).
L |
sinxsiny =~
1848 (c). a) 4,
x+y=£
3

cos(x+ y)—cos{x— y) = -%

6) 4 ; 4 ;

sin? x +cos? y =% cos(2y)—cos(5”— 2y)=-1

sin(2y) —cos(2y)=1;

n a1 m
y=C1y e I 2
sm(zy——’S J_ 8 8 2
2 x:(—])m’l n _JT__"_’I
88 2
Orser: (( prt Iy Lo ’",( 1y —"+—”+—”1).
8 8 § 8 2
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sinx+cosy=0

59.21 (1849).a) ¢ _, , 1;
s x+cos” y=—
2
. n 2rn
Sinx=—cosy |y=+—+2/m y=:tT+27m
Z l ; s 2
cos"y=— /4

4 x=(—l)"”-€—l+lk x=( -4 p
Orser: ((—1)"*'-3”+ e i£+ Zm), ((—1)"--65'+ P t%ﬂ sz).

1
€OSX =——C0S
2 y

’

{cosx +cosy=0,5
. 2 T S
sin“x+sin“y=175 coszx+coszy=z

l—cos +cos? y + cos? -1 cos (cos --l—)—O'
n Y y Y Py y y 2 >

n n
=—+ =t—+4+2m
y 2 . y 3 '

n ’ n
x=+—+27% ix=—+
3 2 P

Orne-r:(ﬂ:—”+2rlr, A m), (—”+ P t}+2rm).
3 2 2 3

x+2y-3z=-3
59.22 (1831). a) {2x-3y+z=8 ;
-%+y-5z=-8
x+2y-3z=-3 |[x+2y-3z=-3 |[z=1
~Ty+7z=14 ;<-y+z=2 s 4y=-1;
Jy—8z=-11 ~5z=-§ x=-2
Orget: (-2;-1; 1).

Ix-Sy+z=-13 (-l4y+T7z=-28 [2y-z=4
6) x+3y-2z=5 ;4x+3y-2z=5 ;{x+3y-2z=5;
2x-2y+52=-6 |-8y+9z=-16 -8y+9z=-16
2y~11z=4 z=0
x+3y-2z=5;{y=2;
-35z=0 x=-1
Oreer: (—1; 2; 0).
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x+y=-1
59.23(1832).8) {x~z=2 ;
xy+xz4+yz=-1

ys=-l-x

zmx=2 s x? = 2x43=0; x*+2x=3=0;
~xmxtext=2x-x+x+2=-1

x==3 [x=l

y=2 ;{y=-2;

z=~§ |z=-1

Oreer: (=3; 2; -5), (1;-2; -1).

x+y+2z=0 y=l+z z=-1 [z=3/11
6) {x+2y+z=1 ;3x=-1-3z 4x=2 ; {x=—(20/11);
Beytezi=5 |1122+8z-3=0 (¥=0 [y=14/11
Orser: (2; 0; -1), (—29; -Ii; —3-)
It i1 1t

59.24 (1833). a) y =ax’ +bx + ¢, M(-1;-2); P(-1; 8); 0(2;-1)
-2=a+b+c a+c=3 b=-5 a=2
8=a-b+c D{b=a+c-8 =>4c=3-a = b=-5
~1=4a+2b+c 4a+c=-1-2b Ja+3=9 c=1
= y=2x" -5x+1

6)y = ax’ + bx + ¢, M(-1; 6), P(2; 9), Q(1; 2);

[6=a—b+c b=-2 b=-2

‘19=4a+2b+c; 4=a+c ;4a=3 ; y=3x"-2x+1.

2=a+b+c [3=4a+c |c=1
59.25. ab. —?
a+b+c=8 a+b+c=8

@+ +ct=26={at +b +c? =26
abe +198 = cba 100(@=~c+D)+10(b-b+9+c—-a+8=0

b=10-2c a=c~2 a=1
== +4(c -5 +c*=26={b=10-2¢ = {b=4
a-c=-2 3c1-22c+39=0 {c=3
13

302—-22c+39=0=>c=3,c=—3—
Orgér: 143,
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59.26. a,, ay, 4z —?
a=a,a,=aq,a;=aq"
atb=at+tda=a+2d

a2+6=a.[1',03+48-_-a.q"2
aq+6=a+d |9=ag-D+6
aq2=a+2d - q(qz—l)=2d
aq+6=aq a(q—q)=6
aq2+48=aq'2 a(qz_q)=48
a(q2—2q+l)=12 ,
a(q—q)=.6 :{a(q—l) =12:{a=3
- a(4-q)=3 q=13
g+q=8

Orser: 3,9, 27.

=

1850 (c). 2)

tgx dgy=1 Sinxcosy—sinycosx =0

cos(x-y)=1
1 ; # Her;
){co S(c+ y)=2 peWeHAi HeT
3n =&
{cos(x—_y):-l. X-y=rn+2m =T+-2-(2"+k)'
ternso Jror=fon |, Cnm

3n non
Oteer: | —+—(2n 242
Ber(4+ (2n+k); 4+2(k 2n))

1
COS yCOS X = ——
6) Y 4;
tgy=ctgx
cos(x+y)=0 cos(x+y)=0

cos(x + y) + cos(x — y) = _%’ cos(x y) = _%'

n oo
xX+y=—+1m =—t=+—=2k +
Y=3 rEgEg Gk

2n ’ nn o
x—y=t—+21k ==F—+ 2k
y==3 y=gt3rayn- )

Tn n n.n

sinxsiny=— {ms(x—y) CO8(x+ ) =~ {sin(x -y)=0 _
cos(x - y) —cos(x + y) =1’

7"+3(n 2k)J

213



L i
1851 (¢). l-q : ; ,
bl3 +b|3'q3+b|3'q6+-~=192 .1.._._._3.=192
-9
b=4(1-q) ;
; 64(1-g) =192(1-q)1 +g+q%);
{bl3=192(]—q)(l+q+q2) A1-9) (1-g)1+g+q°)

g =1— ne noxxomut, T.k. gl < 1; (1 - g)* = 3(1 + g + ¢°);

@ -2+ 1=3¢"+3g+3;2¢° +5¢+2=0;

q =-2 — HE NOAXORHT, T.K. [g} < 1; ¢ =—(1/2); b; = 6.

1852 (c). ITycts a, b 1 ¢ — undpsl COTEH, JECATKOB ¥ CAMHHI COOTBETCTBCHHO;

(a+b+c=8 a+b+c=8

la? +b2 +ct =26 : {995-99¢ = ~198 ;
Ll()()a+10b+c+l98=100c+10b+a b+t =26
'a=c—2

{b=10-2¢ : 6c2—44c+78=0;

(2 ~dc+ 44100 +4c? —40c +c2 =26

3¢2-22¢+39=0 J e =g — HE NOAXOJHT, T.K. C€ {1;2;3;4;5;6;7;8;9;0};

c=3

ta=1;

b=4

Orser: 143

1853 (c). B 06o3HaucHuAX NpSABLLYIICH 3a884H HMECM:

(a=xb y=b+1-xb

<b=xc N a=xb ;xzc—2x0+c—2=0;
a+y=b+1’ |b=xc

la+2y=c x%c+2xc-2x2c+2=c

PELIMM 3TO YPaBHEHUE OTHOCHTENLHO X'

x=1% \/2 ; yawTbiBas, uto  a,b,c € {1,2;3;4;5,6;7;8,9;0}, nomyuum:
¢

De=1, x=1%2 . b=1+42 — wue nomxomu,

2)¢e=2 , x=0 — wue noaxomutr; x=2,b=4,a=8,y=-3;
Hckomoe uncne — 842

3Ne=3, x=li-‘/% . b=3(]i\/§J — HE MNOAXOAMT,
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5)e=5, x=1% % , b=5

HNe=4, x=1% % , b=4(l:t\g) — HE NOAXOOMT;
2
(liJ;) — HE NOJXOJMT;

6)c=6, x=1% % , b=6(l:t‘g] ~— HE RNOJXOIMT;

Ne=7, x=1% %, b= 7[11; ’ZIJ — HE [MOIXOIMT;

8c=8, x=%, b=12 , — He NOAXOIAT, x=-§-,b=4,a=2,y=—-3;

HCKOMOE 4ucno — 248;

Ne=9, x= lt\l; b= 9(1&&} — HE NOAXOIHT;

10) ¢=0, b=0, a=0 — He noaxozqr,
Orser: 248, 842.

59.27 (1854). Ilyctb q, bu ¢ — CKOpOCTH paboThl NEPBOH, BTOPOH M TpeThei
Gpurazn cooTBETCTBEHHO. Torna nMeeM:

2+£+4c=a+b+c
2 2 H

a+b=2(b+c¢)

a—b—-2c=0' a-b-2c=0
a+b-6¢=0" |2b-4c=0

a-2b =0 a=2b.a_4.
b-2c=0" c=% e

Ortser: B 4 pa3a.

’

§ 60. 3aoauu c napamempanu

60.1 (1855). mx~x+1=m ;x(m D= m? -1;

m=1 = x— moboeuucno; m#l =>x=m+1;

a) m# 1, 6) Takux m Het; B) m = 1.

60.2 (1856). b2x—x+2=0%+b; x(b>~1)=b? +b-2;
(B2 -1 =(b-1Xb+2); b=1, x— moboe gucno;

b=-1 = Her pewennif;, bxtl = x=b—+z;
b+1
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a)bxtl; 6)b=-1;8)b=1.

60.3 (1857).a) a’x—4x+2=a; x(a2 -4)y=a-2;
a=2 =>x - moboeuucno; a=-2 => HET pelicHuil;

a#12 = x=

a+?2
x 1
6) —+x-l=a; x(I1+—)=a+l;
a a

a={ - ypaBHCHHE HC HMCET CMBIC/A;
a=-1 = x-moboecuucno; a=0, a#~-1 = x=a

60.4 (1858). a) mx—x+12m?; x(m=1)2m? -1;
m=1 = x—mobocqucno; m>1 = x2m+1l, m<l = x<m+1.
6) bix—x+1>b; x(b2—1)>b—1; b=1 = Her pelcHu;

1

=-1 = x~ moboe uncno; b e (~0;-1)U(l;+w), >

1

be(-L1), x<-—.
€CLh. b+1

60.5 (1859). a) b*x-bx2b"+b-2;

x(b-1)b2(b-1)(b+2);

b=1:0x20x € R; =0: 0x>-2 x € R;

b+2 b+2

<0, b>1: x2 ; 0<b<1: x< Pk

6) -'!-+x$a+l; x(-qj—l-)ﬁaﬂ;
a a

a={ - HepaBeHCTBO HE UMEET CMBICIIA;
a=-1, x-mobGoe¢ uncno; ae€ (—w;—-1) v {0;+0) = x<a;
ae(-10), x2a.

60.6 (1860). ax’ +4x-a+5=0; a=0 => x=—%;

. 2
azxl = %=4—(5—a)a=a2-5a+4; mpua=la=4,x=——;
a

npu a €(1;4) ver pemeHuli;

—21V02—5a+4

npu a<!, a>4 x=-————————— ;pa pELICHUS;
a

a)a<l,a>4,a=0;
6)a=1,a=4,a=0;8) ac(l;4).
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60.7 (1861).2) y=6x+a; y=x>; y =2x;

y=2xx+ xg —Xp + 2xy — ypaBHEHME KacaTebHOM K rpaduky y = x%
X =3, y=6x-9 =qa=-9;

Ortser: a=-9.

6) y=4x; y=x2 +a.

Z"Baaneuue 4x = x* + @ HOIKHO UMETH TONBKO OZHO PELICHHE

—Ax+8)4+a=(x-2)~4+a=0
Oreer: a =4.

60,8 (1862). a) y= 2 —4x+2 ; y=-2x+b; abcumcchl ToYEK NepecedcHMA
rpaHKOB ABNATCS KOPHAMH YPABHCHNA,

P =2x+2-b=0; -?-:1-2+b=b—1;

Ortser: b21.
6) y=x2+6x+7 ; ¥y=2x+b; ananoruyso m. a: X +4x+7-b=0;

~?—=4—7+b=b—3;
Orser: 52 3.

y=2x2-5x+l.

60.9 (1863). a) { 2x2~8x+1-a=0;

y=3x+a

-?-:16—2+2a=14+2a 20

Orser: az2-7.

=192 e Ay
6) y=3x" - dx 2; 3x%+6x-2-a=0; 2=9+6+3a=3a+15 20
y=-10x+a 4

Otper:a>~5.
60.10 (1864). ax’+4x-3+a>0; a=0 = x>%;a¢0;

.%:—(02—3(1-—4);

; sa>4;
D<0 {D>0 '

a<® la>0
iy, ;a
D<0 {g°-3a-4>0

a<0 la>0
a) HEPABEHCTBO BHITIONHACTCA NPH MIOOKIX X, CCML: ;

6) HepaBEHCTBO HE UMEET pelcHuUMH, ecnu: { <-I

60.11 (1865). a) y=2x* ~3ax+2;

- 3a_ 3a
OCh CHMMETPHU 1aHHOM Mapabosbt — npaAMas x = T; T <=3 a<-4.
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6)y=5x2—2ax+2;0c5cuMMe'rpHunapaﬁom—x=— >4;a>20.

5

60.12 (1866). 2) Vx—2(x—a) >0 ; {x—zzg; {xZZ'
X—a

u-lh

?
xza
Ortger : x22, ecnit a<2; x2a, ecnu a2,

6) (6-x)- '_—):—a>0; {x—a>0. {x>a_

6-x>0" |x<6’
Otset: a <x <6, ecnu a <6, HeT pelIeHUM, ecmu a 2 6.
60.13 (1867). a) x° —2bx +b%> —4b +3=0;
ypaBHEHUe HMeeT 2 KOpHS, eciy D> 0;
D/4=b*—b*+4b-3>0; b>%;
Otser: b=1;
6) x* +2(b=2)x+b*-10b+12=0,

D/4=b%-4b+4-b> +106~12>0; b>§ :

Oteer: h=2.
1868 (c). a) 2 -8ax+27=0; D/4=16a*-27>0 ;
33, 33

a € (—wo;— ) (— +00) — [PH TAKHX a YPABHCHHE HMEET 2 KOPHS;

x=4ai\/16a -27;
2 _97 az0
. 4a+16a -27 _3: Jiea? 27 =2a { :
4a—-\_/16a2—27 24> =27
4a-16a% =27
sa+Jt6a? 27

Oreer . a ==1,5.
6) x> ~10ax+24=0; D/4=25a>-24>0;

ae{-—co;~-‘/—:_4-]u[ -2—;4-;+oo]; x=5cz:t\125a2—24;

5

2 _ [ ?
) ja+ 25a2 24 =%; Sa+5V25a* 24 =0, V254 -24=-a;
50—325(1 -24

as0
) ; a=-1;
240° =24
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2
) 1242 =27

=3; V16a®-27 =-2a; { s a=-1,5;



2 a0
2) 250 —2 —Z \/2502—24=a;{ 2 ; a=1;
5a+«725a ~24 24a° =24

Oreer: a = 1.

60.14 (1869). a) y=(3a+ l)Jc2 +2x—5; BepwmHa mapaGonsl (x,; y,) RexHT
eRyTpH IV koopauHaTHOMN YeTBepTH, ecn x, > 0, y, <0;

X, =~ >0; 3a+1<0; a<~ l,ya-——]—-——-2—~5<0;
3a+1 3 Ja+1 3a+l
—1—15a—5<0; 15a+6>0;nocxonmcy30+1<0,T0150+6<0§a<“g’
3a+1 Ja+1 5
a<-2
Sea<-Z;
1 5
a<-=
O'me'r:a<--2-.
5

6) y=3x2+(4a—-l)x+3; x> 0,y,>0;
4a-1 1 164 -8a+1 164> -8a+1

X, =— >0; a<—: y, = - +3>0;
s e 12 6
-16a’ +8a-1+36>0; 162> ~8a~-35<0;
5 7
7 —Z<a<z
-—<a<—; & -——<ag<—; Omer. ——<a<—
4 4 1 4
a<;

60.15 (1870). a) (log; a)x* —(2logya~x+logza-2=0; Of3:a>0;

1) a=1; Torna ypaBueHre nprmMer B x — 2= 0;
X =2 — eAHHCTBEHHBIH KOPEHD;
2) a#1; T0rAa UM CYIMECTBOBAHKA SANHCTBEHNONO KOPHA HEOOXOAUMO:

1 1
D=4log?a—4log a+1-4logla+8logia=0; logya=—; a=-+;
£3 23 23 g3 8s4="3 A

1

OtBer: a=-—=.
i

6) (log, a)x2 +(2logga+x+logga+2=0;
1) a = 1; ypaBHeHue umeet Bua: x + 2 =0; x =-2;
2) a+1; ypaBHeHHe He MMEET KopHeli, eciu

D=4log,%a+4]og4a+l—4log§a——8log4a<0;
log4a>%; a>\/5;

OtsetT: @ > \/5 .
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60.16.2) 48-4* +27=a+a - 4*7

@-32=27-a=2L"% 0|23
a-3 a>27

Otser; ae(—x;3)U(27; + ).
6) 9" +2a-3"'+9=0

3% 4+6a-3* +9=0
D=36a"-36<0=|d| <1
Otset: ae(-11)

60.17 (1871). a) 5%* ~3.5° +a-1=0;

3T0 ypaBHEHHE KBAIPATHOE OTHOCHTENBHO 5°,

YPaBHCHHE UMEET CXHHCTBEHHOC PEIICHHE,

€CJIH YPaBHECHHUE £ -3t +a~-1 =0 HMeeT CAMHCTBEHHBIH M0N0XKHTELHBIN KOpeHb,
D=9-4a+4=13-4a;

D=0 a=£; 5"=1>O;
4 2

3;9:«/13—4a
2

(BTOpOil KOPSHB BCETZIA MOIOKHTEIICH);
13~4a29; a<l;

Orser: a<|, a=—l42.

2)D>0; 5 =

6) 0,01-2(a+1)-0,1"+4=0.
310 ypaBHeHue — KBaApaTHOE OTHOCHTENBHO =0, 1x.
P=2(a+1)t+4=0.

1) -?<0 (a+1)—4=a’+2a-3<0; (a+3)a-1)<0; a € (-3; 1).

2) —?—20 t=a+1:yJa*+2a-3<0;
{a+l+\/a2+2a—3 <0

a+l-yJa*+2a-3<0

BriGepenm Gonbwmit: a+1++va*+2a-3<0; Ja*+2a-3<-a-1,
—a-120
at+2a-3<a* +2a+1;
ag(-3;1)

Orteet: (—0; —1}(=3; 1).
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1872 (c). a) 9" +(a+4)-3* +4an(;
D=a*+8a+16-16a=(a-4)>220;
— t(a- -a>0

pH BCeX a; 3X=_M._i).>o; a 5
2 -4<0

JUIA CYIICCTBOBAHMA KOPHS HYXHO: —a > 0;
Ortser: a < 0.

6) 25" -(a-2)-5-2a=0:D=a"-4a+4+8a=(a+2)" 20 npuBcex a;

(a-x(a+2) |-2
2 a’

Oreet:a > 0.

1873 (¢). a) Vacos2x —3sin2x =cosx, x=0; «/;=1; a=1;

Jcos2x—3sin2x = cosx; OI3: cosx = 0; c0s 2x — 35in 2x = cos? x;

¢0s’x — sin’x — 6 sin x cos x = cos’x; sinx-(sinx+6cosx)=0;

x=Tn, x=—arctg 6+ 7n, cosx=0; OrBer: x =27%n, x =—arctgb+ 2nn .

6) V2sin2x —acos2x =-sinx, x=——2{l_: J;:I, a=1;

V2sin2x - cos2x = —sinx; OJ13:sinx<0; 2sin2x—cos2x= sinz X;
4sin xcos x~cos’x+sin?x—sin’x = 0; cosx-(4sinx—cosx)=0;

5°=

T 1 .
x=3+1m, x=arctgz+ Rhy Sinx £0;

Oraet: x = —lzt-+ 2an, x = arctg-}+ T+ 2nn.

60.18 (1874). a) x(x + 3>+ a =0;

x(x + ) =—a; y=x+6x+9x;

Yy =3 +12x+9= 0; x=-3,

x=-1— IKCTPCMYMbl (byﬂxmm ¥y W=3)=0;
y(-l) (-D)-@)* ——4 -4<-a=0 0<a<4

6) X'—12x+1 = g; y=x*~12x+1; y'=3x*~12=0;
x=12; Y(-2)=-8+24+1=17; y(2)=-15; —15<a<17,

60.19 (1875). a) x* —8x> +4=q;
y=x4—8x2+4; y’=4x3—16x=0;
x=0, x=2; x=-2; y(0)=4,

Y =16-32+4=-12; y(-2)=-12;
Orser: a<-12. :

6) 3xt+4x’ -12x% =a; y=3xt+427 1257,
Y =x(12x2 +12x-24)=0; x=0, x=-2 x=1;
W) =0; y(t)=-5 y(-2)=48-32-48=-32
Oreer:-5<as0.
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1876 (c). a) «/J_r=x-a; OI3: x20; a=x-~/J—t; y=x—JJ_c;

RS B S (l)-.‘.__‘.~_.‘..
YR e Nd)Te Ty

Oreer: npH a<—-‘lz peuicHHit HeT, NpH a= —%,-a> 0- 1 pewende, npu
ae [—%;0] — 2 peleHHA.

6) m=x+a; On3:xe[-2; 2];
\/:—x a; y—\/4_;-—x, y=-

x<0
x=—\/4—x2; { 2 x=—w/5;

xX=4-x
M) =22 —maxcmmym; p(-2)=2; y(2)=-2
Otper: ge(-0;-2) — Her pemeHsuit, ae(zﬁ;m) — HET pCUICHHIA,
ae [2;2\f2- ) — 2 pewenns, a€[-2;2) U {2\/5 } ~1 pemennue.
1877 (c). |3x+6]=px+2;
1) x<-2; x(3+p)=-8;
p=-3 => pewicHuii HeT;, p# -3 =
= x= piBS_z; 2::3250; pe(-31];
2) x>-2; x3-p)=—4; p=3 = peuicHuii vet; p#*I =
2p 2

-1=0;

2J4 x*

= x-—i—->—2
p-1
a) pe(—o;-3]u(3; +oo)u{}, 6)pe(-3; 1).

>0; pe(-o;1)U(3;+x);

1878 (c). a){ =|- I |x-2=ax+1;
=ax+1

1) x22; x(1-a)=3

a= 1= pemeHnit HeT; a#1 =

x=—i—22;2+-—3—50 2a+l$0 ae[—l;l);
1-a a-1 a-1 2

2) x<2; 1=x-(a+1);, a=~1 => pemcHHl HET;

a®-1= x-—L 2; 2a+l>0, a € (—; —l)u(—-!-; +coJ;
a+l a+l 2
O'rse'r:ae(—%;l).

222



6) |x+4|=ax+2;
1) x2-4; x-(1-a)=-2; a=1= pemiennii ver; a =1 =

x= 2 2_4;4a—2

20 a e(-oo;%]u(l;m) ;

a-1 a-1
2) x<-4; x-(a+1)=-6; a=-1= pemeunii ner; a#-1=
. <-4 ; 4a-2<0; ae(—l;—]- ;
a+l a+l .2
OtpeT: g e (—l;l).
2

1879 (). |¢* ~4x-5|=a s y=[r? ~4x-3;

x, =2 — abcucca BEPLIMHEL
napabonsi y =x* - 4x - 5; p(2)=]4-8-5=9;
a)a=0, a>9; 6)ac(0;9).

1880 (c). a) (x—a)® -12}x—a|+35=0;
D|x-4|=7; x=T+a, x=-T+a;
2) |x-a|=5; Xx=5+a, x=-5+a; OVCBAAHO, YPABHCHHE HOJDKHO HMETH 2
HONOXHTENEHLIX M 2 OTPHHATENLHEIX KODHA, NpWYeM WX 3Haku Oyxyt
CNeAYIOUTHMH:
7+a>0 a>-7
5+a>0  |a>-5
-S+a<0 ’ |a<5 ’
-7+a<0 a<7
Orser: a € (-5;5).
6) (x+a)’ -6jx+d|+8=0;
) |x+a|=4; x=4-a; x=—4-aq;
?) |x+a|=2; x=2-a, x=-2-a;
T.K. 4 —q<-2-a<4-a, T0 A1 TOr0, YTOOb HHCIIO NONOKHTENBHBIX KOPHEH

Gbu10 GOMBINE YHCNA OTPHUATEABHEIX, HYXKHO, YTO0M ~2-a 20
Otger: as-2.
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O6mepoccuiickuit knaccuGpukaTop nNpoIyKIMH
OK 005-93, Tom 2; 953005 — xHurH, OpoiIOpE!, NTHTEpaTypa yueOHas

TekcT oTmIeyaTad ¢ AMANIO3HTHBOB
B OAO «BiaguMupckas KHIDKHaA THIIOrpagusm»
600000, r. Bramuvmup, OKTA6pbCKHMil MPOCIEKT, A. 7
KauecTBO neuatn cooTBETCTBYET
Ka4eCTBY NPeJOCTABACHHBIX AHANIO3UTHBOB

Ilo Bonpocam peaausanuu o6pamIaTLCA MO TeJ.:
641-00-30 (MHOTOKaAHANBLHBIH),



