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X
Jor 1000, r)(-B-) 16,
343 2 1

19



40.5 (1361).2) 21 =4 ;x+1=2;x=1.
6) 5 7'=0,2;:3x—1=-1:x=0.

B) 0,4*F =0,160,4 ;4 - 5x=2+ %;x=0,3.
1 2-x |
r)(EJ =8‘/5;2‘*"=‘3—5;x=5,5.

1 2x+3
40.6 (1362). a) 371F =(5) ix+1=2x+3;x=-2.
6) 62*8=-216";2x-8=3x;x=-8.

1 4x-7
B) (EJ =637 -dx=x-3;x=2.

8x+1 i
r)(—ij =(1,5)2"‘3;8x+1=3~2x;x=-5-.

2 2
40.7 (1363). a) 3* “"5-\/§=%; 3F =33 2221 =11,

2 2
6) 0,55 °..00,5=32; 0,5 % =0,5; x>-5=-5;x=0.

2 2
g) V2.2 '7’5=-121—8; 278277 4221 x =11,

2 2
r 0,1* "%5. J0,1=0,001; (0,1 =(0,1)*; x= +43 .

3V 1 1
40.8 (1364). a) 2|2 | =—; 3¥ ==
13642 (2J 9 9

Y 27 (3Y (3
-4
m(sJ 25°\5) )"
B) 55-25=0,1"; 10 =10>; x=3.
2
r) 0,353 =30,81; 0,9 =0,93 ; x =
40.9 (1376). a) (Jl_z)x -(Ji)" Lt

6) (2/3)2" -(2/5)2’ —243; 3% =

x==2,

Nilw

3
.

w |

3x“-3 2.2
40.10 (1377). a) [—hj =081, (iy =0,97*, 3x* —8x-3=0,

4+5 1
X = =3; .
3 3

20



2

X

2
4 X +4 _1___
6) N2 =2o.25‘*';(3) o452 X2 igx412=0,
NG 2

x=—6:x=-2.

-

5
Tx-2
40.11 (1378). ) V625 V510 =§125.5512 . 57 225" 2. gx =l x=

11

l s
6) 30,2 -\fo,zzx—5 = Yo,0473%6 ; 0,27 € 3 g 272544

x+l=—-2x+4 x=£=li
6 18 18

40.12 (1379). a) 27951 = Jox+l gl _gxel 3 T oy
9x—9=x2+l+2x;x2—7x+10=0;x=5;x=2.

2
6) 2V o232 VI3-x2 =3 13-x%=9; x2=4; x=42

lJFl
B) 3’(5) =243 ; x-VJx+ =5;x25',x2—10x+25=x+1_.

2 -11x+24=0 ;X =3 He NoaXoauT, x = 8

.
0 (o 1*’:) 106,x2—]; Gl +6)=6; x2+7x-30=0,

x =-=10 He TOAXOAHT, x = 3.
40.13 (1365). a) 3* -3"" = 78, 3*(1-27)=-78; 3" =3, x=1
6) s¥ 153748, 52352 -1)=4,8; 2x-3=-1, x=1

Ix+7 Ix+8 Ix+7
B)Z( ) ( ) ( ) (2-1)=49; 3x+7=-2, x=-3

SN nr

5-(

2X
40.14 (1366). a) 2¥ - 62"+ 8 = {
2% =2 x

3¥=9 [x=2
3% = _3 | ne cymectayer

B)(l)zx_5.(l)x_6—o- (.I-)X—6 (l)x—-—l- x =-1, He cywecTByeT
6 6 "e) " \e) 7 Mo YRR

N (Y 1Y Y
r)(g) +5.(.g) _6=0;(3) =-6, (E) =1, ue cymectsyer x=10

6)3% —6-3* -27=0; [

21



40,15 (1367). a) 2. 4¥ - 5.2 +2=0; 2.2 -5.27 +2=0;

=331 g peg =1,
4 2
6)3-9-10-3*+3=0; 3-3% -10-3+3=0;
10 -
3"=__0 8:-'-; =3 x=-1 x=1.
6 3

1 X 1 X i 2x 1 X
B) 4-(——) +|5-(—) -4=0; 4.(—) +15-(—) ~4=0;
16 4 4 4
(1)1___15_17. (-l—)x——]- HE CcylxecTByer, x =1
4 8 \4 4’ y yer '
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 cymecrayer; (0,5)" =%, x=1.

1Y 1Y 1 1"
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
(1) = 210 9,9+10,1 _ 1

; s (01) == =—; x=1
ne cymecrsyer; {0,1) 5 el
X x 2x x
3)3-(1) +7-(3) -6=0; 3(—2—) +7-(—2-) -6=0;
9 3 3 3 .
(2)‘ -7-11 (2)‘ -7+ _ 2
—| = ; HE CYWMECTBYET; | — | = =— ;x=1.
6 3 3

3

X X X
-23-27
r) 5(%) +23'(%) -10=0; G—) = 232 3 HE€ CYHIECTBYET;

10
(2 o2

—| == ;x=1

5 5

40.17 (1369). 2) 22+ —5.2¥ -88=0; 2-22¥-5.2¥~88=0;
g 5= 5427

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

1 2x 1 x-2 . 1 2x 1 x .
o3 3 e (3 ol e

1Y 1Y
(-—) = -4, He CymecTBYeT; (5) =8 ;x=-3.




B) 57 =26-5 +5=0: 5.5 ~26-55 +5=0;
5X=lt£=l;x=—l; ¥=5x=1. -
s s

i 2x 1 x-2 1 2x 1Y -
r (_ +|= -1@:0;(-) +9-(— -162=0;
3 3 3 3

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

40.18 (1384).

x-1 ! i 1 1 .« x |1 X 1
a) 37 - = = +207; =3 -3 .-—= 9" +207;
3 'l 3 27 8 1?

27.3° 3.3 =3"4207-81; 3*=9.81; x=6

6) Y16 +188=8.2% ~ 0,55 ; 2~2"+188=8-2"—%-2’;
.6-2% +188.8=64.25—2%; ¥ =4.8 x =5,
2 X
40.19 (1370). a) 2* =3*; (3) =% x=0.
5 2x
6)25":72’;(-7—) =1 x=90.
8) (1/3)" =8*; 12" =L x =0,
X X X
o (e
4 5 4
40.20 (1380). a) 3* - 7**% =49.4% ; 21" =4, x =0.
6) 2*+1.5%+3 =250.9%; 2-125-10° =250-9%; x=0.

x 4
40.21 (1381). a) 62*+4 = 28+% 337, g4 2¥ 375 - 98 . G) =(§) x=4
x x 2
6) 35%%+2 5h+d 75, 352.(2) =54 (2) =(_5_ x=2.
7 7 7

3x
40.22 (1382). a) 22 5731 - g 95.9%+! (%) 22.57122.6,25;

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

5x
6) 371 .72 = 33l 5o -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;

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

x

y=3

6
2
3% _8.3-9=0; 3* =9, 3* =—; x=2, He CyWECTBYET;

6) 12° 65! +8-3* =0; 354" -6.2*+8)=0; 22 —6.2" +8=0;
2=4,2"=2x=2x=1.

X
40.25 (1386). a) 18" ~8-6°~9.2" =0 8( ) ~9"+9=0;8.3"-9"+9=0;

X+l _ax _
L L 3 2322 gi3aop=g3=5x-=0.
i1 3 233

40.26 (1387). a) 3

24



-——-——lzx > e = 1212 C1272 2125 —143=0: 12*(144 -1)=143: x = 0.
+

L 55" —4<0; 55(5-1)=4;x=0.
5% 4 4 5x+l .

r)—8-—= 82;11’“2—11"—120=0;11"(121-1)=120-,x=0.
1 +120 11** :

2x x
40.27 (1373). ) 3-22 + 6" =23 =0; 3(%) +G) -2=0:

,’2 by _1_5 2 x 2
L_ = 6 s HC CYUICCTBYCT, —3— =—; x=1,

3 3
2 2x 2 x ]
6) 2.2% =3.10-5.5*=0; 2-(—) —3-(-—) ~-5=0:
‘ 5 5
—2-)x 37 HE CYUIECTBYET,; (—z-)x J37 x=-1
5) =% \5) T T

2x+1 x 2x 3 2 3 3
B) 3 -4 20T - 7.7 =02 3 2 -4 2] -7=0;

{S)X 4-10 (3)" 4+10 7
= = ; HE CYWIECTBYET; | = | = =l x=-1,
\7 6 7 3

2x x
r) 532 +7.15-6-25 =0: 5-(3) +7-[3) -6=0;

5 5
(3)" ~7-13 (3"‘ ~7+13
- = ; HE CYWIECTBYET; | —] = ;x=1
5 10 5 10
40.28 (1374).

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

a N . .

=27 |y=3 y=3

. 0,53"-0,5y=0,5_{3x+y=l'{x=l
V=3 y=-2

) 5257V =125 [2x—y=3 [x=2

B ; 3 .

4V =4 x—y=1 y=1
0,6%Y.0,6" =0,6 {y+2x=l {x=—l

r : : .
107 -10” = (0,01)"" y=3

Ix—y=5"

x+y=2,

x=2"

2
40.29 (1375). a) V3T =BT {“_ZF“. {y=‘
or10¥=10  By-x=I’



277 .3 =1 yu
6) 1 \r J3y+x=0 5
(.l_) 4 <2 |2y-x=1" 3
2 X = ——
[ 2
(+5) w15
8) \E {2x+y=0 {x:-l
) ) i
x ly-x=3 =2
(é) 5 =125 yox 4
57 .25% = 625 <=1l
y+2x=4 5
[‘)< l X l ’ , .
(_] Qe — | 2y~x=-3 _ 2
3 27 =73

y
1383 (). a) 4(v/5 - 2)"“|2 =(———2 )Hz; 4(+5- 2)’HZ - (2(J§ -2))”‘2 ,
4=2"" x=14;

6 9(3 _J§)2x+l =(3 3 S)ZIH ; 9(3_J§)2x+l =(3(3—\/§))2x+l ,

4

9=3"* 2x41=2; x=%.

2
1385 (c). a) 24.32;:2-3;:-2 —2.32%-3 +32x2—3x-l =9
2
232000932 43)=9; 321 52 3y 220
3+5 . 1

X=—T =2 x=——
- 6) 5.2x2+5x+7 + 212+5x+9 _2x2+5x+10 =2 2x2+5x+7(5 + 22 _23) =2;

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

2x+l 2

1388(c). a) ;‘”_2——2—:1; X2 e=2-1; 25(1-4)=-3;x=0.

s% 143 Ax-1 4x 4x-1 1
0) T =2;5 +3=2-5-6;5 (1-2'5)=-—9,4x-l=0,x=-li-

3X+l_l
B) T2 =2; 3" 1=2.3*+8; 3*3-2)=9; x=2.

+

7% -1 2 21 2x-1 1
r) ——=3; 7% -1=3.7% +3;7"_(.7—3)=4;2x-l=0;x=—

7201 g 2

2
1389 (). ) 25 26 Q7 2x" L35, 2 90 6=g; 29270 =35,

26



220.2-35.29=0; 2.229-7.27-4=0;

a 1-9 1 o f 2 ’

2 =T=-—5— He cymecrayer; 2° =4, a=2; x" +2x-6=2;

X2 +2x-8=0: x=-1-3=-4; x=2.

6) 32x2+x =26+33—x—-2x2 : 32(2x2+x)_26.32x2+1.r‘_27=0; 32x2+x =27
-1-5 3 . 1: 32.x2+:

=———-;x=
4

1390 (c). 2) 52x2—l _ 3.5 ) g 56 g
52571 _3 sx7+3x42 5 s60x+1) _ g : %.52,‘_2 _3.25.5% _512 556,557 g

2x2+x=3; x=

= —1— He cymecTByerT.

525765 _ 375, 55735 _ 156250 =0 D = 140625 + 625000 = 8752 ;

2 -~
5% <3x _ Els?_ﬂ — He CYLIECTBYET;

57 _625: 22 —3x=4: x2—3x—4=0; x=4, x=1.
6) 321 _3(x=1)x+5) _ 5 38-1) Y .32x7 _33 gx74dx _ g qbx =0;
2187328 _27.35 745 _ 220, D=729+17496 = 1352 ;

5 - 2
3roAr 27-135 He cymectayer; 3° % LN ;
2187.2 4374 27

x2—4x=—-3; x2—4x+3=0; x=3 x=1.
2x x
1391 (c). a) 9" + 6% =221, (3) +(3j -2=0;
2 2
(1)X = ~2 — He CYIeCTBYET; (2)X =1 x=0.
2 2

4x+12 2x+6
6) 252“6+l6~42"+4=20~102”5;(%) -2-(-5-) +1=0

5 4x+12
(—) =1:4x+12=0; x=-3,

4
oy —27 {x—l+2y=6‘ {y:l

1392 (c). ; 5 .
(c) a){221+}':2-‘=64 _x+y=6 x=5
V6*2 :J6* -1
6

fx-2y-x=-2 y=1 jy=1
(1)2“’-3,_”:1’ y-2x+x-2y=-1"|-1-x=~1" |x=0"
3 3

0)
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.

22.f+2X J=10 22x+2 2X y+J,2=25

L2 ey =25
yiey 28=15

1393 (c). a) {

CIOKHM: 1
y +y-2¥=15

1) 2*=5-y: y +5y—y*=15; y=3. x=1.
2) 2" =-5-y; y*-5y-y2=15; y=-3, 2* =2 — ue cymecrsyer
Hroro (1;3)
73 7% .y=128 (7* -y =16 7F-y=+4
6) CIOXKHUM: R :
Y-y 7 =-12 Yoy P =-12 )Py TF=-12
1)) 7"=4+y;y2—4y-y2=—12; y=3x=1.
2) P =—4+y; y+4y—y? =-12: y=-3, 7° =—7 — ne cymecrnyer.
Hrorox=1 y=3. _
1394 (c). a) 2" =a . UMeeT kopuu nipu a > 0
6) 81 = g+ 3. Mmeer kopum npu a > -3,
B) %/3—;=—a,l/lmeer KOpHH npu a < 0,

’

)

X
—) =a® . Umeer kopHu rpH a # 0.

\2
1395 (c). a) 48-4“+27=a+a-4"*2; 4°*3(3-a)=a-27. Nlpu a = 3 pene-
wuit wet. Mpu a # 3: 42 =%_—27-; 03— i <0; ae(~0;3)U[27;+0). Uroro
-a -a
as3,a227.
- + -
A
3 27

6)9 +2a3 "' +9=0;3"+6a3"+9=0;
JTO ypaBHEHHE HE HMeeT KopHeH ecad D < 0 WnM KOpHM 3TOr0 KBALpPaTHOrO
YPaBHCHHSA OTPHLATENbHBIE,

-§-=9a2—9<0npua2< LLte ae (1,1 3x=—3(ai\/a2—-l)<0 mpua |
=> YpaBHEHUE HE UMEET pemienuit npu a > —|.
40.30 (1396).a) 2* >4, x>2. 6) 2" <1/2, x<-1
B) 2* <8, x<3. r 2">-l%,x>—4

. 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) 324 <27; 2x-4<3; x s%

28



Jx+0 . )
6)(2) >i;3x+6<2:x<—i
3 9 3

B) S¥*2>125; 4x+22>3; xzi—.

1) (0,1)7° <0,001; 5x-9>3; x>-l?2.

40.33 (1399).2) 7277 57376, 25~ 953x-6; x<-3
6) 0,5%+32>0,557!; 4x+3<6x-1; 2x>4: x22.

B) <98,y 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 i1 2
40.34 (1400). a) 77151632 5x~1>6x+4; x<-5.

1 1-3x 1 x+3 .
6)(—-) 2(—) ;1-3x<2x+6; 5x2-5; x2-1.
7 49

B) 1177 <1217 2710 75 4 1<-4x-20; 3x221; x> 7.
1)(0,09°*1.<0,3**7 ; 10x-2>x+7; x>1.

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

7 -2x+3 12 3+2x
6) (Tz—) > (—7—j ; =3+ 2x >3+ 2x ; HET pemcHUi.

1 3x-1
B) 25‘“32(;) D -2x+621-3x; x>-5,

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

1 x—3+1+l—

40.36 (1402), 2) 2&-2“325; 2 22270 o152 -1 xZ% .

N 2x-1
6) Jst-JEss-G) : %SI—ZX; XS%.

3x+4 —4-3 11
B) (.;_) .7ﬁ<_;.; 7 * +2<7“; -3x-2,5<-1; 3x>-1,5; x>—%

N> 27
r 0,25-(2) >464 ; 5711532; 252255 x>

29



CIE
40.37 (1403). a) 7~ <(é) X -5x+6<0: xe(23).

6
2
6) (0,6)° “z(%) cxl—x-6<0: xe[-2:3].

8) LI *3 <121 252 +3x-250; xe[—Z:%].

24
2
r) 0,3% 10 >(3—;—) s x2-10x+24<0; xe(46).

£ 8,5
40.38 (1404). 2) oty 227,22 2327 x2-85>-14;

2x2—l72—28: ng_lzl; xeR.

3
6) 0,9"2‘4‘<(%) Cx?—4x4350: x<l, x>3.
2
B) 145 *¥<196; x> +x-2<0; xe[-21].

3x2-13x
r)(—\/l—ij >9;lzzx—%x2>2;3;2—l3x+4<0;xe(—;-;4).

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

6) 32x-l_32x—3<_§_; 321—3‘8<'§'; 2X—3<—l; x<l1,

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

5 5 5 5 3
r) 0,37 -0,3%>0,7; 0,35 1(1-0,3)20,7; 6x~1<0; xS%.

40.40 (1406). 2) 3% —4-3" +3<0; 3* e[1;3]; xe[0:1].
6) 52 +4-5 -520; 5° € (~0;~5]U[l;+0); x 20.
8) 0,22 ~1,2-0,2°+0,2>0; 0,2" € (~0;0,2) U(l;40) ; x<0,x>1.

1 2x 1 X 1 X
r) (-—J +6(—~) —7<0;(-—) e(-7;); x>0.
7 7 7
40.41 (1407). a2) 22”1-5-2"+220; 2-22"-—5-2"+220;

2% e (—oo;—;-]u[2;‘+oo) 3 x € (—o0;—1]u[l+0) ;
6) 321 -10-3* +3<0; 3-32* -10-3" +3<0; 3* e(%;3): xe(-11)

30



1 2x-} 1 X 1 2x 1 X
B) (—) +15-(——) ~4<0; 4-(—) +IS-(—) -4<6;
4 4 4 4
(5 <(+3)
—| el 4;—1|; xe(l;+0).
4 4

) 0,57 +3.0,55-220; 2.0,5°+3-0,5 -2>0;
O_.S’e(—oo;—z)u(%ﬁoo); xe(-o,1].
X
40.42 (1408). a) 3* <5%; @) >1;x>0.6) 6522%; 3 21; x20.
X

X
B) (%J <12%; 13 21; x20.71) 0,6 >3%; (—;—) >1; x<0.

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

y=3x+1

2x-3

40.44 (1410). a) 19 42 21; 23
x+2

>0; xe (—oo;—2)u[%;+oo) .

+ - +
22 z X
2
Tx+l T +1 — + P
6) 0,362 <1; X1 50; xe(-—=;-2). 1 2 x
5x-9 . - r
5x-9 ¢ i
B) 37x+6 <1; x SO;xe(—6;2]. 6 9 x
x+6 i 5 5

31



9x-18
29 6-x 9x-18
nj|— >1;

<0; x €(—2;2) U (6;+x0).

30 6—x
+ - +
-6 8 X
x_ 3
1411 (¢). a) 5¥*3 <5; X —1<0; >0 x>-3.
x+3 x+3
2x-1
ol — + -
4\3xss 4 2x-1 —0 o >
0) | — >—; -1<0; - 5
)(9) 9" 3x+5 6 -3 X
—x-6<0;x<—6,)':>—§.
3x+5 3
o 8
B) 175-8217; = -120; 20; x>8.
x—8 x—8
3x+4
r)(o,zl)tg‘<o,21;3”4-1>0;2"—+'-3>0;x<_6,x>s
. .
+ - +
-6 8 X
s 4
4045(1412).2) 3 *  <—; 221 3<-3;
27 x
x-4 hs — t
<0: xe(0:4). 0 4 X
6x—ll
8Y x _81 6x-1
hd LI P,
6)(9) 64’ «x ’
L (S fmy
7 0 1 x
7
2-x
-2 —
B) § ¥ >——1~;2 x_2>_2;
64 X
2-x - + - o
>0; xe(0;2). 0 5 X'
5.\'+l_l
r)(u)(i)’ St Sxal . 6xtl .
11 36 X X
+ -

xe(—oo;—%]U(O; + o0)

32
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S5x+1

—+l
r) (EJ x SE; ———5X+l+12—2,
11 36 x
s - +
8x+120;xe(—oo,-—%]u(0,+oo) 1 0 X
x _L
8

X X
40.46 (1413). a) 4" (%) <2,25; (—;—) S—Z— , x<2

X X X X
6) 9"-(-'—) >0,25;(1) L) 5’-(3) zi,(-z—J >2 v<2
18 2) %4 15) "9°\3) 79

1Y 1Y (1)
r)3"-(—) <0,0625;(-) < —) , x>2

12 4 4
40.47 (1414). a) %<8—2”+3<512,—2<—2x+3 <3 %>x>0.x= 1.2 On-
BCT: 2;

1 1 T-x :

6)37—5(6) <243;322(7T-x2-5,-3<2(x-7)S5;55<x<Y95.
x=6,7,8,9. Otaer: 4.

40.48 (1426). 2) 2,5 <6,25; 2x+3<2, x< -% , x=-1

x-9
6)(3) 2—8—-;7x—9s3;xs£,x=l
5 125 7

B) LI <1,21; 5x—3<2; x<1; x=0

r) 0,74 >0,49: 9x+4<2, x<—-—§-; x=-1

2
40.49 (1427).2) 5 2 <125 x* ~2x-3<0: xe[-1:3] User 3
1 2x2-3x 1 1
6) (—) 2—: 2x? -3x~2<0. ve|-—:2 Otset: 3
7 49 2

2
B) 27 " >128: —x® +8x-7>0: x> -8x+7<0. xe (L") Orner S
2
0 (0,3 F>0,09. x* —x-2<0. xe(-L2) Orser 2

2
40.50 (1428).a) 2x+2-x2 23" %2 x2 oy 42=u. 3 < -u-4 wmpuc
Y

45l v =2x=27] =i

2-10736



2
6) 2 S 54x-2-x?, xP-4x+5=a, 2% 2-a+3 CM.pHC.
Y
_2“

2 y=-a+3
X

20 2N

azl;x2—4x+521; xeR.
1
1415 (c). a) 2° 37 236" -6 656 2; xs~%.

1
6) 3* 5 <225° V1515 215 2; .tZ——;—;

1Y 16 !
1416 (c). a) (5] ~4"<(—9—] y Xx<2x-2; x>2;
x 2x+3
6) (%) -3‘>(%J , X<A4X+6; 3x>-6; x>-~2.
1417 (¢). ay 221 — 3250 32% _7.92% . 22% (0 4 1) <3% (14 3);

2x
(3) >2,2x>2;x>l‘
2 4

\

5) 3x+l _‘_3x+2+ 2_3.x>2_72x+];
X
3*3+9+2)>14-7%; 3% > 7%, (%] > x<0.

2
1418 (). a) 5771252 5 810 73%2; §.10%1 5 8,107 "%+

x—l>x2—3x+2; x2-4x+3<0;xe(l;3)‘
6) 325412253 (816172 . 81.623 <8162, 242 4 2x-4< 0.
P ex-2<0: xe(-21).

1419 (c).a) 2 F >2x-3;cmpue. x<2:  6) 3 F <2x+1; cmprc x21,

2 0f /2 i

2, 2
1420 (). a) T4 0. BED S 5 is3 k=2
327 ¥ 27

34



0,2* - 0,008 0,2 -0,2%
2 <0; 3
x“-10x+25 (x-9)
_00x 2 _gx
N 22 02" ;. 5-5 :
4x° —4x +1 2x=1

<0, x>3,x=%5

£0; 2<—x; xg-2.

2 2
" x +6x+9>0; (x+3) 50 x>2
2F -4 2F -4 .
i421 (c). a) —5—2—5—-2-; 125 +143 <1272 125(1-144) < —143
12° +143  12°t

12 21; x20.

16" +42 42

0) <22 ; —<21; 16"22,le
16* 16* 4
B) —-——8——s~—§—2-; 1 +1202 11742 1*Q-120=2-120; 11 <1,
1 +120 1%
5 +15 15
r)

- <4;—x<3;5">5;x>l
5 5

1422 (). 2) 2719 -9.2%7548<0; 22 e[1;8]; 3x-5¢[0:3]. x e[

6) 52+ _g¥2 455 5. 52x+l_5"'(25+l)+5501

5.5%-26.5"4+5<0; s‘e[%;s]; xe[-Li].

B) 3%+6 _10.3%*3 4920, 33 <1, 4x+3<0; xs—%, 3t o9,

el
X2-—, x€| —0—— 1| —— 40 |.

4 4 4
) 35423 3¥ 9. 322 35814 1)+9<0.
9.32% _82.3* 49«0 ; 3’6(-;—;9);xe(—2;2)

2t 5 g x>1 x>1
1423 (c). a) 5 s , xe(;4)
7310 49 3x-10<2 |x<4

1 4x42,5 ] 3
(_] >v2 |-2,5-4x>— |x<-Z
6) \\2 ; 2, 4

. loxl—l > 1000 x2 —1>3 xX€ (—00:—2)~./(2;+00)
x €(—0,-2)

Y
“

’

x<0.

3.8
3'3



\ 0.4 <016 [-x+3>2 [x<1 LD
B . . , xe(—-L1).
0. 50,01 ¥ +1<2 " {xe(=51)

) J§.52x—0,5 >1 52,\: >1 {XZO [0 ]]
. : 5 » X €l0;
0,26—91’ <125 59:-6 < 53 x<1
+ -
1424 () 2) (v 6)(5°° - 25) < 0; xe(68) —¢ T
- + - .
6) (2X+|)(33_I"9)>0’ _xe(—(l/Z); 1) 1 1 X
2
+ .
1425 (c). a) (2° —8)(3-‘—81)<0, x e(3:4) $ T

1 1 —
325220 xe-5;2 .
o) ( 27)( 5 xe[-52] 5

e
b

1 I
1429 (0). T = T°_,T<-+r‘ ,30= 'Oojzouo; 10210 =80; 210 =8;
510 J10
—’-=3; t =30 . OrBet: Goaee nomyyaca. lim Lh-T +T, =T,
0 1>+ z
210

DHINYCCKHA CMBICI ITOrO MPCAENa COCTOHT B TOM, 4TO TEMIIEpaTypa uaHHUKa ¢
yBelnHdeHHeM BpeMcHU Byaer Bce Gonblie OMMyCKaThes A0 KOMHATHOMN, HO HHKO-
FIa He CTAHET HUXe.

§ 41. Ilonamue nozapupma

1430(c). a) log,8=3. 2° =8 6) log3%=—2,3'2=%‘
1 o 1™
B) log; —=4, (-—) = r) log,; 625=-4, (—) =625.

116 2/ 16 5 5
1 0

41,1 (1431). a) log,2=1.2' =2 6) log,1=0, (3) =1,

3

B) logg; 0.1=1, 0.1' = 0.1 ) logs1=0, 5%=1.

5
412 (1432). 2) log, 64 =3 . 4’ =64 6) logy 42 =25, 22=42

-2
B) logg ,125=-3, (% Lo=12s r) 12100%10 = 2,2, 102 =106310 .

S

36



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

B) logg 83=-3,
1
41.4 (1434). a) log; — =-3.
(1434). 2) log; )
5) 1g0,0001= 4,

415 (1435). 2) log 749 =4 |

B) log ; 225315 = 2L
= 3

416 (1436). 2) log ;1=0.

B) logﬁ8lﬁ=9.
41.7 (1437). a) 3838 =g
g) 12081213 = 3

41.8 (1438). a) 2°*1982° =8.9=72

2+log 20
B)(-l—) 6 =—l—-20=-§-.
6 36 9

4
1439 (c). a) 138342 -
(¢). ) 1 6

2
B) 2,2/°822772 =(_5_) 52123
1) 121

41.9 (1440). a) 8210883 =9
g) 30832 _ 9% _ 16,

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

41.11 (1442). a) log9x=-;—, x=3

1
B) l0g3x=§, x=2

6) log; (lJ =-7
23
3
r) logg,(0,1)° =5
6) logg; 0,0001 =4

r) log,81=-4
3
6) log ;528 =5
64
log; — =—6
N o832
2
6) log0,5 L = 2l

W2 T2
1 |

r) lg—e = ——
T
6) 4log423=23

1 log; 7
l') (—4—) ? =7
6) 7l+log74 =7.4=28

r) (ﬁ)4+logﬁ0,5 ~49.

49
2
6) 0’5|0g0'5 4-1 - 2 4= 8

r) 10'85-05 =

slu
=

6) 673es2 — -3 _ /8
r) 57283 = 1/9

|
100
r) Igx=—4, x =1/10000

6) lgx=—2, x=10"2 =

6) logg gp7 x = % x=0,32-0,09

r) logg 55 X =%. x=0,5"=0,125

1
41.12 (1443). a) log4x=—-;—, x=4 2 =% 6) l0g0,125x=-—§-, x=052=4

3-



4 4 1
B) logyy x=——. x=2"7" =—
) logs; 5 6

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

]
41.14.2) log,—=-3. x=3
) Bx o

1
B) log,—=-4, x=2.
) B 15
41.15 (1445). a) 2 =9. x=log, 9
l X
) (—) =4, x=log, 4
3 -
3
1
1446 (c). a) log, —=-3. x=3
(c)- a) ZPY
1
B) log,—=-4. x=2
) gxlé

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

B) log,7=%, x=2343

r) Iogo,()]x:——;—, x=0,1=1080
6) log,27=3. x=3.
r) log, 125=3, x=5.
i

|
6) log,4=——, x=—
) log, 2 x 16

1 1
r) log, 8§=——, x=—ro.,
) log. 3 512
0) 12°=7, x=log;57

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

6) log, I =2. ner pewennti.

r) log, ! = -3 . HeT peuenui.

1 1
log, 4=——, x=—.

6) log, TRRRRT
i 1

[) j0g, 8= ——. x=—0
)0 8="3. ¥=313

41.16 (1448). a) 3" =14 . x=log,14-1.

- 5x-4 1 4
0, 4 =10, x=—logy10+—
) 5 24 5

2 3-x
B)(‘;) =11 3—.r=|0g2“.x=3~

log, 11.

7

8-9v _ .. _ 8 1
0 (V5)F* =6: 8-9x=1log ;56. x=35-glog g6
2
1449 (c).a) 25 1 =" P +1=log, 7. x=2flog, 71
2
6) 9%°F =2. 0.5x% =loge2. x=2[2logy2

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

1.\'2 -1

1) (lJI =0.1, lx: +}=logl—l-. x=i,/3(l0g810—l)
8 3 EIO

4017 (1450). ) 4" = 5 2" =—6:2% - 52+ 6=0:2"=2: x= 11 2" = 3: x = Jog,3
8)165=6 4°-5,4" -6 4 ~5=0;4"=5x=log,5; 4 =1;x=0

B)¥F -7 3=—12;3%-7 3 12=0:3"=4:x=logs4: 3" =3.x= 1

-9 T 14=—49 7%-9 "+ |4=0; 7 =T x=1. 7 =2:x=log:2.

38



l45|(c) )91 +6=189-3%9.3%-2] 3¥-6=0;3 37 ¥-2
=1/3; x=-1;3"=2; x =log;2.
6)25"”+3 100557425 .5%-20 5+3=0;D/4= 25

10+5 3 3 1

5= =< x=logs= =logs3-1,5=—,x=-1
25 5’ Bs5 70 5"

x+ i x 1 2x - X - r"6_4 1 x
B) 4 +5=242" 1, 4.27122*"5=0,2 T=-2—.x=—-l.2
x=log,5 - 1.

| I | BT R 1. | -

YT 3= (=) (=) - 12 =0, (=
l“)(4) (2) (2) (2) (2)

1
x=-l;(3)’=6;x=log16
2

41.18 (1452). 2) 2° > 9; x > log,9; 6)12° < 7: x < log,,”,
a)(—;-)'<4;x>logl4; N (02)'>5—x>1,x<-I

3

1453 (¢). 2) 3* ' < 14; 3" < %;xslogyl—;l=log3l4-— 1,

6) 542 10; 5x— 42 logs10; x> 1 +~;—log52;

B)(%)"’>11;3—x< log, I1;x>3 - logll_l,

7 -

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

Nl-n

41.19 (1454). 2) 4¥°5.2°2-6; 22525 620; 2°<2; 233; xe(—xc: 1] [log,3. +%)

6) 16°<6-47°5; 4%°6-4"5<0; 4*e[1; 5]; xe[0; log,5};

B) 9 7-3*<—12; 3%°7-3"712<0; 3*e(3; 4); xe(1; log,4);

r) 9- 7" 14>-49%: 7%°9.7" 14>0; T*e(—w; —T)AH-2; +c); xR

1455 (c). ) 4" 2" a=a2% 2% 251+ a) +a=0:2"a, 2" 1. 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.

npH a < —2 — pelueHuii Het, npu ae(-2; 1]: x=logz(a+-2):

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

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




log, 2

By =X r)y= logx
rY A Y
21
4 i X
21»—9—-———;( -2 2 2 4 "
] X 1 °
20 2 4

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

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

2 3 1 4 1 3
6)log,—= =1-— =—-— | logg—= =2—— = —,
) ngg 2 2 Og-\/i 2 2
B) logzé =-3; logz—l— =—5;log3 ! -7

1
r\long_ = - 10&164128 —4+ 3 75

1457 (c). a) log24 2; log.8 =3; log,16 =
1 1 1

0) logy—~ =-1; log,— =-2: log, — =4,

6) logz 3 082 082 T¢

B) logy32 =35; log,128 = 7; logy2 = 1;

1 1 1
r) Iogz—g— =-3;log,— =-5; logy—— =-7.

32 128
1458 (c). a) Iog:-\/— - lng‘\/— = E
2 3 l 1 3
loge:—7—= =l~— =-— 1 =2-— ==
6) g-ﬁ 2 2 OQZJ" 2 2
5 7 15
log. V32 = —:log,16 /128 =4+ — = —;
B) og.s/_ > og; > 2
)1 4 2 > ! log 2 1 7.3
1) log, =2 == =l = e
L 2 27 i 2 2
1 3
1459 (c). a) logl 2—; =2: 6) Iog;w/ 3:
B) l0g4,0.0001 = 4. r) logy 2625 = -4.
1
1460 {c). a) logl -f-/fgg =—— log55+-log5125 =—; +~3=25

36 1 3
G)IO%T——-Z——:—.
6 22



25 1 3

! ___=_2+_=_.—;
B) 080,2‘/'5' 2 2

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

42.2. a) 6) B)
Y Y
2“ Y Y
X 21 2
3
2
6) B)
Y
2 Y Y
x 2 2
3
2 3 :

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

1461 ().

B) lOggJE <loggl3; r) logy/» -};>logl,12 %
42.4 (1462).
Y
2
X
2

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

6) logos17; logo13; loge2,7; logoA%; log0_3%.
1463 (c).

<

>




log; 4 <log39

log39=2
42.6.2) logy 4 u 39 = log;4 <39
0gZ3 2=§/§ 0g3
¥ <P

logps3=-log,3<0

6) loggs3 u sin3 } = logps3<sin3

0<3<m=sin3>0

log, 5 >log, 4

log,4=2
Bi lo 5u§ﬁ =log,5> Y7
g2 2=2/§ g2 \/_

Y8537
1g0,2 <0

r)ig0.2 ucos 0.2 =1g0.2 <co0s0.2

0<0,2<—72£:>0050,2>0

1465 (c). a) logz41 > logy27=3 > 1: 6) log; 30,1 <1:
B) log; 2,6 <1; r) logﬁ0,4<l
7

42.7 (1466). a) y=log, ¢x Bo3pacTaeT npH x € (0; +o0):
6) y=log x yosiBaer npu xe(0; +o0);

4
B) )= logJ; x Bo3spactacT npH xe(0; +o0):

r) y=logeox yOsIBacT npu xe(0; +o0).

1
42.8 (1467). a) logsx, x € [% 395 Yma = Y9) = 2 ymin = () = -1

. 1
6) log;ox,x € [-8~; 16]: Ymax = M5 ) = 3: Ymin = A(16) = ~4:

8) y = 1gx [1; 1000]: Ypre = (1000) = 3: i = 3 1) = 0;
81 8 81
D CA R S O

r lo x[i
B *l97 16 27

1 1
1468 (). a) a = logsx. [—— : 25} Yo = (25) =2 Vi = — ) = -3,
(). aya = logsx [125 Iy y(25)=2y “125)

16 25

16 25
6y=logysx[—: =]V =AN=—=)=2. Yo =W —)=-2.
} 0g4.¥[25 l6].v No5)=2y y(16)

1 1
B} = loger [m : 36]:ym=y(36)=2.y,,;,,=y(m)=—-3.

8 343

8 343
-=l - — i — i vom = i =3; — _.,=_.3
) ogz,x[343 3 | AT P a3 M 2

42



42.9 (1469). 3) y = logsx; logzx = 4; x=81; logegx = -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,
1

1
2
) 2 = ; - 2 Y_
6) y=10g0,3( — 4x + 3); y = loga(min(x* - 4x + 3)) = logo 3 (xgep ~4¥pep +3}=
=logg 3(-1) — He cymecrnyer.
i

1471 (c). a) log;3x=2;x = 3 0) log)3x=-3;x=27,
1 NE) 2
B) log1/3x=5;x=——j—: r) log,/3x=~—3—;x=%/§.
1 3
1472 (¢). @) logyx = ~1; x = ;; 0) loga=5:x=8;
B) loggx= —— ;x= %; r} loge= 5/2; x =32,
1473 (c). a) logyx =3, x=8; 6)log-,x=—l;x=-;-;
1

B) log 3¢ =2; x=0,09; r) logiex = —2—;x=4.
1474 (c). a) log, 16 =2; x=4; 6) log,—;-=—3 ix=2;

1 1
B) log, 3 =1, x= ==, r) log,9=—; x=81.
) log, 3 " ) log 2
1475 (c).
ax=1,; . Bx=1

Y Y
2
X
3
-2 -2
42.11 (1476).
a) x=3; 6)x=—l-;
Y
-2

43



1477 (c).
a) peleHuit Her,
Y

6) peweHHii Her;
Y

X
0 3 4
8
B) PCILCHUI HET; r) peiucHui Her
Y Y
X
-8
-2 x
-8
0 3
42.12 (1478). a) logex 2 2, x > 36; 6) logg 1x>3, xe(O; ——l——),
’ 1000
1 1 ' 64
B)loggx < —, xel|0;—|; lo, <3, x> —
) logor < —, x ( 2] r) logys x 125

42.13 (1479). a) logox < -1, 0<x < %; 6) logl/3 x<—4, x> 81,

B) logsx2-2, x2 EIE ; r) loggax > -3, 0 <x <125

42.14 (1480). a) 6)

yh
b4 3
} 2
2 1
1§ 123456738 NQVio4 5 6 7 8
2 |.| 0 x 2 l-l 0 ) x
-2 y=-3tlogyx -2
-3 -3
4 4
54 -5

44



42.15 (1481).
a)

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

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

2 ) % s

2 R
42.17 (1483). a) 6)
Y Y
2 .
B ‘]r 3 6 1 34—
B) r) '

Y
Y 21 .
5 .
f /X_ \ 2 a
> 3 6
75 S
42.18 (1484). 2) y = logg(4x — 1); 4x — 1 > 0; x> 1/4;
6) y=logys (7= 2x); 7 - 2> 0;x < 7/2;

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

1486 (c) a) y=logyx, y=—x+1, x>1, 6)y=loggsx,y=x-1, %€ (0; 1);

w
a
™2
o
(98]
(=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) |0g3/7 x>4x-4, xe(0; 1),

Y Y
2
X X
o N2
2 -2
B) logox<x+1, xe(0; 1}; rNy= logw 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) logyyx>x+ —,0<x< —,
) logys 3 3

3x+3,x<1
logy/3 %, x>1

4221 (1491). j(x)={

8) 1-8) =27, f10) = 3, A9 =-2, -6) =21, f(3) = -1,
46



B) ¢yHKIMs yORIBAET Ha x € R,

3

42.22 (1490). a) npu x < | yOuIBaeT, npH x 21 Bo3pactaer.

¥ 2 4

6) npum x < 4 po3pacracr, npu x > 4 yOuiBact.
X
4 2 /[a\s _

B) nipu 0 < x <2 Bo3pacTaer, npy x = 2 yObiBacr.
X

. X
yz 4 6
2

r) npK x > ( Bo3pacract, mpu x < 0 yOrIBacT.
{Y
3
42,23 (1492). a) y = logs{x® — 5x + 6),x* — 5x + 6> 0,x<2,x>3;

6) y = logy3 (—x* - 5x + 14), X + 5x - 14 < 0, xe(-7; 2),;

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

42.24 (1493). a)y = log\E x,y€R;6)y=-22logx,y € R;

B)y=-logygx,y € Rir)y=12logyzx.y € R.

42.25 (1494). fix) = logzx;
a) 127 = logy2* = xlogy2 = x;
6) f4") + 18°) = log 4" + log,8" = 2x + 3x = 5x.

§ 43. Ceoiicmea nozapugma

43.1. a) log, 12+ loge3= log,36 = 2; 6) 1g25+ 1g4 = 1g100.=2;
B) logas2+ 10826 13= logye26=1; r) log;»4 +10g;236 = logy,144 = 2.
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1
43.2. a) log 43+ log)444= Iog|4412=5 :0) 1031/8 4+ logl/s 2= logl/g 8=1.

1 1 1
B) logy 62+ t0g263= Iog2|66=§ . r) lOgle + lOguT/E =log),1/144 =-2
1495 (c). a) loge2+logs3=logs6=1: 0) log;s3+ log;s3= log,;s1 5=1;
B) logy62+ logye13= log,s26=1; r) log,,4+ log;,3=log,,12=1.
1496 (c). a) logg 12+ logs3= logs36=2. 6) 1225+ 1g4=1g100=2;
B) log,8+logs2=log,16=2: r) log,,4+log,,36=log,,144=2.

1
1497 (c). a) log 443+ logy 44— log|4412=~2— : 6)lg40+ 1g25=1g1000=3;
1
B) 10g2|62+ 10g2163= log2|66='§ . r) lg2+ lg500=]g]000=3
1498 (c). a) log, 5 4+log,5 2=1log, 3 8=—1: 6)lo l+lo l=lo ‘ l=—-l
. 218 81/8 218 : 8s 7 8s 2 Es 3 ,
1
B) lOg|/|2 4+ |0g|I|2 36 = lOg|/|2144 =-2; r) loglz";-"‘ lOg|27_2 = lOg|2l/144 =-2

43.3 (1499). a) log;7~ log; %= log;9=2: ©)log,15- log,30= log2%=-l.
B) logy/, 28—log)/, 7=logy, 4=-2. r) logy 40— logo ;8= logy ,5=—1
43.4 (1500). a) log /5 6~ log 5 2 Vi=log g V3 =1:

61 log 57 V2 — log ;5 14=log ;3 %——1.

32
) 1 32-1 243=] —=5.
B8) 1083 085/3 083/3 43
1) logg 10,003~ log 10,03= logg ;0.1=1

1501 (c). a) logﬁ 2=2; 6) logSﬁ 18=2
1 1
1502(c). a) log,y ——=5/2; 6) log =-512.
Vo 00410
1.1 1gq4_ B3 1
43.5 (1503). a) (3ig2— 1g24): (1g3~ 1g27=1g —: 1g81=1g3:lg3" = ——=——
3 41g3 4
2“5
6) (logy2+3 10g,0.25) - tlog;28- log;7) = log;(2 l,):log_z 4 =~k—)gi—§—= —i
4‘ 10g3 2 2

1504 (). a) 5 (log:36— loga+ 5088 = 5 (748 055= \f5 f5 <5,

2logsl. 2 2

2 Ing- 4 . 2Hoge 11 2
6 — (log -3~ log 4~ 7% = (l+4y o8N =2 11 =22
T 2.1 12 ) T ) n 4
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1506 (c). a) log34v§/§; log34<2<§/§ =>1og34<{/§-,
6) log, 3vsin3; log,3<log,2=-1<sin3 = log, 3<sin3,

2 2 2 2

B) log25v§/—7-; log,5> log,4=2; %/—7- <%/8_=2=> log25>§/7,

r) 1g0,2vcos0,2; 1g2—1vcos0,2; 1g2—-1<0, a cos(0,2)>0= 1g0,2<co0s0,2
43.6 (1507). a) log;2 =c; log;8 =3logz2 = 3¢;

6) logy s3 = a; logy 81 = 4logy s3 = 4a.

43.7 (1508). a) logs2=a; logs10 = logs5-2 =1+logs2 =1 +a;
6) logsd=m; logs24=1+ loggd=1+m.

43.8 (1509). a) logs42=b; logs42=1+ log,7=b; logs7=b~1;
6) log;35=n; log,35= log,5+1=n; log;5=n-1.

. 1_ -
1510 (c). logys3 7=d, logys Ty =2log;3 7=-24.
43.9 (1511). a) logx= log,72-log,9; logax= log,8; x=8;
6) log,x = log,2 1/5 + log,8 J_S-; logyx= log,16 m ; x=64,

B) logzx= log;14~ log;98; logm= log; —_l,- ; F—;' ;

M) lgx=lg -+ 1 g =l
gx—gs gl2’gx 87000 ¥ 1000

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

3 3
logy/, x= logvz —= logvz x—-i ;
6) logg ,x= logo_z93+ logp 24 — logg 23 1; logg x= logy 2 12; x=12;

B) log 7 x=2log f7 4~ log f7 2+ log f7 5; log ;7 =log 55 (16: %): x=40;
7 1 1
1) logy; x=logy; —9—+ logys3 21-2logy3 7; logy; x=logy (3 ) x=§

43.11 (1513). a) lgx=21g7-3 Ig3+ Ig8: lgx= 1g(i?—§ ) x= 32972

6) lgx=21g3+ lg6—-% 1g9; 1gx= 1g(3-6); x=18;

B) lgx=-l- lg3+§lg5——l- lgd: lgx=lg ‘/373%/2_5 Fﬁi’? .

r)lgx——-lgS*ngs_wL-lgzs lox=1g5 : =5

1514(c). a) logy 3x= logg1a-2 logg 3b. log, 3v=logp; biz . x:biz .



4 (.‘4

6) log, sx=4log, ;-3 logz 3b; logy 3x= log, 3 %3— N x=b—3;

58 bt
B) logy, x=6 logy/; b—logy; ¢; log;/; x=logy, - ;x=—c—;
1 1

r) log, yx=~2 log; 3a-5 log, ;b; log, 3x=log; ; —— ; x=——.
2 2,3 2,3 2, 2,3 a2b5 azbs

a’c a’c

1515 (¢). a) log,x=2 log,a— log,b+ logac; logax= logz-—b- ; x=—b-

4,2 bAa?
c

6) logy;; x=4logy/3 b+2logy; a—logys ¢; logy; x=logy; P x=

ac

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

3 3
: ab ab
r) logy7 x=3 logy7 a—4 logy/; c+ logyy; b; logy; x= logy, —
c

04

43.12 (1516). a) log,4 - log;27=2.3=6; 6)logs125:log,16 =3:2=3/2:
8) logy 50,25-l0gg 30,09 = 2 - 2=4; r) 1g1000:1g100 = =

43.13 (1517). @) logy); 4-l0g:9: 1og,i_ —22/-1)=4;

1
6) log ;53 \/g:logw 1/:13 ~log5\f5-=3~(——2—)——-%,

B) loga81:logy s2-logs125=4: (-1)-3=12;

11
F) logJ—Ss/— logogJ lglO,/ 1=3. -2-:E=
5 10
1518 (c). a) logy; 16-log5% - 310832 —(_y). (— ~2)2=;
V2 iogy2 1 24
l 9-log, — : 77987 < =(=2)(— -3) : 2%=—;
6) logy/3 9-log, T = )(3 ) 3
2
B) logs27: log|/2 4-log; Y49 =3: (—2)~— =1;
F) loge———=logg; ~—— lglO,/ 1—(— ——)‘(—2)
6 {—'—‘ 3
43.14 (1519). 2) 22*10823 =4.5=79; 6) sloesté-! =1—:— :
l+log38=3.8=24. 8 8|0g83_2=._:}_ .
B) 3 ; ) ) o
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2|og|/2 7
43.15 (1520). a) 230824 =p4; 6) (—) =49;

2

B) 571°85% =9; r) (0,3)"°803¢ =16
logy/313 logy/3169

43.16. 2) 81°823 = 2323 97, 6) G) _(l) —160:
logv25 1 4long5

B) 100%° = 1025 = 52 = 25 ; P ( ) =(5) = 625.
logy/313 logy/3 169

1521 (c). 2) 8823 = 23loe23 7, ( ) =G) ~169:
log 4logy/» S

B) 25|og53=52log53 =9: ) [ ) 23 =(.!.) o =625.

2

1523 (c). a) log;4+log;8vlog,(4+8); log;32>log;12;
6) logg s12—logg s2vlog, s(12-2); logg s62 logg s10;
B) logy; 16+logy; 4vlogy; (16+4); logl/3 64<log,/; 20;

r) logJ-IS logf4vlogf(15—4), logJ— <logJ—ll.

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

1535 (c). a) log; [2tg§) - log;(l-tgz-% )=log; [tg%) =0;
n n
6) log 5 (tgﬁ) +log g (ctg-l;) =log ;3 1=0;

7 LN ny_ 1.
B) logy;3 (Ztgz)ﬂogw (l—tgzz) '=logy (tg;)——;,

s -
r) logy, (tgg)ﬂogl/z (tgﬁn)ﬂogvz (tgg)ﬂogl/z (ctg—g)ﬂogvz 1=0.

43.17 (1536). 2) 36Y2/86 18 —gloas18 _1g. ) g4V/4/8a 25  glogy 5 g,

B) 1211,/2Iog” 35 _ 11081135 =35: r) 25]/4[ogS 9 - 5logs3 =3.
1 1+1/2 logvz 14 1 1 logy214 7
43.18 (1537). a) (—) =—. (__) =_:
4 4 \2 2
togs:- _ 25

="~

6) 25]—1/2 IOgsll =25. 5
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1+1/2logy/318 logy/;18 1
B) (1) ’ =l'(l) " =2, 1y 49 Y2oerld 49 71 L T
9 9 \3 2

43.19 (1505). a) 381896 _7'0e7% =336 9 =327 =3;
6) Y36'865 _5lo8s? =425"9 =,

logy, 9
4320 (1522). ) 08223 _2l0g75 _, . 5 O8y27 2,
log;5  logs5 log /2 27 3
! 32
5) log, 36 - . 0803 =_5_.
|0g4 6 l0g0’3 64 6

‘bg3 64-2l0832 3105,2-2l0g;2

43.21 (1538). a) 2 =1;

log;2 logy 2
6) logs12+2logs2 _logs48 _
%logﬁ 27+4logg2 108648

Zlog052+log05J_0 log054J_
B
logg s10-logg, 5~/_0-+ loggs4 loggs 4s/_
lOgO,:; 16 _ 4lOg0,3 2 _
logy 315 -logy 330 -loggs2

.o 1 313w Tn
43.22. a) | — +—log, sin +log, sin—=
) logy sm12 3 g4 Si g45m12

12 1212

1 2n -
= logy ( (cos—z- - cos?)) log22 (2 3) =—

3
2
5)110 (coslt-—sinz)2 log, (cos +sin— )1
7 S 8

= log (sm smp—sm 7”) log (lsinisinl’i)
e a ‘2

1
=] cos?E —sin2 X | = logg cos T =1 2 2 = ——
Ogs( g ~sin" g |=loggcos—=log ; <

a3 3
43.23 (1526). F—-T—- log, %= log, J% =2|og,,a+3log,,c—%log,,b.

43.24 (1527). a) log, 16a*b°=4+2log.a+3log,b;
) logs( 5 a( b Yy=—3+logza+ — logsbs

52



3

B) log,48a J-a- b*=4 + log23+% log,a+4 logyb; 1) logzzb—s =3 log,b-2-5 log,a
a

4

43.25 (1528). a) log; '2: =3+4 logsa—4 logsh;

625(J" by

6) log; =4 + 5 logsa + 3logsb- ; logsc;

6,7
B) logs-?-s‘/g—:b-—=2,5+6 logsa+7logsb-3 logsc;
c

-3 .
6 6/
a b7 6
r) logs( ({/——b?“) )=logs P 3 logsb—18 logsa.

43,26 (1529), a) logyx= log,2+ log,7; logx=logs14; x=14;
6) logv3 x-logys; 7=logy; 4; logw x=logy; 28; x=28;

B) loggr= loge5+ logy6; logexr= logy30; x=30;

r) logyy x=logys 9=logy, 5; logyyy x=logy, 45; x=45.

43.27 (1530). a) logs12+ logex = logs24; logex= logs2; x=2;
6) logy 53+ logg sx= logy 512; logy sx= logy 54; x=4;
B) logs13+ logsx= logs39; logsx= logs3; x=3;

1 1
r) logy; 8+ logys x= logy; 4; logy/3 x=logy; 5 FE'

43.28 (1531). a) log,3x= log,4+ log,6; log,3x= log,24; x=8;

6) log 5 —;—=logﬁ 6+log ;3 2; log ;3 -;—=logJ5 12; x=24;

B) logsS5x=logs35— log,7; log,5x= log,5; x=1;

X, . x 5. 15
r logﬁ(-3-)—logﬁls-logﬁ6, logﬁ ;—logﬁ 3,x=—2—

43.29 (1540). a) log,8-log,2=2; log,4=2; ©=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=I; x=3;

r) log, 5 + 1og(25 /5 )=3; log, v/5 + log, /5 +4 log, /5 =3;
log,\/-=l/2; x=35.

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

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

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

r) lg(9-10~°)=1g9-5~—4,05.

43.31 (1533). a) ig(1g50) = lg(1+lg5)~lg(1,7);

6) 1g(1g(0,005))=1g(1g5-3), T. k. 1g5-3 <0, T0 310 HE YaoBNeTBOpsier O13;

B) Ig(125000)=1g(3+1g5)=1g(3,7);
r) lg(1g(0,00005)), 1. x. 1g0,00005<0, To 3TO HE YIOBAECTBOPSET o13.
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4332 (1534). a) ]ogJ—(sxn—) + logJ—(Zoos ) logJ— (2sm cos—)—
V2
=logp Y= =1-2=-1;
ogﬁ 2
6) |0gv2 (COS%+Sin%)+ logl/z (COS% - Sin%)=
=1 22 sin? = )=1 T ) <login(1/2) = 1
=logy, (cos -g—sm 6)— 08y cos—3— =logi2(1/2) = 1;

B) logy/; (ZSin %) +logy, (cos%) =logy, (sin %) =1;

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

=logﬁ/2(coszﬁ—smzﬁ-) IogJ—/z(cos ) =1,

43.33 (1541). logs2=a; log;5=b;
a) log310= log;2+ log; 5=a+tb; 6) 10g:20=2 log;2+ log;5=2a+b;
B) log;50=2 log;5+ logs2=a+2b; 1) log:200=log;2+ log;2+2 log; 5+ logy2=3a+2b.

4334 (1539). ) logydv 42 ; 4v 3¥2 ;
6

32 312235, 4503%, 1024>729; logs4> 42 ;

5

6) log3v 7 : 3v2¥7; 2¥7 5225227, 32,25, 9<32; logy3< 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 10g52=2m+§n.

1543 (). logy, 7=c; logy; 3=a;
a) logl/z 21= lOng 3+ log]/2 7=a+c,

6) log;/ 4—12- = logy; 7-logy/; 3+1=1-a—c;
B) logy; 147=2log,; 7+log), 3=2¢ta;

49 1 1
r) logy, ﬁ =2logy, 7~ 3 logy, 3=2¢- —2-a.

43.35 (1544). a)




B) r)

Y X
$ X .
4}/5—’-17"[8' ——

45.36 (1545).
2)

§ 44. Jlozapupmuneckue ypasuenun

1
1547 (c). a) logax=3; x=8; 6) logax=—2; FZ;
B)log2x=—;-;x=ﬁ, r)log2x=—%:x=i2—2—
1548 (c). a) logsx=2: x=25: 6) logy; x—1; x=3;
1 1
1 =4, x=—: logx=m=—:3x=37.
B) loggox = ) logx 3 =37
Ix-6>0 [x>2
44.1 (1549). a) log,(3x—6)=log,(2x-3); O3: ; =x>2
2x=3>0 |[x>15
3x-6=2x-3: x=3:
6) loga(14—4x)= loge(2x-2): 12> T 20 6x=12; x=2
= -2): » 6x=12; x=2;
tog(14-4x)= logs 4-4x=2x+2"

x>0

1 7x-9)= | . O03: .
B) logys (7x-9) OBye ¥ 3 {7x~9=x:x=3'2

.
} 10go 2 12x~8)= log, o 11x+7] Hy~7>0 <471

r)lo ~-8)=lo x+7). .
} 0802 Buz " U2s+8=11x+7

Pewrenuti Het.
5¢



44.2 (1550). a) log,(x*+6)=log,5x.

{x +6>0=> >0; x2-5x+6=0; x=3, x=2;

5x>0

6) logy, (7x*-200)= logy/, 50x; ON3: x>"220

- 25-

D
7x°-50x-200=0; ——625+l400-452 43 He noaxoaut, x=10;

|| > J6
B) lg(*~6)=I1g(8+5x); O/3: O[13: g =>x> J6 ; X*—5x-14=0;

x> ——
5

| >VB
Mg -8)=1g2-%); O3 5 ;x<-B;x*+9x~10=0;x=1rne
X <—

9

x=—2 He MOAXOAHT;, x=7.

MOAX0AHT, x=-10.

<-2-2
44.3 (1551). a) log, ,(x*+4x-20)=0; OJ13: x* + 4x-20>0; X G

x>-2+ 2Jg
P+4x-20=1; P+4x-21=0; x=~7, x=3;

x<5J—

1 X 10x +10—1
x>5+J—

6) logy; (x*-10x+10)=0; OL3: x2-10x+10=0; [

-1 0x+9=0; x=9, x=1;

8) log;(*~12x+36)=0; OJ13: x> ~12x + 36 > 0; Vx = 6 ; *—12x+36=1;
~12x+35=0; x=7, x=5;

r) log,;(P-8x+16)=0; O/13: x> = 8x +16 > 0; Vx # 4 ; ¥—8x+16=I;
F—8x+15=0; x=3, x=5.

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

APIC 2«/’
OI3: x2 —11x+27>0; X—11x+27=9; ¥~ 1 1x+18=0; x=9, x=2;
n+2f
. —1-21
2
6) logys (x**+x-5)=1; O3 x> +x~5>0; ; X+x—5=T,
v —1+21
X>-—-——2—-—

Prx-12=0x=-4,x=3;
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5
B) logz(x2—3x—10)=3; on3: x*+3x-1> 0; {x > ) s X*=3x~10=8;
X<~
X-3x-18=0; x =6, x=-3;
-3-413
T
1) logy; (+3x-1)=2; OJI3: x2 +3x—1>0;.
vs -3 +~/ﬁ
SO

X +3x-1=9; x*+3x-10=0; x=-5, x=2.
44.5 (1553). a) logy(x*+7x-5)=log,(4x-1);
{4x -1>0

2 ;x*+ 3x —4=0; x = —4 He HOAXONUT, x = 1:
X +7x-5=4x-1

6) logo 3(-x*+5x+7)=logy (10x-7);
10x-7>0 x>0,7
2 51 2 ; x==7 He NOAXOJMT, X = 2;
“x“+5x+7=10x-7 |x“+5x-14=0

Y (xz D=togs( 7 -x+7>0
B) logy(x“+x—1)=logy(—x+7);
? ? 2 4+2x-8=0

r) logo (= +x+ Sy-loge(~x-31);
{—x -31>0

s x=—4, x=2,;

2 1 Xx=—4, x=9 HH OINH He MOAXOIUT.
x“-5x-36=0

44.6 (1554). a) log% x-4log;x+3=0; O[13: x > 0; log,x=3; x=8; log:x=1; x=2;
6) Iog% x-loge—2=0; O13: x > 0; logyx=2; x=16; loggx=-1; x= 1/4;
B) log12/2 x+3 logvz x+2=0; O113: x> 0; 1°g1/2 x==2; x=4, _10g1/2 x=-1; x=2;

N logg,z x+logex—6=0; OJI3: x > 0; logg x=-3; x=125; loggx=2; x=-§l; .

44.7 (1555).a) 2 logg x+5logsx+2=0; OJ3: x> 0; logsx= :—5-‘-1:3 =2; x= L

25°
2’ 5°

6)3 log% x-Tlogyx+2=0; O/13: x> 0; logex= .7_:2:1

3 ;X= %[4- :logex=2; x=16;
B)2 log%ﬁ x-Tlogg 3x—4=0; OJ13: x > 0; logy 3x= l;—g =—--;- s x= "R R

logosx=4; x=0,0081;

-5~

N3 I0g12/2 +5 lo'gllz x-2=0; OJ13: x> 0: 1031/2 x= 7 =-2:x=4;

I 1
10 P x:-.-;x:.a..-
B2 X353

57



44.8 (1556). a) log,x= log,3+ log,S; O13: x > 0; logx= log,15; x=15;
6) log,4=log,x— log;9; OJ13: x > 0; logzx= log;36; x=36;

O

B) logl/3 4+ logv3 x= log,/3 18; 013: x> 0; logl/3 x= logl/3 —z—; x=—,

~

r) log 49— logg 4x= logo 43; O113: x > 0; logg 4x= logg 43; x=3.

44.9 (1557). a) 2loggx= logg2,5+ loggl0; OJI3: x > 0; x*=25; x=5; x==5 He
NOAXOIHT,

1 1
6) 3log, 3 log23—2 = log,x; OJ13: x> 0; logax= log,4; x=4;

B) 3 logy; x=logy; 9+.0gy7 3; O/13: x -~ ; logy; x’= logw 27; x=3;
r) 4loge 1 x= log, 2+ logy18; O/13:.x > 0; x*=16; x=2, x=-2 He NOAXOAHT.

x>2
44.10 (1558). a) log;(x—2)+ log;(x+2)= log;(2x-1); OM13: {x>-2 x>2;
x>1/2
logs(x*~4)= logs(2x—1); x*~2x-3=0; x=3, x=—1 He MOAXOAMT;
x>—-4
6) log) (x+4)+ log) ,(x-7)=log(7—x); ON13: 1x>7 x e &. Her pewmennit;
x<7
B) logo ¢(x+3 )+ logo s(x—3)= logy s(2x~1); loge 6(x*~9)= logy ¢(2x—1); x*~2x-8=0:
x>-3
ON3: 9x>3  x>3; x=4, x=—2 HE NOJAXOIHT,
x>1/2
r) logo 4(x+2)+ logo 4(x+3)= logo 4(1-x);
x>-2
Ol13: {x>-3 xe(=2; 1); logy(¥*+5x+6)= loggq(1-x); ¥*+6x+5=0; x=—5 ue
x<l '

noAXoauT, x=—1

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

6) logo,5(4x— 1 )—log0_5(7x—3 =1 |

x>3/7 3 1 o
On3: x>— 1 4x—t=— (7x-3); x=—1 — He NOAXOAUT => HC1 PELUCHHS.
x>1:4 7

x2-5x+8>0. {Vx > 0.

x>0 X>0-

B) log;_4(x:—5.r—8 y-logs 4ox=0: 013 {
V—6x-8=0: x=4. x=2:
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1) logy; (x+9)- logy; (8-3x)=2; OJ3: xe(-9; % ); 4(x+9)=8-3x;
Tx=-28; x=—4.
44.12. a) log(2x*+x-2)=3 < log ™ +x-2)logx’ &
232 +x-2=x° x2(x=2)—(x—=2)=0 {(x—l)(x+l)(x—2)
2= = o x=2,
x>0x#1 x>0x=#1 x>0x=#1

fogy(12x—x2-19) _

6) log,;(12xx™~19)=3 & 3o
logy(x-1)
logy(12x — x2 ~19) = lo o P
0g3( X=X - )" gj(X"‘) o x_]>0 <,
x-121

12x-x2-19=x> -=3x2 +3x -1
x#2 x#2
< {x>1 < sx>1 S x=3;

X -2x2-9x+18=0 (x=2Xx*-9)=0
1560 (c). a) fix)=logs(5x-2); f3x—1)=logy(15x-7); logs(5x-2)=logs(15x-7);

x>2/5 7 1
O43: 3 XxX>— 3 5x-2=15x-7, 10x = 5, x = —;
x>7/15 15 2

6) fooyloga(x-1% A5 + S)-loga(4x + 39); loga(Rx - 1)-logy(4x + 39);

x>1/8
ona3: ;x>1/8,8x-1=4x+139;4x=40; x= 10;
x> —(39/4)

1562 (¢). a) log (2" +x-2)=3 & log(2x*+x—2)=log.x’ &
22 +x-2=x° x2(x=2)=(x-2)=0 {(x—l)(x+l)(x—2)
=4 (= <X
x>0x=1 x>0x#1 x>0x#1
6) 1082 1(3x%+x — 4) = logy_ | (F*—6x-6) &

>i 21 >l 21
2x-1>0 2x—-1%1 *>a X237
I +x-4>0 & {3Ix2+x-4>0 o {3x2+x-4>0
3 +x-4=x2-6x-6 2x2+7x+2=0 x=—7i~/§
4
-7+433 1
Penicuuii He1, T.x —J:<—;
4 2
2
B) log. (12x-2%~19)=3 & logs(12x—x" ~19) _5 ,
loga(x~1)
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x-1=1
x—-1>0 =

12x-x2=19=x" =3x% +3x~1

2 _ 3
log3(12x - x* —19) =log3(x 1) o
x—1#1

x#2 x#2

S x> S ax>1 ox=3;
=22 -9x+18=0 (x=2)(x*-9)=0

r) loge 3(2x*~3x-1) = logyy.3(x* + 2x — 5)

( x=1
2x} -3x~1=x% +2x=5 x2-5x+4=0 ["=4

2
oix2+2x-5>0 S {x2+2x-5>0 & {¥ +2x-5>0 g

4x-3>04x-3=1 x>-i—x¢l x>3

[ x =1

44.13 (1563). a) lg’x—lgx+1= LA om3: x > 0, x#%; 12x-1gx+ 1+ 1g°%-

lgtox’
~1g%x+1gx-9=0; Ig>x=8; lgx=2; x=100;
37
log? x +3lo +9=
0) log} x +3logwr+ 9= on)
logg x+3 log§ x+9 log§ -3 logg x-9logyx—27=37, logg x=64; logyx=4; x=81,
B) lgZx-2 lgx +4= 2 ;OlM3: x> 0; x = 1/100;
1g100x ‘
2 Ig%x—4 lgx+8+ Ig°x-2 lgix+4 1gx=9; lg°x=1; lgx=1; x=10;
r) 1og§x+7logzx+49=—'2-'§— ; Ol13: x> 0; x # 128;
log,(x/128)

logg x+7 log% x+49log,x—T7log,x—491log,x-343=218;
log% x=125; log,x=5; x=32.

44.14 (1567). a) lg100x- Igx=—1; O[13: x > 0; 1g’x+2 lgx+1=0; lgx=—1, X=Tla
6) Ig710x+ Ig10x=6-3 Ig ;g% +2 lgx+ 1+ Igx+ 1-6-3 Igx=0;
X
1
g3 =4; lgx=12; x=100; x= —
gxh e 100

44.15 (1568). a) 2 lgx’- 1g%(—x)=4; OJI3: x<0; lg(—x)-4 lg(-x)}+4=0: lg~x)=2.
=-100;
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6) 1g7x*+ Igx*=40; OJ13: x>0; 9 Ig?x+2 1gx—40=0; lgx= ! ;]9 ——%9 ;

1
X=W, 1 =—é——2,x=]00.

44.16 (1564). a) x'°B3* =81; OJI3: x > 0; (IPOOTapHPMHUPYEM N0 OCHOBAHHIO 3:
log§x=4; logsx=12; x=9; x=1/9;

6) xk’g"-’ =y 16; OA3: x > 0; npojorapudmMupyem no ocHopanuio 1/2:
loglz/z x=4; log,x = £ 2; x=1/4; x=4;

B) xI9B2% =16; OJ13: x> 0; npoaorapuMuUpyeM 1o OCHOBaHHUIO 2:
log%x=4; logax =+ 2; x=4; x=1/4;

1 1
T) XOBU3* =-8—l ; Ol13: x > 0; nponoraprpMUpyeM 110 OCHOBAHHIO 3 :

1
log%/-j x=4; log,sx =+ 2; x=9; x= -9- .

44.17 (1565). a) x'*1°83% =9, OJI3: x > 0; log? x+logzx—2=0; logx=-2; x=% ,
logex=1; x=3;

6) x°%05%% =0,125; OJ13: x > 0; log] s x—2logo sx~3=0; logo sx =3; x=0,125; .
logy sx =1; x=2;

B) x5”°g”=T]g;O}13:x>0; log3 x+5logax=—4; logax=-1; x=-§-;
1
logyx=—4; x=—;
s |
logyy x~4 _nq, .  nol =0- PV
r =27,003:x>0; lo —4 lo +3=0; lo =3; x=—;
) x [A3: x> 0; logyz x4 log);3 x By3 ¥=dx=—
1
lo =]; x=—.
gy x=Lix 3

logz(x2 +3x-2)-log, y=1

44.18 (1561). a)
Ix-y=2

y=3x-2; logz(x2+3x—

2)=loga(6x-4);
{6x -4>0 x> :23—

5 x=2,y=4; x=1. y=1;
P 43x-2=6x-4

¥ -3x+2=0
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2x+y=17 y=T-2x
P +4x-3=21-6x

log3(x2 +4x-3)-logyy=1 ’

2 1 4x-350 [K—z_ﬁ 7
X“+4x—-3>
O/13: : o : —oo;_—2—ﬁ Ul =2+7,=|.
: {7—2x>0 x> 2447 xe( ) ( V1 2J
x<7/2

P+10x-24=0; x=—12, y=31; x=2, y=3.

X x<=5

1566 (c). a) logy(x-3)(x+5)+ log, _i =2, 013:< x -3 :

X+

(x=3)}x+5)>0
‘ |:x>3 )

2logax-3|=2; x—3]=2; x=1 He NoAXOmHUT; X=5;
(x+3)}(x+5>0
+3 x<-5
222 )=4; O13: { x+3 ;
x+5 —>0
x+5

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

x>-3
logsx+3=2; [x+31=9; x=6, x=-12.

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

575, x=1; 571, x=0;

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

3%4.3*3=0; 3*73; x=1; 3*"1; x=0.

1570 (c). a) logg(3** 2x-20)=x—xlogy3; OJI3: 3*+2x-20>0;

35 2x-20= 9% *1803 , 3595 20=0%.3%; 2x-20=0; x=10;

Igzx—l —4—-2lgx2
6) 0,48 =652, O13: 0 (%) =(%) ;

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

1571 (¢).

a) 61088 1. ylogs x =12; OJI3: x > 0; x'°86% =6; log? x=1; x=6; x=-;— ;

6) 10'°% + 9x18% =1000; OJ[3: x > 0; ¥5100; Ig’x=2; lgr=+ 2 ; x= 10£V2
x+y>0

lo +y)=1 =5-
4,19 (1572). a) | OB+ Om3:dx>0 YY)
logg x +loggy =1 y>0 logs(5y - y°) =1

y=5y+6=0;

il
oW W

y
X
y
x
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x+2y>0

logg 5(x +2y)=logg s(3x +y) om: 3x+y>0
log; (2 — y) = log; x ' 1x2-y>0
' x>0
y=2x  P3x=0: x=0. y= v yefe
{Iog7(x2—2x)=log7x’ 3x=0; x=0, y=0 ue moxxoaut; x=3, y=6;

logo(x—y)=1:2" x=3+y
44.20 (1572). 3) {log x - loggs y—l/3’oﬂ3 X0 lloggq(3+ ) = loggy 4y

3=3y
3x-y>0
logy/3(3x — y}=logy3(x + 4) x> -4 y=2x-4
; O34 S g
Iogg(x +x-y)= Ioggx X 4+x-y>0 |x " -x+d=x
x#0
x=4;y=4
X9y = 0 =4 x=4~
421 (1573).0) {2 2 =16 . 0 3:{)‘> ;{“y - M
log3x+log3y=l y>0 =3 4y-—y =3
el
x=1
y—4y+3=0;
y=1
{x=3
1.9, .1 -y 1 )
=) = — x>0 {2x-y=3
03 9 "3y ;0:13:{ 0;{1 2y—1 o
logy2x—logy y=2 r= 082 £x =08 4y
=2x-3
y==x s 6x=12; x=2, y=1,
logy 2x =log,(8x ~12)
3= 0 =4-2x
w2205m3).2 0 V=8 om. {” S ;
logyx+logy y=1 y>0 [4x-2x*+1=0

x2—2x+1=0; x=1,y=2;
X Y _ — = —
& {(1/2) ~2) =logs3, . {x>0.{ x+(y/2=-1

logy y—loggx=1 y>0’ llogsy=logsdx’
y=-2+2x .
; x=—1. pelmieHuH HeT.
-2+2x=4x
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logy(x—y)=-2 ’ x+y>0

log,(x~y)—log,3=2-log,(x+ -
1574(c).a){g2( y)—log; ga( }’)_0113:{x y>0

x=4+y )
{2— log;3=2-log,(2y+4)’
log,(2y +4)=log,3; y=—(1/2), x=3,5;
logs(x+2y)—2log; 4 =1-logz(x-2y)
{logw(x -2y)=-1

x+2y>0

; O3
A {x—2y>0

x=4+y
; loga(4+dy)=log;12; y=2, x=8.
{1°g3(4+4)’)=|+2Iog34—log34 gx(4+4y)=logs12; y=2, x

2
2log, y+3* 5 =7

1575 (). a) 4~ 237 ; . ;
3log3y—312+5“_5=3 4+3 +5x—5=7

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

2I®g2x+2y2+4y“‘ =8 {log2x=3,x=8

logzy=2,y=9

: 1 yHHy-5=0; y=-5; =1
3log2x+2y2+4y"4=|| 2y2+4y—4=2 yTay- y )

§ 45. Jlozapupmuveckue nepasencmea

45.1 (1576). a) log,x24; x216; 6) logyx<-3; xs-é- , x>0,
1
B) log,x< %; xe(0: s/f ); r) Iogzx>—-; ;x>—\/2§-
45.2 (1577). a) logysx < 2; x 2 1/9; 6) log, »x2-3; xe(0; 8];
1
B) logy »x<3; x>é: r) logo_,x>—-2— 1xe(0; JI_O_ ).

45.3 (1578). a) logs(3x+1)<2; (3x+1)e(0; 25); xe(—% ; 8);
6) logM%Z—Z; -’3ﬁ (0; 4]: xe(0: 12);
x X 1 5
B) Iogl_'4;>l: g €(0: z—): xe(0; Z )
3
r) logﬁ (2x-31<4: (2x-3)&(0: 9): xe(; . 6).
4 4
45.4 (1579). a) logx>logs(3x—4). O 13- x>§ L 2x<4v7 2, xe( 3 21,
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6) logy 6(2x—1)<logg ¢x; ONN3: x>% ,x>1
9 9
8) logy; (5x-9)2 log,s; 4x; ON13: x>§ . x<9; xe(— .9

4
r) log;(8-6x)<logy2x; O13: xe(0; —) 8<8x; x21. xe[l; ?

9 9
45.5 (1580). a) log,(5x—9)<log,(3x~1); OA3" x>; 3 2x<10; xe(; 5]

i i
6) logg 4(12x+2)= log 4(10x+16); 2x<14; OJ13: x>— e xe(—g; 7.

B) log5(—x)> log,/3 (4-2x); O3: x<0; —x<4-2x: xe(-x; 0):

4
r} log, s(6—x)< log, s(4-3x); OJ13: x<—3— ; 6-x<4-3x; 2x<-2; x<-1.

45.6 (1581). a) log;(x*+6)< log; 5x; OJ13: x>0; x*~5x +6<0; xe(2; 3.
6) logy ¢(6x- x> logg ¢(—8-x); 6x—x2<—8—x; OJ13: 6x—x2>0; xe(0; 6);
x2=7x%-8>0, ner pemennii;

x> Zﬁ

x<—2-\/5

x*49x-10<0: xe [-10;-2 ﬁ ); B oTBeTax 3a1auHHKa OflCUHATKA,;
r) logﬁ 2 10x)2 logﬁ (x-14); ¥*+10x>x-14; O13: x>14: x*+9x - 14>0, x>14
45.7 (1582), a) log, n(6-x)2 log2x?%; 6-x<xh O3: x<6; x*+x-620;
xe(—0; -3]U[2; 6);
0) 10g0;(X2+22)< logy;13x; OJ13: x>0; x 202251351 47 13x - 22>0;
xe(0; 2)u(11; +);
B) log,/s(—x—6)< logy,4(6-x7); —x-626-x>: OJ13: 6 x*>0; ve(-6 . Vo o
x*-x—12>0, peuennit Her;
[x>V37

Lx < —\/77

B) lg(x*-8)< 1g(2-9x); xz—és2—9x; OI13: x*-8>0;

r) logy s(x*~27)> logy 5(6x); x~27<6x; O/13:

X—6x-27<0; xe (27 : 9).

45.8 (1583). a) logg(x’=7x)>1; x*=7x>8; x'~Tx -8>0; xe(—00; —1 JA8; +o0);
6) log,,(x*+0,5x)<1; X*+(1/2)x>(1/2); 2x*+x=120; xe(~o0; ~1]JU[ 172. +o0);
B) log(x’~6x+24)<4; 0<x’-6x+24<16; x*~6x+8<0; xe(2: 4);

10x 10x 1 10
| Xt e )22 0 —— < — 0, —),
r) logs(— 9 ) 5 5" xe( 9 )
9x2-10x+120; xe(—o0; —]u[l +c0). Uroro: xe(0; —]u[l -130)
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45.9 (1584). a) 1og3 x>4logax-3; OJI3: x>0:
log% x—4logax+3>0; logaxe(—oo; ThA(3; +e0): xe(0: 20 A8; +o0);
6) 1o gl x+3 logy, x<-2; OF3: x>0;

log2 +3log2x+2<0; log nxe(-2; —1) (0:4) Hroro: xe(2; 4)
x+3lo log nxe(=2; -1); . Uroro: xe(2; 4),
12 2 ! X € (2;+00)

B) log? x+logx<2; OJI3: x>0,

1
logf +ogx-2<0; logsxe[-2; 1]; xe[—l-g ; 4]; B orBeTe 3anavyHUKA ONCYATKA

) log(zu x+logy 2x-620; O13: x>0; logg ;x e(--e0; =3 f2; +0);

x €[125;-+00)
. Htoro: xe(0; 0,04][125; +o).
x€(0:0.04]
logs x<-2
45.12 (1585). a) 2 log? x+5Slogsx+220; O/13: x>0; 1;
loggx 2 ——
2
I
xe(0; — Juf— +o).
( 35 | ! S )

6)2 log%d x-Tlogg ;x—4<0, O[13: x>0; logo,Jxe[——]z— 3 4];

10
"E‘O"El . x<[0,0081; J%a];

x €[0,0081; +0)
2 . ON3 x>0 L oy xe (Y7 16)
8) 3 logy x~7logex+2<0; OJ13: x>0; logexe( 3 2), xe(¥V4 ; 16);

logy; x <2

r} 3 logi; x+5 logy; x-2>0; OM13: x>0; 1

iog]/3 x> —3- x € (9;+w0)

1
xe( 3):

xe(0; 3% YAD,; +40).

45.10 (1587). a) log;x> log; 72— logs8; O/13: x>0; log;x>2; x>9;
6) 3 log;/; x< logy 3 9+ logy; 3: O3: x>0; log, /3 x<-1; x>3;

1
B) logsx— logs35< log; 7 ; O3: x>0; logsx<1; xe(0; 5];
T) 4logg ex2 logg 8+ logo 2, OA3: x>0; x'<16; xe(0; 2].
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45.11 (1588). a) log,/3 X+ log,/3 {(4—xy>~1; O113: xe(0; 4);
logy; (4x—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)= logy6; x—7x~6<0;
xe[l; 61;

B) Ig(7—x)+ lgx>1; OJI3: xe(0; 7); lg(Tx—x2)>1; x’~7x+10<0; xe(2; 5);

r) logy, x~ log;; (10-x)2-1+logy/, 4,5; O13: x&(0; 10);

logy, (105572 logy/, 9; *~10x+920; x(0; 1}u[9; 10).
45.13 (1586). a) log% x*-1 5logx—4<0; OJ13: x>0; 4 logax—15 log,x—4<0:

1 {l
lo ——:4]; xe[4— : 16];
gax e[ 2 J; xel > ]

6) logjy x*~7 logy; x-+30; OMI3: x>0;

x € (0;5—=1
zllogf/3 x~7 logyy; x+3<0; logwxe[%; 1} ‘/_ [— % I
X € [;—;4-00) 27

8) log? x*+13logsx+3<0; OJ13: x>0;
1

Tl
4B

4log? P+13log,x+3<0; logxe(-3; - )x (
r) logw x*-31log,s x-8<0; OJI3: x>0;

1
4logi x>-311 _8<0; | - 8);
ogys x’-31 logys x ogysxe(-7:8)

xe @ 45) e
et —iim) " (390625 3)
390625
45.14 (1589). a) log;(6x-9)<logs{2x+3); O3: x>3/2;
0g7(6.x 9) <0; 6x-9-2x-3 <0; 4x—12 <0
2x+3 2x+3 2x+3
t N+ X
3 M xe(3/2;3), x=2:
2 2

6) lOgl/s (2-x)= logl/s (2x+4); OJ13: xe(=2; 2); lOglIS ( 22;:‘4 )=0;

2-x-2x-4 <0 -3x-2 <0

2x+4 0 2x+4
q + F___Z 2
2 2 2 xe [——3— 2 2); x=1;
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) la(8x—16)< lg(3x-+1); OJI3: x>2: lg( X =18 ycq, 3X=17
Ix+1 3x+1

5
f
[
+
W

L N A
3 5

17
xe(2; ? ) x=3;

1) logo(7-x)2 logo 4(3x+6); OL3: xe(-2; 7);
T-x<3x+6; 4x21; x21/4; x=6.

45.15 (1590). a) log,(x*—x)<1; OJ13: xe(—o0; MK 1; +o0); x2—x<12; x*—x—12<0;
xe[-3; 4]; xe[-3; 01, 4].

Ortgert: 6 peureHuii.

6) log/ (6*~10x+9)20; OJI3: xe(-00; INAY; +o0); x*~10x+9<1; x*~10x+8<0;

xe[5=V17 : 5+ 17 L xe[5- V17 ;1) U(®; 5+ V17 |

Oreer: 0 peweHuii.

B) logo(x*~8x)<1; OJI3: xe(—00; 0)(8; +0); ¥*—8x<9; x*~8x—-9<0;
xe[~1; 9]; xe[-1; 0)(8; 9].

Ortgert: 2 peutcHus.

r) logo s (- +7x-5)<0; OJI3: xe

(7—\/5_ 7+29 .
2 72 )

X+ Tx-5>1; ¥*~Tx+6<0; xe(1; 6).

Ortget: 4 peureHus.

1 2 1 2 1 2
1591 {c). a) logs,.;2<0; OJ13: x> — ; x=—; 1. —; =) 2z1; - =}
(c). a) logsy }1x5 5 xE(5 5) XE(S 5)

2
2. x>-5—; 2<1, pcuwcnuti vetr. Uroro: xe(—l-; %).

4 4
6) log;,-40,2>0; O13: x>—§ s xe—1; l.xe(—; ;=1); 0,2<1 — TokzecTBo.
2. x>-1; 0,2>1 — pewenuit ver. Uroro: xe(—%; -1);

2 2
B) logy_3,x5>0; OI13: x< E ;x:t%; L. xe(% ; —3— ); 5<1 — pewennii Her.

1
2. x< 3 ; 5>1 — To%IecTBO.

i
Hroro: x<§.

r) logs_,0,3<0; OJ13: x<3§; x=4; 1. xe(4; 5); 0,321 — peuteruii Her;
2. x<4; 0,3<1 - ToxnectBo. Mtoro: x<4.
1592 (c). a) loga(x%+2x+4)+ logy(x-2)< logx(x*—x*+4x-3);
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log(x’-8)< logy(x*—x*+4x-3); 0<x’-8<x’*~x2+4x-3; x>2; x*—4x—5<0;
xe(-1; 5); xe(2; 5);

6) lg(X*—x"—=x+20)2 lg(x+2)+ lg(x*-2x+4); x*-x2—x+202x+8>0;
©-2; x*+x-12<0; xe[-4; 3]; xe(-2; 3].
logy(2x+ 3) > log,(x—2) .
logg(3x —1) < logg(9x+4)°

log;(6x -1)<log3;(9x+11)
loge(3—x) > logg(4x -1)

x>-5
45.16 (1593). a) O3: x>2; ; x>2;
6x=-5
| Ix2-12
; OI13: xe(—, 3); ;
4 (4 ) {5x<4

x4 1 4
s xe(—3 =)
x<4/5 4 5

logy x* > log3 125 - ! logs 5 5
45.17 (1594). o) | OB F > og3125-logsS (g ) Jlogsx>loggd jx>3 o
logg H(x~1)<0 x—1>1 x>2
2 . x<2
lOngX Zlogl/ZZS—log,/27;Oﬂ3:x>l; {XSZ : I ,_xe(-]—’Z]
log;(4x-1)>0 4 |dx-1>1 |x>— 2
lo ¥ -12)<lo -
45.18 (1595). a) | B0 J<log01t=x) 3 v 12 0,
2>y
xX-12>-x |x*+x-12>0 y
: , pelIeHuit Het.
x-1>-3 x>-2
354 g x> -5x-6<0 [xe(-16)
6) ; OJ13: x>0; ; ;xefl; 3]
logys(x” +3) 2 logys 4x x?—4x+3<0 (x€[B3]

§ 46. ITepexod k nosomy ocnosanuio rozapupma

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

1 1
6) logﬁ 3 \/5+10g33=2+ logﬁ ﬁ + logJE =2;

B) log,s9-logs3=0;
r) logis4 - log,8 = log,(2/8) = -1.

46.2 (1597). log,3=a;
1 1 1 1

a) log;2= =—; 6) logy —=— ——— = —;

) log, logy3 a ) g32 log,3  a
1

B) log:4= =3; r) log;— =~——2— LE .

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

1
2)logs25~—>— =2 | 6) logy—e — —2 =2,
logs2 b 25 logs2 b
B) |0g1125=—3—=—3—_ r)logzL—__z‘_—_i
logs2 & 625 logs2 b

46.4 (1599). log,3 ~a;
a) log,9=log,3 - a:
Za+1

>

6) logsl 8:—;—log2 18 =% (1+2log,3)= —l— (1+2a)=
3

8) log &81=log,9=2a,
Ja+1
3

r) logg54= % log, 54 =% (3log3+1)=

46.5 (1600). a) log,7v log4; log, 7>

log2 7 '

6) logs9v logy8: ! -> log,y8:
logg 6

B) log:5v logs4; l ! > logs4;

ogs 3

r) log,, 14viog,,13;

> logal 3.
logra1l oM

i
46.6 (1601). a) log,6v1og.5; logz()v—z— log,5; logz6 > log, V5 .

3 1 3
6) lo 3vio — lo 3<—lo -
) logyy Bija 5+ 1082 37 1082 5

B) logg6viog;7. logs J6 < logs7;
r) log,, 4vlogyq 7. logy; 4<logy, J7.
T 1
46.7 (1602). a) log,x + logex+ logax=17,; (—5_- +—Z +Dlog,x=7; logxx=4; x=16;

0) logaxt log 5 x + logyz x=6. (1+2-Dlogx=6; logx=3; x=27.

5 ) 1 1
46.8 (1603). a) 3 log? x= +2; 3 log2 x-5l0gsx-2=0; logax=——; Xx= =,
( ). a) 3 logs log. 3 g3 23X g 3 i
log;x=2; x=-9;
1
6)2 log% x= l 5 5 +3.2 log%x—Slogsgx—3=0; log;.x=—5 ;x=-—? ; logax=3; x=bs.

X
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46.9 (1604). a) 9834 « og f&3-logs36 = 16+

log336=16+4=20,

1
log3 \/g

logy8 log327 o 33 5-4.

log;8-log,27- 38025 =
0) loga8-log logy3 log;2

8) 340832 41og 2 -log425=16+%log25 4-log,25=16 +';f= 16,5 .

V2

£) 10°5'816 +1410g, v tog.81=4+14. 2B Y2 4100 3 4114 =18
|0g43
log, 64

log,3

1605 (c). a) Slog,9-log;64+ 3'8s3 . 21868 =5. 2108, 3 +6/°868 =

=5.2-6+8=68;

81 }JM=41+3=44,
2 2 log;4

8) 16(loged5-1)log; 9- logs121=l6log95-logl,9-210g;l 1=32;

6) 2418231 410g,3+l0g;64-log,3=—

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

lo g315 log3

2
= (l+log;5)=2.
1+log;5 ( 833)

log,56 log,7

logyg2  logy2

=log3 7+5 log,7+6~ log2 7-5log,7=6:
log3135 _ log; 5
loggs3  logyys3

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

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

'g3 —1+2 . 6)loggls=l+ log3=2 1i=—2_ 4

2a g6 a+b
lg24 _3lg2+1g3 _3a+b

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

= Slogs 5+ logl 5+6-5logy5—log3 5 =

a) log,12=1+ log,3= l+

; r) logy; 24=

8) logy s3=—log,3=— l£— = 2
g2 a

I 1 —lg3 -b
3
46.12 (1608). log,5=a, log,3=b;

logy15 _a+b 1 1 2a+b

a) log;15= ; logg75=— log,75=— (2log,5+ log,3 )=
) log; og,3 b 6) log; 5 log: 3( 2,5+ log,3)=
a+2b log,12 _2+b
B) lo 45=— log,5+2 log,3)= ——— . 1) logsl2= =
) log;s ( log, £:3)= a ) logs log, 15 ath
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1609 (c). a) Igl1, log,3, log,7; 6) log;0,5, Igl1; logy50,1;
B) logs1; logs4; log,9; r) log;0,6; log,1; logy20,3.

) log, 4
1610 (c). a)1g 0,3 ; log; s 7;logy, 7;2!°823. 6) log, 1;(5) slogg 7:9083 13

46.13 (1611). a) log;x+ 1=2log,3; ON3: {x:? ; log%x +logsx—2=0; logzx=-2
- x

x=—logyx=1;x=3;

1
9

6) 2log,5-3=logsx; ON13: {; Z ? : Iogg x-3logsx+2=0; logsx=2; x=25;

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

x>0

] log3 x—10 log,x+9=0; logx=9; x=512;

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

log,x=1; x=2.
46.14 (1612). a) log,(x+12)log,2=1; O[13: x>0, x=1; log,(x+12)=2; x+12=x%
x*=x-12=0; x=4: x=—3 ~ He NOAXOANT;
6) 1+log.Slogx=logs35-log,5; O/13: x>0, x+-1; 1+log;5=log,35; x=7.
2
1613 (c). a) logd s 4x+|og2-x§— =8; OJ13: x>0 (logox+2)2+2 logsx=11;

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

49 1 4
6) log% x+ logg.\'-i log§7 x=—9—-—; O3: x>0, (l+:‘- +-91~)log§ x=-92—;

1
log% x-4; logyx=12; x=9; x= 5 .

46.15 (1614). a) log(y,,1)(5+8x - 4x2) +logs oI+ 4x+ 4x2) =4
x>-1/2
x<5/2

x#0
x#2

103, 1) 5+ 8x-4x7)+2log(s_2(2x 1 1)=4; OJ13:

s

log o - 1i{5-2x)+ 12085 20(2x + 1)-4=0;

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

1) logs_29(2x+1)=1/2;

2t 1=+/5 = 2x ; dxP+dx £ |=5-2x; 4x"+6x—4=0; 2x*+3x-2=0;

Xx==2 — HC NOAXOJIHT, X= 5 ;
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2) log(s_aq(2x+ 1)=1; 2x+1=5-2x; 4x=4; x=1;
6) logs,. A9+ 12x+4x2)=4-log,.. ;(6x?+23x+21);

3x+T=a; 2x+3=b; a>0, a#1, b>0, b#1; log,bz=4—log,,ab; 2 log?, b-3log,b+1=0;

log,b=1/2; 457+ 12x+9=3x+7; 4x*+9x+2=0; x=—1/4; x==2 — He NOAXOANT;
log,4=1; 3x+7=2x+3; x=—4 — ue noaxoaut. Hroro: x=—1/4,

46.16 (1615). a) logex™+ log? (—x)<2; OJ3: x<0; log? (—x)+logy(—x)-2<0;
logy(-x)e(=2; 1); -xe(1/9; 3); xe(-3; -1/9);

6) logux™+ log3 (—x)>6; O/13: x<0; log3 (~x) +logy(—x)-6>0;

loga(—x)e(—o0; —3)(2; +e0); x&(—00; —4) (=(1/8); 0).

§ 47. Jugpghepenyuposarnue noxazamensnoii
u nozapumuueckoil PyHKyui

47.1, a) flx)y=a-e", f (=€,  6) Ax)=x’eS f (x)=3xe"+x’e”;

X 2_ .3
DB S8 DA S e =e*(-§—l3).
X X X X

1616 (c). a) flx)=4—¢"; f(x)=e"; 6) fix)=13¢", f (x)=13¢;
B) flx)=€"-19; f (x)=¢"; ) flx)=8¢"; f(x)=—8¢".

(x-1) 1)

igl]
_1'4 X3

1617 (c). a) ix)=x’e"; F(x)=3x%e"+x’e"; 6) j(x)—— s f(x)y=e

2 3
D)t [ Qi) o= s fymer R =e"(

47.2 (1618). a) y=¢*"*%; x=0; y (x)=e’*2x,y o)=1;
6) y=e“(x-+1); x=1; y(x)=e"(x +2); y (xo)=V/e;
B) y=¢" x; xo=1; y'(x)=¢" 1; y'(x0) =e-1;

3 ¥ (x0)=0.

e X
) y=——=; x=0; y'(x)=¢* 5
x+1 (x+1)

47.3 (1619). a) y=e™ !; x5=1/3; y'(x)=3¢>"1; y'(x0)=3;
6) y=3¢"" xo=-5; y(x)=3¢""; y(xq)=3e;
B) y=e* ™ x=4/9; y'(x)==9¢*""%; y'(x9) = -9

r)y =" x = 45y (12 ¥,y >——-
Y el o= | 3 L PPN SN
47.4. 2) fix)=3x &5 x=1: f(x)=e [Jhﬁ/x_z},f(xo) e(1+3)=5 6

6) Jx)=4e™+3; xg=2; £/ (x)=4c* f(xo)—ei,
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x, 1 1
e (7—«5) -1
B)ﬂx)=—J5 =l f @ e A=
€ e

1) )=0,1¢"-10x; x,=0; f (x}=0, 1"~ 10; f (x,)=—9,9;
1620 (¢). a) flx)=4e"+3; xg=-2; £ ()4 £ (x0)= -
€

L
=

T el OV LI PPN SN
6) /)= Vx ¢, xo=1; f(x)=c (Q/;+3%/;},f(xo) e+ yre
~B) f(x)=0,1¢"~10x; xo=0'f(x)=0 le"—lO'j'(xo)————9,9;

e*( Jx) —-|
7 S o= '

2e

47.5 (1621). a) h(x)=(1/e)"; x0=0; B (x)=e; B (xp)=tga=1;
6) h(x)=e™"% xy=2; h'(x)=e

B) h(x)=—‘; X% xg=—1; B (xy—e "+5x"; K (xo)=lga=—e+5:
e

r)/(X)—[— s X0~ L f ()= ——5——

r) h(xy=x+e¥ 7 xg=3/2; B (xy=1+2¢; h'(xo)~tgo=3.
47.6 (1622). a) h(x)=(1/5)e™"; %=0,2; K'(x)= >, W' (%)= 1; a=%:

6) h=e P . xom 3 W eV L (g1 u~i4—

B) h()=(1/3) €' 1 xg=1/3; K (x)=— €'~ ; K (xp)=—1; a:%i :
r) h(x)= AR  x0= V3 s K= —‘/'32 P s B (xo)= g; a=l;-

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

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

B) y=€" a=0; W(a)=1; y(a)y=1; y=x+1;

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

47.8 (1624). a) y=e™"'; a=1/3; W(a)=1; y(a)=3; y=3x+1-(1/3)-3=3x;

6) y=xe >, a=0,5; y(a)=1/2; y'= ¢ *' - 2x ™" !; y(a)=1-1=0; y=1/2:

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

X

¢ ;a=0;y(a)=l;y'=€' X
+1 (x+

r)y= 2 ;y1(0)=0: y=1.

1625 (c). a) y=3e’x-3e?; y=e’™'—e%; x=1; 3e> 1-3e’=0=¢’"' &*
TaureHc yria HakioHa npsaMoit 3e”, y’=3e3""l »{ 1)=3¢

OrBer: na;

6) y=x+e; y=xe*; x=0; Y(0)=0+e=0-¢°

Orser: Her,

74



3
l_| =3e-—;
e

1626 (c). a) }exdx= e’
0

1
=e-1l; 6) | 3e'dx=3¢*
0 -1

0 i 1 2
) | 1/2¢%— e’|°_1 ~(2-12¢), D | (—2e‘w-+2e’)|‘_2 —2et =

-1 22 e

4 2 1 1 I
1627 (c). a) [%5*! dF(2e°-5*‘)|3 =2e-= : 6) je"'"dr—‘—ew'll, L=
0 e -1 2 2 2e

4 4 0 1 +2lo e &
B) | 0 'dr=4e°’25"ll_4 4 4,1) | e e & ZI—O,S -2 &

- -0,5 2 2 2

3
1628 (c). 2) y=0; x=0; x=3; y=¢" §= [ e"dx=¢" |3 =e*-1,
0
-, 4 -x x4 ]
0) y=0; x=0; x=4; y=e™ §= [ e"dx=—e""| =+
0 e
. 1
B) y=0; x=—1; x=1; y=e" §= | e’dx=e’|l_l =e——l-;
21 e
o T |0 2

) y=0; x==2; x=0; y=e™ S= | e dx=—e™|_, =1+e’.

~2
1629 (c). a) x=1; y=¢" y=¢™

1 1
S=f edx— | e *dx=e*
0 0

1
d—e® |(l, =e—l+——]=e+1—2;
e e

0
6)Jr=—l;y=L =1L 5= e"’dr—l-l=(—e”’)|?_, —1==2+e;
e~ -1
x; X 2 x 1 xf2 2
B) y=e" x=2; x+2y=2 H.rmy=—5 +1; 5= [e dx—-i- 2-1=¢ lo —1=e‘-2;
0

2 =(e-1).

2 2
r)y=e" x=2; x=0; y=—€" §=2 [(¢" - e™dx =2 [ "dx = 2¢*
0 0

47.9 (1630). a) y =" *; 6)y=e+1,;
Y Y
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47.10 (1638). a) y = In{x — 4);
Y

1
T

B)y'—ln(x+ 3);

2

74

47.11 (1631). a) y=x"e" y'=e*(x*+2x); Bo3pacTaet: (—co0; —2]U[0; +o0);
y6uisact: [-2; 0]; x=0 — min; x=-2— max;

6) y=e™x; y'=¢™4(2x+1); Bo3pacTaer: [-1/2; +o0); yBuiBact: (—o0;1/2];
x==1/2 — min;

B) y=x'e" y'=e* (3x*+x°)=x"c"(3 +x); Bo3pacTaet: [-3;+); y6uipaet: (—o0;-3];
x==3 — min;

X

r)y= < Jy'=e" 1;21— Bo3pactaet: [1;+w); ybuiBaeT: (—o0;0)(0;1}; x=1 — min.
X X

47.12 (1632). y=x¢", y'="(’+2x); ' = 0 pu x = 0, x= —2; (0) = 0; W(-2) = 4/e";

a)xe[—l; 1],)’(—1): l/e;y(l)’__e’yminz O;ymax=e;

6) xel-3; 11; (=3) = 9/e*; (1) = &; Yin = 0} Ymax = €:

B) X€[=3; —11; Vo = 1/€; Ve = 41"

r)xe[1;31;3(3) = 9€% Ymin = €; Yrnax = 9.

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

X Inx-1 X x 5
B Ly'= ; r) y=2cos— -5lnx; y'’=—sin—-—,
)y= Y 7 )= 5 y > %

1633 (c). ) v=x2lnx; y'=2xInx+x;
(l)(x+ D-Inx

Inx 1 Inx
G)y:___;y’: X = _
x+1 (x+1)? x24x (x+1)
B) _x o, Inx-1
Y Inx Y n?x

r) y=(x-5) lnx; y'=lnx+1-(5/x).
1634 (c). a) y=e"lnx; y'=e* (Inx+1/x); 6) y=3Inx+sin2x; y'=3/x+2cos2x;

7

51 5
8)y= % Inx; y=—omX ¢ XX 1 (5/7nx ey,

7 7
7 x2 x XZ

) y=2c0s > ~Slnx; y'=—sin = - 2
2 2 x
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1
47.14 (1635). a) y=Inx+x; .\'o=7 ;y’=l +1; y'(x0)=7+1=8:
x
6) y=x3lnx; Xp=¢, y’=3x21nx+x2; y’(x0)=3e2+e2=4e2;

1
B) y=x’-Inx; x,=0,5; y’=2x— — Y (x)=1-2=1;

In x lnx
)y—— xo”l,y— ;¥ (x0)=1.

47.15. a) y=In(2x+2); x¢= Loyt ! (x )-
-y Y T a2 a1
2

6) y=In(5-2x); x6=2; y'=— ———; ¥/ (x)=—2;
5-2x
1 2 1
1636 (c). a) y=In(2x+2); xg=—— ; y'= ;Y (o)==

4 2x+2 x+l

2
6) y=In(5-2x); x¢=2; y'=— S35 = Y xo)=2;

5 5
B) y=In(9-5x); x)=2; y'= ; =——
) y=In(9-5x); xg=2; y'=— M ; V' (xo)= ]9

3
r) y=-3In(-x+4); x;=S5; y'= e ,V'(Xo)= Y

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

X = 2xlnx

6)f(x)=':—;‘;a=l;f(a>=o;f<x)— S @y

B) fix)=-2xlnx; a=e; fla}=—2e; [ (x)=2Inx-2; f'(a)=4; y=—4x—2e+4e=—4x+2e,
2 2

D= Yx Inx; a=1; fa)=0; F(x)=x 3 +(1/3)x 3 Inx; f(a)=1; y=x—1
47.17 (1648). a) y=xe™ ", a= % ; y(a)=-;— s p'=e® 1 (2x+1); y(a)=2;

1 1
y= 2x+-l—— 2=y —

2 2 2
2 _ 2 _
X 2x+x
O)y==5:a2; y(a)~—, sex ol (a)——
e
7 3 1
y=—x ——-'—‘1—-(7 -11;
e e e

B) y=xInx; a=e; ya)=¢’; y'=3x7Inx+x% y'(a)=4¢%; y=4e*x+e’—4e'=4e’x-3c°,
ny=2x+1)e' ™ a=—

3

WKay=2; y'=2e'* - 2¢""*2x + 1) = 4xe' ™, y(a)=2; y=—2x+2+1=—2x+3
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47.18 (1639). &) y=x+In — ; OT3: x>0: yl-——. =1L |
X I/x x x
y6eisaet: xe(0; 1]; Boapacraet xe{l; +o0); x=1 — min:
6) y=x*-4Inx; OJI3: x>0; y'=4x’ 4 _ix_—_4_
x x

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

47.19 (1652). a) y=e*3e" x+4; y'=2e* 3" 1>0; e*e(—w0; 1/2)(1: +eo);
BospactaeT: x € (—o; In(1/2)JU[0; +oo); yGsiBaeT: xe{In(1/2); 0],
x=In(1/2) — max; x=0 — min;

6) y=1-3x+5e" > y'=-3+5¢"2e>>0; 2-¢>5-¢**3<0; ' e(1; 3/2);
Bo3pactaet: x€{0; ln(3/2)], ybrisaer: x e(—oo; 01U[In(3/2); +w);

x=0 — min; x= In(3/2) - max.

2 2
47.20 (1653). a) y=2lnc’~Sx+ ? O3, x50 y=2 _s4xo0; ST3FEX g
X X

xt-5x+6>0; sospactaet: x€(0; 2]U[3; +); ybniBaet: x€(2; 3];
x =2 —max; x=3 - min;

1 3
6) y=In— +x7x+3; O[13: x>0; y' = — = +2x+ 1>0; 2x*+x-3>0;
X x
Bo3pactaeT: xe[1;+®); yOmsact: xe(0; 1]; x=1 ~ min.

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

D) wel i el y (Ue)= (16 + 15 1e)= € = L; Yoin = 1 Yuwe = e=1;
e
6) xele; €1 (%) = € — 2; Yoin = =13 Yonax = -2
47.22 (1654). a) y=x+In(—x); xe[-4; —0,5];y'=l+l y'=0mpux=-1: -
X

y=1)==1; ()= 4 + In 4; /(~0,5)=~(1/2) - In2; ypin = —4+In4; yay = ~1;
6) y=x+e ™ xef[-In4; In2]; y=1-e™ y'=0 npu x =0; 0) = 1;
W-Ind) = 4 —In4; 3(In2) = (1/2) + In2; Ypin = 1; Yeax = 4—-1nd.

47.23 (1641). ) fix)=e™; y=2ex—5; £ (x}=2¢>; y= 2xe>™0 + %% — 2x)e®* - obmee
1
YpaBHCHUE KacaTe/IbHON K rpaduky y = f(x); xo= -2— s y=2exte—e=2ex;

3 3
6) An)=In(3x+2); y=x+7; £ (x}= s y= —— +n(3xo + 2} ,
3x+2 3xp+2 Ixg+2

1 1
=— )= +In3-—.
Xo 3 y=X 3
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2 2
1642 (c). a) ]ix-=lnx|f =In2; 6) ](ex+-1- Ydx =(e" lax) |7 =c*+ln2—e;
X 1 X

8) j———dx—O lln(x+l)| -0,1In2;

2x 4 2
r) j(e2"+z ydx =(% +21nx)|,2=i +2in2- <
: x 2 2 2

6 gy 1 s 1 1 111
1643 (¢). 2) [—=—=— In@2x-1)|$ == In11-= In5=— In—
© )gzx—l 7 )I3 T TR

0 g 1 o 1 I 1. 11
6 (=~ In(6-5x)){, = = In6+— lnll=—In—:
) Seve T x))l' s T
l/2 8
]—————dx——l (4x+1)"/2 L [ & ——ln(9—x)|§=ln4.
. 4 59—x

¢
1644 (c). a) y=0; x=1; x=¢; y= 1 ; S=jl d.x=lnx!f =1;
X 1 X

1 3 ax 1 3 1
6) y=0; x=3; x=—1; y= = — In(2x+3 I_ =— In9=In3:
)y a3 S o T e Ty
2 2. %2 e’
B) y=0; x=¢; x=¢*; y=—; 5= [ = dx=2Inx|" =4-2= 2
x e X e
1 5 dx s 1
r)y=0; x=2; x=5; y= ——; §= =—InlQ.
)y Y3 =577 33x-5 273

) 1
1645 (c). 2) y=¢" y=~ ; x=2; x=3;
X
3 3 3 2 3 2 2
S=[¢* ~1/x) dx=(e’"lnx)l2 =e*_In3—e*+In2=e'—*+in = ;
2 3
1 51 s
6) y=—: y=1; x=5, 5=4-1- [— dx=4—Inx |} =4-In5;
X 1 X
3
1 4 2 5 16
B)y=w/;;y=—-;x=4;S=j(\/;—l)dx=(§ x2—lnx)|f =?—ln4———=———ln4.
X 1 X

1 e
NDy=-—,;y=—l;x=e; S=l-(e—l)—]l dx—=(e— =e-2.
X 1 X

3 3
47.74 (1646). a) f0)=3e""*; a= = = F)=3e == FMi=e ! x=-5;
e

1
6)j(x)—2+—e*“'” a=-2; f(x)=—2¢ 5 B=2; e B=|; 6x+13=0; x————g-:
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8) =27 a==14; £ (x)=-14 & 7=14; ~7x+9=0; x='79' ;
r) fx)=42 - " a=0,1; F(x)=0,1 e**=0,1: > =1 - pewenmit ner

1 1 1
47.25 (1647). a) g(x)=6- 3 e a= = ; g(x)= &” <~ : x — moBoc unc.
e e
3
6) g(r)=x+e¥ 7 a=5; g'(x)=1+4e%<5; e* 3«1, X<Z ;
- l 35 l ' 3x+S l
Bl gX)=—e" Tia=—; g'(x)me” U<— . Jx+5<-1; x<-2;
j 3 e e
. 7
r) gx)=e’ ' *'—x; a=8; g'(x)=9¢™ *'-1<8; 9x+21<9, x<—3

1649 (c). a) y=2"logs(x—1): 1'=2"In2-

(x-1In3’
6)y=3"+2logy, x; y=3"In3+ ——~
)y g2 %,y FIn(1/2)
B) y=5" Tlogys (x+1); ’=5"‘ln5>‘~—~——-—7 :
g Bys LY "(x+Dins
( : Y logs(x+ 4); y'=—( l Y InTH ——e
r1y:(= Y logs(x+4); y=(—= )In7 .
yhg ks K (x+4)In5
. 2.7"
1650 (¢). a) y=7"in(2x+3); y"=TInTIn(2x+3)+ ;
2x+3
logs(3x+2) 3x° 5xtlogs(Bx+2)
6) y= 5 Y= 0~ 10 =
x Gx+2)x7 In5 . x
_ 3 _ 5logs(3x+2)
3x+2)x°In5 x° '
by xlogy, (3x-1) y=2x legyy (3x-1) 3
B}y ¥ x--1) y=2x H(3x-1)—;
v ot voeeRn (3x~ 12
2.3
by 2D Spoq o m3N@x-D ) n3mEx-D)
7 3% (2x-1)3* 3
1651 (c). a) y=log (x+1) = ln(_x+_l_);
Inx
Inx In(x+1)
Coxi1l = 1 In(x+1)
Y= 2 = T2
In“x (x+Dinx  xln*x
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2Inx . 2 Inx
In(x~1)’ xtn(x=1) (x-1In2(x-1)

1655 (¢). a) y=4-2%27-2%"3.2°%; xe[-2; 0]; y=12-2*In2-54-2%In2+3-2"*In2=
=61n2(2-2% — 9-22*4.2%)=6In2-2%(2-2% 9-2"4)=6In2-2*(2-2-1)(2’—4), y'=0 npmu

6) y=log. *=

3
=1, X2, Voin = 15 Yomax = 5 z ; (MUHEMYM flocTuraercs npu x=0, MakCUMyM —

=1);
6) y=3%23%79.3"2 xe[-1; 1]; y'=In3(3-3% 4.3 3%)=3" In3(3:3* 4.3"" 1)
y'=0mpux=0,x=—1;p(0)=0; y(—1) = 4/27; (1) = 12;
Yain = 0, Ymax = 12.
x x X0 X

1
46.26 (1656). a) y=e? ;y’=—2- el; y=e? +Ee 2 (x - xp)} — KacaTe/bHas;

Xo Xo

-5 X0 5 e e
el = ¢2 =0, x=2; y=— xte-e=—x;
2 R 2

1 X Xg x
6) y=Inx: y'=—; y= — +Inxg— — — KacarenoHas; Inx,—1=0; xo=¢; y=—,
x Xg Xg e
X X x_() X, X
EPIELE LR S S T s
B)y=e3,;y =§ e’ y= 3 +e > - -? e 3 —— Kacare/bHas,

X0 _ 0, x,=3;
-1 =0;x ——x
3 0THYT Y

3 3
r) y*lnx’=3lnx; y'=—;y=—x+3Inx, — 3 — KacarensHas;
x X

3
3Inx,-3=0; x0=e;y=—x .
e

46.27 (1657). a) y=3x-4 +a; y=In(3x—4); y—33—4

e X (et —0
3):0“4 Xo-'

— kacarensias k rpaduky y = In(3x — 4) B

5
=3 xo:é ;)/=3X—T =3x-5; a=-1;

TOUKE X,
3X0 -4 3

2
0) y=2x+3+a;, y=In(2x+3);, y=——
) y=2x y=In( 9% 713

2X0

y= = S Hn(ep+3)- — Kacatesbhas k rpapuxy y = In(2x + 3) 8

2.X0 + Xg +

TOUKE X,

=2; x¢=1; y=2x+2; a=-1.
2X0 +3 X0 Y
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46.28 (1658). y=xe™ y'=e™(-x°+6x") = x*¢ (6 — x); y'> 0 npu x&(0:6);
Y <0 npu xe(—0;0) U (6; +oo);y’ =0 npu x =0, x = 6; xe(a; a+7);
a+7>0 f{az0

at+7>6
a) sa+756;¢a<6 ;ae(-7,-1]U[0; 6); G) ;ae(-1;0);
a

a<0 a+7>6 <0

az6 a>0
B) ; ae(—oo; =7]U[6; +0); 1) — HET TaKHX da.

a+7<0 a+7<6

2 ! 2 4* 4-1 3

1659 (c). a dx = (4 dx+ [4x3de =— |} +x*]2 = 22" +16-1=—- +15:;

©-0) [ S0 = 4 a4 [o ot = T2 =
6)If(x)dx IJ‘dx+1 dr3 22 [y +ina? —%an.

) 1 1
1660 (c). a) y=2" y=3—x; y=0; x=0; = [ 27dx + 2.2 3 =2+ %
0

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

= +
2 4 3 4 In3’

2 X
1661 (C)- a)y=%;y=2r—l;x=2;s=f(21 _]——1-2-)dx= ( 2 _x+l) llz =
X

1 X

1 x--1 4 x-1 1 2x—l 4
Oy =iy 2ty 5= 27 - o= -2V || =
]

=i _4_L +2=L_2_
In2 In2 In2

1662 (c). a) y=e" y=—; x=¢; x=0; y=0;
X

1 e
§= [e¥dx 't [ dime|§ +elnx[f =e-1+e=2e-1;
0 1 X

(L ymrtr i nm2 = o 1o e =
6)y--3- Y= ,Jr—,-IJr+—3—Jr =

0
1
k] _—
3 n3 {0 3 9In3 In3 3 9In3 3ln3
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I'nasa 8. IlepBooGpa3nas n uaTerpan
§ 48. Ilepsoobpasnan

48.1 (985). a) F(x)=x* +X°; F'(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"? - 192"
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;

48.3 (987).8) f(x)=——: F(¥)=—+C;
X X

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

6) f(x)=-J—;; Fxy=12Jx+C:

3 xl7
48.5. a) f(x)=x2+xl6; : F(X)_—+F+C
6) f(x)= 2J_ L = F(X)=\/;+;+C:
14 19
_ .13 18, _-x_ L
B) f(x)_'x +x 5 ( ) 14 + 19 +C
) f(x)=2—37+1; F)=Vr+x+C;

989.a) f(x)=4x"; F(x):lﬁl—x” +C;6) f(x)=-31°; F(x)=—:;-x7+C;

8) f(x)=5x"; F(x) =§xs +Cr) f(x)=-9x1%; F(x)= -%x20 +C.

48.6.2) f(x)=4x>-6x; Fn)=x*-2:3+C;

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

r) f(x)=-13sinx+ 7+
cos“ x

48.7.
a) F(x)=e" +In|x|

B) F(x)= %ﬁ —%ﬁ

990 (). 2) f(x) = x* + x'6;
6) f(x)=x" +x°%;

B) f(x)=x"+x%;

r) f(x)=x+x”;

991 (c). 3) f(x)= -lz +x:
X

1 1
0) f(x)-“ZT/—;—;y,

B) S(x)= =gt 2
X
l .
r f(x) —m**l,
992 (c). a) f(x)=4x"—6x2;

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

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

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

6) f(x)=—pm e

- >
sin“x  cos” x

84

6
F(x)=x5—%+C:

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

6) F(x)=31nx—i+50tgx
x

6
r F(x)= —g—xs -2¢"

3 17
F(x):x—+x—+C;

3017

10 34
F=2—+Z_1cC;

10 34

14 19
Fy=2—+Z_+¢;

1419

2 15
F=2+Z_+c;

2 15

2

F(x)=l+x—+C;
x 2

F=vx+++C;
X

4
F(x)=l+i-+c;
x 4

F(x)=J;+x+C;

Fx)=x*-222+C;
x7 }.‘5

Fx)=13—=—+9—+C;
7 75

6
F(x)=x5—x7+C;

11 8
12x +3—x-+C;
11 8

F(x) =

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

F(x)=3cosx+2sinx+C;



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

sin” x
r) f(x)=-13sinx+ 52 ; F(x)=13cosx+5tgx+C.
cos” x
1 1
995(0). a) f(x)——(6x+l)2 , F(X)_m+c
1
6) f(X)__(Sx—B)Z 3 F(x)_—8(8x—3)+c
1
B) f(,\:)—(“_})2 ; F(x)——7(7x_3)+C
1 1
r) f(X)—__—__(l()x+2)2’ F(x)——10(10x+2)+c
996 (c). a) f(x)=\/.7_xl—__9; F(x)=—_%,-\/7x-9+C;

: N o
5)f(x)—m, F(x)= 3 42-3x+C.
997 (c). a) I4sinxdx=—4cosx+C; 6) I— 92 de=-91gx+C

cos x
B) I6cosxdx=6sinx+C; r) f— dx =l6ctgx +C;
sin® x
3dx 15 15
998 (c). ) jm=3\/§+c. 6) j'—:z—dx=7+C.
5dx 20 20
B) jﬂ_;=5\/;+c. r) J';—Z—dx=-—;—+C.
4 410
999 (c). a) I(x +smx)dx=——cosx+C 6) J( )dx:——-+tgx+C
4 cos? x 10

2 7
B) I(x +cosx)dx——+smx+C r) J'(x + )dx=f——ctgx+c
N sin®x 7

3 2
1000 (c). a) 1(55_-+x2)dx=\/;+"?+c.6) j(-z%-ﬂ)dx:\/h%w.
X X

4 6
1001 (c). a) J(—-I—+x3 d=-1i*ic, 6) LIS ) VL AE Ao
52 x 4 x? 6

X

14
7
=( +5x) ‘e

1002 (¢). 2) J(2-9x)°ax= -

(2—69—"-)—+c 6) f(7+5x)°
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5 13
1006 (c). a) y'=x4—3x2; y=x—5-—x3+C. 6) y'=x'2—8x7;y=);—3-—x8+C.

1007 (c). a) y'=sinx+1; y=—cosx+x+C. 6) y'=00sx—9; y=sinx—9x+C.

2
1008 (c). a) y'=-£2;-+x; y=—E+1—-+C. 6) y'=~iz—4x; y=—4-—2.x)+C.
X X 2 X X

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

6) y'=——55—oosx; y=£—sinx+C.
X X

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

0) f(x)= 2sin%cos%= sinx ; F(x)=-cosx.

B) f(x)=l+tg2x= 12 ; F(x)=1gx.
cos” x

r) f(x)=l+ctg2x=%-; F(x)=-ctgx.
sin“x

48.9 (994). 2) f(x)=sin (3;: + 1;-) ; F(x) = —%cos(Bx + %) +C:

0) f(x)=cos(§—2x); F(x)=—%sin(-}—2x)+c;

B) f(x)=cos(4x-3); F(x)= %sin(4x -3)+C;
r) f(x)= sin(Z ‘%) : F(x)= 2cos(2 -%) +C.

1

48.10.a) f(x)=- F(x)=;+C;

(6x+1) ; 6(6x +1)
6) f(x)=‘/7:__9; F(x)=%\/7x—9+C;
! 1
B) f(x)=(—7:_—3)2—, F(x)——m+c,

1

6) f(X)—_--‘_{Z\/——-——L\:;

48.11.
a) f(x)=sin2x= F(x)=

86

F(x)= -%Ju “3x+C.

L (—cos2x) = —lcos 2x
2 2



6) f(x)=¢ " —cos3x = F(x)= -lz-e“‘s —%sin 3x

B) f(x)=

1 X X
= F(x)=tg—-2=2tg—
o (x) &5 tgz

€0s” —
2

r) f(x)=J33x-1+2 L.
- /X

4 4
F(x) =%(3x -3 --;-+ In(2—7x)-(-717-) = %(3): ~1)3 —%ln|2 - 74

(a1
48.12 (1003). a) y =sin x, ML; z

}’=—cosx+C;l=——1-+C;C=—1—;Y=—cosx+—-
4 2 4
6)y=—lz—, M(E;—l); Y=tgx+C; -1=1+C; C=-2;Y=tgx-2
COs“x 4
T ) ] 1 | .
B) y=cos x, M| —;11; Y=sinx+C;1=—+C; C=—; Y= —+sinx
6 2 2 2

N sin2(x/3) 4

Y =—3ctg§+3.

48.13 (1004), v=1+21; s(t)=t+12 +C; 5=2+4+C;

s(=1*+1-1.

48.14 (1005). v=-4sin3s; s(t)=-:—cos3t+C; 2=§+C; C=—;

s() =%cos3t +%.

6
48.15 (1010). v= ; s(t =6J2!+1+C; s(0)=6+C=3;
(1010) Bl ) 0)

() =62 +1-3.

48.16 (1011). a(r)=2(1+1)?; U(t)=—§—(t+l)3+C; v(0)

o(r)—3(1+1)3+l- s(:)—l(t+l)“+lt+c~ s(0) =
3 3’ "6 30 -
LD S O 1

s(t)-6(t+l) +3t+6.

! M(E—E;O); Y=—3clg§+C:0=—3+C;C=3;

C=-1;

2
3’

C=-3;

=2'+C]=l;
3

1
—+Cy=1;
6 2

G =

C, =

O\IU' u[.—.
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48.17 (1013). a) g(x)= 8sin1;-cos~)2£ = dsinx; M(E;:s);
G(x)=—-4cosx+C; C=3; G(x)=-4cosx+3.

6) g(x)=20052§—1=cosx, M(g;m);
G(x)=sinx+C; 16=1+C; C=15; G(x)=sinx+15.

2

8) g(x) = cos? %— sin % =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—2sin2%=cosx, M(E;IS);

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

6) I(coszx—sinzx)dx = Icost=%sin 2x+C.

B) j‘(ctg2x+l)dx= j‘sinlzxdx= —ctgx+C.

r) Isin XxCOos xdx = jlsin 2xdx = —-l-COSZx +C.
2 4
1015 (c). a) J'sin 2xsin 6xdx = Il(cos 4x - cos8x)dx =lsin 4x ——l-sin 8x+C
2 8 16
. 1, . . 1 1
6) j'sm 4xcos3xdx = j‘—(sm Tx +sinx)dx = ——cosx——cos7x+C.
2 2 14

B) Icos3xcos Sxdx= J%(cosSx+ cos 2x)dx= sin2x+Tlgsin 8x+C.

1
4
r) Isin 2xcos8xdx = L j‘(sin 10x - sin 6x)dx = -—1-00510x+Lcos6x+ o
2 20 12

1016 (c). a) _.'sinzxd.x= J(l—}—cost)d.x=lx—lsin2x+C.
2 2 2 4
2
6) '{Sin" xdx= J(l—lcos 2x | dx= (l—lcos2x+—l—cosz 2x)dx =
2 2 4 2 4
= l—lcos2x+l+lrcos4Jc)ctv=lx—lsi112x+lx+—1-—sin4)r+C=
4 2 8 8 4 4 8 32
3x 1, 1 .
=" ——sin2x+-—sin4x+C .
8 4 32
2 1 1 1 1.
B) jcos xdx= || —+—c0s2x [dx =—x+—sin2x+C .,
2 2 2 4
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r) Icos xdx = j( +—Cos2x+— +1cos4x}/x=§f-+lsin2x+Lsin4x+C. :
8 8 4 32

dx +
1017 (0). ) [ = [ 2" cos” dx = [( 5 )dx—
sin“ xcos” x sin? xcos® x cos®x sin’x

tgx-ctgx+C = 2ctg2x+ C.

cos2xdx cos® x —sin? x
o [ e a5
sin x

)dx =-ctgx—tgx+tC =

sin® xcos® x sinZ xcos® x cos2 x
= — 2 +C.

sin2x
48.48 (1018). a) f(x)=2x+3; F(x)=x2+3x+C;
fix)=0=x=-3/2; F(-3/2)=9/4-92+C=0;

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

6) f(x)=12(3x-1); F(x)=(3x-1)"+C\;
fx)= 0 5 x = 173; R13)= C=0; F(x)=(3x-1)".
1019 (¢). a) f(x)=2x, y=x+2,

FX)=x2+C; y=xt+C+2x(x—-x))=2x5g-x4 +C;

@

2xg=1; x=1/2; y=x-i—+C=x+2; C=%;F(x)=x2+%.

6) f(x)=3x, y=3x+2; F(x)=3/4x*+C;

y=3/4x3 +C+3x> (x—x9) = 3x03x—271‘-x3 +C;

4 .

I =3; xp=1; y=3x—(9/4)+C=3x+2; C=T Fey=3x'+ 17
48.19 (1020). y =3cos3x+6sinbx; ¥ =sin3x-cos6x+C;
6=sin§2£—cos31t+C;6=—l+l+C;C=6;
Y =sin3x-cosbx+6;
126 4.5 - 4 2 -1
I3x 4x 47x +3x dx:f(3x2—4x—7+—37)dx=;
3 x 3 x
48.20.
a) f(x)=2x, y=x+2, F(x)=x2+C;
y=x3+C+2xy(x—xg) = 2xxg —xa +C;  2xp=1; x9=1/2;

1 9 5 9
=x-—+C=x+2; == F(x)=x"+=.
y=x 3 x 2 (x)=x 2
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6) f(x)=3x3,y=3x+4,75 . F(x)=%x4+c

y=%xg +c+3x8(x—x0)=3xgx-2i-x3 +c ng =3=>x=1,

y=3x-225+c=3x+475=>c="1 F(x):—i—x4+7
48.21.
2
x‘-5x+6
a) f(x)=—p— = F(x), F'(x) = 0 = x — To4ka 3KCTpeMyMa
) f(x) \/XTI Yy ( CTpEMY!
y (x=2)}x-3) x=2
Fx)=0 f(x)=0—F——=0>
(x) f( ) \/,ﬁ =3
+ - +
+ + >
2 3 Fix)=fix)
= x =2 — max, X =3 — min
6) f(x)=(25x-x")Inx y=F(x)
Fi(x)=06 f(x)=0 x(25-x’)lnx=0=>
>x=lux=5,1x x>0.
— + -
. >
1 5 F)=Ax
= x=1—min, x=5 — max
3x-6
B) f(x)=g/—— =F(x)
3(x-2)
F(x)=0& =0 —====0=x=2
(x) S(x) m
+ - +
2 2 Fi(x) =fx)
= x=2—min
3
x’ =-9x
r = =F(x)
2 =0
F'(X)=0©f(x)=0©%a=0::=_3.'rk.x<2
— + -
-3 0 F(x) = fix)

= x=-3 —min, x =0 — max .
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48.22.
a) f(x)=(2x-10Wx-3;a=33;b=4,1;
y=F()

Fi(x) =0 f(x)=0<> (2x- 1005 -3 =o=>x“§
X

+ - +

35 FO=fv)
= F(x)— y6biBaet Ha (3; 5] = F(3,3) > F(4,1)
6) f(x)=Cx+60R2x-4;a=15,b=17

y=F(x)
Fi(x)=0& f(x)=03(x+10)32(x = 2) =°:>xx==-10
+ - +
Tl e A

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

§ 49. Onpedenennsiii unmezpan

1 41
491(1021).9) [rax=2 _b_16 1 4_65
2
3

4]2 4 81.4 4 8t 324

O TI RPUNE S P
LR ' R si, 5 5 5

9(11'_ 9_ ~
r !T;—ZJ;{4—6~4—2.

L 2

L3
x . T
49.2 (1022). a) [sinxcx = —cosfy, =1. 6 |
T R
2 "4

k.9
oosxdxr=sinx|21t =1+1=2,

2

3
1 2 310 4 6
1) SG) = [—a =—J7t+4| m——— =
Nrea 7 o7 7 7

B)

|
NN A
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49.3.

N 1
‘e 1 1

a) Jexdx=ex =e~1 6) J-3exdx=3ex =3(e—lJ
0 0 - -1 e

0 ' 1
1,1 N I 1
_1_5(1-;) ry [~2e%dx=-2e _2_-2((4—7)

13 I
B) I —e*dx = —e*

22 2
49.4.

4
a) j‘eO,Sx—-ldx = 2e0,5x—l

4
e
0 0 e

t 1
1
6 e2x+ldx = _e2x+1
) | -

4
B) [e0’25x+ldx - 460,25x+1

ey

-4
0
0 i 1 3
r) J‘e—2x+2dx=__e—2x+2 ____(eZ_e )
2
05 05
49.5.
3
° I I
a) [¥1-2xdx =——[yldy==y3| =133 -1
2 8 8
-1 y=1-2x 3 )

5

L IO WD U NN ¥ S U

R ey v RN 1V A
4 4

32
11 32 6
<. 25 < 25
8) [5¢3x—1ldx =§jy5dx=—y5 =22(25-1)=87,5
; 3 18 l 18
3 y=3x-1
3 2 18 2 18
r) [(5x-7) 3ax =5 Sdy=Ty3 =—(2—§/§)
2 y=5x-1 3 3

49.6.

2
a) J.£=lnx|l2 =In2
x
1

2 2
6) J(e“‘+l)dx=(ex+lnx)l =e?—e+In2
x
1
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j'(”dx 0,1inCx + D, = 22

T) J(ez" +£de =(le2x +2]nxJ
i x 2

2

= ;(e —e )+2ln2
1

497
6
——ln(2 )| L.
; 205
1,11
= ——=—ln5 +6 ——ln—
'{—5x+6 +6 ( Y ) 6
: s
l 1
2 -
B) j’i=11n(4x+1)2=lln3
4x+1 4 o 4
8 4
T) I d = iy—:[nyr‘-_-
i
9—-x y
5 y=9-x |

1!

Nl—-

™
1023 (c). a) I cos 2xdx = —sm 22 =
“a

4
™

3 x
6) I =-—5ctg(x+§]3
0 sin ( 3]

0

T
3 7 7
f ~Jen, 0433
4
1 1 1Pl
1024(6).8) J 2dx= —_— t—_=—,
J(x+3) lx+3|0 6 3 6
3 | g 28
I(—x +6x)dx| = [-?sz —-3+2=7
0

= -5ct +5ct
o 3 ga

1043

3



L
22x+Dfy|

113

1
1025 (c). a) Jf 1 ;
5 (2x+1)

-l-é-—l-=—l-. (4x3—3x2 &x——l—Jd’f"—'
6 2 3 x?

2 Y 1 1
=|xt e =] =16-8+2+——14+1-=-1=9
2 ) 2 2

1.7 6 -1 -1

6) IMi—Z—{dx= I(Sx“ -45° 1-i2)¢1.:c=(,r5—x4 —E)‘ =
x x

-2 -2 ~

=-1-1+2+32+16-1=47

3 ' 3
8) | l'6" 42472 _ldx=’(6x"'—4x+7—Lde=(2x3—2X2+7x+lﬂ =

x? x2

=54—|8+21+l-16+8-14—1=34§.
3 2 6

-l 3x8 - 4x% = 7x% + 3x2
0 | =

-1
dx = I(3x2—4x—7+%)dx=
-2 -2

X

-1
=(x3—2x2—7x-3 e ol-2+7+3+848-14-327,5.
x ), 2

3 3
49.8 (1026). ) v(1)=3> — 41 +1; 5(3)= j'(3r2 4+ l)dt =r- +/|0 =
0

=27-18+3=12.
8 6

! 2
0 w0-y SO0+ [phare e =330

3
B) L) =4r -62; SG3) = _[(4:3 —6t2)dt = - 2r3|0 =81-54=27
0

r) ()= J— S(3)—I\[7t——dt—2\/7t+ I =—-—=§,

6 S o2 I
I(xz—x+l)dx = —-—+1x
o .32

49.9 (1027). a) p(x)=x*—x+1, 1 =6;

SNy
3 2
3 3
1 1 PPl
6) (x= =1= f = = —=—
plx) (x+3)> J(x+3) x+3l 6 3 6
0

94



2
2 3 .
8) px) = ~2% +6x, 1=2; |[(~x? + 6x)elf = -2+ 32 __ 3. .2
, 3 AE 3

1

1

I‘).p(x)— ! l— r 1 = |- 1 —_l.{.l-—l
Qx+1)?’ J2x+1)? 22x+D)| 6 2 3
3
49.10 (1028). 2) [ f(x)dx=2-1+3- (4; D_gs.

-2

3 22
6) [f(x)dx 3.5+ T_6,5.

4 34
49.11 (1029).2) y=x2, y=0, x = 4; s=]’x2dx="?| =f’3i.
0

6) y=x3 y=0,x=-3, x=1

—£x3dx+ Ix3dx=-—{ /l —1-—8—2-—421.

B) y=x%,y=0,x=-3 S= jx2dx ‘A =9,
-3

-3

2 52
4 4 xl 321 33
rNy=x",y=0,x=-1x=2;, S= |xdx= ==,
)y Y _‘[ 5__1 5 5 5

2
2 4
49.12.2) y=x’+2,y=0,x=0,x=2; S=I(x3+2)dx=[-a—+2x}l =8,
0 0

4

4 3

6) y=-x"+4x,y=0; S= I("12+4x)dx=(—-'7—;—+2x2}; =—%+32=33—2
0 0

2 4 2
1030 (c).a) y=x>+2,y=0,x=0,x=2; S= j(x3+2)dx=(i‘4—+2x}i =8

0 0

4
4 3
6)y=--x2+4x,y=0; S=I(—x2+4x)dx=(—i3-+2x2]i =—%4-+32--3—2.

3

0 o

2 3 2
B) y=4-x%,y=0; §= I(4—x2)dx=[4x_33—}l 22;.
3

) )
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0 ' 4 0
0 y=-x>+1 y=0x=0, x=-2; s=j(-x3+1)dx=(_"_+x] =442=6
-2 4 )
2 2
1 1 1 1
49.13.3) y=—. =0, x=1, x=2; S=|—dr=-- =-—+1==
’ 2 xhp 2 2
9 1 \/_
6) y y=0,x=1x=9;, §= dx=2 =6-2=4
N J =2
21 2
1031 (c). a) y=—, 0, x=1x=2 —dt=—— =——+1=—,
(©).a) y=—, ]J‘Z =723

T

. L 2

49.14 (1032). a) y =siax, y =0, x=5; S= Imxdv=—cosx|0
0

T T
6) y=cos2x, y=0, x=-—, x=—;
r
3 .4 >
S= I OSZXdX‘lSln2A| =£+£=£_
n 2 -4 4 2
-= 6
6
T
1 x

=

B) y=coSx, y=0, x= -, x=~; S= Icosxdx:sinxlzn =\2.
4 x ]
4

T
=V2.
L3

= 2
2

n
.X ™ x X
r) y=sin—, y=0,x=—, x=m, §= |sin—dx =-2cos—|
Jy=sing,y ) Jsin3 2

1 T T
49.15.3) y=1+—cosx,y=0, x=-—, x=—;
) y=ltoeosx y=0x=-0x=7
R

add T
5 ua

S= I(l+lcosx)dx=(x+lsinx)2 = 11:+1
a 2 2 B

n 1
=—+—+—+—=7+1
= 2 2 2 2
2

2
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6) y=1-sin2x, y=0,x=0, x=m;
h4

n
S=I(l—-sin2x)dx=(x+lc052x)‘ —nel log
° 2 2 2

0
49,16.
S 2
lx Xh 3
vh
x=11x=13
|
X=x—z
— >
0] 1 3 x
4 3
25| 8
0 [(2-vx)dr=| 2x-=x2 |==
O s
vh
X=X
——]
y=2
ol y 2
9 3
6) f(2vx + Vx)ax =252 =54
0
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49.20.
e
dx e
— = | =1
a) i‘x nz{l

3 3
& 1

——=—ln2x+3)] =3

6)!2“3 _2"(” )_,

“ 2 2

B) [—x—=2lnx|§ =2
€
5

5
0 [-i=lm(3x-5)| =110
$3x-5 3 , 3
49.21.

2

3 =
a) ](e -——] = e —lnx =¢3 —ez—lni
2 2

=y

4*



5
6) lj(l—%)dx=(x—lnx)|]5 =4-In5

ya s

=4° -In4
i N
y==
x ® i
: —
0 1 4 X

ya
T
0 H X
l sm—e——
1
| y=-1L
L]
1 I
y=-=
X

1
1033 (c)-2) y =1+ cosx, y =0, x =-§, x=2,

T

P n

2( ( 1. 5 i 1 T

Il+—cosx X+—sinx LML I S S |

= 2 2 2 2

- 2
5)y=1—sm?.x,y=0’x=0,x=-ﬂ;

’ 1 ¥ 11
S = j(l—sian)dr:(x+—cos2x] =fl+———=T.

0 2 0 2
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B) y=2—25inx,y=0, x=0,x=§;

x
(2-2sinx)dx = (2x+2cosx)‘g n-2,

Ol—,NlH

S=
r 2 +cos> 0, x=0,x= 2—“
y= 2,)' 3
—2—": 2n
3 x Y3 4n
§= I(Z+cos—)dx=(2x+25in—) =—++/3.
o 2 2/, 3

42

2
49.22(1034).2) [x’dx="| =4:5=2.8-4=12
0

2 32
B) S=16- [x’dx=16-1 162832
3 3], 373 3

n
r) § = fsinxdr=-cosafy =1+1=2~
0
1035(c).a) y=x,y=-0,5x+5 x=-,x=3,
3 213

-1

::_2.-'-151-_!_-1-5 —2+l:l4
1 4 2 2

3 . 3
§= I(~0,5x+5)dx- dex=(—%x2+5x) }

-1 -1
6) y=2x,y=x-2,x=4;

4 4 " 2
S= | 2xdx- ~dx=x"] —|—-2
Ix I(X )dx =x , 5 \']

-2 )

=16-4-8+8+2+4=18.

B) y=-x,y=3-=,x=-2,x=1I

Sal(a—f)dx—_‘z-w=(3x-%JL-[-92

ry y=t-x y=3-—2x x=0

=3 _l+.6 }-_l_-t-l_ 2:71
8 2 2 8

2

=6-4+2-2=

§= I(3 2x)dx - j(l«-x)d.x (3x- x)l (——x]

0
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49.23 (1036). a) y=l—x2.y=-x-l. f~x*=-x=1. x> ~x=-2=0. x=—L
=2,

2 2
I(—l—x)dx - I(l—xz)a’x =
-1 1

' 2 .
7+x o Gy
- N ;E
8 1 2 I 7

2ol =2-S45-—- 2. Fl=4.5.
303 3 2 3

S= [(l——xz)(t\'+

3!
X
=x-—| .
3]
i

1 I

=l-—+l-=+
3

~
IA

2+2——E—+1 -
2
6, y=xz-3x+2. y=x-1 ¥ —3x+2=x-1: .\'2—4x+3-——~0; x=3,x=1I

3 |_ 2 o3 5
$= — Dl =3+ Ddx =) —~ | ——=x"12
I(x l(x X+ 2) 5 X l 3 2A +2x

1
=2—3——— 9+£—6+——2 2——15+gz l=l+i=i.
2 2 2 302 2 3 3 3

2
D

L,

B y=x2-].y=2x+2: xz—i=2x+2; x2—2x—3=0; x=3, x=-1

- T 2 NS r
5=_{(2x+ Z)dx»-jl(x ~ Dz =(x +2x)|_l&L_3.._x} -

L

=9+6—t+2—9+3—l+1=10E
3 3

Py y=—x>+2x+3. y=3—x, —x’+2x+3=3-x; -x*+3x=0; x=0,x=3;

3
3 2
S= |(=x"+2x+3)dx - |(3 - x)dx= + =l -—+r—x" ) =-9+ ——45
I(x x+3) j( x) I( -x )x)ax( 352 i 5

0 0 0

49.24.2) y=x" —4x, y=—(x-4); x> —dx=-x>+8x-16;
262 - 12x+16=0, x> —6x+8=0; x=2. x =4

4 4 3
I PRI N P SN PIpte ] L . SO
S—z_[( (x - 4))dx 2_'()( dx)de=—2(x-4) !2 (3 u}

—0-3_8 3,8 504 8.2
33 3 303

0) y=x2+2x-3, y=—x2+2x+5; 2x2—8=0; x=12;
2 2

S= j(—x2+2x+5)dx—j(x2+2x—3)dx=
-2 -2
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2 2

3 3
ST asa| <2483
3 3
-2 2

—-§-—4+10—§—4+10—§-4+6—§+4+6 32—12—=64.
3 3 3 3 3 3

49.25.8) y=x2 = 6x+9, y=(x+ DB -x% (x=3 =(x+D3-x);
(x=3)(x=3+x+3=0; x=3,x=1,

3 3
3 3 o 1 ;
§= i+ DB-xds - fx-3 ax = —?+x2+3x -g(x—fi)
1 1 ]
—-9+9+9+1—l—3—§=5-—7-—§-.
3 3 3 3
6) y=xz-4x+3,y=—x2+6x—5; x-4x+3=-x>+6x-5;

252 - 10x+8=0; x2-5x+4=0; x=4, x=1;

4 4
S= j(—x2 +6x~5)dx -j(x2 —-4x+3)dx =
1 I

4 3 4
X 5 2
= [(-26% +10x - 8)dx =2| ~—+ 257 —4x || =
i 32

1
-2(—§i+40—l6+l—£+4) 228-21-2,5)=2.7-2.2=9,
3 3 2 2

1037 (c).a) y=x° —4x, y=—~(x—4)% x> ~4x=~x*>+8x-16;

242 —12x+16=0; x> —6x+8=0; x=2, x=4;
4

S= I(‘(x - 8)%)dx - I(x —4x)a’.x-———-(x 4)3| [—B—Zx]

2

=o-§-64 32+ §—s 2-8_8%
33 3 03

5)y=x2+2x-3,y=—x +2x+5 2x7-8=0; x=42,

2 2
S= [(-x +2x+5)dx— [(x* +2x~3)dx =
-2 -2

2
3 3
=Tt x?esx ] - -+x?-3x
3 3
-2 -2

Y ai0-Bai0-8 a6 Biaieon 28
3 3 3 3 33

2
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B) y=x 2 _6x+9. y=(x+1)3-x) (x—3);=(x+l)(3——x),
x=-3)(x-3+x+1)=0. x=3, x=1.
3 3

| -3 (-3’

3 3 3
S= j(x+1)(3—x)dx-j(x—3)2dx=[—"—+ x?+3x
| 1 3

=—9+9+9+l—l—3~-8~=5——7—=§
3 3 3 3

r) y—x -4x+3, y-——x +6x-5 x*-4x+3=-x>+6x-5:

252 10x+8=0. x*Sx+4=0. x=4 x=1:

4 4
S = [(=x? + 6x = S)dx - [(x” - 4x + 3)dx =
1 1
4

4 2 5
= I(—2x2 +10x — 8)dx =2(_T+ Exz —4x]

N

1

_2(-ﬁ+40—16+1—3+4 _2(28-21-2.5)=2-7-2.2=9,
3 3 2 2

1!

cos xdx = sinx|2 221:

>

S N [ A

1038 (c). a) y=cosx, y=—-x, x=0; x=§'

6) y =sin2x. y=x-g, x=0;

TI

x 2 2
5= Is1q7\d\+—~£-l=—lcoszx|0 LR oL
0 222 2 2 2 8 8
ns
B oo x
B) 3} =sinx. y=-x. x=0, x=£; §= Isinxdx+—-£-——=—c05x|é =1+
2 0 222
S 2 b 2
r)y:cosiy:x—n,x=0.x=n;S: COSid\‘+‘;T-7[~i=~7—I—+ZSin£ =2+-1-t-
2 5 2 2 2}, 2
0
3 2 13
1039 (c). a de I(3x -2x° )d!r—(—?’-,\ -£x3) e —m—— = ——
x-2 i 2 3 1 2 3 6
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3,2 2 3 3
6) I————(X ;4)(x ;l)dx=f(x—2)(x+l)dx=j(x2—x—2)dx=
2 2

X"+ x—

3
=9—2—6—§+2+4=9—-9-—§=-l-l.
2 3 2 3 6

r(x -3x+ 2)(2+x)
x-1

B) |

3 3

= j(x - 2)(x+2)dx = j(x2 —4)dx =
2 2

3

3
3
2

Lo- X)(x =16) 4o j'(x+3)(x+4)dx I(—x —7x-12)dx=
QX 2 _7x+12 -1

—9-12-8,5-5.8_7
3 33

r)

S AT SR AR JRU -
3 302 3

T n

2 2
1040 (c). a) j sin 2x cos 3xdx=% j (sin 5x ~ sin x)dx=
0

-1 1 )5 1 5
—C0s5x+—cosx ==
10 2 o 10 10
L 4
6) [coszi -1 I(l+cosx)dx=-l_(x+sinx)|" =E_E_£=§n_£
.4 2 21! 2 T2 8 4 8 4
4 N
r n
3

B) Icos? xcos5xdx = I(cosl 2x +cos2x)dx =

2

.

§_:(J§J S

=l(—1~sini2,\'+~l—S§ﬂ 2x
212 2

0

T2 T |
r) Ism 3xd\'=J- ———cosbx Jdx= —x ~—sin 6x
2 2 2 12

- -n

n

T T
=—+—=m,
2

-1

3 1 3.3
1041 (c). =11+l ———=-3
@-2) [f)=T1410-=

-2

I\.)

1 1 1
6 Sl==2 =422 142=
)If(x) ;253

N W



1046 (c). a) 3j]x|¢x=2-3+3-3=6,5;6) ?Ix—lldx=l-—l-+4‘i=
5 2 2 0 2 2

T

1047 ). 2) y=2c0s3x~3sin2x+6, y =0, x=0, x=—;

T

0
2 31 3 1
=4 === M=~
3 22 2 12
6) y=2sin4x+3cos2x+7, y=0, x—% x=%;
= su
S= I(251n4x+3c052x+7)dx (——cos4x+——sm2)+7x] -
n
T g
‘J 4
- }_f35n_2_£__7_11=7
4 2 4

1048 (c). a) y=x3,y=10-x,x=0; x3=10—x; x=2;
2 2 2 P

§ = [10~-x)d - [Pt ={ 10x -} - =20-2-4=14.
1} 0 2 0 4 0

2 10
6) y=x’, y=10-x,y=0; S= [+ [(10-x)dx=4+32=36.
0 2

B) y=-x, y=5+4x, x=0;

0 0 0 0
= {(5x+4x)dx- [(=xPydx = [(5+4x)dx + [¥dx=
-1 -1 -1 -1

410

0
=Gre2) + 5 —s-2-t253
-1 4 4

ny=-x'y=5+dx, y=0; - =S+dx; x=-1;

-1 0 1 _x4 0
[ +axdx+ j—x3dx=5x+2x2| 5=
5 -1 “a -1

4
25 25 1 27 3

N S P UL, WP
4 8 4 8 8
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1049 (c). a) y=|+, y=—|x+2. Monyieunas durypa Gyser keaaparom
CTOpOHOH V2, ero nnowans paBHa 2, S=2
6) y=fx+1l, y=~(x-12+2 |x+1] =~(x=12+2; x+1 =x(x-1)2 T2,

x=0,x=1
1 9 1
§= [[4x-0 +2) dr- 1 ax (“—(X'1)3+le—[—+x] I SN 1=
0
B y=l-2y=2: 1xi2=2 x=t§¢2 x4 x=-%;

4 0
S= J'%dx— [ x-2pa - J‘(x Py =

A A

3 3
—4-3 8.8 gig_asdsl

9 9 3 373

N y=-D% p=—|e+l+2 |x+1] =2-(=D%; x+1 =22F (x-1)%:
x=01‘.r=l;

49.26 (1050). a) y=3-x%, y =1+ 3-x*=1+)x|. x=I,

co

i i 3 1 2 1
2| [3-x?)dx - ol |- ol |2 (3232
S 2[!(3 x%)dx 6[(1+|xi)rix} 2 [3x 31 (x+2JL 2(3 2) 3

6) y=x2,y=2—|x|; x2=2—|x|; x=zl1;

1 i 2 3 !
5=2. I(Z—-lx{)dx— Ixzdx =2(2x——{—-—-x— =2.(2_l_..l.)=l
0 o 2 3 A 2 3/ 3

2 _3<xg2,

5
—-X x>2

49.27 (1042). 2) f(x) ={;

6
[ r(xds = j 2dx+j(6-x)¢r~ 3 6x__}6

-3 -3 2

=§+9+36—l8—l2+2=17+§-=l9—-.
3 3 3
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1

6) /(1) =1{Vx o
P x>1

2 t 2 J_l AP 1 3

X)dx = j—=dx+ {x"dx =2x|{ +—| =2-1+4—-——=4=,

A e R A

4 1

251r

49.28 (1043). 2) j 16— x2dx = —1tr =4n;6) j«/zs x dx-——n =
-5

49.29 (1044). 2) j ax-x dx— w?=-dn=2n ; 6) j ~x? —2xdx-—1tr -3
0 -1

N
4930 (1045). 2) [V4-xPdx=mr?. 3“650+f L/—__gﬂ
0

4
6) I\/64—x2dx = nr? --3%%+4-8sin60° =3T2n+ 1643
-, |

2 2 3
49.31(1052).2) S = [(2x-x")dx = [(x-2)dx =[x2 _.’.‘3_}
-1 -1

=4—§—l—l—2+4+l+2=7—3+l=4,5.
3 3 2 2

2 2
6) § = ].(l-x)dx— j((x—l)z —Z)dx =[x-%)

-1 -1

= 2--2+l—'1—§+4+ 2—l—l+l=4,5.
2 3 3

2 2

. 1 . 6
49.32 (1051}, 2) y =sin2y, y=£§—; sm2x=l ; ;X = x=0;
1t

n E
a_16(x
o {3

6) y= x° -Ly= COST; x2—1=cos£2x-;x=il;

K r

S= Ist\dx j@—dr-*—icoﬂx

0




S 1
S= Icosf-xdx-— J'(x2 - Ddx =zsin£x
A 2 3 T 2

t
{ {x3
— ———x -
N ¥

2 2 2 2 4 4
= - — — e —
nx 3 3 =©nm 3
2 2 x
B)}’=COSX,y=(———-l) 3 cosx=(——]) , x=— x=0,
T n 2
r L
2 2 2 b4
S= Icosxdx— I(—zi—l) dx =sinx|? ——1—(—2-5— ]2 .
0 0 3.2\ = 0

r)y=x2—2x,y=sin%; x2—2x=sin%; x=0,x=2;
2 3
) x__xz]
N 3

x: 2\/;E=x; 2Wr-l=x; dx=x2+2x+1,
4

2

2 2
2
S= Isinzxdx— j‘(x2 —2x)dx =—ZcosZx
bt 2 h s 2

0

1053 (o). o) [

x2—2x+1=0;x=1.

*odt x
=2:J2t+4[ =2:J2x+4=4;x=6.
6)(!\/2t+4 lO

x
n)j a =x—11;\/2t—1|x=x-11;\/2x— ~3=x-11,V2x-1=x-8,
SJh—l 5

= 2.. 2_ =
{2x—1—x 16x+64; x°—-18x+65 0;x=9+4=l3;
LX28 x28

x=9-4=5 — pe noaxonurt, T.k. x>8; x=13.

Todt x
r =2; 2Nt+2] =2; 2Wx+2=6; x=7.
s ARG ST

X x
1054 (c). a) j‘cos2 tdt:f—; ]‘(l+lc0521)dt=£; (lt+lsin2t)
0 2 b 2 2 27\2 4

1 1, X 1]
—x+-sin2x==; x=—.
2 4 2 2

109



X X l X l X
6) _[costhH Isin2tdt =0; —sin2f] ——cos2il =0;
; ] 27 27 e
n

sin2x ~cos2x=0; tg2x=1; x=%+—7‘2-2 .

X
=x,

X X
B} Zj.sinztdt=x; I(I—cole)dt:x; (t—-;-sinh)
6 o

0

1., . mn
X—-—sin2x=x; x=—,
2 2

X
r) I(Zcos2l +6cosbt)dt =0; (sin21 +sin6t)|; =0; sin2x+sinb6x =0;
0

sindxcos2x=0: sindx=0; x____n_n; cos2x=0; x=—15+—1££; x=—n—'1.
4 4 2 4

X 2|*
1055 (c). a) Ildt<-l-; ! <-l—; X<l xe(-11).
22 2
0 0
R

6) 1(312-8:+3)dt>0; (13—4:2+3¢)j; >0;

0
3 2 .
x =4x " +3x>0: _ + _ +
x(x-1)(x-3)>0; o o o >
. . 0 1 3
xe{0:)u3;+mo) .

X

y & 1
8) I13d1<-—;~—- <—;x4<l;xe(—l;l).
0 4 4 4

0
( 2 * 2
0 [(2r+5)de> 6 (o +51)l 56; X 45x-6>0; (x~1)(x+6)>0;
0
0

X € (—0;—6)u (1;+x).

1056 (c). a) Isintdt <l; —cosllg <l; -cos.x+l<—l-; cosx>l;
0 2 2 2 2

xe (-E + 2nn;£+ 2nnJ .
3 3

X l ] X
6) Jcos2tdt >—=; —sin2s¢
,_I 272

z 2
2

> 'sin2x>——g-'
x ZJE’ 2 >
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2xe(3+21m;3—7r+21m ;xe(£+1m;3—n+1rn .
4 4 8 8

X

B) jcostdt<—J—§-; sintlg <£; sinx<£; xe(—£+2nn;£+ Znn)
0 2 2 2 3 3

x 3

: ! tJt X \[3
T) sin-dt>\/3_. -2cos— >\/§; —-CO8—>— . COS— < ——— ,
2 2 2 2 2 2

T T

xe(ézt~+ 41rn;E+4nn .
3 3

1057 (¢}. a) Bepumna napaGonet y=2x — ¥ S X, = —--23 =1=> kacareneioi B

3TO¥ Touke Gyner npamas y = |.

l 2 , ) 11
S=i~l—6[(2x—x )dx=k—-(x'—TJL=}_l+§=§_

6) AzajorWYHO MpeAbIRYLUCH 3anade y = 2x% —6x
y=4,5 — kacarenbHad B To4ke x = 1,5,

3 3
2 3
S=4,5-!,5+2[(x2—3x)dx=£7—+2 X ¥ 2.9 1 9
4 3 2 44 4 4
4933 (1058). a) y= X x 0, y()=Ly'= v(l) 3 y=3x-2 —
KacarenLHas K rpaduKy y =x* B Touke x = 1;
| ) ot 1
S=jx3dx-—.[(3x—2)dx=x—-{ -(i-zx] 3,3
4 2 4
0 0 0 1]

6) y=2"1 y(x)=3x% y(0)=0; (0) = 0; y'(1) =3; y(i) = |;
y =0, y =3x -2 — kacareauHsle K rpaduky y =x’BToukax x =0 nx =1I:
2 2

I 3 aft 3
S=jx3dx-j(3x—2)dx=“ - 3—"———2;; -1
4], L2 , 2

1059 (c). a) y= 3-—\’2 y= 3——\’3 —xo{x-xp)= —xox——x0+\%+3=—xox+ £+3

T.K. K&CATCALHLIE U napa6ona CHMMETPHYHB! OTHOCHTCILHO OCH VY, H ymn MeXAY
kacarensHemMK 90°, TO KacarenbHble HAKJOHEHH K OCH ) Nox yriaom 45° [las
HAXOKACHUS HCKOMOM IUIOWIAAW JOCTAaTOMHO HalTH ee 4acth cipasa oT Oy u
YMHOXHTB Ha 2.

1 7
Xo=-l; y=-x+— 5 +3 ==X+, — OJIHA U3 KACATENbHEIX;

11



3——l-x2=—x+z; x2-2x+1=0; x=1;
2 2

1 ] ] 1
S= 2[](—x+z)dx (3-—lx2)dx—) = 2(_"_+Z_xJ
2 2 2 2
0 0
1

y'=xy=-1; y=x+2; y=—x+2 — HCKOMBIC KaCATCNbHBIC;

x+2=lx2+—5-; x=1;
2 2

s=2((!(%.[2 s 2)dx I(t+2)dx] [{-%x}

=-l-+5—l—4=l.
3 3

23 xO\/_ ‘/_xo

1060 (). 2) y === y = +x33 (x = x0) = V3xpx —

y'=\/§x0=\/§,y'=\/§x0=— 3; Xp=1 x9=~1

X():I, X0='—l;

0

3
y= \/?:x - %, y= —\/5.’( - —\-21 — YPaBHEHHA HCKOMBIX KacaTeNAbHBIX,

sa@(ﬁ?}m-;{ﬁ -—?]dx}

_2( 3x2__\/§ ]‘ \/_ ﬁ+f__\é___

2 2
lo

*0 V3o X) \6

y=—-—fF=—-— =—

B 3T
xy =1 x5 =-1; —i+——l— yn—i+;— UCKOMBIC KacaTeNbHBIE;
¢ ne i NN N N NE) ’
I ) 2 oy
x 1 X X X 1
S=2| || ~———=+—=ldi+ | —=dx |=| ——=+——F =—
[(!( NG 2\/5) 6[2\/5 ] ( V3 \/5] \/_\ 33

112




4934 (1061). ) y =x° —6x2 +9x+1; y'=3x> ~12x+9;
y(3)=27-54+27+1=1; »'(3)=27-36+9=0;

y =1— kacarensHas k rpaduky AanHOH PYHKOUH B TOUKE X = 3;
x3-6x2+9x+l=l; x(.x2—6x+9)=0; x=0,x=3

3
3 4 2
S=I(x3—6x2+9x+l)dx—3-l= 5——2x3+2-x——+x -3=
0 4 2

0

L YO LU S L
4 2 4

0) y=x3-3x; yD=-1+3=2; y'=3x2 =35 y'(-1)=0;
y =2 — kacarensras k rpaduky naHHoit GyHKIMH B TOUKE X = —1;

x3—3x=2; x=-1,x=2;
2

z xt 3x2
S=32- j(x3—3x)dx=6- 220 =675
3 4 2 B
1
1062(c).a)y=—2,y=0,x=1,x=a;
X
a a
I)S=I—I—2-dx=l;——l- AN B IRLAL NG I
X 8 xi; 8 a 8 a 8
1 1
2)S=J—I?dx=z —% L L N T .S
ox 8 x|, a 8 a 15
Oteer: —, 8
0) y==,y=0,x=-lLx=a
a a
l)Szjlzﬂ:E,—l E;_l_|=ﬂ;l=_£; __u
x ' x, 11’ a 1 a 11 21
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I'nasa 9. DneMeHTH MaTeMaTHYEeCKOH CTATHCTHKH,
KOMOMHATOPUKH H TEOPHH BeposTHOCTE

§ 50. Cmamucmuueckan o6pabomia OaGHHbIX

50.1.a)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

r 2~2+5~3+9-4+4-5=175

20
50.2. ¢M. oTBeT

1.0+2-143.2+1-3+3-4
10
7+8+10+2+9

r

2,3

50.3. ) 7.2

6) 67000
B) CM. OTBET
T) CM. OTBET
50.4. cM. oTBeT
50.5. cM. oTBET
50.6.

Ve Vi

45k

35HH-~1~1—
2i-t-4-4---1
SIH--t-1
204
28

i

T
[}
i
]
T
|

kv

o
wne
[+

a) 1 2 3 6) 1 23 45 6 x
B), T) — CM. OTBET

50.7. a)g%-100=23x-105 21x =105 x=5

4



6) 2-100=y% ~y-70

2
~3y-70=0
50 y y

{_y=10
==
y==1

B), T) — CM. OTBET
50.8. — cM. oTseT
Y4
32f--------
]
1
|
281, f H
20f--~ff-r-+-
1y 1
[ |
[ B
[
[
P
N IR >
B) o 23 45 x
50.9. — cM. oTBET
YA
FTY N
[}
i
L]
i
243 -mmm -
1 [}
[ ]
12 i
81- i r| 1
BEEE
n i n ! 4 »
B) 012345 x
50.10. — cM. oTBeT

r)

50.11. — cMm. oTBeT

§ 51. Ilpocmeiiuue e6epoamnocmusie 3a0a4u

SLLa) —— 2 0,28 6) —2* 46
12+14+13+11 12+14+13+11

5) 12414413 ~0,78 0 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

y=10
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6) 10 Touek HMxe OCH aBGCUUCC, BCErO TOUEK: 25 = 12—(;- =0,4

B) 6 Touek B IV kOOpAHHATHOM 4YeTBEPTH, BCEr0 ToYek: 25 = 365 =0,24

r) 10 Touek HHXe y = X, BCEro Touek: 25 = % =0,4

1

51.3. a) 3 TOuKH NEeKAT HA OCH OPIMHAT, BCETO TOUCK: 9 = 3
4
6) 4 TouKH He NieXaT Ha KOOPAUHATHBLIX OCAX, BCErO TOUYEK: 9 => —

5
B) 5 TO4EK JIEXAT B Kpyre pandycom 1, Bcero Touek: 9 = r
r) Takux Touek HeT = 0.,

51.4. a) 24 yucna Gonsbiue 1, Bcero 25 uncen = % =0,96
6) 7 uucen menbure 20, Beero 25 yHcen = 215 =0,28

B) 20 4eTHBIX YHCeJI, BCero 25 yucen = -i—g— =0,8

r) 9 4yxcel, HE OKAHYHBAIOWMXCA HyIEM, Beero 25 uncen = 0,36,

51.5. a) MO0 HOBYIO COCEJIKY IO MapTe 30BYT He TaHs ¥ He AHA;

5) sBKka Ha BbIGopEI Obiia < 40% wan > 47%;

B) H3 IATU BRICTPENIOB B LieJIb Nomalo He 6onee 0aHOro;

F) Ha KOHTPOJNILHO# A pellu OAHY MJIH IBE 33a49M U3 IATH.

51.6. a) Ha KOHTPOJBHOW paGoTe GOJLIIC NOJOBHHBI KJIACCA HE MOIYYMIIH
MATEPKHY;

6) xoTa 6bl 0HA MyJIbKA B THPE Y MCHA TIOTIANA B LIC/b;

B) B Halll€M KJIacce€ HE BCC M YMHBIE, U KPaCHBLIC,

r) B KOWEJIbKE Y MEHA HET HU TpeX pyOieif oaHON MOHETOM, HU TpeX X0Jnapos
OIHOH Kymopo#.

51.7. a) 50 uncen HeueTHsIX, Beero uucen: 101 = %Ol-
19
6) 19 yucen, y KOTOPLIX Cpe.IH YKcen ecTh 3, Beero ykces: 101 = 161
100 -
B) 100 4ncen He apnmoWwMxcs kKyboM Henore yucaa, Beero uucen: 101 = ~l-6—l-
95
r) 95 yucen umeer cyMmy uudp > 3, Bcere uucen: 101 = o1

51.8. a) Takux 25, Bcero koMOHHauui 36 = —32-—2—
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6) Taxux 20, Bcero: 36 = 2—2 =3

9

B) Takux 33, Bcero: 36 = ﬁ =-1—1

36 17
r) Takux 32, Beero: 36 = 2 = §
36 9
o 7 1
51.9. a) ny6rneii; 7, Bcero: 28 = —=—

28 4
7 1
6) Takux: 7, Bcero: 28 = —=—
28 4
B) Takmx: 26, Bcero: 28 = EE = E
28 14
15
1) Takux; 15, scero: 28 = —
28
51.10. a) pazauuHeix nap 6yks 1056, Bcero: 1089 = 1—0—5—6—=§i
1089 33

2
6) Takux: 100, Becero: 1089 = ]—00— = [LQ) ~ 0,092
1089 \33

2 192
B) Takux: 33% - 122, Beero: 1089 =33% = LR Ml T -(12

2
-—) ~ 0,868
13

33
64
r) takux: 64, acero: 1089 = —— =~ 0,059
10 1
§1.11. a) Takux nap: 10, Bcero: 5-4=20 = —=—
20 2
2 1
6) nap: 2, Bcero: 20 = —=—
20 10
4 1
B) nap: 4, Bcero: 20 = —=—
20 5
5 1
r) map: 5, cero: 20 = —=—
20 4
" 120 4
51.12. a) Takux kombuuauuit: 6-5-4 =120 scero: 7-6-5=210 :>——=—7—
. 60 2
6) Takux KomMOuHauwuii: 5-4-3 =60 Bcero: 7:6-5=210 =>2—10=7
9 3
B) TakiX koMOuuaumit: 3-6-5=90 scero: 7-6-5=210 :>2—10-=7

r) 1 komGuHaumsa, scero: 210 = —-l-——

210
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§ 52. Couemanua u pazmewenun

52.1.a) 7° =49 — pcero = 49-7=42 6)6+T+7=20
B)4-7=28 —Bcero = 28-4=24
r)7+7+7+4=25-— pce MEHbIIKX 55 => HeuerHbix 14.

52.2.2) 5-4-3-2-1=5!=120 6) (51)% =14400
B) 5:31=720 r) 5 41=2880
I} 1 .
523.0 108 _67048) 6 L, 10, 630
5461 146 41 51 6!
)l 1 49 _146-7
6! 5t 7 6!
n2 ol 82.92{10% -1
A UL el € N ( )=82-92=5184
no@y’-m> 1 8o
52.4.3) (n+1)!> (0,991 + 5) - n!
n+1>0,99n+5 n>400= n=401
6) (n+1)!>(n+333)-(n- 1!
n(n+1)> n+333 n>333>n=19
2'! 2”
B) —<1 — ~— YOHIBaECTNIpM n > =>n=4
nt 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 261757 = 26110° u 2611107 = 6

r) 100%5% 1 1001752 = 100£10%* u 100:/10%° = 24

526.2) C, =136  6)17 B) C4-17=119 n17
52.7. a) aa, 6) aa; B) HET

r) [Topsnok saxeH B!

1 [IBy3HauHbie 4yHCNa.

2. OTMCTKH [0 PYCCKOMY %3bIKY W THTEpaType.

[Tops.aok He BakeH:

1. Jisoe 206poBOhLIEB A3 YOOPKH B NapKce.

4. Tpu kuru u3 6HOIHOTEKH.

52.8.0) ¢4 =1110 136 o Ay =21
6) Cho = 100-99 _ 4950 =» Al =9900
3.3 3.3
B Cf =1 -=10 4 =5=60

18

_l+2+2l_
_T—

1



8! 8!

Ci=2_-70 4 =2-1680
N Cs = LAY
3
529.2) CZ, - C% =Cls =26 ) A2 -31=¢6
Cio
13 !
P ) 0 Ch = Ch=0,tx C=C8 =2
A2 24100 5161
! !
§5.10.2) C2 =2C2 r =X
Mx-3) (x—2)!
x—-2=3! x=8
x-2 _ x! _ IR T
6) CI2=15 m(x_z)!2!~15 x(x—-1) =30
2 x=6
x“=-x-30=0 =x=6
x=-=3
! 1
5) C§+C§+]=49 x! (x+I) _
2x =2 2Yx-1)!
x(x=1)+(x+1)=98 x2=49 x=7
8!
r) CG§ =70 —_—
x}(8-x)!
CHDEAD.8 oy ea ) x42):.8:70 = x=4, C}=70.
(8- x)!
] -2
52.11.a) 4 =184}, Mgz
(x=5)0  (x—6)!
x(x—1)=18(x-5) x2-19x+90=0 x=9, x=10
- i
6) _1—C1—79 (x l) X3 =
G- -1
(x-I}x-2)-x=79 x% —4x-77=0 x=11
! x!
8) C) = A2 X =
) Co=d Mx-3) (x-2)
x-2=3! x=8
I 1 !
l‘) Cj=A3+C3 Xt - X! + X:
Hx—-4) (x=3) 3Yx-3)!
6(x—3)=446+1) x=31
-3V
52.12.3) 120 < 47_; <140 120 < 73 140

120 < (k- 3)(k - 4) <140 = 120 < x(x -1) < 140 = x =12 =2 k=15
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6) C2 < A2 <C}
15<n(n-1)<28=>n=>5
B) Ch < A2 <60
45<x(x-1)<60=>x=8

r) C,29 < A3+Cf <200
19! 3x!

—_— < ——< 200 342 <3x(x —1) <400
247 24(x-2)!
=214 <x(x-1)<133=>x=12
1 1
52.13.) C2,, =iC,:,‘ (n+D)! _ 4n!
5 An-1 53 n-3)!
n=7 '
15(n+1)=4(n-2)n-1) 42 -27n-7=0= 1=>n=17
T
6 (n+1)! 6-n!
6) C +l =_C4 =
5 (n-2)! 5-4(n-4)!
20(n+1)=6(n-2)n-~3)
n=38
I’ -25n+8=0=| |=>n=8
n=—
3
! !
5) C”” - l4c2n+l (2n') = 14 (Bn+1)!
n+DYn-DY 25(n-DYn+2)!
25(n+2)=142n+1) n=12
6 2n+3)! 6 (2n+2)
r) an+3=—cg;-12 ( ) = ( )
5 r{(n+3)! 5(n+1)(n+1)
n=3
S2n+3)Yn+)=6(n+3)(n+2) 4’ -51-21=0= 7=>n=3
n=——
5!
52.14.a2) 5-4-3-2-1=5!=120 6) C5 PTRT, =10
B) Cg =C§ =10 — cnocobamu cnenu cpazy 3 Kycka + 2 cnocoda CTaloch Ha
nocienuKe 2 Kycka = 2-C53 =20
r)4:3:.2:-1=41=24
1
52.15.a) 7-6-5 =210 ) C$=L=
3141

120

6! n! 8!
< <
2041 (n=2)! 246!

10! x!
—_—< <
218! (x-2)!

CZ <3C2 <200




) YUCNIO aKKOPIOB C MOAPSAA CREAYIOIIMMHU HOTaMHU: 25 => YUCNO aKKOPAOB, B
KOTOPLIX HeT MOAPAA WAyuwmx Hot: 35 —25 =10.

52,16, a) C3g = 376992 6)36~4=132

B) C3 =126

r) 4~C95 =504, T.K. AN KaKA0H MacTH C95 .

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*

§2.18. n — KONUYECTBO YeJOBEK

a) xaxaplif 3nopoBancs ¢ kaxabiM = n — 1 pykomoskatuii = Bcero
nn-1) PYKOTIOXKATHH, T.K. €CThb [IOBTOpeHHA 60 < @ <70

6) aHANOTHYHO C &) MI0NY4aeM:

60 < -(Il—:l)-(—'l-i)- <70

120<(n=-1)(n-2)<140=>n-1=12=>n=13
B) T.K. JABOEC HE [O3AOPOBATMNCH => Ha OJHO PYKONOXATHE MEHbIIE

n(n-1) n(n-1)

=CL, = 1=6l<————<7l=n=12
2

r) ANA YETBEPbIX: C42 =6

_ (n=-4) - (n—4)(n-5)

ZUISA OCTaTbHBIX! Cn2_4 = 60 < C42 + C,%_.; <70

T 2Yn-6)! 2
sa <=2 g
108<(n-4)(n-5)<128=>n-4=11=n=15
52.19.2) C3=1140 6) G =220
B) 12:5-3=180

r) (20-13)- Clz2 -— BBIYYHJI BCE KPOME OJHOIO

C}, — Bbiyunn Bee Bonpocs! U3 6unera = 8- Ch + C; = 748

52.20,

a) C3.C=14112 6) (Cly - C7 )C3 =10976

B) 6e3 nepua A u nesuunt B: C;-Cl; na AuB: G, -C; =

= GG +Cy-Cr=Cy(Cy+CT)=C;-C) =056

r) T.k. onHa meBUUA GYAET NETh MYMKCKYH MapTHIO, TO OCTacTCA 2 XEHCKHE

TapTHH, X MOXHO BbIOpath C; cnocobamu = Cy =28.
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§ 53. @opmyna 6unoma Hetomona
83.0.8) (x+1)" =x" + 7x% +21x" +35x* + 35 + 2% + Tx + 1
6) (2x— ) = 64x° —192x*y + 240x*y* —160x°y* +
+60x7y* 122y + y*
B) (x* +2) = x" +10x® + 40x° + 80x* + 80x2 + 32

r (1-x) =1-4x +6x° —4x° + x"

532.2) C!.I°1I'=7 6) C-3.F =12 _
B) C5(-2)'-3' =810 NC2t-cl 2 P=72
533.2) C2-1'3* =108 6) C?.3*(-2)' =-720

1 43 a2 3 12 3 Al 1 ¥ 4
B) G -I'-2°-C,- 22 1" =8 D 0+C3 | -] ==
§34.2) C}-22-1' =60 6) C.3°.1

10-k
535, x"-(l) = %10
X

2) 2k-10=8=2k=9=C},-1"-1' 5* =10

6) 2k-10=4=k=7T=>C}-1"-' - x* =120x*

B) 2k-10=-2=k=4=Cj-1'-1°. 57 =210x7

1) 2-10=0=k=5=>C, I’ 1’=252.

5§3.6.a) 1+1)"-2" =1024=>n=10=>Cf0=252=> OIUH YJIEH
6) 1+1)*'=2"=5122>n=9=>C} =C; =126 = npa unena
§3.7. Vn>1l u Vx>0: (1+x)" >1+nx

Cl=n
C =1
Vk(2<k<n):CE>0
x>0

}=>(l+x)"=1+nx+C,,,,x‘+...+C,’,'x"

}:C}x2+...+C:x" >0=>
SA+x)>1+m

§ 54. Cnyuaunsre cobsimun u ux gepoamnocmu

. 2
54.1. 2 ¢ ksecramu : Cj, =£§Z_=i CPOKH.E(azMH.C, =>_C_§2=ﬂ
scero: Cjy Cp 95 Beero: Cay Co 9
racmx:12-8=96] 96 48 33414448
B 2 2= l') —_—1
Beero:CL =190 | 190 95 95
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Taxux : C2 2 rakux ; C} 2
54.2. a) #l, Gu 17 G 2
BCEro: C126 C36 70 BCErO. C326 C_;(. 35
)Taknx:c,’ c: 2 Takux :9-9 =81 31
B B r
Bcero: C2, Cy 35 Beero: C C:m
BEIMIPHILIHLIX KOMGUHAauMi : Co 3
54.3.2) P * —Ci] -2
Bcero: C, C, 42
Taxyx koMOuHauni 1 4-C; | 4.C7 10
Bcero: Cy c 21
| TakuX KoMGuHauui ;5 - C1 5.C! 5
B ==
Bcero: C; C, 14
Takyx kom6unatmii 1 C; - C) C-C, 20
r s
Beero: C, o
Takux koMOuHaLmii : C? s
54.4. a) s C“ - 100% =~ 43,6%
Beero: CS W
TaKUX KOMOUHALWMNA : 6 - C? 5
sl 8 C“ -100% ~ 41,3%
Beero: Coy ®
Takux komGuHatwmii 1 C2 - C 2
B o Cal_ G Cfi -100% ~13,2%
Beero: Cy, o
C3 C3

) Taxnx koMGuHauwmii : C, -Cf;}
v

Wald
Beero: Cjy

=2 . 100% = 1,77%

49

545, 2) TakuX y4eHukos :18—(30-22)= IO} N 1
Beero: 30 3
TakuX y4eHHkoB:30-22=8 8 4
Beero: 30 } 30 15
Takux yueHukos:30—-18=12 122
3 Beero: 30 } 5_6—;
18-(x-22) x-18
X Ty
2Ax-18)=22
x=29

54.6. a)
Beero: 50

TakHX 3373y : 26 — (60 — 44) = 20} - 2

9

"0



Beero: 50 50 25
TakHx 3ana4:26 -20=6 6 3
=>—=—
50 25

TakKX 3a124 : 50 — 26 = 24} 24 12

Bcero: 50
26— (x—44) x-26
X T
2(x-26)=44
x=48
54.7. cM. oTBeT
548. P(4+B)=P(4)+P(B)- P(4)-P(B), Tx. A. B — HE3aBUCUMBH =
= a) 0,75; 6) 0,91; B) 0,99; r) 0,9901
549. 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(A4 + A)=P(A4)+ P(4,)- P(4)P(4,)=0,92
r) P(4,+ 4,)— P(A44,)=0,44
54.10. cM. oTBeT
1

54.11, P=—
4
ny 1
P®=C}! p'(- °=(—) =—-x0,04
a) 4() n p(1-p) 2 256
3 4
6) 1’4(0)=C2'P°(|—P)‘=(Z ~0,316
B)P(3)=C’-p’(l—p\'=4-(—'-T-1=izo047
: ¢ ’ 4) 4 64
r) P=1-P,(0)~0,684
54.12.3) ' <9=>x'<10=> P =1
6) 2x~-3<17 x<10 <9I x<10= P=1
B) x! <9=x*>10 He MoxeT ObITE => P =0
r) £ +2x20 2t +2)20:(x*+2)>0
>0 :
* L podao3) 1
x2<9= xel-3;3] K-3:3) 2
54.13.
5
V74 073 .
-2 2 4 g8 x
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1
aHﬂsZzP—E

6) [x-6|<2=>4<x<8=» P=%

: 1
<l =—
®|ﬂ< =P 2

4<x<8 ; g
<x<
Dislx-6<2={[x>27 X8 _p L
5 4<x<5 4
X

A IV

54.15.

6) P=

N =
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=,

&

D

A~
/éf/&

AS=SO=1AO=-1—AC=
2 4

N\

J29
4
AQ _AC _V29 02
AS AD 5 20
AQ _PC_BC-BP __ 5-BP

TCs AC-4S J—_£

AS CS

o Sure_ ~2—(BP+AQ)- AB _

AB-BC

SA.BC D

54.16. a) BEpOATHOCTD, YTO HE YTAAAHO HH OJHO YHCIO paBHA —~

=> ucxomas pasHa {1

Ca Co

13 1 5
6) (q, cLola C") 100% = 84,9%

—0,436)-100% = 56,4%

6 1 2 4
5 [,_(%+Cs_c_4:.+cs_cu)].mo%=l,9%
49

Cs C4lJ + C:'C23

6 6
C49 C49

4 2
r (Cs ‘6C43 +
C49

54.17. a) i
Bcero komOnnauui: C; =10
TAK¥X TPEYTONBHHKOB : 3 } 3

Beero komGumauuii: C; =10

B

Takux : 5 } 1

Bccm'CS]:lO 2
2
54.18.0) St =2
cl 15
o
a)-—z——
Co 3

54.19. n — o0uiee YHCIO TYPHCTOB
100+38+0,31:n=n=n=200

126

TAKHX PAMOYTONBHEIX TPEYTONLHHKOB ! 1}

T —
10

) 100% =0,13%

Takux : 6
r)

e
cl.c

r
)CIZD

= BP= 5--~/_

AS 20

6
220,436

49

1

= e

10

=3
seero: Cs =10} 5
Ci-Cs _

8
15

13
c—fo 15



a) 100 + 38 =138

6) 200

B) 100+0,31-n=162

r) 38+0,31-n=100

0,9 P(4)

54.20. P(A+ B)=0,9=P(A)+ P(B)~ P(4)- P(B)= P(B)= P

8 1
= a) —:6)0.8;8) 0.5, 1) —.
)9 6) 10.5:1) T
54.21. P(4)=0,5
P(4-4) _
P(4)
6) 1~ P(A4 + 4,)=0,45= P(A4 + 4,)=0,55
P(4+ 4) - P(4) _
1-P(4)
B) P(4,+ 4,)=0,8= P(4,)=0,6
r) P(A+ 4,)=0,999 = P(4,)=0,998

54.22.P =04
a) CM. 0TBeT

6) P(5)=C>-(0,4) -(0,6)" =0,01
B) 1- P,(0)— P(1) = 0,663

) CM. OTBET

54.23. Jx <10= 0<x<100

a) J§s|=>05xs1=>P=]—(;—O=o,01

a) P(44,)=0,4= P(4,)= 0,8

=>P(A2)= Os]

6) y=In(40x-39~ x*)

x2—40x+39<0
X ~40x+39=—1

Moo cumrars, 410 ¥’ —40x+39=—=1, T.K. 70 MHOXECTBO MEpSE HYJIb,
TIO3TOMY HE BKNAALIBAETCA B BEPOATHOCTE.

-_->]<x<39-_->P=£=0,38
100

B) \/x—10=5=>10$xs35=>1’=120—50=0525
. 3n
r) y=0,5sin 2x+7 +1
1

€[0,5:1,5]= P =——=0,01
yel ] 100
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54.24,
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Taasa 10. YpaBHeHHs H HepaBeHCTBA.
CucTeMBbl YpaBHeHHi H HePaBeHCTB

§ 55. PasnocunsHocmps ypasHeHui

55.1 (1663). 2°=256; x=8;

a) logx=3; na; 6) x>-9x+8=0; ner;
B) 3x2—24x=0; HET; r E =2; na.
X
55.2 (1664). sinx=0; x=nn
a) cosx = 1; x = 27n; uer; 6) tgx =0; x = 7n; na;
B) cos2x = 1; x = nm; Aa; r) s/x—lsinx=0;x=1m,x=nn;ue’r.

55.3 (1665). a) V2x-— =3; x=5; 1) 5x=25, 2) x/5=1, 3) Jx+4=3;
0) cosx=3; pewcHuii Het; 1) sinx=5; 2) cosx=23; 3) sinx=—10;
B) lgx* = 4; x = £100; 1) x*=100%, 2) w,‘ 2 =100; 3) x|=100;
3 1 1 1
r)xS =1; l)x5 =1; 2)x7 1;3)3x19 =3,

1666 (c). a) ¥v7x+3 =x = Tx + 3 = x? (BcC X, YAOBNCTBOPAIOWHE TIEPBOMY
YPaBHEHHIO, YAOBAETBOPAIOT H BTOPOMY);

0) 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’ "= 12x*+1=0 u x*"+1=12x%
MEPEHOC CAaracMoro M3 OAHOM 4aCTH YPABHEHHA B IPYIYI0 HE HU3IMEHAET
PaBHOCHJIBHOCTH,

6) V5% —2x—3 =2 n ¥—2x-3=32;

BO3BEACHUE 00eux yvacTeit YpaBHCHHA B HEHETHYIO CTCMNEHL HE HaApYyLIAET
PAaBHOCUILHOCTH,

55.4 (1668). a) V252 +2 =vVx* +3 n 22X 2543,

T.K. MO/IKOPEHHBIC BHIPAXEHHUS BCCIIA NONOKUTEIbHLL, TO BO3BEACHHE B KBAAPAT
HC HAPYIIWT PABHOCHILHOCTH;

6) Vsin®x+1=1 u sin>x=0,

T.K. MOAKOPEHHOE BLIPAXCHHE BCEr/IA MOJIOKHUTENLHO, TO BO3BEAS B 4 CTCICHD M

BbIMTA U3 00eux 4acTel YPaBHCHHS CAMHMILY MOJY4YHM BTOPOE YpaBHEHHE,
PABHOCHJILHLI IEPBOMY.
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55.5 (1669). a) 377+ (—) =iux +4-x=0;

e+ ( _;_ )‘= I o 3VxH-x g0,

norapu¢Mupys M0 OCHOBAHHUIO 3, NOJYUHUM BTOPOE YPaBHEHUE,

2 —£+x=+-l—
6)J0,5° 2" V2 =4ux ——+— % {055 2V2=427 222
norapubMupys M0 OCHOBAHHIO 2, NOJYy4YHM BTOPOC YPaBHCHHE,

55.6 (1670). a) f—+—3i]l—3 W3- 1=3x743;
+

T.k. x*+1>0 npu BCeX X, TO, AOMHOKHB 06¢ 4acTH ypasHeHus Ha x*+1, noayunM
BTOPOE YPRBHEHHE, HE HAPYLIWB PABHOCHIILHOCTH;

sinx+1

1
- =— usinx+l=-‘—simc+],
sinx+2 2 2

T.K. Sinx+2>0 mpu Bcex x, TO, NOMHOXHB 00¢ 4YacTH ynaBHCHWA Ha sinx + 2,
NOYYMM BTOpPOE YPABHCHUE, HE HAPYHIIMB PABHOCHIBHOCTH.

>5/3
557 (1671). a) V3x-5=49-7x; OI3: {"59/7; X 5/3>9/7, 0 ra
X

CHCTEMA HE UMEET PELICHUH, TOITOMY YPAaBHEHHE HE UMEET KOPHEIH;

2
>4
6 Vx'-4++1-x}=4; ON3: {x , JTA CHCTEMa HE HMEET pEICHYIA,

x* <1

NO3TOMY YpaBHEHHE HEC HMCET KOpHeﬁ.

) x>9
55,8 (1672), a) lg (x*-9)+g(4—x )—-— O3 A )
X <

>1a CUCTEMA HE HMCET pemelmﬁ, NOJTOMY YpaBHCHHUE HC HMCET KOpHCﬁ;
. 1 x2=3x>0 [xe(~-x;0)U(3+w
6) lg (x*-3x)-1g(2x—x?)=—: O/13: ;. (o0 35 )
2 2x-xt>0 |xe(0;2)
774 CHTEMA HE UMECT PCUICHUH, MOITOMY YPARHCHHE HE UMCCT KOpHEH,
Tx-620
=0

s

55.9 (1673). a) V7x—6 =x; OA3. { Xz g.xz—7x+6=0; =6; x=1;

2x+9>0
frx3=v2x+9.0m3 | L x2-3; 5~ 4x=0:x=0;
x+320

x= -4, — He sxoaut B OJ13;

6x-1120 .
B) v6x—11=x-1: 03 J >0 ° x> ]—6l,.x‘-8)r+12'-‘0:x=6;x=2;

-x=-5290
r) ~x - 5 =7x+23 . Ch3 17x+23>() JTa CHCTEMA HE MMECT DPCIUCHMA,

flODTOMY ) PABHEHMC TAKKE HC UMCCT peLueHril
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55.10 (1674). 2) Vx* =3x =1 =x -1, x' = 3x = 1 =x'= 26*+ 1; 283~ 3x = 2 =0;

1 1 3
x= ——2- ; IpoBepKa: TE + E- -1>0; —4—--1<0=> HE MOJIXOJIHT;

2) x = 2 — noxxoawr;
Orser: 2.

6) Vx* —3x—1=1-x% l)x=—--;-; MpoBEpKa; l—-‘lT>0;

1 3
— +==1>0 = noaxoxut; 2) x = 2 ~ He MNOAXOMHT;

16 2
Orser: (1/2).
B) \/x4 +x -9 =1-x% ¥ +x-9=x*-2x*4+1; 2x*+x-10=0;
10 5 ¢
Dx=- % =7 mpoBepKa: G—) —%-—9>0; 1-(2,5)2<0 = He NOAXOLHT,

2) x =2; mpoeepka: 1-4<0 = He NOAXOIHT;
Orger: peweHuit Her.

NVxt+x-9=x1;

1) x =-2,5, nposepxa: (2,5)°*-1>0 => noaxouT;
2) x = 2, nposepka: 2°-1>0 => momxoauT.
Otser:-2,5; 2.

1675 (c). a) Yx* = 5x% = 2,5x =5—% x*-5x%-2,5x=x"~10x%+25;
5x2-2,5x-25=0; 2x*~x—10=0;
Dx= -;-; npoBepka: (2,5)'-5-2,52-2,520; 5~(2,5)’<0 = He NOAXOIHT;

2) x=2; nposepka: 2°~5-27+2,5.2>0; 5-22>0 => noaxoaxT;
Orser: -2;

6) xt—5x% - 2,5x =x*-5- F% — MOAXOJNT; X=—2 — HE¢ NOAXOIHT,
Orser: 5/2;

B) xt-3x? - 1,5x =x%-3;

-3x2-1,5x=x"-6x2+9;

3x2—-;— x-9=0; 2x"—x—6=0;

1) x = 2; npoeepxa: 16—12-3>0; 4-3>0 = noxxoaur;

2)x= —% ; IpoBepKa: % —3<0 =He NOAXOAHT;

Orser: 2;

r) xt -3y - 1,5x =3—x% x = —% — MOJAXOJUT, X = 2 ~ He NOAXOIUT

Ortser: —(3/2).

st
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55.11 (1676). a) (*~9)(3 - 2x —x)=0; O/13: xs-:— ;

1) x = 3 — He noaxoauT;
N 2
X +2x-320
2) x = =3 — NOAXO.IUT, V3 ~2x =x, { 50 , ¥=—3 — noJaxoamr,
X2

x=1 — noAXOAHUT;
Orser: 1; -3.

6) (X~ 16)( V4 - 3x —x)=0; O]13: xs% ;

1) x =4 — e noaxoawT; 2) X = -4 — NOIX0AHT;
q){xz +3x-4=0

3 0 , x=-4, =1 — noaxoiur; Ortser: 1; 4.
Xz

§5.12 (1677). a) sin 2x - J4—-x*=0. O/I3; -2 <x<2;

1)sin2x=0;2x=np;x= f—’l.x——-— l,x=0,x= -7-‘—,
2 2 2
(T.K. x gomxes Bxoauts B O3);
2) V-3t =0, x=42; Oreer: O;i—-};ﬂ;
6) (cos 2x— 1) V4—x2 =003 -3 <x<3;
1)c052x=1;x=nn.;x=0; 2)9—.x2=0;x=:t3; Orser 0; £3;
B) (cos’ x—sinx) Y1-x* =0.03;-1<x<1.
1) cos®x — sin®x = 0; cos2x = 0; 2x = 4+ qm;x= ot .y £;x= z.
2 4 2 4 4
Dl-x*=0x=41; OTBCTZ:l:I;:{:—Z-;

TI
— 47
Nigx 16— =0,013:37 27 ™,

-4<x<4
Dige=0;x=mm,x=xn,x=0;2) 16 -x*=0;x=4+4; Otser: 0; + w14,

log, (7 +6x — x* )~ log,(x ~2) _

1678 (¢). a 2;
()-2) 10x — 24 - x*
T+6x-x1>0 2<x<7
O3 4x-2>0 . §X#6 . T.K. X — Leable, TO BO3MOXHBIE KOPHU —

10x-24-x>20 |x#4

x =3 n x = 5. noacTaHOBKOH B YpaBHeHHe Nerko ybeawuTbes, yTo x = §5—
KOpCHb, X = 3 - HC KOPCHB;
Ortaet: 5.
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6) logu(6+5x—xz) B 2_,/;3;

X =9x+20
6+5x—x">0 2<x<6
O03: x—-2>0 D x4

¥ -9x+2020 (x#£5

paccyxias aHaJIOTMYHO MPEAbUIYLIEMY TYHKTY, MOMY4YHM X = 3;
Orser: 3.

§ 56. O6uque memoos: peurenun ypasneHuii

56.1 (1679). 2) 375 = 3 %%,

T.K. 006¢ 4acTH NOJOXHUTENbHB, TO NponorapudmMHpoBaB MO OCHOBAHHIO 3
noayyquM: 2 — x = x> — 4x;

OrseT: MOXHO;

6) 3" -2)' = (x-3)%;

T.K. TOACTENEHHbIC BRIPAXEHHS! MOryT OLITL OTPHIATCNBHBIMHM, TO 3aMEHUB
ypaBHeHHe Ha 3x*~2=x—3 MBI OTEpIEeM 4acThb KOPHeH.

OTBeT: HeNb3s,

B).\l37—x=~l3 Sx+1;

T.K. 3 a onpeacneH nag BcCxX a, TO ole 4yactu YPaBHCHHA MOXHO BO3BECTH B

Ky0, He Hapywas paBHOCUILHOCTH; MOAyYuM: 7 —x =5x + 1;
OTBeT: MOXHO;

r) lg—:‘— = lg (2x - 7), B HCX0AHOM ypaBHeHHH uMmeeM: 1/x > 0, 2x — 7 > 0; eciu

3T0 YpaBHEHHE NPONOTEHUMPOBATs, TO NONYYHM ypaBHeHHe 1/x = 2x — 7, npasas
H neBas 4aGTH KOTOpOro He o00A3aTEAbHO HONOKHTENbHBbI, @ 3HAYHT ITO
YPaBHEHHE HE PABHOCHNILHO HCXOHOMY.

Orset: Henb3A.

1680 (c). a) (2x* + 1)’ = (1 - x*)’;

AHAJIOrUYHO NYHKTY B npcnbulymcﬁ 3anayy 1nony4y4M paBHOCHIBHOC YpaBHCHHE
Aat+1=1-x

Otser: MOXHO;

6) logg 2 (2sinx ~ 1) = log, » (3 = sin’ x);

nockonbky 3 — sin® x > 0 npu BCeX X, TO MOTCHUMHPOBAHHUCM TOMYHYUIIH
ypaBHenuc 2sinx — | = 3 — sin’ x; paBHOCHIBHOE HCXONHOMY;

Otset: MOXHO,

B) 2 —1=4{5-3.2";

T.K, HOAKOPCHHBLIC BLIPKCHHA NOJIKHBI BLITL HCOTPHLATC/BHEL, TO, BO3BCAA B
WECTY10 CTCMNEHL MBI HAPDYUIHUM PABHOCHIBHOCTD,

OTBCT: HENB3A;
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r) cos (3*— 1) = cos(3 - 9);
ypasHene 3' — 1 =3 — 9" e GyAeT paBHOCHALHO HCXOAHOMY, NOCKONBKY COS —
ncpruopuyeckas GyHKUM,

OTReT: Henb3A.
56.2 (1681). a) 2V = % 32;013:x23:

3 2 21
23 = 22;4x—!2=9;.x=—1- >3;

Crtget: 21/4;
) 10°59 10 00001 = 6,1°%% 7, ON3:x>T:

JOEE D pgen N 2 1Gx 4 21 =32;
= 10x— i1 =0: (x— F1){x + 1)=0: x=—1 xe noaxonut no OJ13.
Orger. il.

6.3 (1682). a) 0.5 5" * ¥ = {; sin x — cos x = 0; sinxcos%—cosxsin—}:

big T
falx- —)=0x=— T
( 4) : "

) (\/?;)sm o 3f3=479; ﬁsgn 3 5=4729 scoslx=0;x= % +7n.

56.4. a) log; (X" — 10x + 40) = log, (4x — 8); OM3: x > 2;
o 4x+48=0x=6.x=8;
O7BeT: 6; 8:

-2 x+1 x>-1
=1lo ; O3:
g‘ﬁx+2 A [

X#2;

gy lo X
Y

122 =ﬂ'.r2—?.x=0;x=0,x=2;x=2—ﬂcnx0ﬂwr30,ll3;

x<=2"

x—4 x+2
Oiser: O

1683 (¢). a) logy (x* — 10x + 40) = log, (4x - 8); GA3: x> 2;
Ao+ dR=0;x=6.x=8:

Orieer: 6: 8:

3) loges (9% - 4x°) = loges (x° + 4x*), O13: 0 <x < —Z-;.x’ +8x*—9x=0;

s+ 8x-9)=0:x=0,x=-9. x=1: x= 0 ux=-9 uc sxoaar B OJI3;

Crreen: Lt

x-2 x+1 x>—i
ryisg = log ;——; O/i3: Lx# 2.
Hox-4 Yx+2 x<=2

v=2  x+l

— = K- 2x=0.5=0.x=2, x=2— ue sxoaut 8 O3,




5x-6>0
r) log,,v5x~6 =log,, Vx> -2 ; OJ13: { ! _as0 x> 42,
x'=2>

5x—6=x2—2;x2-5x+4=0;x=4,x=l;x=l—uenonxoﬂm;
Otger: 4.

56.5(1684). a) (X" —6x)° = (x~7); ¥ - 8x +T=0; x =T, x =1,
Orsger: 1; 7,

- s 9' ) l>0 |

5) (J6x~1+1) = (\/6x+8) . OJ13: { 6re820 Y25
6x—1+1+26x~-1 =6x+8:6x—1=16;x=17/6:

Orger: 17/6;

56.6 (1684). a) Q¥ +16)=(10-2) %2> — 102+ 16=0;2"=8,x=3,2 =
2,x=1;

Orset: 1; 3;

6) (logz_, x— 2)3 =(2logg ¥ + 1)’; O/13: x> 0; logo; x—2logyx-3=0;

loge; x=3,x=0,001; logy; x=—1,x=10;
Otset: 10; 0,001.

1685 (c). a) sin (3x+3) =sin (x-—’i); 25in(x+ ) (2x+1) 0
3 6 4 12
n 5n

x————+1tnx————+1"— O'rBer——+7rn, 51t+1m
2 4 24 2
n 211:
tg(—- t —+2 - =—+2+k3+k -
ﬁ)g(8 x)=tg( x) x=ot ok 3x 5
=——1—t—+—1-t£ Orteer —L+ =,
72 3 7 3
n n 3x
B)cos(x— —)=cos(2x+ —);sin(—+—)sin— =0;
) cos ( 4) ( 4) ( ) 5
x-—Zﬂ x———- + 2nn. OrBer: —Zﬂ;—z + 27n;
3 2 3 2
r) ctg 2x = ctg 3x; 3x=2x+ukx=1tk,uox¢%,x¢ L;rl-,

OrtBeT: HeT peLucHHit.

56.7 (1686). a) 2 > —87' = 0; »® +3=3x+3;x - 3x=0; x =0, x = 3. Orser- 0; 3
6) 27 =37 =0; 15-3x2 =x* - [; 4> = 16; x =% 2. Otmer" £2.

1687 (c). a) 2|og.x-|og.x1+z,s =(2\[§+ 1)2 ~9; 2log,x-log,x’o2.5 =2’+4 \[2——8.
2log x* —loggx =0; loggx=0;x=1;

6)3 . 3J_—£.cosx+|5 1; cosx = —(1/2), x = £ 33’—‘+z1m

NG
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56.8 (1688). a)(\/3_)'g"= 3;{37, %tgx= 1.5-tgxtgx=hkx= % + mn;
2 2 cos x 1 l 27‘:
6)(«/5) = .cosx=—cosx—l;cosx =~ —;x=% — + 271
2'2CIJSJ 3
Tx+9>0 9
56.9 (1689). a) log§(7x+9)—-]0g%(8_x):]; OA3: {8—_\')0 5 —7<.’C<8:
9——12—-—2-\' 23x=-11: V—~-—l—]- OrBer: —ﬂ.
3 3 23 235
Ix-1>0
6)log , (3x—1) +log | 3x+ Iy=log,, 8 ON3: J ;x>l

3x+1>0 37
9x2=9;x=l.x=—l;.\'=—-lwH"BW'urBOTB Oteer: 1.
56.10 (1690). ) ¥’ - 9x" + 20x = 0: x(x* ~ Ox + 20} = b; x (x — 4} (x - §) =0,
=0, x=4.x=5;
6) P+ -9x-9=0: (x*=NE+DN=0x+1)(x=-3)x+3)=0;
x=x3,x=-1
1699 (). 2) X’ — 937 = 20x = 0; xix" - Qx + 203 =0 ¥ (x - 4) (x— 5)=C:
x=0,x=4,x=5;
) -3 -+ 12=0:x(x2-4) -3 (**—4)=0:
(x-2)(x+2D(x-N=0x=22x=3,
By X+ 8x + 12x7 = 0: (3T + 83 +12) =0: X (x + 6) (x +2) = 0
x=0.x=-2.x=-6;
DY+ -9x-9=0; (-9 (x+ D=0 (x + 1) (x=3) {x +3)=0:
x=t3,x7=1

56.11 (1691). a) Vx' —3 V¥ —18% =0:0f3:x 2 0: Jx (x* —3x-18) =0,

\/; xX-0)(x+3))=0:x=0.x=6,x=-3;
x=-3 — ne sxoaut 8 OJ13.
Ortser: 0: 6;

6) Y —2 4 —15¥x =003 x20; Y5 (F-2x-15)=0:

\/x_(.\'—S) (x=31xx=0,x=5,x=-3; x=-3 — ne sxoaur 8 OJ13;
Orser: 0: 5

56,12 (1692). a) 2" x—4x—-4+2"=0:2"(x~1)-4 (x+ 1)=0;
x*HQ-H=0x=-1:x=2;

6)3 - x 3L 27 gx= 0;3"(x -3 -%x-3=0;

tx-3)(3 -9 =0x=2x=3;

56.13 (1693). a) 2 sinx —8sinx~4 - x =0:x 2 sinx~1)—4 2sinx-1)=0

@sinx- 1w-2)(x=2)=0:x=2.x=-2.x=(~ 1)} 56‘- + uk,
0)2x cosx—9=18cosx~x:x(2cosx- 1) -9 (2cosx—1)=0,

12cosa il 3y —3)=0..\'=13.x=rg <~ 27n
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56.14 (1694). a) sin 2y =sin x; siix (2cos x— ) =0; x=nn, x = i~1:-:-1- 2nn.
6) cos® (- x) +sin 2x = 0; cos x (cos x + 2 sinx) =0, x = —;— + mn,

, 1 1
cos x+2sin x=C; clgx = -3 ;X = —argcig E + 7m;

B)ﬁcos}x=sin 6x; cos 3.?(\/1—%—25in 3x) ==O;x=%+%,
% TR
a=(-fF =+ =
( )9 3

.9 X 1‘.‘”_._.3_‘. XX
) sin® (m + 5)——Esm.‘--0,sm 5 (5m-—2— - COS E) 0;
N T
\/ismism(f———i):O; X=2mh x = I 2an
2 2 4 2

56.15 (1695). a) 8x° + 7x' — 1 = 0; iycTs ¥° = a, Tor1a noayumM: 84> + Ta - 1=0;

6) L3t -4= 0; nycTe x*=q =0, toraa Aoy YUM: F+3a-4= 0;
a=1=x==%l;a=-4—de noaxoaur. Otser: £1.

56.16 (1696). ) Vx? ~2x +1-6¥x—1 =7, Vx—1 =a = 0;d* —6a -7=0;

a=7=x=50;a=-1 —— H¢ NOAXOIHUT. Ortser: 50.
6) Vxl—4x+4-6=5J2-x . V2-x =a= 0:a°-5a-6=0;
a=6=x=-34;a = -1 — HE NOIXOIT. Orteet: 34,

56.17 (1697). a)

-1 N2x-1
a—4a+4-—0,a—2,_x+3—8x—4;6x=7;.r=7/6;

’ f ’ 5
6) M+5 x_+i=6; 2x+3 =a>0.a+ = =6.a*~6a *+5=0;
2x -1 5x-1 2x-1 a

=l=3x=la=5=5%x-1=25x+73;20x=-76, x=-3,8;
Oreer: 1; -3.8.

¢ 2
2x+3 \/2“3 R

56.18 (1698). ) 2+ 2" '=3: 2" =4> 0;a + 2 =3,a-3a+2=0;
a

a=1=x=0;a=2=>x=1.
Orser: 0; 1.
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6) 25"—50=5"‘”;5"=a>0;a2—5a—50=0;a=10=>x=—log5 10,
a = —5 — He NoAXOAMT.

Ortser: —logs 10.

B)S +4=5%"5. 8% _§5¥_4=0,4=5%50;5a%-a-4=0;

a= -—%<0 —uenogxoaut, a=1=>x=0. Ortser: 0.
N3°1-29=-18-3753%=a>0,3-a°-29a+18=0;
a=%=:~x=log32—l;a=9:>x=2;

Orser: 2; log;2 - 1.

56.19 (1699).2) 7'~ 50 - 7"=-7,7*=a>0; 7 - 50a+7=0;a=1/T=>x=—1;
a=T=>x=1

Ortser: £1.
6)log%x+l2=7iogzx;log2x=a;a2—7a+l2=0;a=3=>x=8;
a=4=x=16.

Orser: 8; 16.

B)4sin®x+4=17sinx;sinx=q,lal <1;4a%-17a+4=0;
a=1/4 = x= (- 1)* arcsin (1/4) + mn. a = 4 > | — HC NOAXOMAMUT,
Orser: (— I)" arcsin (1/4) + nn;

Ddx -¢x —2=0,x =a>0,0%-a-2=0,a=2=x=64
a = -1 >0 — He noxxoauT,

Orset: 64.

56.20 (1700). a) lg” x> +1g 10x -6 =0; O3: x> 0; a=lg x; 4a> + a5 =10;
a=- % =x=10%% a=1=x=10;

Otser: 10; 10704,

6)3"+37" =43 =4>0;a’-4a+3=0;a=3=>x=l;a=1=>x=0.
Ortsert: 0; 1;

8) 2cos’x -~ Tcosx~4=0;c0s x=a, |a| £1;24*-Ta—-4=0;

a=-— % =x== 2;—‘- + 2mn; a = 4 >1 — He noAXOAWT;
2n
OrtBeT: + T + 27

r)53‘&—+125=6-5"’;”;5 ‘/x_=a>0;a2—30a+l25=0;a=5=>x=l;
a=25 =>x=4,
Ortser: 1; 4.

5621 (1701). 2)x = Yx;x=0;x=2 1. 6) |o=x; x=1;2=0 (cm. puc.)
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56.22 (1702). a) 2° = 6 — x; x =2 (cM. puc.)

Y
2
X
3 9 3

6)(1/3) =x+4; x=-1(cm. puc.)

Y
X
-3 3

56.23 (1703). a) (x— 1) = logyx; x = I;x= 2 (cM. puc.}

iy

6) logyax = (x + Y&)%; x = 4 (oM. puc.).
Y,
3

56.24 (1704). a) 1—/x =Inx; x=1 (cm. puc.)
Y

X

Xx=9 (cM. puc.).
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1705 (c). a) log x = sin x; | pemenue (cM. puc.);
Ftag

0) x+ 1=cosx: 1 peuieHue (cM. pHC.);
28v
SKC
MLE ] ANE
2 2
B) l02 ;. X = c0s x; 3 peweuus (CM. puc.);
1

ﬂl/ INGAr 2n SN
2 2
-2

2

r) sin x = %x; x = 0 — peinenne, npu x > 0 — 3 peweHNA (CM. PHC.) H B CHILY

HeueTHOCTH 00enx uacreil ypaBHeHHs npd x < 0 Tacke 3 peiueHus; T.€. BCEro

7 peucHHii.
14y

S
ER 3
R 2

1706 (c). a) 2" = sin x, x € [0; + ®); npux=02=120=sin0; npux>02">1,
Sinx < 1, 3HaYUHT, PELICHHI HET;

x x x
6) (%) =¢os x x € (—o0; 0}; npu x =0, -:— =1=cos0;, npux<0 (i;-) >1, cosx

<1, 1.c. umeerca | pewenne — x=0;
B) 7 =cos x, x € [0; + o0); pacCy*OeHHS aHANOTHUHBI NPEALIAYLCMY NYHKTY; 1
peuleH#ue;
r) log; x =sin x, x € (0; 3]; 1 pewenue (cM. puc.).
Y

1
X

172 X~

2 2
1707 (). a) ¥’ — 657 + 11x— 6 = 0; (x> —x) — (6% — 6x) + (6x - 6) =0;
F-DEP=5x+6)=0;x- D (x-2)(x-3)=0;x=1,x=2,x=3;
6)x*+7x%—6=0;x*(x+ )+ 6(* = 1)=0; (x + 1) * + 6x—6)=0; x =— 1,
x=-34+ \/E;
B) X+ 27 +3x+6=0x> (x +2) H3(x +2)=0; 3®+3) (x +2) =0, x == 2;
N +4x -24=0;(x-2) o +6x+ 12)=0; (x - 2)((x + 3)* +3) = 0; x =2.
56.25 (1708). a) (x — 1)* +36 =13 (> - 2x+ 1); x— 1)* = 13 (x— 1> + 36 = 0;
Dx-1P=4x=3,x=-1;2)(x-1)*=9;x=4,x=-2;
OtseTt: 3;4;-1;-2;
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6) (2x+3)' -9 =8 (4x +12x + 9); (2x + 3)* -8 (x + 32 -9 =0;
l)(2x+3)2=9;x=0,x=—3;2)(2x+3)2=— 1; Het petnennii;
Orser: 0; -3.

1709 (¢). ) (P - Sx + 7)Y~ (x=2) x-3)=1; = S5x+ T =a; 2 —a+ 1 =1,
1)a=0;x*~5x +7=0; pewennii er; 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)> + 2(x** = 6x +9) =2 = 0;
X*-6x+8=a;a’+2(@+1)-2=0;a"+2a=0,a=0,x=2,x=4
a=-2; x>~ 6x + 10 =0 — kopHeil HeT.

Orger: 2; 4.

1718 (6). @ x (x - 1) (x=2) (x=3) = 15; ® 3x) (P -3x+2)=15: - 3x+ | = g;
a= 16;

Da=4x-3x-3=0;x= 3*;_/57;

2) a =—4;x* - 3x + 5 = 0; pewennii ner.
+

OreeT: 3';/5]_;

-+ 1)x(x+2)=24;(F+x) (P +x-2)=24:x* +x~ | = a; a*>=25;
Da=5,"+x-6=0;x=-3x=2;

2) a =-5; x* + x + 4 = 0; pewrennii Her;

Orgert: -3; 2.

1711 (c). 2) T—é—=3—x~—x2;xz+x+l =ga: 3 =—a+4;:a*-4a+3=0;
x‘+x+1 a

Da=1;x"+x=0x=0,x=-1;
2)a=3;x2+x—2=0;x=—2,x=1;

Orser: 0; £1;-2;
2 2
XxX“=-x x'-x a a+2
6) — T =Lx-x=a —- =l az-1l;a+#2;
x‘=x+l x"=-x+1 a+l a-2

a-2a-a-3a-2=a*-a-2;a*+4a=0;
Da=0;"-x=0x=0,x=1:
2) a = —4; x* — x + 4 = ; peeHnil Ker;
Orpet: 0; 1.
2
xX2—
56.26 (1712). ) V6x2 -3 = V5x -2 ; 5 cx=1;
6x% —5x-1=0

xe(—w;01u[§;+oo)‘

6) Vixi-Sx=x'+2x-5; x=-§.

2% —Tx+5=0
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2x* —11x+6 = 4x" —36x + 81
56.27 (1713). a) V2x* ~11x+6 =2x-9; 9 :

>

2x*-25x+75=0

9 ;x=5,x=E;
x2— 2
2
x22 z_ =
6) X'+ 2x -8 =2x—4: ) 2 : 3x°-18x+24 0;
x“+2x-8=4x"-16x+16 |x22

x=4,x=2.
56,28 (1714). a) 16x— 15Jx - 1=0; Vx=1,x=1;

\/— =—~{1/16) — e umeet pemeHuil.
Orser: 1.

6)2-x+3 J2—x =4, J2—x =a20;a2+3a—4=0;a=l=>x=l;
a = —4 — He NOAXOAHT.

Ortser: 1.
B')3x—8‘/x_+5=0;~/x_=1=>x=l;‘/x_=§:>x=2—95§
OTBCTCI;E;

9

N5Vx+3 +x+3=6; Vx+3 =az=0;a*+5a=6a=1=>x=-2;

a = —6 — He NOAXOAHT.

Orser: -2,

56290715).2) ¥x - ¥x -2=0;Yx =a20,F-a-2=0;a=2=>x=1024,
= —1 — He noaxoawur,

Ortser: 1024;

6)%‘/,\'_+2§/x_—3=0;Q/x_=l=>x=l;§/x—=—3—m:'rpcmcmm;
Orser: 1;

) s —64x +8=0; ¢x =4=x=409; {5 =2=x=64;
Ortser; 4096; 64,

r)6%‘/x_-23/x_ —4=0;g/x_=l5x=];§/x—=—(2/3)—peulenuﬁﬂer;
Orser: 1.

21
5630 (1716). a) Vx+1 + Vx—1 = 42 ; O[3 {x> l;le;2x+2\/x2~— =2;
X

Vx'—1=1-x x<1=>x=1; nposepka: 2= ﬁ;

Orser: 1;

6) V2x+1 — Vx—1 =3;003:x= ;2x+ 1 =x—1+3+23x-3;
x—1=23x=-3:Jx-1 (Vx-1-23)=0;x=1,x=13;

Orger: 1; 13.
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56.31.2) V3x—1 + V6x+2 = J9x+1;0/3:x =

4

[

Ix+1+2 183 =2 =9x+1;18x* - 2=0;x=

o |-

x =—(1/3) — ne sxoaut & O13;
Otser: 1/3;
6) Vox—14 +v5-x=V5x-9
x221
3 1
0OO3: 4x<5 =>xe|:27;5]
3
lei
5

Sx—9+27—6x + 4dx—70 =5x—9

3x1-22x+35=0=>x=35, x=2%

1

Omgerix=5; x =2—,

1717 (¢). @) V3x—1 + J6x+2 = J9x+1;0/3: x = %;

9x+1+2 ]8x2—-2=9x+l;18x2—2=0;x=%:

x=—(1/3) — ne sxoaut & O/13;

Orser: 1/3;
x27/3 .

6) Vox—14 — 5-x = 5x-9;013: {x<5 ;xe[=;5).
x=9/5 '

5x-9-2 —6x2+44x—70=5x—9~,3£—2zx+35=0;;=5,x=%.

Orser: 5; 7/3.

56.32 (1718). 2) £ —dx— 6 =2x? —8x+12 ; - dx+6=c = 0:a— 2= v2a .

P _26a+144 =
{a axl 0;a=l8;x2—4x—i2:0;x=6,x=—2;
azl2

N

Orser: 6; -2;
6) Vaxl—8x+12 ~x*=3x+Tix -Ix~5=a=0;Ja = -a + 12

2 —
a 25a+i44_0,a-—'9;x2m3x 4=0,x=4,x=-1,
asi2

Ortaer: 4;-1;
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1719 (c). ) V2x? —8x+12 + Vx'=3x+6 =3, ~3x+3=a 2 0;

Ja + Ja+3 =3;013:a20; 2a+3+2Ja’ +3a=9;

V' +3a=3-a {" +33" “'6‘”9 a=1¥—3x+2=0.x=2,x=I,
a<

Oteer: 2; 1,
0) \[x2+x+7+\/x2+x+2=\/§xz+3x+l9 X Hx+2=az0;
Ja+5+ Ja =Ba+13:2a+5+2 Ja +5a=3a + 13;

2 =

2V 452 =a+8: 3a” +4a 64—0;

a>-8
Da=4;x*+x— 2 0;x=-2,x=1;
2a= —(16/3) x +x+(22/3) 0; pemeﬂuﬁ HET;
Oteet: -2; 1
5633(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 = mn;
2) cos2x =—(1/2); 2x = £(2w)/3 + 2nm; x = £n/3 + 7n;

Otzer: lk-

6) cos 2 3x — sin? 3x — cos 4x = 0; cos 6x — cos 4x = 0; sin x sin 5x =0;
x= —1;—'1—,x=1tk;x=(1m)/5;

Ortser: (wn)/5.
56.34 (1721). 2) cos 5x + cos 7x — cos 6x = 0; 2cos6xcosx — coséx = 0;
cos6x (2cosx—1)=0;

1)cosx=1/2;x= i-; + 2 ntn; 2) cosbx = 0; x—1 + 1t£;

12 6
Ortser: £(1/3) + 2nn; (7/12) + (=n)/6;
6) sin 9x — sin 5x + sin 4x = 0; 2 sin 2x (cos 7x + cos 2x) = 0;
S5x b17/] T 27%n 2nn

stxcos?—cos——O X=— X= — +—,x=£+—;
2 2 9 9 5 5

mm ® 2mn wm 2mn
Otser; —; — + ——j — + ——.
9 9 5 5

56.35 (1722). a) cos 6x — cos 2x + cos 8x — cos 4x = 0; sin 2x (sin 4x + sin 6x) = 0;
nn nn n

sin 2x sin Sxcosx=0; x= — , x= —, x=—+7nm,;
2 5 2
Orser -71'5; E,
2 5

6) sin 3x — sin x + ¢os 3x — cos x = 0; sin x (cos 2x — sin 2x) = 0;

sinxsin(2x — (W4)) = 0; x =nn, x = % + % :

Ortset' 1, Iz
8 2
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56.36 (1723). a) 3 tg* x— 8 =4 cos’ x; OJ3: cos x £ 0; 3 — 3 cos® x — 8 cos’ x =4 cos*x;
_4cos*x+ 1l cos’x —3=0;

1 1
l)coszx=z;cosx=i E;x=i % +2an,x=1% 27‘" + 2nn; x = £(n/3) + nn;

2) cos’x =-3; pelueHuid Her;
Orser:; H(1/3) + 1n;
sin? x

2

6) 4sin’x = 4 - 9tg’x; 4sinx=4-9——
1-sin” x

: 4sinx~17sin*x+4=0;

1)sin’x = l;x=(——l)" T vnkx=(-" 2 vk x=2Z 4k,
4 6 6 6
2) sin®x = 4; peweHuii Her:

OTBCT: i% + k.

1724 (c). a) sin® x — sin x cos x + 3 cos® x =3 sin x cos® x;
sin® x ( sinx — cos x) — 3 cos® x (sin X — cos x) = 0;

sin (x - ;) (sin?x -3 cos?x) = 0;
D) sin(x——)=0; x= = + a2 tgx =3; x =+ — +m;
2 2 3
OTser: I +1m;d:E + n
4 3

. . n
6) sin’x + § sin® x cos x = 6 cos® x; cos x # 0, T.K. x=-5+1m HE ABMAIOTCA

PELICHHAMY,
1@ x+51g>x-6=0;(tgx—1) (tg?x +6tgx + 6)=0;

Ditgx=1;x= % + nn;
2) tg'x + btgx + 6= 0; tgx =-3 £ 3 ; x=arcig (—3 + V3 )+ am;
Ortger: % + n; arctg (-3 £ \E)+1m.

56.37 (1725). a) sinxcosx—6sinx+6 cosx +6=0; cosx—sinx =t
2
sin x cos x = — 55-+ %; 1—P+12412=0, £~ 12t~ 13=0;
1) t =13; cosx - sinx = 13; peennii ner,
\/i /,1 T

T
2[=_]; { —— )= —_—x= -1 + —+ k,
) sin (x 4) ) x={(-1) 3 A 1!

Ormeer: (- 1* = + D g
4 4

6)Ssin2x—1lsinx—1lcosx+7=0;sinx +cosx=f¢;
sin2x = 2sinxcosy =t* - 1; 5 = 11t + 2 =0;
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\/5 ‘K+ ¥ ‘/-2_

1
l)t—g,sm(x+—)=-10- ¥==7 * (- I) arcsin — = + wk;

2) t=2: Sin(x+—4—) = J-z_; peuieHuit ner;

Orae'r:—% + (= D arcsin {?— + 7k,

1726 (c. a) 8VF =3 4V¥ 3. 2%t p g, 23Vr 3. 22r L. 0¥ 4 g,
(2 1y _2. 2 _gy=q

1y 2 =t x=o0; 22 ooV _g=g, 2V =4y =4
2‘/— = —) — HC MMCET PCIICHHUI;

Orteer: 0; 4,

6)4 Iogs;r_é .2 k\gsx+ 2 log5525=0; 22!055,\'_6 .7 log.sr+ 8=0;

1) 2°85% =4:x=25,  2) 2°B¥=2x=5;

Oreer: 25; 5.

1+x ]

— = 1
56.38 (1727).a)27-5 * =50,2".5 X =10; — +xlogs2 = logs10.
x

flogSZ—xlog5l0+E=0; ]
D=log% 10-4logs 2 =1+ 2 logs 2 + log’s2 — 4 logs 2 = (1 — fogs2)%;
_ 1+log,2+1-log,2 _ l+log,2+1-log,2
_l g25
2iog,2 2log 2

Ortser; 1; log.5;
3

€)3" - 2; =24; 3— +xlog:3 =3 + log,3; x? fog,3 — (3 +log 3 +3=0;
X

_3+log,3+(3-log,3) 6
2log,3 ’ 2log,3

=3log, 2, x=1; QOreer: 3 log;2; I

ﬁ l+x
B)3°7'.625 x1 =225:3%"". 625 * =%;

x=1+ iLlogg 625 =12 -log; 25;

—X
(- 1P = (x-1)(2-21logs 5)— 4 log; 5=6,
Dx-1=2;x=3; Nx-T=-2logy5;x=1-2log5:
Orset: 3:1-2 log, 5:

Zex 2 2
Ns 2« =40;5 2% =20, x+ —logs2=1-+logs4;
x

X -x(1+2logs2)+ 2loge2=0;x=1,x=2logs2;
Orset: 1; 2log; 2.
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5x-4>0
1728 (c). a) logg 2 VSx -4 = logy,x; O/13: { ¥ 0 > ;x> %;
x>

¥ -5x+4=0x=4,x=1;

6)log s V3x* —7x+9 =log, (x+2); Ol3: x>—-2;3x2 = Tx+9 =x’ +4x + 4;
24— 1x+5=0;x= %,x=5;

B) logy (x— 1) = log; V6x 11 ; OJI3: x>%;xz—8x+ 12=0;x=6,x=2;

r)logoax =logoaVx* +x; OM3: x> 0; ¥ =x"+ x;

x =0 — He Bxoaut B O/13;

OrtBeT: HET pelueHuii.

1729 (c). a) log’sx + 12 =T log . x; logh x~ T log , x + 12 =0;
log,x=3;x=8;2) log.x=4;x=16;

Orser: 8; 16;

6) logsx —6log | vx +8=0; log’sx—6log, x +8=0;
i 2

! 1
I)log0,5x=4;-x=-i"6';2) lOgO.S_x:Z;x: I;

Orae'r:i;l;
16 4

B)9 logZsx=11logx+ 12; log?,x - 11 log ,x - 12=0;

1) log ,x=12; x =4096; 2) log ;x = ~l; x= %;

Orser:4096;%;

log, x+11=log? x -2log, x +1
r ,/lo.x+ll=3lo x-1; 2 2 ? ;
) leg; & {BIogsle

log,x=5
log? x - 31k ~10=
{ngx Slog, x 0 0; _[log2x=-2; x=32, X=l;
x22 4

x22

Orset: 32; 1/4.

1730 (c). a) log y+ 1 (P ~3x+ 1) =1; = 3x+ 1 =x+ ;X —4x=0;x=0,x = 4;
noacraHoBko# ybexaaeMcs, 4To x = 0 — He NOAXOAMT, X = 4 — MOJX0AHT;
Orser: 4;

6) log, (2x’~3x-4) =2;2x-3x-4=x%

X =4 — NOAXOAHT; X =— | He NOAXOAHT;

Orsger: 4.
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0,2">7
1731 (c). a) In (0,2 - 7)=1In (9-3 - 0,29); O13: {0 3; HET pelleHuit;

x
b3

6)9"8* —12.3VE* 43l827 — g, X:O ;x=3,x=9;
x°=12x+27=0

B) ¢ ¥ % =) Vg (x-2) - 1==lg (x+ 1);
lg(xz—x—2)=l

' xet2=0 ||°°F
x>2 ;{x TTEEN Hx=3) x=4;
x22
xz-1

kXZZ

Dlogs(2+3-5=x+1;2+3:57"=5-§%5-5%-2-5"-3=0;
1)5 *=1;x=0; 2)5 =-{(3/5); vet pewennit;
Orser: 0.

1732 (c). a) 10 |n2(3x—e)—51n(2x+u) — (0’|)!n(2.\'+u)5—l :
1-5In2x+e)=In"(Bx-e)—5In2x+e); n*3x -e) = 1;
pke
Ix—e=e K
3x—e=1/¢e & +1
X =——
3e

; nposepko# yoexnaeMesn, 4ro 06a KOpHA MOIXO0IAT;,

2 e+l

37 3¢

O)lgO+3"-1)-1g(3 ~-2-99)=0;3"+3 -3 -1=3"-2-3%
3:3% +2-3"-1=0;

N3= -;—; x=-1— noaxoaur; 2) 3" ° ~1; HeT pewicuui,

Orser: ~1.

1733 (o). a) logjo (g (x+1) = 1) ' =log o7 (3 Ig (x + 1) = 1) —log g7(lg (x + 1)+ 3);

Ortser

7
1P+ D+21gx+D)-3=31gx+D-1L1g x+ D=log(x+1)=2=0;
Dig(x+1)=2; x =99 — noaxoaur; 2) Ig (x + 1) = — | — ser peureuni;
Oreer: 99,

0) logﬁ (Gx-2v3x-1)=2log; 2V3x-1 +1);3x~1 =43x-1;
V3x-1 (J3x-1-4)=0;
1) J3x— =0;x= % — NOJAXOMT;
) VIx-1=4;x= % — (OAXOAHMT,
1 17

Oteer; —; —.
3 3
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1734 (c). a) lgzx—Sllgxl =0; 1) llgxl =0;x=1,2) llgx| =5x=10%,
Oreet: 1; 10%%;
2
6)In®x - 3in”x =0;In%x |1
|in x|
Orset: e ™.
1735 (c). a) log? o5 x - 3 |log o5 x| +log o5 x=0;
) x € (0;1], €. logos x| = log o5 x; logﬁys x—2log,sx=0,
[logosx=0 [x=1
x=1/4

-3 =0; [Inx| =3;x=¢*;
Jin x|

| log s x = 2’
2)x 2 1, 1.e. | logysx| = -log ¢ 5 x; Iogg's x+4logysx=0;

_Iogo_,x=0 NELE
x=16

_Iogo_s x=-4
Oreer: 1; 16; %;
6) Ig” x — 9jlg x| — Ig x =0;

lgx=0 x=1
1) xe(0;1], T.e. |lgx] = —lgx; 1g%x + 8lgx = 0; ; ;
)xe(0:1], e Jlgx| =-lgx; lg'x + Blgx [ng=_8 [x=104
lgx=0 {x=1
) x2 1, Tellgxr =lgx; lg’x - 10 1lgx = 0; ; ;
)x Tc]gxl gx gx gx [ng=10 |:x___1010

Orser; 1078 1; 10%,
1736 (c). a) log, (2sinx—1)= log; (2 - sin’); sin’x + 2 sinx -3 =0;

6 6
sinx =-3 n
. L X= — +271nm;
sinxy =1 2
6) logs (2 cos’ x — 1) = logs (—~ 11 cos x + 5); 2 cos’x + 11 cos x— 6 =0;
=1/2
[cosx ; Tk —(11/2) +5 <0 ncos x| < 1, To peiueHu Her.
cosx =—6

1737 (c). a) log, sin x = log, (—cos x);
sinx+cosx=0 [sin(x+n/4)=0 [x=—(n/4)+mn
. . . m
sinx>0 ;o 4sinx >0 3 3sinx>0 : x=—z-+21tn;
cosx <0 cosx <0 cosx <0
6) logs cos x = log; (—sin x).
cosx+sinx=0 [x=—(n/4)+nn
. . n
sinx <0 3 4sinx <0 ;x=—z+21tn.
cosx >0 cosx>0
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1738 (c). a) Vx sinx log; x=0;
sinx =0 Xx=nn

Jx=0 x=0
log2x=0; x=1 ;

x>0 x>0

Orger: =n, n>0; 1.

6) V3x+1 cos2xlgx=0;
\/i+—=0 [x=—(l/3)

cos2x =0 x=3+E
lox =0 : 4 2
gx= |x=1
Ix+120, x>0 x>0

Orger: E+—7£'1,r120;l.
4 2
56.39 (1739). 2) 2 ™' (sinx — -—‘/23 Ylogos (x +4)=0;

sinx=——§— x=(—])"£+un
2 . I
logys(x+4)=0" |[{x=-3 ’

x> -4 x>-4
-
Omeer: (~-1)"—+nn,n20,-3.
3

6) (sin 2x + cos 2x) (x - 8§ /2x —15)=0; O13: x > 7.5;
1) sin2x + cos2x =0; sin (2x + (1/4)) = 0;

x=- % + —%n— ; n 2 6 (T.K. x J0mxKeH BxoauTs B O/13);
2) x=8J2x-15; x* - 128x + 960 = 0; x = 8, x = 120;
Orteer: §; 12(),——7E -+ E, n26.

8 2
1\
1740 (¢). a) 1+ X2 = [—2—) : O4EBHIHO. X = () — KOpeMB;

(1 N
. 1 .
K I+ x> 1, L;J < 1 npu Beex x # 0, 10 Apyrux xopueii, kpome x = 0, He,

Oraer: 0.
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3-xt= 21’]; nycts x 2 0; T.k. napabona yObIBacT Ha 3TOM MPOMEKYTKE,
P Y p YT

a 2'*' pospactaer, TO mepeceueHHe MOXKeT ObITh TONBKO OAHO — B CHIY
yetHocTH QyHxuuii y =3 — x2 u y = 2% x = —1 — TaKxe KOpPEHb ¥ APYTHMX
KOpHei, kpome x = 1, He Oyaer;

Orser: 1.

1741 (). a) 2 - x - ¥x =0;

2-x= :/x_ ;¥ =2-x-y0uBaer,ay = {l,;r— — BO3pACTacET, 3HAYHUT, rpadHKH
TUX GyHKUMA UMEIOT TONBKO OJHY OO0 TOUKY —x = |;

Orsger: |

6)logsx +(x— 5P =1;

OI3: x>0, npu x > 0, y = logs x Bo3pacTaer Uy = (x — 5)° — Bospacraer = y =
=logsx + (x — 5)3 — BO3pAcTaeT; 3HA4YUT rpadMK 3o PYHKUMM MOXKET UMETh
TOJIbKO O/IHO NEPeceUeHHE ¢ MpAMOH y = 1; NIerko BHAETb, YTO NECPCCCHCHUC
Oyner npux = 5;

Ortegert: 5.

56.40 (1742). a) sin %"x=f—4x+ 5 pynkuma y =X —4x + 5 =(x-2)* + 1
, 5
HpUHUMaeT MMHHMaTbHOe 3HaueHue | mpu x = 2; PyHKUMS y= sme
2 8n "
NPUHUMAET 3HaueHue | npu x =g+-5— => X =2 — eAMHCTBEHHBI! KOpEHb (T.K.

X -4x+5>1mpux =1, asin%’ixs 1); Orber: 2;

6) — cos 7mx = x* ~ 6x + 10; paccyxuas aHaNOrHYHO NpPEABULYIIEMY MYHKTY
HOMYUYHM: X = 3;

Orser: 3.

56.41 (1743). ) Vx* =2x+2 +log; x' =2x+10 =2;

dysxums y = Vx’ ~2x +2 NprHEMaeT MHHHMANbHOE 3HaYHKue y = | npu x = 1;

dynxuns logs NxP=2x+10 NpUHHMacT MUHUMaAbHOE 3Ha4eHKe y=1 npu x=1;
Ortser: 1;

6) (x—7)° +logs Vx' —14x+74 =1,

paccyiias aHaNOTHYHO NMpPEABIAYIEMY MYHKTY, NOAy4YuM: x = 7;
Ortser: 7.

56.42 (1744). a) log, (xX* — 4x + 8) = sin STwc - cos %; dyukuus y = log, (x* -
4x + 8) npuHUMaeT MUHHMANBHOE 3HaYHHE y=2 NpU x=2, IpH X =2, y > 2;

. Smx L
yHkums y= sin el cos > NPHHUMEET MAaKCUMANIBLHOE 3HAYCHHE ¥ = 2 NIpH
x=2;mpux=%2,ys2; Orser: 2.
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6) log; (X* + 4x + 13) = cos mx — sin —743 paccyaas aHaTOTHYHO NPEaLLLyIeMy

RYHKTY, DOMYUUM: X = —2;
Ortgert: -2.

§ 57. Pewienue Hepagencme ¢ 00HOU nepemeniion
57.1 (1745) a)x*-9<0; 1) |x| < 3; 2)x* < 81;3)x%< 729,
®—<—

1746 (c). a) logg,x < 0; l)logs:\>0 Dlogoax<1;3)x>1;

'°0<1;2) 107 < 1000; 3) x < 3.

6) 10> <1;1)

5§72 (1747). a) sin x + 2 log; x > 20 u sinx > 20 — 2log; x; SBISIOTCH
PABHOCHNLHBLIMK, T.K. NCPEHOC M3 OXHOH YacTH ypaBleHUS B JPYTYIO He
HapyIUaeT paBHOCHILHOCTH;

sinx
6)

N

f103TOMY AOMHOKHMB Ha HCI'0, Mbi HE HAPYWHM DABHOCHTIBHOCTH;

21 u sin x2v/x% +1 ABAROTCA PABHOCHIBHBIMU, T.K. V' +1>0,

B) 13 - ]3"2"4 = 10°ul13 210"+ 13"2'4 ; SBNKIOTCA PABHOCUNLHLIMH, T.K.
MEpPeHOC e HapyIaeT PaBHOCHILHOCTH;

r) 10 *~ "lg (x*-4)<0 n 1g (x>~4)<0; 2BAM0TCA paBHOCKALHBIMH, T.K. 10 1> 0,
OITOMY Pa3iCHB HA HEr0, Mbl HE HAPYIIIM PaBHOCH/ILHOCTH.

573 (1748). a)lg(x2+9)>lg(2x2+4)<:>x2 9>?x+4(nc X+9>0n22+4>0);
6) 147 0< 14 & Tx-9<x2—6;

B) Y4x-9 = Y7Tx+9 < dx-92 T +9;

r) loggs (162 + 8) < loggn (x> + 1), 16x* + § > x> + 1.

“ls2ce1s R )
57.4 (1749). a) 45; HET pelueHuH;
X <—

l7x+9<9x+99

6 6.\'+2S4x+24_
2x-12x+7

xSlI. g 11
x28° xel8: 1)

(+1) =(x-1)" 212 x23 _
57.5 (1750). a) - ) ; 29 ;X € [3; +o0);
(x+4)x-4)-(x+2) <9 x>-"

o) (3D v e )= <8y [Xo8-d<hx [axob g
3x-16<x 2x<16 x<8
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T+3x<5x+3 x>2
1751 (c). a) {7Tx—15<4x-3 ; <x<4;x€e(2;4);
[1x-32>13x-42 {x<5

29+ 25x>2(13x+9) |x<ll
6) {2x>5 3 9x>2,5;xe(2,5; 11).
3(5x+3)<4{4x+3) x>-3

3x+5 10-3x _2x+7 168
+ >

1752 (c).4) {_ / 3 32l
Ix N+l 3x-1 13-«
3 6 3 2
45x+75+210-63x - 70x—245>-840 [88x<880 [x<I10
14x—11x-11>6x-2~39+43x x<S x<5’
x € (~x; 5);
2x-11 19-2x .
61 4 TS [2x-4x-3x<-38+11
12x+15 1 x [0x+75>9x-9+15x"
>—(x=-D+=
9 5 3
[0x>27
; x€(2,7; 6).
14x < 84
[x<—l
3 2
) -D<0 O<x<l
576 (1753).a) i~ =¥ , XD ; :
3xP—x>5-15x  |[3x*+14x-5>0 |[x<-5
x>1/3
xe(~w =5)u(l/3: 1)
X+3 1 12 <0 x<7

-7 x-17
6){* ) : - R —c; —(2/7 112, D).
) iy ed 7H2>0 |:x< 217 xel(-w;, — (21T )

> -1
4x—2 4x-2 x>1/2
x 24 <0 xX2+2x-24<0 [-6<x<4
S7.7(1754). a)4 x+2 (x+2) 1 4xz-2 s 4x>-3
-3x<9 x>-3 X #-2

xe{-3;-2) (-2:4)
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x>3,5
x*—1,5x-17 2x* =3x=14>0 [x<—2
6)!{ (x—4) ;4-5<x< 5 i 1-5<x<5;
x2<25 x#4 x#4

x e (—5;—2)u(%;4)u(4; 5).

450 x>2
—4>
57.8 (1755). ) [x | x<=2; xe(~o0; +o);
x—-6<0
<6
x26

3

- >

6) (X 3) _27; 1; xe(—l; +co);x>-l.
4x-1<12x x>—§ 8 8

- -1<x<0
57.9(1755).a)[" 4>°-[ i

s ) —1;0 39+ s
x=6<0 x>3 xel 1o =)

<3
(x+3) ¥ —3x49)<54 [x*+27<54 |~
6) |, 950 ; i | x<=3; xe(—;3)w(3;+0)
X =9>

2
x >9 >3

_ x<=-3
2x 3>0

3 1 1 3
1756 @.a) | **3  ; lx>2 xe (Cm3) Ut it ) US4 ),
(). a) Sral x> x € (o0, =3) U 3 2) (2 o)

4x_2< ~-1/5<x<1/2

) 5 3x+15 -S5<x<-3
% (x+3)>0 x>0
x+3 X ¥ ; ; X € (—0;—3) U (0; + 0);
3 2 x+4 x<—4
<= <0
Lx-2 x {x(x-2) 0<x<2

6)

x<-3

-
(x+3)}x-D>0 |x>1

; : L=V2 ) U (l; +o);
[2-x*<0 27 FFEE? V1wt )

xs—ﬁ

B)

—5<x<5'

Nl x-t xe(=3;5)

Lx+3

<0 |-3<x<l’

-x2 <25 [
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x2-4
r

57.10 (1757). a) log,s (x — 1) < log4 (2x + 3); 0 <x—1 < 2x + 3; { \
x>

Oteet: x € (1, +x);

x>3

-4
6) logo (2x + 1) <loggs (x—=3); 2x+1>x=3>0; {” . xe(3; +o).

57.11 (1758). a) log, (2 -5x) = log, (2x-3);

" n

x>2,5 x>2.5
0<2x’-5x<2x-3; L—<O ; [x<0 ;x € (2,5 3%
LZf—7x+3SO 1/2<x<3
6) lg (3%~ 15x) < Ig (2x — 6), 0 < 5x*— 15x < 2x - 6,

x>3 x>3
x<0 ; x<0 : pelueHuit HeT.
5x2-17x+6<0 |0,4<x<3

57.12 (1759). a) 2 V*** .>_% V128 ,0M3: x = —4; yx+4 =-1+ %;

4x+16 2 25;x € (%;+oo);

g
6)0,5‘m 1< l;sinx2~——3—;xe [~lt— + 2®n; i-1£+21rn].
2 3 3

1760 (c). a) logy (x* — 10x + 40) < logs (4x— 8); 0< x> - 10x +40 < 4x - §;

x*-14x+48 < 0; x € [6; 8];

6)log0,7(9x—4x2)2logo,-,(xj+4f);0<9x-412_<_x’+4x2;

x(x* +8x-9)20
sxel; =)

0<)r<2 [ 4)

4
x+l  x-2  x+l1
x+2 2x-4" x+2

x-2
B) log ; o a > logﬁ

x#2 X
2<0
<2x+2< : x ;xe (- O0)
x+2 >-1
x>-1 [x<—2
x<-2
r) log; (5x-4)< log,xz;x2—5xv4<0;xe tk; 4).
3 2
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X
x27

57.13 (1761). a) (** — 6x)° = (x - 7)%; ¥ - 8x +7 2 0; [ Sl; x € (=0; 1] U [7; +wo);

6) (-2’ s x-x-2)5 2% —4x +250; 2 - 12 < 0;x = 1

<1
1761 (c). ) (x** - 6x)° = 2x -7, ¥ - 8x+ 72 0; [x>-_,; x € (—o0; 11U [7; +o0);
X2
6) (P -2’ < (2x-x"—2)% 2x2 - 4x +2<0; 2(x - 1)*<0;x = 1;
B (P —10)"' < (5-20)"; 2% + 2x—15<0; x € (- 5; 3);
) (62 —ax—2)> (2 +3x + 10) S —Tx—1250: | * <
x>2,4

x € (—0; 1) U (2,4; +00).

5714 (1762). a) 7' + 1)6 = (2" + 17)% 2% + 1 22X+ 17; 2" = 16; x € [4; +o0);
6) (2 0,1* +3)'° < (0,1* + 103)'°;, 0,1* < 100;

x € [-2; +oo).

57.15 (1762). a) (3 - 3logy 2 x)"* < (logg x + 7)'%; 3 — 3logy 2 < logg,x + 7,

logg, x>~ 1;x € (0; 5); 0 <x <5.

6) Glog; x — 24)° > (2 logy x — 22)%; 3logmx — 24 > 2logyx — 22,

log; x> 2; x € (49; +m).

1763 (c).a) 25+ —8%* 12 0,2% —2% = 0; 2 35, x (x—3) 20;
x € (—o0; 0] U [3 ;+ 0);

2 2 2
)27 5% -3 ¥ <0, 353 <3571 324 25 16 xe (0= 2) U (25 + ).

3
1764 (c). 2) (/3 )8* < %{_g Jner 37787, %tgxs % —tgx;

n n
tgx<l;xe(—— +7an, — +mnj;
g ( > 1 1

6) ﬁ2w3x>

; cosx>—1—cosx; cos x>—(1/2);

2_2msx’
xe(—zT’t + 2 7n; ~2—j’£+2nn).

X

3 <-—
57.16 (1765). 2) 3% -2-3" -3 = 0; [ ; xe[l; +o);

x

6)2-52"—5’—150;—% <5< 1;x e (~o0; 0].

57.17(1766).2) 3 "2 *+3*.2 7 <10,5; 3* -2 (6 + 1)< 10,5; 3* 2*<1,5;
(1,5°<1,5; x e (—oo; 1]:

6)2%- 5 F 275 228:27577(5+2) = 2,8; (0,.4) < 0,4;

x € (—o0; 1].
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Yx <-1
5718 (1767.2) ¥x - x -2>0; & , x> 64; x € (64; +o0),
i/;>2

6) x ~6Wx +8<0; 2<Yx <4 2% cx<d® xe2"; 20).
57.19(1768).a)3"+3‘“‘.<_4;3Z"4-3"+3$0;153"53;xe[0; 1];
6)25 *-50>5** 52 5.5 _50>0;

57<-5
3 x € (—o0; —logs10).
57510

57.20 (1769). a) loglx — 7logy x + 12 < 0; 3 <log, x < 4; x & (8; 16);
2

xs1/27
[log,,x23
3 logl,x-10log,; x+3 = 0; ; Hxz—
0)3 log,; g_;_ Llog,,3x51/3 f
x>0

x e (0; 127 [T\/%;m),

57.21 (1770). a) log*, (x - 1} + 3 log, (x— 1)+ 2 = 0;

<
I -ns-2 |**
{"g’(" )52, Pxe (1 31005 e

log,(x-12-1"

3
4
xzi
2

6)9 logo, ¥ _4.3‘050.1' +0,1 logy, 3 <0; 32l050,.X_4,31°su‘.r _;.3<0;

1<3"%% <3; 0 <logyx<1;0,1 <x<1;xe(0,l;1)

5722 (1771). a) 2sin“ x -3 sinx+ 1 €0; — <sinx< I;

|-

b4 h1:d
x €= +2an, — +2mn];
[6 p ]
6)coszx—5¢osx+4$0; 1<cosx<4;cosx=1;x =2nn.

57.23 (1772). a) 3> 12 - 1,5x; x > 2 (cM. puc.);

Y,
8
4
2 X
20 2 4 6 8%
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6) 2" 2+x; x 2 0 (cM. puc.);
Y

6
4
2 X

2% 2 4 6 8
B)3* <12 -1,5x; x <2 (cM. puc.);
Y.

r) 2¥ <+x; wer pemenuti (cM. puc.).
Y

2

b

29 2 4 6 8
57.24 (1773). a) logox < 6 —x; x € (0; 4) (cM™. puc.);




r) logsx <x*; x> 0 (cMm. prc.).

57.25 (1774). 2) x* + 1 > cos x, x — mo6oe uucIo (CM. puC.)

4
4
2
P
N_A4 o 2 _ &
-z

\u
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1775 (¢). a) 3% > cos x; x — moBoe ancno (cM. pue.)

.2
B) 3*" * <cosx; x = 2nn (cM, puc.) (B OTBETE 3a]aUHMKa ONEUATKa),

4

X
~3 Xy N e
.4
) Vx? +12sinx; x — moGoe YHCio (CM. pHC.).
¥y

3
2

2w N\e TN 2
0 \_/x

1776 (c). a) lgx <-l——l; x € (0; 1) (em. puc.);
X

2
1

X

-1 1 3 4
-1

.3
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Jo-x*

1777 (¢} a)y = —;; obnacth orpeaeneHus AaHHOK ¢y HKUMH;
log,(2-x)

xe[-3;3]

x<2 ;xe -3 Nu(l;2),;

x#1

) x>3
6)y= —9—:5—— ; 061acTb onpeAenenus AaHHON Gyuxuuu: §x # 4
log,(2 - %)

x22,
x<-2
x e (3;4) U 4; +w).
57.26(1778). 2) 9 72 + 4 - 3 > 24%;32‘*‘2(9+4) > 133;

xx+22-1;xe [—-g-;+oo);.

6)8”'2+3-23"2324-;-;23"'6(1+3'24)S%;

Ix-6<~-1;x e (~oo; —;].

5727(1779). 84 -9-2% +8<0;1<2% <8,0<x <3;xe (0;9);
6)9% —10-3% +9<0;1<3%<9,0< Jx <2x¢e(0;4).

1780 (c). @) x* —8x - 6x° + 12x* 2 0; x (x> — 6x7 + 12x — 8) = 0;
x(x=-2)(x-220;x(x-2)°20;

N X
0\____./i

x € (—0; 0] U [2; +o0);
6) x* + 12x < 13x% x(x* = 13x + 12) < 0; x((x* = x) — (12x = 12)) <0;
x(x - DO? +x~12) <0; x(x — D - 3)(x + 4) <0;

+\ - =4+

1 3

X

xe (40 u(l;3),

5728 (1781). a) (x—2) logy (x +2) 2 0; OM3: x> - 2;

BOCITOJIb3yEMCH TEM, 4TO Sighn logs(x + 2) = sign (x + 1);
+ - + X

Py & O -

-2 ~1 2

x€{-2;-1]U[2; + o0);

610736



6)(3-x) ,/log3(x+5)50;
OJI3:x>—-4;x =3>-5;x € [3; +oo),
1782 (c). a) (x - 3,1) In (x> = 10x + 22) = 0,

2
1) {x ~10x+22>1 {(x—7)(x—3)20; x € [7:+ o;

x23,1 x23,1
)
xs3.1 x<3.1 x<3,1
2) {x —10x+2251; {(x=3)x-T7)<0 s 13sx<7  xe[3 3,01
X -10x+22>0 [(x=5-3)x=5+3)>0 |[[x<5-3
L>5+\/§

Oteet: x € [3; 3,1 U [7 + 0);
6) (x-7,3)In(x*— 8x + 8) < 0;

) {i:;; +8=1, {i";’);x D20 ol
X273 (x-TXx—-1)<0

2) {x* —8x+8s1; {(x-4+2V2)x-4-2V2)>0; xe@D;
X -8x+3>0 |x273

OrBer: x € (—0; 1} U [7;7,3).
57.29 (1783). 2) 2" - 3) Bx - 4) s 0; (2* -2°823)3x - 4)<0; x [—g— slog; 3%

+ - +

o . .
\.g

43 logz3

6) Blogsx-1)(3x—-4) = 0, 013: x> 0, 3Iog3%-(3x-—4)20;

+ - +

4/3 5

-
-

xe(O;%]w[iﬁ_ﬁoo).

57.30 (1784). a) (x + 3) log ; x<0; OA3: x> 0; npu x> 0,
7

T.€. HCXOJIHOE HEPABEHCTBO PaBHOCUIIBHO cheayromeMy: log, x <0;x € (1; +w).
7

6) {x~5) Vx+1 <0 {X;STO; xe(~1; 5)
x ——
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Jx-}
) £ =l 0 ; BocmoL3yeMcs TeM, yTo sign (¢ ™' — 1) = sign (3x - 1);

+ - + X

8

W —

xe o BU(F i+ ook
0
Nx Jx+7<0; {x( ; xe (=7.0).
x>-7

2

- 3

1785 (c). 2) Vx log; (*—8)>0; {" 8>1, {le) : ve(; +oo);
x>0 x>0
2
6)3* ° Vx? -4 <0; peuenuit rer, T.x. 3¥-1 50y Vx2-4>0);
B) v—x log, (100 -x%) <0; O/3: x & (- 10; 0]; 100 ~x* > 1; x € (/99 ; 0);
8

xi-s £S5 Al
N ~0,5) logs (4x+ 1)>0; (2" 7 =27 )log,(4x+1)>0;
O/13: x> "zl; ; xe (-1/4,0) U (2; + ).
+ - + X

& D P

(9 o 2

1786 (c). a) 20

. |
- —': -
D GRELE NS P o

x+2 x+2
x € (003 ~2)[3; 4p(4; +oo);

]
Y3
G307 403) Lo oM xw2, w1 20 <0 v €[5 — U 1 2).
x+2 x-2

6)

57.31 (1787). a) (* - 22) (t@ x + 2°') < 0, OJ3: x # E”+ m;
Tk tgx+2>0 T0x € [0; %)u(%;Z];

6) (xz + 4x)(ctgzx+3”')so s TR et x+ 37> 0,710 x € [ 4, - M)U(-m; 0).

V2x+4 o J2x+4

1788 (c). a) ;OM3: x 2 — 2; x =~ 2 — penicHxME;

2:-3 - 7x—J
1 | S
AYCTh TENEPD X # —2; FZ F,x =3,

Orser: x €[3; to) U {-2};

- 163



JT+6x _ T+6x

7 7
< ;O3: x 2 —— ; x =—— — peleHHue;
6) 0,2x0| 0’3x+l 'u 6 6 p

x+1
nmycTs Teneps x # —(7/6); 57 < (?) ix<-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; % <xs 1—2—3; xe(1,5;51,5);

6) (Vox—1 +5) (5% ~—;—)>o;

2 2 _ -—
siLlsg ¥ 1> [1 ]
5 N 1 ) X€E '6‘; +o

6x-120  |*%%

B)cosx (2" +3*7) 2 0; cos x> 0;x € [—-‘;l + 2 7nn; % + 2 7nl;

r)(2— VBx+1) (log?os(3x - 6) +2) < 0;

- >1
2 3x+1<0; x  x € (2; +o),
3Ix-6>0 x>2

1790 (). a) V3x' +1 2 x+1; Dx+1<0;x<-1;
Dx+H>0;3 +12x°+2x+ 1; 26 —2x 2 0;x € (- 1; 0] U [1; + )
Otser: x € (—0; 0] U [1; + ).

<-1
6) Vx?+x<x+1;013: {x>0 Pt x<PR A2t x>~ 1;
x

Otser: x €[0; +0).

B) V5x' +4 <7x+ 10;
24
2 > + — D=0
5xt +4<49x2 +140x+100 |'1* ‘:(3)5”24‘0. (X 11)(“)
Tx+10>0 BEEE ’ 10 ’

7 x>-——

x€[-1;+ )

1) V2x +7x >5-2x;

1)5-2x<0;x22,5;

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; +0).
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1791(¢). 8) Vx? —11x-12 <Vx? +11x +6;
08 -1x~12<x+11x+6;

x212
(x-12)(x+1)20 <-1
{22x>—18 : ’ 9;xe[12;+oo);
x> ——
- 1
0) \/5'x2—10x-3>\/x—-2x2+3; S —10x-3>x-2x"+320;
.-leS-;—
2x* - x-320 3
; 3x>2 5 xe[-1,-2).
75t =11x=6>0 3 7
X< ==
7

1792 (). a) V' =4 — Jx-2 < \/x’ -4x+4;
Vx=2 (Jx+2-1-4/x-2)<0;

X =2 — peuienue; mycTs Tenepe x # 2; Vx+2 € Jx-2 +1;
0<x+2<x-2+1+2x-2;

9<4x-8 1
x>2 b *Z'.
x2-2

Orser: x € {2} U [¥ ; +o0);

6) \/xz—9+ Jx+3 = \/x2+6x+9;0113:x=~3,x23;

Vx+3 (Wx=3 +1-Jx+3)=0;

X =—3 — petucHHe; MycThb TCrcpsb X # —3;

Jx—3+12s/x+3; x~3+1+2Jx-3 =2x+-3>0;

4x~-12225 ngl 37
; 4; Omeet:xe (3} w[—;tw).
x23 4
x23
Jx = 5x - 4x+26 X2 Po5x-2x+12
1793 (). a) X X "W F D S 03| xco, YL IX DXL
T-x 7-x
x#7
x<7
{x<7 x<6

X' =5x>2x-12° {x26 ’

x-5x>(2x-12)

0;
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x<7
x<7

x<6
s x26 -X<6;

x<6

x>6
l 3x2—43x+144 <0 x<5%,x>9

x>7

x>7 x>7 -
Y {\/f—sxdv-lz’ {05x2-5x<4x2+144-48x’ ) Z_SXZO P>
3x°-43x+H144>0
OtBer x € (—oo; O fS; 6)(9; + x0);
\/T‘— x<-5 3
6, x +5x—-4x-6 < 2.0m3:|x20 ; x +5x—2x—10<0;
x-2 c#2 x-2

s N X
i +5x <2x+10° | ¥} +5x<4x?+40x+100" |3x? +35x+100> 0,

Jx>2 {x>2 {x>2 '
) >2;

x<2 x<2
o x<?2 x <=5 x<-3
; ) ; x=-5 ; X5-5;
1\/){2 +5x>2x+10 x2-5 20
3x2 +35x+100<0 —T<x<-—5

Oteer x € (—o; —5) U (2; +00). B oTBeTE 33Ma41KKa ONeYaTKa.

3Ix-926 [xz5_

1794 (¢). a) l3x-9| = 6; [ s x € (—o0; 1] W [5; +oo);

9-3x26" |xs1
4-2x<16 > -6
6 4-2x <I6; YL X e 6 10):
4-2x>-16 |x<10
5x+102-15
By Sx+ 10] <15; ;xe[-5; 1]
5x+10515
Ix+9>12 x>1
1) 9+3x: >12; ; i x € (~o=T) U (15 + ).
3Ix+9<-12 |x<-7
X>]
6x—1>2 2 1 1
1795 (c). a) [6x—- 1| >2; ; s X € (—o0; —— ) U (—; o)
©-a) l6x- 1 [GX_R_Z [ € o m) U (53 4e0)
X< ==
6
J+2xs4 7 1

el-%:5k

6)13+2x' <4; , X
3+2x> -4 2°2
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o) lox—1l<a; {71t e L3y
] 9x—l>—4, \ 379 r
xsl
5-6x23 3 1 4
5-6x| 2 3; ; ;xe(-o=Ju[~=, 0]
0 ls-6l [5—6::5—3 g Fegivizel
X2—
3
x20
1796 (c). a) |x+l| S2x; {x+1s2x ;xe[l;+o),;
x+12-2x
[x < -1
x<—-1 x>-1
6 I3x—al>xet |27 A5 <y xe (o) U @.5; +oo):
’ 3x-45x+1"’ —2-<x- ) . ’
3x-4<-x~-1 3
X< —
x<s0 x<0
x>0
x>0
) [2x-1] 2 x; x21;

2x-12x °
2x-1<5~x x<

W |-

XE(-OO;-;—]U[I;+00);

x>t
x>— 9
r)|16—8x|<4x+2; 16-8x<4x+2 ; 6.XE(1; —J-
16-8x>—4x-2 x<-2—

1797 (©). ) 2x - 1] + |3x-6] <12;
Dx22;2x-1+3x-6<12;5x<19:x € [2; —lgg-);

D12 <x<2;-x+5<12;x € [1/2; 2);

Ix< %;—Zx+l—3x+6< 12; 5x+7<12;x e (—l; %),

Orser: x € (-1; ?);
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6) 13x—4] =[x+ 21 =24;x= %; Ix—4-x-224;2x = 10: x € [5; ~oz).

2)-2<x< %;—3x+4—x-224;2—4x 24 xe [—2:—-;—]:
I)x<-2;-2x+6 24; x € (—o0; -2):
Orger: xe(-oo;—%]u[S&oo).

1798 (c). a) sin 2x = sin x; sinx (2 cosx— 1) = 0:

cosx=>1/2 o

sinx20 xe[27rn;?+ 27n]
cosx<1/2 xe[x+ 27rn;5—”-+ 27n]
sinx<Q 3

x € [2nn: g +2mn} v [r + 2nn; ST” + 2mn);
6) cos 2x < cos x; 2 cos?x—cosx—1 <0;-12<cosxs1;

x € [—2—” + 2nn; 3—75 + 27n].
3 3

1799(c).a)sin(g-—x)gsinx;sinx—cosx?.O;sin(x—%)20;
xe[E +2nn;-§£+2nn];
4 4
L8 T T n
6) cos(—~x)<cosx;sin — sin{—-x)=20;sin{—-x)20;
) (3 x) x S (6 x) (6 )

x € [—-541[— + 2nn; Iy 2nn].
6 6

1800 (c). 2) cos x > sin 2x — cos 3x; cos 2x cos x — sin x cos x > 0;
. .2 . .
cos x (1 — sin x— 2 sin® x) > 0; cos x(2sin® x + sin x — 1)<0.

cosx>0
cosx>0 n n
3 . : . 1; x € (—= +2an; —+ 2xwn);
2sin“ x+sinx—-1<0 ~1<smx<E 2 6
cosx <0
cosx <0 i -
. ) : smx < l;xe(—n+2ﬂn; -5—n+21tn);
2sin“ x+sinx~1<0 2 6

sinx >—
2

OtgeT: (—-Il + 2nn; —n+ 2nn) v (—7Z + 27n, ﬂr+ 27n);
2 6 2 6
6) sin x < cos x —sin 3x; cos x (2 sin 2x - 1) <0;
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cosx >0 —E”+2m<x<5n+2m

1 )
) sin2;nr<l r n
—— 4+ M<X<—+ TH
12 12
xe|-Lom Z42mlu §-7-I+2m: Zi2m|
2 12 12 2
cosx <0 1+21m<x<:l'—7t+21m
2) 1; ; X € ( lm+27m' 7ﬂ+2'rm)'
sin2x>5’ T 5m ’ 12 12 .

—+An<xX<—+mn
12 12
11n T s n Sn n
Orser: xe(— — +2an; ~ — +2anp N(—— +2nn; — 2an)\ A — +2nn, — +27n)
12 12 2 12 12 2

5-2°
1801 (c). a) G) > 7ML g L 1>0;2°> 8, x> 3;

; J5x -1 222x21;

6)(0,3)"*? <1;0/3: x 2 %

. 25— . 1
B) (37) oo < 3 T (06 2% — sinx < cos 2x — %;smx> >

xe(—”+27m; ﬂt + 27n);
6 6
10" 2. 01 2 (100 ™*D, 0f13: x> 2; In (x—2)— 1 = —In(x +2)

¥-42exeNd+e;+m).
1802 (c). a) Ig (0,2" - 5) <logy,; (95-3 0,20 ", Ol x < - [;

0,2"—5<95-3 0,25 G) <25; x> 2;

Oteer:x € (-2;-1);

) logs (3 V33 +1- 2> logo, VBx+1 +Ig(0,1; O3 VEx+1> 2,
3Bx+1 =2<3x+1;3x+1-3 Bx+1+2>0;

Jrrisa, [Vre1>2
[ma; %<M<l

(T.x. x 1o/KeH BXoauTh B O/13);

5
——:0)u(l; + o).
xe(27 ) w (1; + o)

1803 (c). 2) Y32 ~13 < ,:f(%) +11; 377(9-1)<24;-x<1;x> -1

(B OTBCTC 33Ja4YHUKA oneanKa);
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6) (sin x — cos x) ° < (0,5 — cos x)’; sin x < %;x € [—%I+ 2nn; -61I+ 2an] (B

OTBETC 33daYHHKA oneqanca);

S
B) (V6x+5-1)° = (6x-4)2;013:x = -i--, Véx+5—1246x—4;
6x+6—2~/6x+526x—4; 2W6x+5<10;6x+5<25;x< 139-;

T.K. X AomkeH BxoauTs 8 O[3, 10 x € B«, ?],
Inx<-1

1) Y2inx=3Inx+5 > Y6—aInx ; 2In + Inx — 1 >0; 1;

Inx>="
2
1
xe (0 —)u(Ve;+w).
e

1804 (c). a) YWx +2— YWr—12 1; vx +22= V5 +2 YV —1;
{‘/;_lSl;xE[l;ﬂr

Jx-120

Inx+3<In®x+2Inx+1 [lnxs—z

>

6) Vinx+3 Sinx+1; xz—lj— ; Inxz1 ;x € [e; +0);
€ 1
Inx+120 X2

B) sin x — Jsinx €0;0< Jsinx <1;0<sinx<1;
xe[2anmn+2mnn];
r) V2r 44 - J2r -4 >2,2°+4>4+2°-4+4 y2© -4,

x

(——2,_4 <1 {2 <5

; x & [2; log, 5) (8 oTBeTe 3ana4HMKa OnevaTKa).
4

22
21-4x>0 21
1805 (¢). a) log, 21 - 4x)>2; O13: <x>0 ;xe (0 DUl —4—);
x#1

Dxe (0; 1); 21 — 4x < x* x> + 4x — 21 > 0; peleHmid Her;
x> 1,21 ~4x>x% P +4x-21 <0, x € (1; 3);
Ortser: x € (1; 3):

2x-3>0
6) logy, _3(* —10x +9) $2; Of3: {2x-3=#1 ) x> 9Tk NpHX > 9,

x2=10x+9>0
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2x-3> 1,10 umMeer; ¥ — B0x +9<4 7~ 12x+9; 3% - 12x = O;

x<0 ' :
[ > 4; T.K. X AomkeH xoauTh B O/13, 10 x € (9; +w0).
x

57.32 (1806). a) vsinx—1<4—x% Of3: sinx > 1; x = §+ 2nn, 4 -2 = 0

x € [-2; 2], T.x. x noymxeH BxoauTs B O[3, T0 x = W/2;

6) Veosx~1 = x2—49;083: cos x> 1;x=2mm;x’ <49;x € [—7 71
T.K. x JoJokeHd Bxoadth B O/3, Tox= 0, x = +2n.

57.33 (1807). a) 6 log; [x —1] < 14 + 2x — x*; mycTh [x — 1} =a> 0, Torna uMeem:
6log;a<15-a% 1k y=15 - a° ybusaer, ay = 6 log, a — Bo3pacTaer, To
rpaguk OTOH QYHKUMM MOTYT HMETH TONBKO ONHY TOMKY MepecedeHus;
oueBHIHO, a=13 = a € (0; 3]; x € [-2; 1)u(1; 4]

Orser: [-2; 1)u(1; 4].

6) log, (& + x — 10) > 25 — 2x — 2x% nyers X2 + x— 10 = a > 0, Torsa uMcem:

log; a> 5 —2a; 1.k, y = log; a Bo3pacraer, a y = § — 2a — yGbiBaer, T0 rpapuku
ITHX QYHKUMA MOTYT MMETE TONBKO OJHY TOUKY MEPECEUEHHA, 0YEBHING, 4 =2 =
=> HEPaBCHCTBO BHINONHACTCS NpH a> 2; X2 + x — 10> 2;

P+x~-12>0;x € (~0;—4) U 3; + o).

§ 38. Ypasnenus u nepasencmea c deyma nepemeHHbIMu

58.1.
4 - y
x=-1| 7T [x=1 y=3
3
-11o] x 0 x
y=-3 _3
a) 6)
3 A
y{ x=1 y=4 Y
4
y=2
> 2
4] 1 x
0 x
B) )]

171



58.2,) 6) \y“
2%:2
0 2\:
B) Ay r) vh
y-x=4 z/
44 / .
0 x 4 0 x
-3 3x-4y=12
58.3. a) /—3,\y=0=>x(x—3y)=0 6) (x-1)y+5)=+0
ya v
v S
» : 0 1 x
> o x=1
x-3y=0
e y=-5 3
B) xv—2° =0= p(x-2y)=0 N xy-Sx+y=5=(x+1y-5)=0
e v
y=5
0 70 % -.r
x-23=0 o
-1 Jo x
584.2) x' -’ =0 6) X’ +7xy~18y =0
(x+9)(x-2y)=0
Y e
x~-2y=0

0 4 x
? x+9=0
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8) X’ +2xy+y’ =0 r) x2-3xy+2y' =0
(x+y)' =0 (x=y)x-2y)=0
he b2

58.5.
a)f-=
Y
2— —_— —_—
) =Y _g 0 2x° - 4x-2xy+3y 5=2x
x+y-2 X=y
x=y —4x+3y—5_0 —4x+3y =3
x+y=#2 xX-y X# V
ya Vi
~1$- i
12,5 1=
+ > -5
01 x ' 4/ >
y=x ! 0 ¥
]
]
_____ -5
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X
y —
=

+

}

6)

y

+

X

M=

+

2

)

a

'6'

53

%

*
g
yz\
02
x
2/\/4-
y:
)
B

[\




!
—

(=
—

6) [yl:-—g’l—()c-—l)2 = {x

B) y+2=—I-x*

v

y=0
=0

100

Y

58.9.
a) (x=12+(y—2) =16

“y

{

y=0
x=2

Y

«"
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8) (| -1)' +(y-2)* =16 D) (4 -1)" +(»]-2)" =16

; >
&iﬂ.ﬂ;
1 )

58.10.
a) 2Jx|+3| = 6 6) 0,54+ |y =2
Va vA
6AB
21B
A/\C R ) c X
—N/3 : "\’ v
21D
—-6YD
Sapep = 3540 =240-BO =12 S scp =4S 405 =240-BO =48
{x=7-2k
58.1!.&)x+2}-:7:>{x._k keZ
fx=k
6) Sx+y=17= kel
y=17-5%
58.12.
-7
a) '7_\'+2y=1::>y-_-l 2X
x:2lc:>y=1_“k¢Z=>x7:2k
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12y +1

6) Tx-12y=1=x=

y-——7k=>x=84':-H

€Z=>y=Tk

y=7k—l=>x=w¢z=>y¢7k—l

=Tk~ -
y m} _8k+1-12m

me{2,.., 6} 7

— =12k -5
@l 12meZ=>m=3 =>[x keZ

y=Tk-3"

58.13,a) x* -5xy+6y* =2
(x=2y)x-3y)=2

L x—2y=l¢> x=-1
x—3y=2 y=—l

2 x—2y=—l¢> x=1
x-3y=-2 y=1

3 x—2y=2<:> x=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)=17

x+4y=17 x=3
1. <
x=-2y=1 y=1
x+4y=-7 x=-3
2. =
x-2y=-1 y=-1
3. x+4y=l<:> x=5
x=2y=7 y=-1
.. x+4y=--l¢> x=-5
x-2y=-7 y=1
Orser: (3; 1); (-3;-1); (5;-1); (=5; 1).
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7/




x-y21

6) {x+ys1
x<2y

x+y23

58.16. a)
2x-3y<l1

_ HeT pemeHHii
5 x=-2y23
x+3y<-2
)'{l
x-yz22x x+ys0
T) 4x+yS3x ¢>42x2y
5x<2y-7 5x-2y<-7
HET peUICHHHA

179



58.17.a) 2|x-3|+2x-3y<0

4x-3y<6
x23
=
y22
x<3
W) °
bﬁ-
y=2 2 1
[}
! -
of 1 3 X

58.18.2) [x + y|+ 2x— y >3

xz1

x+y20
RS

x—-2y23

x+y<0

SN

x=1

58.19.2) (3x—y-1<2x+y~1

Ix—-y=21
S32x+y>1
x<2y

180

6) x-3+(y+2)22x+5
y2x+6
yz-2

x+y<-10
y<-2

<~

-10

=y




-1 y=-1
7
2







{x2+y254
Ix|+|y|>2

x2+y224
M+M<2

-2

x<9 x+ysi2
58.23.a) { y<0 6) iy—x<12
2x+5y210

AB=4, BC=-§=>SABC =%AB-BC=3,2 S e = 28p40p = AO- BO=144

5824, | 71%2
h+ﬂ52
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a) P=i=l
S 8
1
2.
S 4 9
P=-—2—=—=_
% S 8 32
B) P=-Si=-l-
S 8
1
2=
r) P=§i=._3=_7_.
S 8 24

s, =2-lj((z-x)—x’)dx=2(2x—lx2_.‘.x= l=21
‘ 20 73 3

§ 59. Cucmemut ypasrenuii

3
59.1 (1808).0) i >
x* 42y —xy+2x-3y= 3
=3— -
FEY L4~ 14y +12=0;
9+ ~6y+2y° -3y+y* +6-2y-3y-3=0
3 3
2 ~Ty+6=0; y== x==; y=1, x=2;
Y Y y 2 X 3 y x
Orsert: (2; 1), (3 3)
22

=2+x

G){yJ , X=X —8-6x2-12x+8=0; x*+2x=0;
x -y =-8

x=0,x=-2;,y=2,y=0;

Orteer: (0; 2), (-2; 0).

’ 2 _
B) { oy _y+5=>\1‘x2—4x+6=x+4

y=x-1

—x? ~4x+6=x"+8x+16 |x*+6x+5=0

= = =x=-1
x=—4 x>—4

=>y=-2

Ortser: (-1; -2).

x+2y=1 x=1-2y
T, 2 2 ; 2 2 2 ;
2x +3xp-3y°=6 |2+8y*—-8y+3y-6y° -3y -6=0.
y2+5y+4=0;y=-—4,x=9;y=—1;x=3;
Otser: (9; -4), (3;-1).
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+y=3

1808 (c). a)
X +2y —xy+2x=3y= 3

x=3-y
9+ —6y+2y* -3y+3*+6-2y-3y-3=0
47 —14y+12=0;

3 3
22 -7y+6=0; y== x==; y=1, x=2;
y =1y y=3 5 Y x
Ortser: (2; l)(33

272

=2+x
6){}13 s - -8-6x"-12x+8=0;
x -y =-8

X +2x=0;x=0,x=-2;y=2,y=0;
Orser: (0; 2), (-2; 0).

xX+y=5 x=5-y
B 5 >
L+y =35 [125-3° +15y =75y + > =35
1552 - 75y +90=0;

yP=5y+6=0;y=2,x=3;y=3,x=2;
Oreer: (2; 3), (3; 2).

x+2y=1
n 2 2 >
2x“ +3xy-3y° =6

=1-2y
248y -8y +3y—-6y -3y —6=0"

yz+5y+4=0;y=—4,x=9;y=—1;x=3;
Ortser: (9; 4), 3; -1).

Ix=y+1
59.2.a){ Y

y=3x-1
7y—2x+2 = 7y-4x+l + 6 {7x+l 7% 4+ 6

7.7 -6-7° —1=0 — KBaJPATHOC YPaBHEHHE OTHOCHTEILHO 7*;

N7 =1;x=0,y=-1; 2)7” —(1/7) — peueH#ii Her;
Orsger: (0; -1).
x=2y
%) Vlog (23 +x)+log , (x— y+ 1) = log,(——)
Y4 ’ ’ y+1

log,,; 4y +log,; (¥ + 1) = log,;(y +1);

185



dy(y+1)=y+1

1
+1>0 VY=, x==;
¥ Y= *T3
4y >0
Orser: (l, —1-)
2 4
1809 (¢).
x+y——”
a) 4 ;
sinx-siny =——p
N
cos(x—y)—cos(x+y)=——?
x=to ’
YR
In m
n Ry
cos(——2y)=0; :
(4 y)=0; ——
XS - —
8 2
OTBCT (__ﬂ_ﬂ; y ﬂ)'
g 2 8 2

Ix=y+1 y=3x-1
6) {7y—2x+2 = 7y-4x+l +6 ; {7x+l = 7-: +6 ;
7-7% -6-7"-1=0 — KBAIPATHOE YPABHEHHE OTHOCHTENLHO 7%;
1) 7" =1;x=0,y=-1; 2) 7" =—(1/7) — peiuennii Her;
Orser: (0; —-1).
x=2y

1
1 2v+ + | —y+1D) =1 R,
og%(y x) og%(x y+1) og;(y+l)

logy,;4y +log, 3 (y +1)=logy,;(y+1);

dy(y+)=y+1
y+1>0 ;y=%,x=—;
4y >0

Orser: (—l— 1)
2 4
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2 _
9 {\/7—6x-—y —y+5;

y=x-1

x=y+]
Y +10y+25=-y? —6y+1;
y2-5;2y2 +16y+24=0;

Y +8y+12=0;
1)y =-2,x=-1;2) y =—6 — He NOAXOANT;
Oteer: (-1; -2).

3x+2y=1
59.3 (1810). a) s
x—y=-3
Gx+ 2N+ 2x-y)=1+(3) 2;
Sx=-5;x=—1, =2,
Orser: (-1; 2).

o [N =1
Wr-2fy =4

-3y - (15 -2p)=1-3 4

_%J'=_5; Vx =2 x=4; =1
Otset: (4; 1).

B) {x+y2=2 s xt-2x+1=0;x=1,y= %1,
2)? +x2 =3

Oteer: (1; £1).
%/;+;‘/;=3

" {32/§-s</§=1

Orser: (§; 1).

;8%/;=16;X=89y=l§

! -lo =-5
59.4 (1811). 2) 4 o2 Bs ;
2log, x +3log; y=0

Slog, x=-15; x=-;-, y=9

Orser; (l, 9).
8
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1
CoSX+C082y =——

3cos2y—-cosx=2,5
c052y=%; y=ig”+ m, cosx=-1x= m+2%k;
Orser; (n + 27k; £(n/6) + nn).
) 2% _ 2x+y =6 2x+y=2 [y=4-2x ([x=5/3
B N 5 s ’

3 2x+y_2x+2y=_2 2x+2y=8 28—3x=8 y=2/3
Orsert: (—5- -2-)

33
2sin2x+g3y=2
6sin2x~21g3y =1

. 1 P A 1/] noJk
sin2x) = —; x=(-1)" —+—, =—t—
@)= x=C0 g yEt3
Otser: ((—1)"—”+ﬂ; -—”+-’£).
2 212 3
35 ¥ 33 =2
595(1812).a) {0 T .
15 2
+ =1
3x-y x-3y
6
0003HaYUB a = , b=

3x-y x=3y’

TOMY S 1M ; —==7;
Ja+—=1
3

b=-6 |3x-y=5
; s x=2,y=1
{a:l {x—3y=—l ¥ Y
Oreer: (2; 1).

3 N 6 -1
x+y x-y o1 3
5 +L=_2 x+y x-y
x+y x-y

3a+2b=—l; b= : x+y=—l;x=l,y=—2;
Sa+3b=-2 (a=-1 |x-y=3
Otser: (1;-2).
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59.6 (1813).

2x+3y=12
a H
loggxy+l=210g6zy
x=6-3y
loggxy=1, xy=6; 32 ;
6y-=y*=6
y 2}’
y2—4y+4=0;y=2,x=3;
Otger: (3; 2).
o [ =10-30
2x-5y=6 '

YpaBHEHHE Jx_y =10 —3;‘/; — KBaAPaTHOE OTHOCHTENBHO ;‘jx_y = ;‘,/x_y =
=2( ;‘/E = —5 He UMEET pelIcHuUi);
-2

5 » O3:xy>0; 3y+£y2=16; 52 +6y-32=0;
x=3+-2—y 2

Otset: (-5;-16/5), (8; 2).

33x+y =log,16x” )

Iog2x2+23x+y=6’

59.7 (1814). a) {

3log, x? +2log,16x* =18; log,x*=2; x=2, y=6. x==2, y=10:
Otset: (2; 6), (-2; 10).

3 -72y-x=2

|2y --3"=2"

. 3b-Ta=2 =1 —-y=2
Ry-x=a, 3" '=b a ; —da=-4: é 7 Y :
a-b=-2 b=3 2y-x=+tl

x=2+y
;=3 x=5 p=L x=3:
y—-2=+=1

Otser: (5; 3). (3; 1).
31 + 22 =5
1814 (c).a) {* V2T :
2 +log,x=5
Slogix=5,x=2,y=2;
Ortser: (2; 2).
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33 x+y=log216x2 )
logzx2+23x+y=6’

3log, x* +2log,16x* =18; log,x*=2; x=2, y=6 x=-2, y=10;\
Orser: (2; 6), (-2; 10).

glx+siny=2
g {3siny+tg2x=0,

2siny=-2; tg’x=3 y=-3’t+2m, x=t—§-t+ ik
Orser: (i—3{t+ 7k;-——21-t+ 2m).

-T2y -4 =2
r ’
2y -5 -3"" =2

3b-Ta=2
y-x{=a, 3*" =b © —da=-4,
ly xl 4 {a-b=—2 a
a=1 [x-y=2 x=2+y
; 3 vy=3 x=5 y=\ x=3
{b=3 {2y-x=:tl {y—-2=j;[ Y=o x=s oyl X

Oreer: (5;3), 3; 1).
31 +27 =5
1814 (). a) {~ o2 ¥ :
2V +log,x=S$
Slogyix=35;x=2,y=2;
Orser: (2; 2).
33x+y =log,16x*
log, x* +2Yx+y =6
3log, x* +2log,16x* =18; log, x* =2;
x=2, y=6 x=-2, y=10;
Otsrer: (2; 6), (-2; 10).
) tglx+siny=2
3siny+tg2x=0,

2siny =-2; tg2x=3; y=—;n+2m_ _x=j;§’.t+ 7%k;
Oreer: (i;’r+ 7k3——21r+ 2m).
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) 3V -T2y~ =2
T N
|2y-—x|—3""""=_2
3b-7a=2

2y-xl=a, 3 =p; s —4a=-4,
2y -x|=a {a-—b:—z a

=1 -y=2 =2+

a : x—y : X Yy L y=3, x=5 y=1 i=3
b=3 |(2y-x=2x1 |y-2=41
Otser: (5; 3), (3; 1).

2 2, .2

= . + = 4

59.8 (1815). a) y=x ; 6) xry ; 3 peluenus (cM.pHc.)
y=cosx y=2-x%

2 petieHus (CM.pHC.);

=sin
5) {* 7 PEIICHHI (CM.pHC.);
y=90,lx

/\LM
YEVA

v

.

9

y+2=+vx+4
r) ; | pemienue (cM.puc.);
y+x* =0

Y

2
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59.9 (1816). a) {y +x=3
Xy =2

Orser: (1;2), (2; 1);

>

— NWA

— 2

P

x+l___l

y-2

3x+2=y‘

59.10 (1817). a) {
Orser: (-1; 1) (cM. puc.).
4

2

X

4 -3 -1 12 8 4
)"1
-2

o(-3)
y-l=sin{ x-—
1818 (c). a) 2/

y+xi=0

Oreer: (0; 0) (cM.puc.)

2x+3y=1
4x+6y=5"

1819 (c). a) {

01 2 3 x
|
2
-3

6 17~ x(x— ol
y+8=2x
OrteeT: (2; 4), (4; 0) (cM.pHc.).
AY
4
4 2 \T X
T T 0—- i 4 v
4+

_ax-l
6) y=2 ;
|x~3j=y+1

Ortser: (1; 1) (eM.puc.).

N
-6-5-4-3-2-1_10‘ 1 2N\g/4 5 6
y=5in2x

% ly-1=2x-5""

Orser: (%; 1) (cm.puc.).

“2(2x+3yyH4x + 6y =-1.2+5; (=3 = HeT pelICHHIi;
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cos(x+ y)+sinxy =1
2sinxy +cos(x + y) =—1’

—(cos(x+y)+sinxy)+2sinxy+cos(x+y)=—1-1;
sinXy = -2 => HeT peleHHUIA.

l x
~1={=
B) 17 (3);
sinx=y
X X
sinx—l=(—l-) , HO (-l—) >0,
3 3

a sinx-1<0=> mer pemecHU.

r) xz+y2=4' y=x-4
y=x—-4  |2x*-8x+12=0"

x? —4x+6 =0 = pemennii Her.

y+2x=3
59.11 (1820). a) s 3 s
x“+y°=2
y=3-2x . . 7
X=ELYy=1L Xx=—, ==
55 —12x+7=0 Y 5775

Otser: (1; 1), (—;—, -;—)

y_(1Y]
6) {9 \3) 3 log,x=3""%
y=log,x
T.k. y=log,x Bo3pacraer, a y=3>" y6riBaeT, TO OMH HMEIOT Tobko | TOWK)
nepeceuenus (2; 1);
Oreer: (2; 1).
2sin(x + y) —3cos(x—y) =5

59.12 (1820). a) ] H
Tcos(x =~ y) +5sin(x + y) = -2

In
{Sin(x+,v)=l_ x+y=.2§+2,1(' "="4—+f(n+k)

cos(x—y)=-1 imy= 1+ 2m y=——4§+7(k—n)

Orser: (¥+ An+k); —£+ n(k—n)).
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Xoyt=15 |x'=16 [x=12
DMetaytarr’ pior * =tt’
y' = = y=
Otset: (2; 1), (2, 1), (<2: 1), (-2; ~1).
/ (<1

x+y 2
16/ 7 y X -
x+y
1, =az0 =b20
Vx+y

59.13 (1821). a)

y=3x
y—-x
1 a=1 =1 1
b= Ze== =3
PTY sva=9iy 1 SIS P 4y;{y o
16b~Ta=1 =3 == |xzo0 x#
x+y 4
y#-—x

Orser: (c; 3c), ¢ # 0 — mo6oe uucio.

1
6 R A 2"’=2_{x+y=l' =7
27437 =3 |3 =1 lx-y=0"| 17
2
Oraer: (-l-, 1)
2’ 2

59,14 (1821), a) {“"* —r=2,

log,(4-x)= y
log,(4-x)=-2+x+1; O3: xe[-1,4);

y= log;(4-x) y6uiBaeT, a y =+/x+1 -2 Bo3pactaer = OHH MMEIOT TONLKO 611Hy
TO4Ky nepeceuchus (3; 0);

Orset: (3; 0).
x+y=1 R
-1 7/3. X+y=l' .
2 2*‘r=(l) 8 lorar2aiay
- \4 2
x+y=1 |x=2
x-y=3" ly=-1’
Orser: (2; -1).
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(2x+y=%(x+3y)

(x+y)Xx+3y)=48 3
59.15(1822).a) 9 2x+y 3 34 Z(_,‘+3y)2 =48

¥+3y 4 x+3y#0

|
S5x=35y
1x=2,y=2%;x=-2,y=-2;

{x+3y=:tS x Y ¥ Y
Orser: (2; 2), (-2; -2).

x-3=4
6){y+2 ;

-3+ +2)} =17
x=3=4(y+2)
(Y+2)* +16(y +2)* =17=0; y+2=t%l;
y#-2

=-l,x=7,y=-3,x=-1;
Orset: (7; -1), (-1; -3).

X+yt=13 [P+y*=13 _
xtmyt=65" |2+ y)xP -y} =65

F-yt=5 |¥=9
Rayt=13] |y =4

x=13
{y=i2'
Oreet: (3; 2), 3; -2), (-3; 2), (-3; -2).
2x1 = J:zy2 +1
{Jx" =5y +2

1823 (c). a) {

4

22 x=zxl,y=1%1;

BrrunTas B3 BTOPOro MepBoe HONYUacM: {
xy =1

Orset: (1; 1), (1; -1), (<1; 1), (=1; -1).
y+x =4

1824 (c). 2) ;
3y+y*+2x° =20

Y +y-12=0; y=—4, x=2, y=3, x=i
Orser: (2; -4), (1;3).
7‘



4
y +x=3
6)1. , .
2x"-5x+3y" =1
2x* -8x+8=0; x> —4x+4=0; x=2, y =1zl
Orser: (2; £1).
x3ys=32'

1825 (c). a)
{ Sy =8

3

(0; y) He sBIACTCA PEIUCHUEM MPU BeeX y, (x; 0) He ABASETCA pelIEHUEM IpM
BCEX X;

3.5
4 =24; y=4xt; y=42x;

:J:sy3 8
1) x*-8x’=8; x==%1, y=22
2) —x*-8x* =8 — pewennii Her ;
Otser: (1; 2), (-1;-2).
(x+2y)(x=2y)" =9

{(x-zy)J(H 2y)? =-27
x-2y==3(x+2y) (aHATOrHHHO MYHKTY a);
dx=-4y; x==y; Yy =1; y=1, x=-1;
Orser: (-1; 1).

X
——xy = -9
1826 (c).2) {” ;

2xy-—1¥-=23
X

2
2232 _5=0; 2(1) -s(-’i)-3=o;
y x y y

—4x1+6=23,
x=3 =42
2)2=3 yz 2 E
y 3-3y*=-9 |x=16
Otset: (6; 2), (-6; ~2).
x+y+x 5
x-y y 6 x+y

6)4 , s x__y=b;(y¢0,x#=y);

1 {y =-2x
= -2 : ; pemeHni Her;
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b+a=-—i a=—-5-—b
6. 6 .
ab=1 p+dpals
6 6 6

'b_ 1 2x+2y=y-x |y=-3x
1) | T2 3=y o 3x=-y

a=—l " ly=0 *ly=0

~ 3 xX#Yy xX#y

(c; -3c¢), ¢ # 0 — moboe yucno;

'b 1 |3x+3y=y-x [4x=-2y

2) | 3; x=—y : 2x=-y
a-——l- y#0 y#0
L 2 |x=zy xX#y

(d, -2d), d # 0 — mo6oe uucno;

Orsert: (c; -3c¢), (¢c; —2¢), ¢ € R\{0}.
2x2+xy—y* =0

1827().a) | XY =V,
y=3xy=16

(; 0) He ABNIAETCA pelIeHUEM AN BeeX x = y#0;

2
2(1) FESNUPE S
y Yy y y

n{*="7 =2 [r=-2,
yz+3y2=l6, x==2" |x=2"~

N |

]

2 y=2x "
, peleHui e,
4x1-6x2=16 P
Orser: (-2; 2), (2;-2).
3x% - xy =10y?
2 -2xy+yt=4 '
2
x) x
3(_J —=-10=0 (anHanoru4Ho MyHKTY a);
y y
X_3 X_a
3y

{52 [r=2 [y="2
4y2-4yz+yz=4’ X=4‘ X=—‘4,
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x=-=
3}’

. y2=_. . .
—26-5-y2+10y2+y=4 64 x=-—:5‘- X =~

Orser: (4; 2), (4; -2), ( i -i—), (%, —%)

2 2
Ig+y =-1
1828 (c)a) {~ OtV ;(—x—)=—l,
257 ~3xy-3y2=—4 \Y 2

x .
[—) =-7 (aHAJIOTHYHO MpEAbLAYILCH 3aaa4e);
y

, y=-2x Cfx=1 x=-1
) ¥ —6x 4 4x>=-1" y=—2’ y=2 |

" ==y o
2 ; pELUCHHH HET;
) {49}12 =21y’ +y* =-1 P

Orser: (1;-2), (-1; 2).

+rxy+4y’ =6 (x] 1
G) P el
Ixt+8y* =14 y 2

X <
L—) =4 (aHaNOTHYHO NMpeAbLIYyMICH 3aKauc);
y

x_\/E -2
" {y=—2x , 5 5

¥ =2x+16x*=6" 2 2

487 + 8y? =14’

(-3 (6 B (66)

a-2b=-17
a*-2b=25"

1
x=4 =— = e
2\{ y yEs :
=2

x-2y+y=-17
+y%=25

a=7 ([x=T-y

b=12 {7y—y2=|2

1829 (c). a){ ;x+y=a, xy=>b {

f—a-42=0,{ s Y2 -Ty+12=0;

jy=4,{}=3

x=3" lx=4"
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a=-6 [x=-6-y

2 ; D29+ 12y +11=0;
! b=121 —y-yr=llP T

- _¢+J1a

ly= 5

1 H

oo +6:F\/l_4:

. 2

Y PEIICHUA HPPALIMOHATBHE;
Orser: (3; 4), (4; 3).

6 x+y+x2+y2=18_ a-b=1
wtxteyr=19  |b*-a=19"
b -a=19"

b -b-20=0;

1) b3 =y
a=6" |5y-y*=6"

2 y=3 [y=2
~5y+6=0; : :
yoy {x=2 {x=3

b=—4 [x=-4-y
2) : 2 ; peleHuit Her;
a=5 y +4y+5=0

Orser: (2; 3), (3; 2).

2 2
LIPS )

1830 (c). 2) 1y x

a-b=1
b=5a=6; {

1,11
x y 3
a(az—317)__12

x+y=a, xy=b;

SN
W=

b=13a 5
) ;a -9 -36=0;
a“ -9a=36 .

p{a=1z ey
b=36" lZy—-y2=36’
y=6

y2—12y+36=0;{ :
x=6
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a=-3 [x=-3-y
2) ; ) ; pelieHul HeT;
b=9 —3y‘—y =9

Otser: (6; 6).
(x+y)=20
0) i+l_i s xy=a,x+y=b
x y 4
ab=20
5  =—a’=20;a=16;
=—q
=4 xX=5- y=1 =4
VR Y osysd=0; P LA
b=5" [5y—y* ~4 x=4 |x=1

' 541
2) a=-4 x=-5-y ) y= ) .
b=-5" |y’ +5y-4=0 i _S_S:t\/ﬂ’
2

ITH KOPHU HE ABAAIOTCR PaUMCHANbHBIMH;

Orser: (4; 1), (1; 4).

1833 (c). a) y = ax® + bx + ¢, M(1; -2), P(-1;8), Q(0; 1);
2=a+b+c |b=-5
8=a-b+c :{c=1 ; y=2x"~5x+1.

l=¢ 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;dd4=a+c ;{a=3 ; y=3x'-2x+1.
2=a+b+c 13=4a+c |c=1
59.16 (1834). a) {V* Y VX IV =4,

2x-y=4
y=2x-4 C|=x+4=164+Tx-12-8J7x~12
V-x+4+V1x-12=4" |y=2x-4 ’

{—8x=—8\/7.x—12_ {7x—12=x2_

y=2x-4 y=2x-4

F-Tx+12=0 [x=4 [x=3
{y=2x—4 ’{y=4’{y=2’
Orser: (4; 4), (3; 2).
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{6x+2y—10

,/2x+y+ 6x -3y

y=5-3x 15x-15=4+5-x~4J5-)
2-J5-x20

5—-x=36+16x*-48x
16x% - 47x+31=0 N
. {x—l

=
s
{JE_;=6 4x  15x5%

1<xs— y=2'
ae’r.(l,Z)
x=216/y
3 3 =
59.17 (1835). a) Vx+dy Sole . .
Xy =216 g—;+x/;=5

() -5y +6=0;

1) Yy =3:y=27,x8;2) Yy =2;)=8,x=27,
Oreet: (27; 8), (8; 27).

o[, N
Vo =4 927..4/;-1=0

J+ify-2=0,1 4y=1; {y=:6;
xX=

2) é[_=-2; pelICRUi HeT;
QOreer: (16; 1).

x+3y +223 y+5
£9.18 (1836). a) y+5 x+3y;

xy+2x=13-4y

X3 [FHY 3oy,
y+5 y+5




x+3y=l (]x+3y = -3 HE NOAXOJHT,

y+5 Vy+5
x=5-2y

x+3y .
5y-2y*+10—4y=13-4y’

20] x+3y=y+5; {
y+5

y=1 [y=3/2
22 -5y +3=0; , ;
Y Y {x=3 {x=2

Oreer: (3; 1), (2; 3/2).

x+4x-y ~-3y=0
X4y ’x+y
6 ’ ’ -4 ) —=+3=0;
) Xty o [¥-y -4 -y =y
X — y xX+y

D

y=l; x+y=x~y; y=0;x+4x=0; x=0 — ne noaxon
x-y

x=-4;
x=%y
2) x+y=3;x+y=9x—9y; o ;
x—
Y 2 L 1 Sy—y*-3y=0
16
32
: )
9y° +32y=0; :
y y __ﬂ
9
Ortser: (—4; 0), (—ﬂ,—ﬁ)
9 9
1837 (). a) \/7 \f &£ ———-J:+1_o
+\/_ V241 d

DR 5 e 5= {
Z)J;=27-‘/2£; 2\/%+\/;=\/5+1;\/;=1;{i:;;

Orser: (1; 2), (2; 1).

ﬁ_z\fzﬂ
X y :
JSx+y+fSx-y=4
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x=1
y=

l)l—ﬁ—hﬂ; r=2x, y=dx; ~/§;+«/§=4;{
X X

Z)J_=- X; X=y=0— He NOAXOAMT;
Ortser: (1; 4).

T
1838 (c). a) J;+‘/;+~7x+\/; ER

x+2y=9

W+ -2+ ) +1=0,

x+2y=9

) Vr+fy=3 [¥=9-2y )
x+2y=9 " |9-2y+y+29y-2)2 =9’
36y-8y* =y%; ya-3)=0; " P77
x=1 x=9

\/;+ y=%. {x=9—2y .
x+2p=9 9(9—2y+y+2\/9y-2y2)=1

l8\/9y -2y% =9y -80; 324 (9y - 2)%) = 817 — 1440y + 6400;
720y* — 4356y + 6400 = 0; pewmenuii Her;
Orser: (1; 4), (9; 0).

3x—y=3

Jx

2)

+2 y+———1—— =85
J;+2J; 8

Wx+ 23y - 20x + 25 +1=05

1){‘/;;2‘/§=8; 12x-12=64 +x-16vx; 76-11x=16x ;
y=3x-

XSZE x=4 1444
11 ; ; X =—— — HE NOAXOAUT;,

. X
12152 +5776-1928x =0 =0 21
1
2y =+
2) \/;"' \/; 8: 12x—12=i+x—£; ]6J;=769—-704X;
64 4
y=3x-3

pelIeHui Her;
Orser: (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; Joy—-x=3;

1 {x=—3y ;{x=0;
6y=-3y |y=0

2 {x=—3y‘ {x=—3.
Py=3"ly=1"’

3 {x=9—3y ;{x=6;
6y=9-3y |y=1

x=9-3y x=3
4) cy—-1=1; ;
6y—-9+43y=2 y=2

Orser: (0;0), (-3;1), (6;1), (3;2).
{JZx—3y#J4x+3y =2x : 3m=2x—3f;
2J2x—3y=JIA'+3y—-3y
Y23y - (J2x-3y-3)=0; 2x=3y, 2x=9+3y;
3413y =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 3572
y=3=3y }'=]

3 {2x=9+3y . x=—;-.

18+6y=-3y’ y=_2’

1) 2x=9+3y Cfx=3
18+6y=9-3y° |y=-1"

Oteer: (0;0), (3/21), (3/2;-2), (3;-D).

3) x=9-3y |x=6
6y=9-3y {y=1’
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x=9-3 =
0 Y o=

6y-9+3y=2 y=2
Orser: (0;0), (-3;1), (6:1). (3;2).
6 J2x =3y ¢ Jax+3y =2x

22x =3y =Jax+3y -3y
,[2x-3y~(\/2x-3y—3)=0; 2x=3y, 2x=9+3y,
3Jax+3y =dx+3y: Jax+3y (Jdx+3y-3)=0:

dx=-3y; dx=9-3y:

. 2x=3y |x=0
6y=-3y' y=0"
Y {f,xf;"s T
y=3=3y y

s 3Jy2x -3y =2x-3y.

3
2.
1

[ )

3

3 {2x=9+3y Cx=

18+6y=-3y y==2

4 2x=9+3y x=3
18+6y=9=3y’ |y=-1"
Otser: (0;0), (3/2;1), (3/2;-2), 3;-1).

6x-2y _ 4x*_\'«-1 0

1840 (c). a) { 2

3: ___3ll+y

y=x'-11 .

6x-2x% +22=2(x + x> ~11+10)
) ) x=3 x==2
4" -4x-24=0; x"~x-6=0; ; )
})-_-—2 y=—7

Otser: (3; -2), (-2; -7).

x/y
343 =49 i—2x+2y=2
6 7 1Y .
) A
5"/] X
=1 J==x+y=0
2557 y
~5y=2
5x-5y .5_4.-":"2.
15X=12 T a6
Y
Orser: (-1,6; -2).
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¥ _ 3-Yy

5% =5 o3y

1841 (c). 2) ,;{3’"3 W,
(0,25")’=F 2xy =16

x=—

Y ;37 -3y +2=0;
—2-—3+§/;=0
Iy
=8 =1
Yy =2 ;{Ll :2) 3y =1; {:=8;

Orser: (8; 1), (1; 8).
3282 gy o

5Yx-2 +3,3/x+ =13
6) 8?/37 3 {33 2y 23 d 5 ;
—— X - - x+ -
16¥+ g g

S3x-2 +3,3/x+ =13
4 Y ; 293x~2y =58; x—2y=38;
83x~2y -Yx+y=15

7

x=8+2 y=-3
y;8+3y=l; 3 ;

Yx+y =1 x=£

3

Orser: (19 -—lJ .
3 3

20,257 =512 {x+ 2y=9

iiafy=s Vre2fy=s’

59.19 (1842). a) {

8
{x=25+4y-20\/;. 543y =107 y2-2
- ]

; 3 ;
25+6y-20y =9 9y —52y+64=0
16
y 9 . y=4. -

49° |x=1"
X=—
9



9°.33-729 [(2x+y-3=6
6) .

a-y=1 " x=1+{y ’
7
x=y+1+2 <=
{ 4 J; ;4J;=7—3y; 7 3 ;
Ly+2eady+y=9 9y? —58y+49=0
y=i 5 _ﬁ — HC NOIXOOHUT,
x=4"7"T9 :
Otget: (4; 1).
62 +6"y=12
1843 (c). a) ree
Y4y 6" =-8

Citanpibas 06a ypaHenus nomyyaeM (6" + y): =4; y=42-6",

S Lk .{X=l .
6% 4+2.6 -6 =12 (y=—4

=-2-6"
2) Y ; perueHuit Her;
67 -2.6" -6 =12

Ortser: (1;-4).
7V -7.x=28
Fex T =12
Cxnaasisas 06a ypasHenus nonyvaem (7% —x)° =16 ; x=7" £4;

x=7"+4
) ; pEHICHUH HeT,
7T 4.7 =28

2 X4 Cfy=1,
77 4 4.7 =28 |x=37
Oteet: (3; 1).
2 2 - 2 2=
59.20 (1844). a) | 0B +¥)=03log, a7 [+ y =13
log;x—~1=log;2-log; y 6
4yt 42y =(x+y) =25 x+y=45;

x=5- =2 =
1){ A y2—5y+6=0;{y ;{’v
Sy—-y“=6 x=3

x=-5-y
23, i y=-2,y=-3—He Noaxoaar, T.k.y > 0;
Yy +5y=6

Orser: (2; 3), (3; 2).



{logT(x +y)=4log,(x-»)
log,(x+y)="5log;3 - log,(x— y)’

X+y=(x—y)4 a=b4
yx+y=a, x-y=b ;
x+y= 243 Xy y a=3£
Xy b
b=3 +y=81 =42
-2 0 0 =243, xry=8t =t
b a=81 |x-y=3 y=39
Orser: (42; 39).
log, y+log X—é-
1845 (c). ) y rT oo,
aWx-3Jy=1

log} y--;-log, y+1=0; logy=2, logy =1/2;
y=xt y=x;

[Bx+adx-1=0
1){ ”2‘/; C3x—dx+1=0;

y=x
J;:; x=—;~
om3:x,.y>0,x,y#1; = l;
y=_8—l y=§—l

J; =1 — ne noaxoaut no OI3;

» {‘«‘/5—32/;-1=o; y

¥ =1 — ue noaxonut no O3
y=

log, x—2log, y=1
i) { By ; Of3:x,y>0;x,y#1;

x*+2yt =3

1
!ogf,x—logyx—2=0;logyx=2, log,.x=—l; x=y2, x=—;
y

_ .2
1 x4—y , ;},2=-3_.Heumeerpememm;
Yy +2yt-3=0

y* = 1 — ne noxxoawut no OJ13;
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1
y=-

2) x2 ; x*=3x2+2=0; x* =1- ne noaxoamut; x*=2;
x4-==3

o

x=\/§ \/_
2

;Oreers | V2, — .

,_asomer(v2 2)
2

log2 y +log, x-log, y ~2logZ x =0

1846 (c). a){ ; Ol13:x,>0,

9x%y—x? =1

2
(l‘)gz}’) +l°gz)'_2=0.

log, x log, x
ol
y=x D)
Do =log, x ; 3
) gzy gZ {9x3_x3=1 y=_l_
2
1

y== _1

x xX==

2) log, y =-2log, x; ) ; 2;
9——3=1 y=4

Orser: (1/2; 1/2), (172; 4). ¥

2log] x + log, x+log, y ~ log? x =0
2 .

xy+i—=28 ’
y
logy x-(logy x + log, y}=0
2 .
xy+-=28 '
y
logsx =0, logyxy = 0; 0113 x,y> 0 ;
1
-"‘_‘; x=3
1) f ; 1;
l+—=28 |¥73
> ' 14+ 195
2 sy -28y+1=0; y=14£195; {7~ ,
NysLagg ¥ ~2r¥1=00y {x=|
y .

Orser: (1; 14195 ), (3%)
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x2+lgx=y2+]gy i
\/x—y+s/;+\/;=4,

ON13:x,y > 0 ; Ilepsoc u3 ypaueHui umeet Bua Xy Ay),

1847 (¢). ) {

rae f{¢) — Bo3pacTaeT => => OHO FKBUBANCHTHO YPaBHEHHIO

X=) ~‘x_x""‘/;""v/;=4; Jx=2 s x=4=y;

Orteer: (4; 4). _
Jx W
= 2
6) x+2 r+ ; ON3: x2y20;
x2+x+y2+y=12
X =y (aHANOTKYHO MYHKTY a); X2+ X+ x> +x=12;
4x-6=0; x=2=y;
Ortsert: (2; 2).
. . 1
sinxsiny =—
1848 (c). a) ;
.7c+y=E
3

cos(x+ y)—cos{x — y) = -%

6) 4 ; 4 ;

sin? x + cos? y =% cos(2y)—005(3”— 2y)=-1

sin(2y) —cos(2y) =1;

—(_) _’_r+.lt+£
NP 8 8 2
sm(2y——’5=——,
2 x= ( 1)n+l n _”__m_
3 8 2
Oreer: (( ) ’",( - ”+—"+—’f’-).
8 8 8 8 2
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sinx+cosy=0

§9.21 (1849). a) ) ;
sin“x+cos” y=-—
2
. n 2
sinx=-cosy y=i;+2m y=:t7+27m
2 1 ; H
cos” y=— n

4 x=(—l)’”1-é—[+ E|x=(0 e p
Orser: ((—1)"“‘l --£+ 7k :t;”+ Zm), ((—l)" --6E+ . 1—231[+ Zrm).

1
COSX =——CO0S
2 B4

’

{cosx+cosy=0,5
.2 2 »
sin“x+sin“y=175 coszx+coszy=z

'l——COS +0052 "'COS2 _'!"' cos (COS —-1—)—0'

n n
=—+m =t—+2m
y=3 . y 3 '

x=i—”+27k x=5n+ P

Orner:(i—nnrlr, A m), (—”+ P i}+2m).
3 2 2 3

x+2y-3z=-3
59.22 (1831).a) {2x-3y+z=8 ;
-x+y-5z=-8
x+2y-3z=-3 |[x+2y-3z=-3 [z=1
~Ty+7z=14 ;4-y+z=2 i 3y=-1;
3y—8z=-11 ~5z=-5 x=-2

Orger: (-2;-1; 1).
3x-5Sy+z=-13 [-14y+T7z=-28 |2y-z=4
6) x+3y-2z=5 ;4x+3y-2z=5 ;{x+3y-2z=5;
2x-2y+5z=-6 |-8y+9z=-16 -8y +9z=-16
2y~11z=4 z=0
x+3y~2z=5;4y=2 ;
—35z=0 x=-1
Orser: (-1; 2; 0).
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x+y=-1
59.23 (1832), 8) {x~2z=2 ;
xy+xz+yz=-1

ym-l-x

zmx-2 s ox?=2x43=0; x* +2x=3=0;

~x=xtext=2x-x v x+2=-1
x==3 [x=l
y=2 ; {y=-2;
z=-§ |z=-1
Orser: (=3; 2; -5), (1;-2; -1).

X+y+2z=0 y=1+z z=~1 |z=3/11
6) ¢x+2y+z=1 ;¢x=-1-3z 4x=2 ; {x=—(20/11);
HA4yiezt=5 1122 +82-3=0 =0 [|y=14/11

Oreer: (2, 0; 1), (——29-; -li; —3-)

11 11 11
59.24 (1833).a) vy = ax’ +bx+c, M(-1;-2); P(-1; 8): Q(2; -1)
2=a+b+c a+c=3 =-5 a=2
8=a-b+c =>{b=a+c-8 =ic=3-a = {b=-5
~l1=4a+2b+c da+c=-1-2b 3a+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; d=a+c ;{a=3 ; y=3x"-2x+l.

2=a+b+c 13=4a+c |c=1
59.25. abe —?
a+b+c=8 a+b+c=8

a+b+ct=26= {at +b +c1 =26
abe +198 = cha 100(@a=~c+1)+10b-b+9+c—~a+8=0

b=10-2c a=c~2 a=1
=4(c=2) +d(c=5 +=26={b=10-2c = {b=4
a-c=-2 3¢?-22c+39=0 |c=3
13

3c2—22c+39=0=>c=3,c=—3—
Orsér: 143,
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§9.26. a;, Qy, a3 —?
Q=a,a,=aq, aJ=aq2
at6=ag+tda;=a+2d

a,+6=a-§, a,+48=a-§’
ag+6=a+d [4=ag-D+6
a’=ar2d _ g(q’ ~1)=2d
aq +6 =aj a(G-q)=6
ag’+48=af" a5’ -q)=48

a(q2 -2g+ l) =12

a(§-q)=6 = {a(q—l)2=l2:{a=3

=

4- =3 =3
q-{—q:s a( Q) q
Orser: 3,9, 27.
1850 (c). a) sinxsiny=— {ms(x—y) 08(x+y) =~ {sm(x— y)=0
tgx dgy=1 XY sinycosx =0
cos(x—y)=1
1 ’ H e
){COS(x+y)=2 PeWIeHAH HeT
In n
{cos(x—y)=_1. x-y=m2m =T+—2_(2"+k)'
cos(x+y)=0 x+y..-2-+ ' )’=-£+3’[(k—2n)

Orser: (3—"+-”(2 k) - T Tk 2n))
3 22

1
COSyCOSX =——
6) y 4;
tgy=ctgx
cos(x+y)=0 cos(x+y)=0

cos(x + y) + cos(x — y) = —%’ cos(x y)= —%

n n n n
X+y=—+m ==t —+—(2k +
y 2 . x 4 3 2( n)
2n ’ nnon
x-y=t="v2ik |y=T3Z4 U
¥ 3 Y 4 3 2(n )

cos(x — y) —cos(x + y) =-1

I = n,T 7“ L
Orser: (-1-2-+ (n+2k); —E+2(n 2k)) (—l—+ (n+2k); =3 (n 2k)J
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L Y -
1851 (c). {1-q s |
bl3+bl3'q3+b|3'q6+.,_=]92 -1---—-—3-=192
-q
b =4(t-q)
{bf —192(1- g)(1+ g +¢2)’ 64(1- g’ =192(1-g)1 + g +¢%);

g =1 — ne noaxomuT, T.k. jg| < 1; (1 —g)* =3(1 + g + ¢°);

g -29+1=3g"+3g+3;29 +5q+2=0;

q =-2 — HE NOAX0AMT, T.K. |g| < 1; g =—(1/2); b, = 6.

1852 (c). ITycts a, b U ¢ — undpbl COTEH, NECATKOB U CAMHHL COOTBETCTBEHHO;

(a+b+c=8 a+b+c=8
la?+b2+ct =26 . {99g5-99¢ =~198 ;
100a+10b +c+198=100c +106+a g2 452 4 2 = 26
'a=c—2

{b=10-2¢ . 6c2—44c+78=0;

(2 ~4c+4+100+4c? —40c +c? =26

3¢2-22¢+39=0; ¢ =? — ne nogxonwt, T.k.  c € {1;2:3;4;5,6;7;8,9;0};

(c=3

ta=1;

b=4

Orsert; 143.

1853 (c). B 06o3Ha4CHHAX NpEABIAYLICH 3aRa4H HMEEM:

(a=xb y=b+l-xb

<b=xc s a=2xb ;x20—2x0+c—2=0;
a+y=b+1 |b=xc

la+2y=c x%c+2xc-2x%c+2=c

PEILIAM TO YPaBHEHHE OTHOCHTENLHO X:

x=1% \/—5- ; yanteBas, ato  a,b,c € {1,2;3;4;5,6;7,8;9;0}, monyunm:
c

l)e=1, x=112 s b=1+vJ2 — me NOAXOAMT;

2)c=2 , x=0 — He noaxomutr;, x=2.b=4,a=8,y=-3;
HckoMmoe uncno — 842;

3c=3, x=ltg . b=3(liEJ — HE MOAXOIUT,
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HNe=4, x=1% % , b=4[ltJl;J — H¢ MOAXOAMT;

2 2
5)ce=5, x=1=% —5— s b=5(li\/;) ~— HE NOAXOIMT;

1 1
6)c=6, x=1t 3- s b=6(l:tJ;] ~— HE NOAXOJHT,

2 2
Ne=7, x=1t 70 b=7|1% 7 — He¢ ROAXOIHT,

3 1

8)c=8, x=5, b=12 , — He NOIXOIAT, x=-2-,b=4,a=2,y=—-3;

HcKoMoe yueno — 248;

Ne=9, x=ltJ% . b=9(lt€) —— HE€ RNOJAXOIHT;

10) ¢=0, b=0, a=0 — me noaxoasr;
Ortger: 248, 842.

59.27 (1854). Ilyctb @, bu ¢ — CKOpOCTH paboThl NEPBOH, BTOPOH H TpEThEH
6puran cooTBeTcTBeHHO. Torna nMeem:

£+2+4c=a+b+c
2 2 ;

a+b=2(b+c)
a—b—-20=0' a—b—20=0'
a+b-6c=0" |2b-4c=0 ’

a-2b =0 a=2b.a_4.
b-2c=0" c=% e

Orser: B 4 pasa.

§ 60. 3aoauu c napamempamu

60.1 (1855). mx~x+1=m>; x(m-1)=m>—1;

m=1 = x— moboeuncno; m#1 =>x=m+1;

a) m# 1, 6) Takux m HeT; B) m= 1.

60.2 (1856). b2x—x+2=b%+b; x(b2-1)=b>+b-2;
x(B2 =) =(b-1Xb+2); b=1, x— moboe IHCcNO;
b+2

b+1’

b=-1 = Her pewennif; b#tl = x=
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a)b=tl; 6)b=-1;8)b=1.

60.3 (1857). a) a*x—4x+2 =a; x(a2 -4)=a-2;
a=2 =x - moboeuucno; a=-2 => HeT pelucHuUI;

a#12 = x=

a+?2
6) i+.\r—l=a; x(l+-]—)=a+1;
a a

a=0 - YPaBHCHHC HC HMCCT CMBICHA,

a=-1 = x-moboeyucno; a+0, g#~1 = x=a

60.4 (1858). a) mx—x+12m2; x(m-l)?.mz—];
m=] = x-nmobo¢cqucno; m>1 = x2m+l;, m<l = x<m+1.
6) b’x-x+1>b; x(b2—1)>b—l; b=1 = Her peweHui;

1

=-1 = x~ moboe uncno; b e (—w;—1)U(l;+ew0), x>ﬁ;
+

1

be(-1DH, x<-——.
€L, x b+1

60.5 (1859). a) b*x—bx2b*+b-2;

x(b-1)b2(b-1)(b+2);

b=1:0x20 x € R; 5=0: 0x>-2 x € R;

b+2 b+2

b<0, b>1: x2 ; 0<b<l: x< ;

6) i+x£a+ 1; x(g:—]-)ia+l;
a a

a={0 - HepaBEHCTBO HE UMEET CMBICIIA;
a=-1, x- mobo¢ yncno; ae (-o;—-1)(0;+0) = x<aq;
ae(-1;0), x2a.

60.6 (1860). ax> +4x-a+5=0; a=0 = x=—%;

. 2
a0 = %=4-—(5-a)a=a2-5a+4; mpua=la=4,x=——;
a

npu a € (1;4) ver pemenuli;

~22Va? -5a+4

npu a<l, a>4 x=-————————— /pa pELICHHUS;
a

aa<l,a>4,az0;
6)a=1,a=4,a=0;8) ac(l;4).

216



60.7(1861).2) y=6x+a; y=x>; y'=2x;

y=2xx+ xg — X +2Xy — YpaBHEHHE KacaTensHOM Kk rpaduky y = x%;
x=3, y=6x—-9 =a=-9;

Ortser: a =-9.

6) y=4x; y=x2+a .

Z"Bannenue 4x = x* + @ HOIKHO HMETE TONILKO OZHO PELICHHE

—Ax+4)4+a=(x-2)—4+a=0
Otger: a =4,

60,8 (1862). a) y= x-4x+2; y=-2x+b; abcumcchl TOUEK TEpeceYCHNUA
rpadMKoB SBIATCH KOPHAMH YDABHCHNS;

¥ =2x+2-b=0; -?-:1-2+b=b—1;
Ortser: b21.

6) y=x2+6x+7 ; ¥ =2x+b; aHanoru4Ho m. a: X +4x+7-b=0;

2=4-—7+b=b—3;
4

Orser: b23.
=92
609 (1863).2) 47 =2F 3+l 02 gl a=0;
y=3x+a
D
-;=l6—2+2a=l4+2a.>_0;
Otper: a2-7.
e 4o
y=3xT-4x-2 52 6x-2-a=0; 2=0+6+3a=3a+15 20;
y=-10x+a 4
Otser:a2-5.

60.10 (1864). x>+ 4x-3+a>0; a=0 = x>%;a¢0;

D 2
——— ..3a...4 :
4 @ )

a<0. a>0
D<0 {D>0

a<0 fa>0
D<0 {g*-3a-4>0

@) HCPABEHCTBO BBINIONHACTCH FIPH JIOGHIX X, CCIIM: { ;a>4;

©) HEpaBCHCTBO HE MMECT pellcHuUit, ecu: { ca<-1;

60.11 (1865). a) y =2x° ~3ax+2;

o 3a 3a
OCh CHMMETPHH JaHHOH Napabonbt — npaMas x = —4—; vy <-3; a<-4.
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a

6)y=5x2—2ax+2;0c5cuMMe'rpHHnapa60m—x=? % >4;a>20.
-22 22
60.12 (1866). a) Jx-2(x—a)zo;{x 0. {x :
x—a20 |x2aqa
OrtBer : x22, e a<2; x2a, ecH a22, ’
-a>0 >
6) 6-x)Nx-a>0; { 25 I*74
6-x>0 |[x<6
Otser: a <x <6, ecnu a <6; Het pewreHul, ecmu a 2 6.
60.13 (1867). a) x° —2bx+b%> —4b+3=0;
ypaBHeHue UMeeT 2 XopHA, ecnu D > 0;
D/4=b2—b2+4b—3>0;b>%;
Orser: b=1,
6) x* +2(b=2)x+b* -10b+12=0,
4
D/4=b%—4b+4-b> +10b-12>0; b>;;
Orteer: b=2.
1868 (c). ) x* -8ax+27=0; D/4=16a>-27>0 ;
ae (—00;--3—‘?—) v (%;m) — IpH TAKHX 3 YPABHCHHE HMEET 2 KOPHS;
x=4ai\/l6a2—27;
J 2 a0
1 4a++l6a” - -3 ( —2a { =1,5:
4a—-316a =27 1242 —27
_ 2 _ aso
2)1“———1-6"—2—7-=3; l6a2—27=—2a;{ , sa=-15
4a+/16a* —27 124’ =27
Otser ;. a = 1,5,

6) x> -10ax+24=0; D/4=25a*-24>0;

ae{-—oo;n‘/—:_“-]u[ -2—55-;+w]; )c=5a:t\125a2 -24;

5‘”7“-_-_— “25“‘2=§ 5a+5y25a2 —24 =0 V250" —24 =-a:
25q° - 24

as0
2 ; a=-1;
24a° =24
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- 2 _ a20
) 5 V2502 - 24 _2, 2502_24=a;{  a-n
5a+«—/25a2-24 3 24q° =24

Oreer: a = %1.
60.14 (1869). a) y=(3a+ l)J:2 +2x—5; BepwuHa napaGonsl (X, y,) NEKHT
eRyTpH IV koopaHHATHON YeTBEpTH, eciu x, > 0, y, <0;

Xy = >0;3a+1<0;a<—l;ya=——l—-————2——5<0;

Ja+1 3 3a+1 3a+1
—l—15a—5<0; 15a+6>0;noc1com.|<y3(z+1<0,'ro15a+6<0;a< —3,
3a+1 3a+1 5

a<-—
5wa<——2—;
5
a<——
3
Orac'r:a<--§-.

6) y=3x2+(4a-Dx+3; x>0,,>0;
da-1 1 162 ~8a+1 164> -8a+1

Xg e >0;a<-;;y,=

+3>0;

12
—16a*+8a~-1+36>0; 16a* -8a~-35<0;
5 7
7 —Z<a<-‘-{ 1
-——<a<—; & -—<a<—; Orper: ——<a<—
4 1 4
a<—
4

60.15 (1870). a) (log; a)x* —(2logya-x+logza-2=0; Of3:a>0;
1) a=1; Toraa ypapBHCHME NIPKMET BHA: X — 2 =10);

X =2 — ¢AHHCTBEHHBIH KOPEHD;

2) a#1; Toraa And CYIECTBOBAHHA SHHCTBEHHONO KOPHI HEOOXOMMMO:

1 1
D=4logla—-4log a+1-4logia+8logia=0; logya=—; a=-;
€3 23 23 €3 8sa="3 h
1
OtBer: a=-—4.
i

6) (log, a)x2 +(2logga+1)x+logya+2=0;
1) a = 1; ypaBHeHHE UMeeT BHA: x + 2 =0; x =-2;
2) a#1; ypaBHeHHE HE MMEET KOPHER, eciin

D=4log§a+4log4a+l—4log}a——8|og4a<0;
log4a>%; a>\/5;
OrgeT: a>s/5.
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60.16.2) 48-4* +27=a+a -4
27-a [a<3
<0

(@-3)4"2=27~a>
a>27

a-
Oteer: a e(—o0;3)U(27; + o).
6) 9" +2a-3"'+9=0

3% 4+6a-3+9=0
D=36a"-36<0=|d <1
Orset: ae(-11)

60.17 (1871). a) 5% -3.5+a-1=0,

3T0 YPaBHEHHE KBANPATHOE OTHOCHTENBHO 5%,

YPaBHECHHE HMECT CAMHCTBEHHOE PEILCHHE,

€clH ypaBHeHHE £ — 3¢ + @~ | =0 HMeeT CAHHCTBEHHEIH ONOKHUTENLHEIH KOPEH,
D=9-4a+4=13-4q,

13 3
DD=0;a=—; 5 ==>0;
) =% 2

3+ J 13-4a

2
(BTOpPO#t KOPEHB BCETAA MONOKHUTENCH);
13-4a29; a<l;

Orset: a<l, a=—l42.

2)D>0; 5 =

6) 0,01-2(a+1)-0,1"+4=0.
3710 ypaBHEHUE — KBAAPATHOE OTHOCHTENBHO =0, 1x.
£=2(a+1)r+4=0,

1)) %<o (a+1Y4=a"+2a-3<0; (a+3)(@-1)<0; a € (-3; 1).

2) —?—20 t=a+1:Ja*+2a-3<0;
{a+l+\/a2+20—350

a+l=yJa+2a-3<0

BuiGepem Gosumii: a+l+Ja* +2a-3<0; Ja*+2a-3 <-a-1,
-a-120
2 2 as-1
a+2a-3<a"+2a+l,;
ae(-3;1)
ag(-3;1)
Orser: (—0; -1} (-3; 1).
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1872 (c). a) 9" +(a+4)-3* +4a =,

D=a*+8a+16-16a=(a-4)220;
—_ (g — -

pi ncex 2 3x=_w_4_)>0;[ a>0,

-4 <0

ANA CYLICCTBOBAHKUSI KOPHSA HY®#HO: —a > 0;
Otser: a < 0.

6) 25" -(a~2)-5-2a=0:D=a"-4a+4+8a=(a+2)" 20 npuBcex a;

(a-2y£(a+2) |-2
2 a’

Orset:a > 0.

1873 (¢). a) Yacos2x—3sin2x =cosx, x=0; \/;=l; a=1;

Jcos2x—3sin2x = cosx; OJ3: cos x > 0; c0s2x — 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;:l, a=1;

V2sin2x - cos2x = —sin x; O3:sinx<0; 2sin2x —cos2x = sin2 X;
4sin xcos x~cosZx+sin’x—sin’x = 0; cosx-(4sinx —cosx)=0;

5% =

b1 1 .
x=5+1m, "=a'°‘gT nn, sinx <0;

Tr 1
OTBeT: x = ——2-+ 2nn, x= arctg-4—+ n+2nn.

60.18 (1874) a) x(x+3¥ +a=0;

x(x + ) =x’ + 6x + 9x;

Yy =3 +12.x+9 0; x=-3,

x=-1 — IKCTPEMYMbI (byHKuHH ¥, {=3)=0;
y(-l) 1)) ——4 4<—a=0; 0<a<4

6) x'—12x+1 = g; y=x ——l?.x+l (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—l6x=0;
x=0, x=2; x=-2; y(0)=4,

HD=16-32+4=-12; y(-2)=-12;
OteeT: a <-12, :

6) Ix*+4x3-12x% =a; y=3x4+4x>-12x%;
Y =x(12x2 +12x-24)=0; x=0, x=-2; x=1;
W0)=0; y(1)=-5; y(-2)=48-32-48=-32
Otser:-55as0.
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1876 (c). a) \/;=x-a; O63: x20; a=x-~/;; y=x—\/;;

ST NPV (l)-l_L_l.
y '27; ; Py y 4) 4 2 4’

1
Otser: npn a< 7 pelicHHi HET, NpH a= —%, a>0- 1 pemenue, npu
ae (—7};0] — 2 pelueHHA.

6) Va-x* =x+a; On3:xe[-2; 2];

Va-xt—x=a; y=v4-x* -x; y’=——2ﬁ——-l=0;

. Wh- 2
x=—\/4—x2; {x250 24 X=—\/-2-;

x"=4-x
H=V2)=2V2 — maxcumym; y(-2)=2; y(2)=-2;
Otper: ae(—»;-2) — HeT pemeHnil, ge (2\/5; +00) — HET pemeHui,
ae [2;25) — 2 pemennus, ae[-2;2) U {2\/5 } ~1 peuiennue.
1877 (c). |3x+6]=px+2;
1) x<-2; x3+ p)=-8;
P =—3 = pelucHuit HeT; p# -3

= x=-—t_gp; 222y pe(-31];
p+3 p+3
2) x>-2; x3-p)=—4; p=3 = pemecnuil HeT; p# 3=

= x._._ﬁ__>_2; 2p-2>0; P € (—0;1) U (3;40);
p-1 p-3

a) pe(-o;-3]u(3;+0)U{l}; 6) pe(=3; 1).
=|x-2|.

1878 (c). ) {y
y

1) x22; x(1-a)=3
a= 1=> pewcHnit HeT; a#1 =

[x-2|=ax+1;

l1-a a-1 a-1
2) x<2; 1=x-(a+1); a=-1 = peuwcHn# HeT;
1 . 2a+1

ar-1= x=——<2; >0, ae(—o; —l)u(--!-; +°°J;
a+l a+l 2

x=—-i—z2 ; 2+-—3-—SO; 2a+l$0; ae[—%;l);

OtBet: ae (—%;l) .
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6) |x+4|=ax+2;

1) x2-4; x-(1-a)=-2; a=1=> pemiennliver; a =1 =

x=—2—2—4; 4a-2
a-1 a-1

2) x<-4; x-(a+1)=-6; a=-1= pemeunii ner; a+-1=

20, ae(—oo;%]u(l;ﬂo);

x=al <-4; 4a-2<0; ae(—l;—l- :
a+l a+l . 2
OtBeT: g e (—l;l).
2

1879 (. |2 - 4x-|=as y=|s?-45-9;

X, =2 — abCIHCCa BEPLUIHHE
napabonsi y =x* - 4x - 5; y(2)=|4-8-5=9;
a)a=0, a>9; 6)ac(09).

1880 (0). a) (x—a)® - 12}x—a|+35=0;
D|x-a|=7; x=T+a, x=-T+a;
2) |x-a|=5; x=5+a, x=-5+a; OYCBHAHO, YPAaBHCHHE JIO/LKHO HMETHL 2
NONOXKMTENEHEIX M 2 OTPHNATENLABIX KODHA, NpHYEM WX 3HakH OyayT
CNEAYIOHHMH:
T+a>0 a>-7
5+a>0  |a>-5
-S+a<0 ' |a<s ’
-7+a<0 a<17
Orser: a e (-5;5).
6) (x+a)’ -6jx+d|+8=0;
D) |x+a|=4; x=4-a; x=—4-a;
2) |x+a|=2; x=2-a, x=-2-a;
TX 4 ~a<-2-a<4-a, To 414 TOTO, YTOOL HHCAO TONOKHTENLHLIX KOPHEH

Obu10 GONBINE YHCNA OTPHUATENLHEIX, HYXKHO, ¥TOOM ~2-a20;
Otger: as-2.
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