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Fnaea 1. Tpu2oHoMempu4Yeckue cpyukuuu
§1. BeedeHue

B zagauax 1 — 8 tpebyetca HaiTh avMHy ayru. Oua Haxoaures no dopmyne: [=ao-r,
TZAE o — PaZiMaHHas Mepa KYTY, r ~ PaAHyC OKPYXKHOCTH. Tak KaK pacCMaTpHBAaCTCA CAH-
HHYHaS OKPYXKHOCTD, TO ¥ = 1, T.€. [ = at. [Tepexox or rpanycHoii k pagyaHHoi Mepe:

a=-]-g—0--7t, rae B — Mepa yrna B rpagycax. BAy
1. AM =90°+45°=135°, BK =90°+30°=120°. M
A
MP = 45° + 60° = 105°, DC =270°, ¢ ~
KA =150°, BP=150°, K
CB =270°, BC =90°. : p AD
y
2. AM = 45°, BD =180°, Bl
CK =120°, MP = 285°, C/ A
-
DM =135°, MK =360°—105° = 255°, \ Px
CP=150°, PC=210°. bl K
3. AM =36°, MB =54°, DM =126°, MC=144°. 4.CP =15°, PD =75° AP =105°.
y y
A A
M M \
A A
C L ¢ -
X X
\/ K /
D P Ip
‘5. AN =225°. 6. a) [Ta; 6) aa; B) 1a; r) HeT, T.X. JUIMHA BCCH OKPY»KHOCTH
Ay I=2nr=2-3,1415...<63. AB

B 2

X ™

of 41>x c A

y, NG

N5 ool 3
W3

7. ZAOM = 60°, MN=2-sinLAOM=2'T= 3;

AM =60°, MB =30° AN =300°, NA=60°

8. Bocnionb3yemcs pesyibTatamu 3aaauu Ne 7.
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4 Imaea 1. TpueoHoMempuyeckue yHKyuU

v |9 v L) v A% [ W
AM = NA=60°, MB = DN =30°. Ananorn4uo BP=0D =30°, PC=CQ =60°.

)

U v v U U '
Oxonuarensho noayvaem: AM = MP = PC =CQ =N = NA=60°, u.T.1.

§2. Yucnoeas okpyxHocmb

C Ne 9 o Ne 16 cm. pucCYHOK.

5w 3n
mg h§

4m, 10m
257 1_1_11
6
9. 1) g;(O;l); 6) m(-1;0); B) 3273;(0;—1); 1) 2m;(1;0).
10. a) 71[;(—1;0); 6) 47r;(1;0); B) IOn;(l;O); r 3n;(—ﬁ0).
Y )z,[i,_S], 6) z,[_z;ﬁ]; y _n_,(_@;]
312 2 41 2 2 62 2
2
. . 14 cos— - l+_i_ 2442
r) —; cos" —= ; COS— = = ;
8 8 2 2 2
1—sin? ™
, 4 . I \/2—\/5 J2+ﬁ IZ—JE
sin® — = ; sin—= ; ;
8 2 2 'V 2
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§2. Hucnosas OKpyXHOCMb 5
1-gin? X
L T 6 . = JZ—‘/; J;+J§ JZ—ﬁ
Si” —=—>=, si— = 5 5 5
12 2 12 2 2 2
6 5—n;—é-n:—TEJr—E;cos(—T£+£)—cos—cos-E—sm——sm —‘/;@)
12 12 4 6 4 6 4 6 4 6 4
SinS_n_ (‘/_ ) ‘/-(‘/-‘1)‘/—(‘/5“)
12 4
IO e =
8 8 2 78 2 | 2 2
r) S coss—n=———'2_ﬁ'sin-§£—\/2+ﬁ' —‘/2*5-‘/24“/5
8 8 2 78 2 2 72
n [ 1 B V2 2
15.2) ~—;(0;-1);  ©0) —;| ————|; -2m(1;0); Ay [V . st
9 -5i0-1) )3(2 2]") w0 0 [2 2
6.9 2, L) o asf 1 B a3 1) e[ 1 ﬁ
’ 272 370 27 2 6 {272)" 372 ’
17. a) t; —t. Ha npAMO#: CHMMETPHYHO OTHOCUTENLHO HYJIR; HA OKPYIKHOCTH: CHMMET-

18.

19.
20.

PHYHO OTHOCUTENBLHO OCH X,
6) ; ¢ + 2mk. Ha npamoid: crost ¢ neprofom 27tk; Ha OKPYXKHOCTH: COBIIaJIAtoT.

B) t; ¢ + . Ha npsmoii: CTOAT Ha pacCTOSHHMY B T; HA OKPYXKHOCTU: IMaMETPAILHO
[POTHBONOJIONKHB.

r)t+m,t—mn Ha npsmoii: CTOAT Ha PACCTOAHKH B 27T; HA OKPY>XHOCTH: COBMA/AIOT.

1 t+2nk

ot
i t ¢+ 47
t

/ - —-—0—.—0—0—0—0—)
\'\/'/ nm
{
t—m;t+

n)_(42.42 coosy. A=
a) M(z) = [—2— 7] 5 6) M(5)=(0.284-0959); = <
3rn ﬁ \/5- . [ -
B) M( 4} (——5—-5—] r) M(-3)=(-0990;-0,141). _,
a) 4: 2nk; 6) C:t+2nk; B) A u C: nn. 5

CM. prcyHoK K Ne 19.
n T s
a)B¢—2'+2Tfk; 5)D:~E+2nk; B)BuD:—i-+nn.
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6 Inaea 1. TpueoHoMempuYyecKUe PyHKYuU

21. Cm. pucyrok k Ne 19,
a) A: min NONOKKUTENbHOE = 27; MAaX OTPHLATEABHOE = —27;

. R 3n
6) B: min noioxuTeNbHOE = 5 ; Max OTpULATEIBHOE = ~ T ;
¢) C: min NOJOXKUTEJILHOE = T; MaxX OTPULATENBHOE = —T;
3n n
r) D: min monoxurenbHoe = 5 ; Max OTPHLATENBHOE = — 3
C Ne 22 no Ne 25 cM. pucyHoK.
22. a) 1: (0,540; 0,841); 6) —5: (0,284; 0,950);
B) 4,5: (-0,211; -0,978); ) (-3): (-0,990; -0,141).
23, a)6:1V; 0) 2: II; B) 3. II; r) 4: 1L
24.a) 5: 1V; 6)-5: 1, B) 8: II; r)-8: IIL
25, a) 10: 1II; 6)-17:1I; B) 31: 1V; r)-95:1V.
26.a)AM: t e '—+21Ck) A
y

M

A

B) MA: t € | —+ 27k; 27t+21tk) kJ >
r)MC:te(-Z+21tk;1t+21:k). D

27. Cm. pucyHox k Ne 26

6) CM: te( n+2mk; ——+21rk]

N

a) DM: te(——+2nk +2nk |; G)BD:IG(E+27tk;3—n+21tk);
2 4 2 2
o) MD: & [ 3% 2k 35 4 2k | P)DB:te| -+ 2mk; =+ 2mk |.
4 2 2 2
28. a) M, M: te( + 27k 3—n+2nk] Ay

6) MM, te(—;—+2nk —-—+2nk]

B) MsM;: t € 245 2nk——-+21tk);
1) MMy: t (—}+21tk———+21tkj
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§3. Hucnoeas okpywHocmb Ha KOOPOUHaMHOL NIIOCK ocmu

C Ne 29 no Ne 32 cM. pHcyHOK,

3 3 x
44
I i
6 ?
o
2n
23rc
130 6
4 15%
RELN U - ety
373 >
A\

29. a) M(EJ:(.‘E_’_‘IZJ, 6) M[EJ:[_.‘/_E_;_I_J,
4 272 6 22
m)_(1.43), )

’ M[Ej-[z, 2 j o w(Z)-@
30. ) M(2x) = (1;0); 6) M(—%t)=(0,l),
\ .
T
5) M(T |- (1) £) M{i5m)=(-10)

- -J—g,-l— : 6) M| - 5
6 2 2
B) M ..._%l.‘ri = _ﬁ_’ﬂ ; r) M _26_‘": = _.i;_.._:;
4 22 3 2 2
33.a) M = (ij—% : Min NOJNIOXHUT. = —g max OTpuuar. = —%;
31 St Tn
0) M =| - ——;— | . min NONOKHUT. = — ; max OTPHUAT. = — —
) L 2 2] 6 R 6
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Mnaea 1. TpuzoHoMempuyecKue yHkuuu

34.

35.

36.

37.

38.

39.
40,
41.

42,

B) M= ﬁ——]- ! Min NONOXHT =ﬁ'maxo uuart. = I
27 2) R patar = T
M= ——Ji'——l— { Min TIONOXKHUT. =E'maxo HuaT. = —5—n
27 2) 6 TPHAuAT: 6
| 1/5 . s 5
a) M =| —;——|: min NOMOXHT. = — ; Max OTPHIAT.= —— ;
) 272 ] 37 o 3
1 1/5 . 2n 4n
O M=|—-——;— |:min KUT, = — ; Max OTPHLUAT. = ——— ;
) 3 2) in noJo: 3 TPULI 3
1 V3] . 4n 2n
B8) M =| ——;——— | : min HONOMXHT. = — ; Max OTpHUAT, = —— ;
) 2 2 } 3 TP 3
M= l——3 : Min NOJIOXHT. =2t-'maxo HLAT. =-I
/ b =30 TP a 3"
a) y=[2-; t=£+21tn;-3i+2nn; 0) y=-i— =£+2nn;2lt-+2nn;
2 4 4 2 6 6
1[3_ T 2
=0;t=mnn; r — t=—+2nn, —+2nn.
B) ¥ n )Y y= 3 3 nn 3 nn
a)y:—g;x (- l)“'£+1ck 6)y=1;x=12t—+21tk;
n)y:——‘[——z;x=(—l)“'£+nk; r)y=—1;x=——T£+2nk.
2 4 2
D) x=22 y=+Ziom, 6) x=s; y=t 24 2mk;
2 ay——6 3 2,)’ -3 s

2 n
B) x=1; y=2nk; ) x=—:,; y=t—+2nk.

2 4
a)x=0;y=§+1tk; 6) x=-——; y= +23—"+2nk
B)x:——;—,y_+5?n+21tk Nx=-1; y=n+2nk.

a) na; 6) Her; B) Aa; T) HET.
AEQ) -+ 0) K(4)——; B) F(1)++ r)L(6)+-
a) M (12) +—; 6) N(15) —+; B) P (49) + —; r) Q (100) + —.
a)y::—:/-}——, x<0 i’—t-+21tn; M —-1—;—£ ;

2 3 2 2 ,
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§3. Hucnosas oKpyNHOCITL Ha KOOPOUHaIMHOU MIOGKOGIMU

6) y=—,
) ¥y 2
B)y=—,
Nys-—
43.a)x=£3—,
2

1

0) x=——
) x >
NE)

B) X=—
2
r)x:—;,

44.2) x>0, re —£+2nn;£+2nn ; 6)x<l,te E-+~21tn;~5-7—r+2n:n ;
2 2 2 3 3

B)x>-1—,te —£+2nn;£+2nn ; Mx<0,te —n—+21m;§£+2nn .
2 3 3 2 2

45, a) x<i2_2—

2
B) X>—,
) 2

46. a) xs-‘/z—g,

3

B) xX2—, te
) 2
47.a) y>0, te(21rk;1t+2nk);

B) >l te
y 2’

V2

8.a) y< Y2 M omkcr < Baomk; 6) y> Y2 - iomk <<y omk;
2 4 4 27 4 4

x<0 27}-+21m, M
. 6
x>0 -7-t-+21m; M
6
. x>0 —-735+21m; M
T
>0 —+2mn;
Y77 %

y<0 —173+2Tm;
3
y<0 —-g—+21m;

y>0 33114—2701;

((B1).
‘T’E]
rJ— 1
22
(l_ B
5
M(fi.i]
2°2)
M —l;~—‘/§);.
2

(n+2nk —~——+21tk), 6) x>—l/-—?—,t 3
4 2
x V2

te(—z+21tk —+ 21tk)

Nx<——, e
) 2

4

te (“ +2nk; '—13+2nk S 6) x<— ‘—/_9-,:6(5“
6 2 6
(-£+2nk +21tk),r)x>—£,te
6 2
6) y<o, re| Tromk; 6% +2mk |;
2 6 3

(%+2nk;—5£+2n_k); D y<0, te(-n+2mk; 2nk).

V2

=2 ok 2 ok
4 4

(i’hznk 2T ok
4

2mk: = 4 2k
6

——-—-—+2Tck ——+21tk}
6 6
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10 lnasa 1. TpuzoHoMempuyeckue PyHKUUU
B)y>£—+2 k<t<3—n+2nk r)y<——\-/——5-,ﬁ+2nk<t<7_ﬂ+2nk.
2 4 4 2 4 4
49. a) y<£ —i—+2 k<t<-— +2nk 0) y<-—£ 4m+21ck t<5—n'r‘27tk
2 3 3 3
B) y z‘/_ T odmk<t<2Fiomk: 1y y2—£,—£+2nk<t<ﬂ+2nk.
3 3 2 3 3
§4. Cunyc u kocuHyc
50.a) sin0=0,cos0=1; 0) sin-g:l,cos%:O;
B} sin-3—zt-=—1, cosézt-:O; r) sint=0, cosnt=-1.
2 2
51. a) sin(—2n)=0, cos(—21r)=1 ; . 6) sin(—%—) =-1, cos(——’z-r-) =0;
. 3n 3n . '
B) Sm[_._z_.J =1, cos(— _2__J =0; r) sm(—n): 0, cos(—n): -1.
7 7 S (Y L V2 sm W2
52.3) sin—=—, COS— = ——; 0) s =—, 08— = ——;
6 2 4 2 4 2
7 1 T A3 9 V2 9 2
B) sin—=——, =—— r) sm—=——,c §— =
6 2 4 2
53. a) sin I = JE, co _Im =—2, ©) sin l/—g- el
2 2 2 3 2
13n) 42 13n 2 st A3 sn) 1
B) sin| ——— [=—, cos| ~—— |= ———; T} sinf —— |=——, cos| ——— | =—
2 4 2 2 3 2
54, a) smiz : , 13 ———‘/i; 6) sin 8 =——3, & ——l;
6 2 2 3 2
. 23n 1 2 3 ln 2 ln) 42
B) sin—— =--—, cOS—— =——, T) sin =——, —— = ——
2 2 2 4 2

55.

| K
(= n n] V2 1 B B2
a} sin| ~— |+Cos— +cos| ~ ——t— ————
4 3
6) cosicosf-coszcosf-:O; B) sin -z cos(—n)+sin L =-1+1+I=1;
6 4 3 2 2 2

.M, R, T . N
r) sin—sin—sin—sin—=—+—-—+1 = ——,
6 4 3 2 2 2 2 6
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§4. Cunyc u KocuHyc

11

56. a) sin _g_n_ + €O X +smncos—+c05051n£=-£ [2—+l—1
4 4 4 2 2 2 2
4 1
0) coss—+cos—-+smi’ism§£cosﬂt—=l——=0.
3 3 2 2
.t , 1
57. a) c0s2t,t=£, cosmt=-1; 6) sm—~,t=—£,sm I =——;
2 _ 2 3 6 2
B) sin2t,t=—-7-t-, sin I =—£; r cos—t-, t=—£, cos _I =£.
6 3 2 2 3 6 2
§8. a) sin’ ¢ —cos® ¢, t=£, sin’—’E—coszl=§-—-]—=—l—;
3 3 3 4 4 2
6) sin’ ¢ +cos? ¢, t=2 sin? Eycos? E = l+l=1;
4’ 4 4 2 2
B) sin’t—cos’t, t—f-,sm I ol 0;
4 4 4
T 4 3
r) sin’7+cos’t, t =—, sin’ ——+co —=—+==1
6’ 6 4

59.a) f(f)=2sin ¢t Jux=2 foin=-2. OA)=3+4cost faux=7 fan=-1
B)f()=-3cost  fox=3 fan=-3. DAN=3-5sint frox=8 frn=-

60.a) 1 —sin’t =cos’t; . 6) l~cos’t=sin’t;
B) l+sin*t+cos’t=2; T) sint—sintcoszt=sint(l~cos2 t): sin*t.
61.a) (sins —cost) +2sinzcost=1;

6) (sinz+cost) —2sintcost =sin® 7 +cos® £ + 2sinfcost —2sintcost =1,

n) 1+ﬁ 1 J-2_+1

62. ) sin® £(1,5 + 2mk )+ cos® 1,5 + cos B sin(— ~|=
4 6 2 2 2

6) cosz(g- + 4n) + sinz(—;E - 441:) =],

7

63. a) cost:i——z——, t=i£+21tn; 6) sint=—l,t=(—l)'"'£+1m
2 4 2 6
B) cost=—l, t=t-2—7-t-+21m; . 1) sintzﬁ, =(—l)""'£+1tn.
2 3 : 2. 4
64. 2) sint:—\/zi, _t=(_1)"*'%+nk; ) cos =43, peLIeHHs Hc'rlcostlsl ;
1/5 St T
B) cos! == t—i—6—+ 2nn; r) cos ===, pewenms Her|cosf < 1.
n n T
65.2) 0; 0) —; B) ~—; NN —.
) ) 5 . ) o ) 3
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12 nasa 1. TpueoHoMempuyeckue hyHKuUU
T 2n 5n
66.a) —; 0) 0; B) —; r —.
)2 ) ) 3 ) e
67.a)sint+1=0, sinz=-1, t=—§+27m;
6)cost—1=0, cost=1, t=2nn,
B)l~-2sint=0, sint:l, t=(—1)’£+nn;
2 6
r)2cost+1=0, cost:—l, t=tE+2nn.
2 3
68. a) Smt—l, cost=0, t¢—£+nn; 0) 2,-5-15—, sint¢~l—, ti(——l)"£+')m;
cost 2 2sint -1 2 6
cos_t , sint =1, t¢—75+21cn; r Sin ! , cost#0, t#tn+2nn.
1-sint 2 1+ cost
69. a) sini7£>0; 0) cos| e <0; B) sin%<0; r) sin(~3—n)<0.
7 7 8 8/
70. a) sin (-2) < 0; 6)cos3<0; B) sin 5 <0 r) cos (-6) > 0.
71. a) sin 10 <0; 0) cos (~12) > 0; B) sin (-=15) <0; r) cos 8§ <0.
l4n) . 4
72. a) sin 1 cos 2 <0; 6) sm7co{——7£)<0 B) cos 2sin (—3) > 0; r) cos(——g—n)sln§>0.
73. ) sin’t  1-cos’t (l—costXHcost):l_cost;
l+cost 14+cost 1+ cost
6) sin® t +cos’ t+25in2tcoszt=(sin2t-¢-cos2 tf =1;
cos’t . . .
—+sint=1-sint+sinr=1;
I +sint
1) cos* 1 +cos? tsin® £ —cos> £+ 1 = cos* ¢sin? ¢ — 1)+ 1 = cos' t —cos* +1=1.
74. a) lOsint:w/E, sin t=—5£=£ t:(—l)"~1£+rcn;
10 2 3
6) \/gsint+2=0, sint’——‘é—_%-, t=(—l)"'%+nk;
V2 n
B) SCOSI—\/_ 0, cost= T t:+z—+21rk,
V2
r) 8cost=—m, cost=7, t=%—+2nk
75. a) sin"%+cosz-§=sin\5, sint=—, t:(—l)‘£+nk,

4
6) ‘/;cost=coszl+sin21, cost = — | t=ig+2nn .
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§4. Cunyc u kocuxyc

76.a) [sing =1, sing =1, t=g+rm;
; i l
6) V1-sin’t =—, |cost|—— cost=j:—1—, t=+2 4 omk
2 2 2 3
B) |cost|=1 cosf==l1, t=m;

r Vl-cos’t = |snt| ﬁ sint:ig, t:%+—1—§1—.
77. a) cosl+cos(l+n)+sint[——}]+cos(——g}=cosl—cosl—-—\/2§—+g=0;

6) sin2 +sin(2 + 1)+ cos{—%)-&sinz%=sin2—sin2+l =1.

78. a) ,fsin 10,2 - [Ja; 6) cosl,3n — Her;
B) ,/sini——3,4in —Jla; " 1) 4Jcos(-6,97) — Her.
79. a) cos2(2x—l)<0, x=-;—

6) cos3cosS(x2~4)<0, X +4<0;  xe(-o0-2)20).
80.2) (cosr—5)\3x—1)20, 3x-1<0, xS-;—;

6) 2+sins)o-x2)20, 9-x*>0, xe[-33]

81.a)a-st—O b= s1n5?n,a>b 0) a=cos2, b=sin2, a<b,
T T .
B)a=cos~é—,b=cos-3—,a>b; r) a=sinl, b=cosl, a>b.
82. a) sm%—smlg—n>0 6) sinl—sinl,l <0;
. 15n T
B) Sin—— —cos—<0; r) cosl-c0s0,9<0.

.4n . Im . nm . m ., 2W St 5n T n T
83. a) sin—,sin— ,sin—,sin—,sin—; 6) cos—,c0S—,COS—,COS—,COS— .
3 7 7 5 3 6 4 3 4 8

84. a) cos 4, sin 3, cos5, sin2; 6) cos 3, cos 4, cos 7, cos 6;
B) sin 4, sin 6, sin 3, sin 7; r) cos 3, sin 5, sin 4, cos 2.

85. a) sin? 1+sin’ 2 — 2sin Isin 2 +1/-‘1I—sin1+sin21 +¥1+sin®2-2sin2 =

=|sinl-sin2| +

1 !
sinl - 1 +]sin2 -1 =sin2 - sinl — = —sin2 +1=—;
2 2 2
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lnaea 1. TpugoHoMempuyYecKue QyHKLUUU

86.

87.

88.

89,

90.

91.

6) \[cos26+cosZ 7-2cos6cos7 +‘}-‘lt——cos7+cos2 7 +41+c0s*6-2c086 =

1

=|cos6—cos7|+ cos7—%l+|cos6-l| =1-—cos6+cos6—cos7+cos7—-;-=-5 .

a)sin(n—-f)=sint;, sin(n-{) =-sin(~)=sin¢;
6) sin 27 — f) =-sin {; sin 2n—¢t) =sin (-f) =-sin ¢
B)cos (m—t)=—cost, cos{m—1t)=—os(-f)=—cost;
rycos (2n—7) =cost, cos(2nm—1)=cos(-f)=cost.

a) sint >0, t  (2mk; 7 + 2mk) ; 6) sint<-3/2-i,t (~i3’}—+2nk;§-+21tk);

B) sint <0, te'(—n+2nk;21tk); r) sint >§, te(g-+2nk;%+ 2nk).

a) cost >0, te[——§—+2nk;g+2nk); 6) cost<g,t (—}+ —+2 k)

B) cost <0, te[-g-+2nk;37n+27tkj; r) cost>—‘/2—z, te +2nk; ——+21rk)

I
4
a) smt<—l te E+2nk -1-1—7[-+2nk

2 6 6
6) sint>—£,te —£+2nk;5—n+2nk' ;

2 4 4

B) sint >—~!‘ te(——+ 27k; Z_1_r_+ 2k
2 6 6

r) smt<—-‘/—5 te —-5—n-+2nk AL P
2 4 4

a) cost>—£ te ——5£+2 k— 2nk);
2 6 6

0) cost<—-1— te(ﬂ+2nk ——-+2nk)
2 3 3

B) cost<—3§—,t (? anﬁ 21ck);

1
1) cost > - t €| ~ 24 20k 2 4 2k
2 3 3

a) smt<; te{—%+2nk 6+21rk:| 6) cost>——‘/2Z te[—% 21rk£"E 21[/(}

B) smt>—l te ——+2nk Z-E+21tk ;T) costs—‘/—_2—,te -1-r-+2nk;—7£+2nk .
2 6 6 2 4 4
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§5. TanzeHc u KOmaHa2eHc

92. a) tg%t:l; 6) ctg‘%ﬁ:%—{; B) tg%:——‘?—; r) ctg%=~l.
93.2) ‘g(-%ﬁ)bl ; 6) ctg(—g)bg; B) tg(-%)bg; r) ct8£——2§£):g
94, a) tg%drctg;::lﬂ:z; 6) ctg—3-—t %_l?__g

B) tg%—-ctg%:l; ) tgng+ctg—g—[:1+l=2.
95.2a) tg— mn—}lctg%:l —2—3- 3 =%;

B) 2sin1t+3cosn+ctg—72£=0—3+0=—3;

m B 5

) tg0+8c053—n~6sin—:0+0—6-——=3
2 3 2
4 T bis T
96.a) tg—-ctg—=1; 0) tg2,3-ctg23=3;8) tg—-ctg—=1; Tetg > ctg = =7
a)gscg5 ) tg2,3-ctg B)g7cg7 r) clgote

97.a) tg2,5- ctg25+cos n— smz-é-—cos s —=l+1-1=1;

6) sin237ﬁ-2tg'1-ctg1+cos2(~ 37n)+sin2-5?n=l—2+1=0.

6z 10n 8n lin
98, a) tg—<0; 6) ctg—>0; B) tg—>0; r) ctg— <0.
7 7 7 7
cost? sint . cost
99, a) sint-ctgt = cost, sint - =cost; ©) — =cost, sint-—— =cost ;
sint tgt sins
. cost sint
B) CQsf-tgf=sint; r) ——smr cost - —~—smt
ctgt cost
. . sint .
100. a) smt-cost-tgt=smz-cost-—-—:sm21;
cost

cos
6) sinz-cost-ctgt—1=sint-cost - ————l—cos t—1=-sin?¢;

sint
B) sinzt—tgtcctgt=sinzt-1=~coszt; r) l—_c.osz_t_z Smf =tg’t.
I—-sin“¢t cos"¢
. n V2
—~ —tg— —+1-1
sm4 cosT g4_\/’2‘- 5 _ﬁ
M, ———=— —— = —
3n 4 1+1

LM
2sin— ~sin
6
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102.

103.

104,

105.

106.

107. a)

108.
109.

110.

S5n 257
——tg—<0;
a) cos 5 g T

. In In
B) sin——ctg—>0;
) siny g —C18

a) sinl-cos2-tg3-ctgd4>0;

a) l+tg2t=cos_2t, 1+

6) l+ctg21=sin‘2t, 1+

6) tgl-cos2>0;

r) sin2—-ctg55>0.

6) sin(—5)cos(—6)tg(—7)ctg(—8)< 0.

2y 1

sin 2

=cos “t;

0082 t COS2 t

cos>¢ 1 )
= =sin

= t;

2

sin“¢ 2

sin“ ¢

B) sinzt(1+ctg2t)=l, sin’f-sin?1r=1; r) coszt(]+tg2t)=l, cos’t-cos2 =1

a) tg(n—t):—tgt,
6) tg(2n+1)=1tgt,
B) ctg(n—t)=—ctgt y
r) ctg(21t+t)=ctgt,

tglr—1)=tg(-+)
tg(21t+ t)-—- tg(n+ t): tgr;
ctg(n - t) = ctg(—t) =—cigi;
ctg(2m + t) = ctg(u +)=ctgt .

=—1gt;

a) cos’t-tg?t—sin’z-cos’t = sinzt(l4coszt)=sin4t ;
6) 1 —cos’t+1g’t-cos’t =sin’ ¢ +sin’ ¢ = 2sin’ ¢ ;

=1.

1 .
—=1;r) (l—coszt)(ctg2t+l)=sm2t
cos ¢t

cos?t _ 2,
Coszt—sinzt _ coszt cos2t _ l_tgzt .
costsint tgt

B) (l—sinzt)(tgztﬂ):coszt SGinZ
in

sin

1)

costsinf
cos?¢
cos?t sin’t
2 2 . 2. .2 2
cos“t—sin“t _ gin?s sin®y _ctg t-l
sinzcos? costsint ctgt

sin?1

6) ctg 2, cos 2, sin 2, 2.

a) ctgS(x—1)20, —x+120, x<1;

tg7-cosl
sinl

a)cos l,sin 1, 1,tg 1.

6) (2% -72)>0, 2x* - 72 <0, x* > 36, xe(-6;6);

B) (tg2-sin5X7~—5x)SO, 7-5x<0, xZ—;,-;
r) tgl-ctg2-tg3-ctg4~(x2 +2)>0, x+2>0, xeR.
§6. TpuzoHoMempuyeckue (PyHKYuUU
qYucs108020 ap2yMeHma
a) | —sin’f =cos’ ¢ ; 6) cos’t—1=-sin’1;

B) | —cos’t =sin’ ¢ r) sin’t—1=-cos’¢.
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111. a) (1 —sins)l +sins)=1—sin? t = cos’ 1 ; 6) cos ¢ +1—sin> ¢ = cos t +cos’ f = 208  ;
B) (1—cost)1+cost)=1-cos’ r=sin£;r) sin? ¢ +2cos’ ¢ —1 =1+ cos’ 1 —1 =cos’ ¢

1 1-cos?¢ 1-sin’¢
112.8) ——-l=—— =tg?t; 6) ——=1;
cos“t cos“t cos’ ¢
.2 2 s 02
1 sin“ -1 l1—-cos“t sin“¢
B) I-—— = =—ctg’t; 1) ———— = =tg’t.
sin“ ¢ sin“ ¢ l-sin“t cos“¢
113. a) (sint+costf 1+ 2sintcost —1'6 1-2sintcost 1-2sintcost
"7 1+2sinfcost 1+2sinscost (cost—sinsf  1-2sinzcost
2 s 2 =2 : a2
t . 1-sin®t 1-sin” f —sinz +sin” ¢
114, a) ~sint=1, ———~sint = - =1;
l —sin¢ 1-sint 1 -sint
sin?¢ 1-cos? ¢ sin? ¢ +cost +cos? ¢
+cost =1, —————+cost = =],
1+cost l+cos2t 1+cost

115. a) (sint+cost)2 ~2sintcost =1+2sinfcosf —2sintcost =1;
2-sin’r-cos’t 2-1
3sin t+3cos’t 3

sm t—cos t Emzt -COS t%m t+cos t) .2 2
=sin“f+cos“t=1.

1 . . .
=3- ;B) sin* 1 +cos’ 1 + 2sin’ 1 cos’ ¢ =(sm2 t+cos t)2 =1;

r)

sm t— COS t Slﬂ t— COS t

1)

116. a) sint=i, E<t<1:, cost:——3-, tgt=—i, ctgt:—3
5 2 5 3

n
0) sint=-5—,0<i<1t 1- 25 12, tgt ——5—, ctgt—l2,
13 2 169 13 12 5
B) sint =-0.6, —£<t<0, cost:i, tgi:—i, ctgt:—i;
2 5 4 3
r) sint =-0,28, Tt<t<3—, cost——- 1—£ —g, tgt=—7—-, ctgt=§.
2 625 25 24 7
117. a) cost =10,8, 0<t<£, sint=§, tgt=§, ctgtzi;
2 5 4 3
0) cost=——5-, £<t<‘rt, sint:-l-g-, tgt:—-lz, ctgt=——5—;
13 2 13 5 12
B) cost =0,6, §£<t<2n, sint=_i, tgt:—i, ctgt:—g—;
2 5 3 4
24 3n . 7 7 24
r) oSt =——, T<t<—, sint=——) tgt =—, ctgt =—.
25 2 25 24 7
118. a) tgt:g-, 0<t<£, ctgt:i, sint:z, cost:i,
. 4 2 3 5 5
0) tgr=24, n<t<3—n, ctgt:i, cost=——5- smt~—£;
2 12 13° 13

2—4113
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3 x 4 3 4
B) tgt =——, —<t<m, ctgl=—=—, Sinf =—, COSL =~—
4 2 3 5 5

cost?

\/l~cos2t

cost~—3— sin¢ =— l—9 =- !
Jio' V 1o Jio

r) gt:—é,%;<t<2n,dgt=~l =—3,amzt=9—9mm2u

119. a) ctgt:’l—z, n<t<11£, tgt:i, sint=—-§-, cost=—1—2—;
5 2 12 13 13
0) ctgt=—7—, O<t<£, tgt=£, sim‘:—zﬁ—, cost=—7—;
24 2 7 25 25

5 3n 12 5 . 12
B) ctgt=——, ——<t<2m, tgt=——, COSt =—, sint=——
12" 2 5 13 13
r) ct t~—i £<t<n t t-——l':i ———cf)it———-—i coszz‘“—g‘—-—-éf‘}—cos2
85152 T T, 15 25 225
8 . 64 15
cosf=——, sint = jl -— =—,
17 289 17

120. a) f{x) = 1 — ( cos’t - sin’f) = 2 sin’t, frnax = 2, frnin = 0;

. . sint
) fln=1 -smt-cost-tgt=l—5mt-cost-——=coszt,fmax= 1, fin = 0.
cost

sin“ ¢ .
B) f(t):coszt-tg2t+5coszt—l=coszt-—-T+SCoszt—1=sm2t+5c052t—1
cos” ¢

=4¢c08* 1, frnax = 4 frnin = 0;
r) fit) = sin ¢ + 3sin’f + 3¢08’t = $in t + 3, fonax = 4, fonin = 2.

121. a) ctg[_r.ost—l=cost——cost+1: 1

sint sint sint
2 =2
1 cos“t—1+sin“t
6) ctgzt—[ — —l}: 5 =0;
sin“t ) sin~ ¢
B) coszt—@tgztﬂ);inzt=c052t—coszt—sin2t=—sin2t;
sinZ¢-1 2 sin?t+cos?t 1
r)—2——+tgt-ctgt=ctg t+1= ) ==
‘ cos“t~1 sin‘t sin“ ¢
sint sint sint —sinfcosf +sint +costsint  2sint 2
122. a) + = > ==
l+cost t—cost 1—cos“t sin“¢ sin¢

0) ctg2t(cos2t-l)+l=1c0s2t+1 =sin’¢ ;

cost + COSf  cOst-—sinfcost+cost+sintcost 2cost 2

l+sint l-sinz 1-sin®t cos’t cost
sinf +cost '

tgr+1

g - . Cosi =tgt.

1+ctgt sinf+cost
sin?
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123. a) (3sin¢ + 4cost) +(4sint—3c<:)st)2 =9sint +16cos’ t +
+24sintcost +16sin” ¢ + 9cos’ ¢t —24sintcost = 25;
6) (tgt+ctgt)2 —(tgt—ctgt)2 =tg2t+ctg21+2—tg2t—ctg2t+2=4;
. y . sin®¢+cos’¢
B) smt-cost(tgt+ctgt)=smt-cost—.———=
sintcost
r) sinzt-coszt(tg2t+ctg2't+2)= sin?t-cos? £(tg +cigt)’ =

. 1
=sin’¢-cos’ t ———— =1
sin“fcos™ ¢

t.

1-sin?¢ cos®t
124. a) —— +1gt-ctgt =— +l=ctg? t41=—5—;
l-cos“t sin“t sin“¢
cos® t-sin®t —cos® ¢
coszt—ctgzt sint _ cos tem - l)c ~cos®s 6
0) —5—5 2 ) 3 7 =, -8
sin“r—tg“s sin“f.cos“r—sin“t  sin“sin t(cos t-l) —sin” ¢
cos’t
tgt . tgt sint .
125. a) ——ﬁ-——=sm2t, ———g———=—=smt-cost=sm2t;
tgr+cigt 1 cost?
sinfcost
sinf + cost
I +tgt sinf
6) Bl _tgr, ——CoSt___ =tgt;
1+ctgt Sin¢+cost  cost?
sin¢
ctgt ctgt . :
Bl _os? t, ——g—-—=ctgt-smt-cost=coszt;
tgt+ctgt 1
sintzcost
sint —cost
1—ctgt i cost
OB otgr, —-SinE o SO gy,
t—tgt —sint +cost sint
cost
cosisint +cost
. cost +ctgt i costsint+cost .
126. a) 1+sint = gt Sin/ = =sint+1;
ctgt cos!{ cost?
sint
sint +tgt . cost
0) —g—=1+cost, sin¢ +1=cost+1;
tgt : sinf
1-sint _ cost l-sin®t  cost
cost l+sinz’ cost(l+sint) 1+sins’
sint _ l+cost smt(l+cost) 1 +cost
l-cost  sint = l—cost sint
. 2 . . 2
sint+cost) —1 2sinzcost . 2sin” tcost
127. a) -(---—-,—)—=2tg2t, — sint = - =2tg2
ctgs —simnzcos? COSt —sin”“ fcost costQ—sm t)

2%
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6) sin {1 +ctgs)+cos® t(1+1tgt)=sint +cost,

. 5 sint+cost? 5 Sint +cost . . 2 2 .
sin” ¢ +cos’t =(smt+cost sin” t 4+ cos’ 1 )=sint +cos?;

sint cost

{sinz+cost) 2sintcost 2sincos’
B —————— cost =

. =20tg? t = —=—— —
tgt—sintcos2t sins—sintcos” ¢ sin” ¢

1-4sin® tcos® ¢
(sint+cost)2
(l - 2sintcostX1 + 23intcost)
1+ 2sintcost

=2ctg2t;'

+2sint-cost =1,

+2sintcost =1—2sintcost+2sintcost=1.

. 3 s 4 3 3 3

128.a dn+t)==, 0<t<—, t==—, tgt=—, tg{—-t)=——, t —t)=-—;

) sin( ) z S cost=C, tgr= g(~t) 7 g(n—1) 2

12 3n . 5 12 12 12

6) cod2n+t)=—, — <t <2mr, sint =——, ctgt =——, ctg(—t)=—, ctgln—1)=—.

) oo i)=5, T<r<m 13 TS =5 cteln—1)==
129. a) cost=-——5—, 8,5t <1 <9, sint:z, sin(—t):—l—z—;

13 13 13

]

6) sint=i, ?—E<t<5n, cost=—§, cos(—t)=——3-
5 2 5 5

sin(~1)= —%, cos(~ 1)+ sin(- 1)= _% i

130. a) sint +cost = 0,8, (sins+cost) =;—§, 2cost~sint=~—29—, cost-sint=~—59—;

. 1 . 8 .
. (cost—smt)zza, —-2smt-cost=——9—, 9sint-cost=4.

6) sint —cost =

W=

—

131. tgr+ctgr =23, (tgr+ctgr) =tgr+2tgr-ctgr+ctg®1 =529, tg2 ¢ +ctg?1=3,29.

132. sintcos! =——;—, sin"t+cos“t=l—23in2t-coszt=1~—--;-=-l—.

2
1 7 n 2
133, tgt——=——, O0<t<—, 121g°t+Ttgt-12=0,
tgr 12 2
-74,j49-4-12(-12) —7+35
tgt= =

t t——i HE€ NOAXOMNT, T.K 0<t<E
24 2% 8 3 T 2’

3 4 . 3 . 7
tgt=—=cost=—, SmMi=—=sINi+cosi=—.
4 5 5 5

134.2) y=cos’ t+sin*t=1; 6) y=cosz-l—+sin2—]-=l (x=0);
x x
Ay Ay
1l y=1 By=1,x20
N/
- —t—t
oh 1 2 of 1 2 x
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B) y=sin’yx +cos’Vx =1 (x20);r) y =sin? 21 +eos’ ———=1(x=£2). .
: x4 x° -4
y \y
=1.x>0 l{y=1x=1%2
| g %= O—t—lo—
—t—- S N B
ol 1 2 x 210l | 2 x
§7.. TpuzoHomempu4eckue pyHkyuu
yesoeoeo apeyMeHma
135 - 138 cm. prc.
120°
135.a) 120° = 2 ; 6) 220° = =z : B) 300° :—5—75 ; r) 765° = 17 .
3 9 3 4
136. a) 210°=7—n; 6) 150°=5—n; B) 330°=l—l-£; r) 675°=~1--517~E.
6 6 6 4
137.a)3—n=135°; 6) ﬁ{-=660°; B)ﬁ=216°; r) ﬂ=920°.
4 3 5 9
l38.a)—5—75=112,5°; 6)E=105°; 3)&=165°; r)ﬂ=940°.
8 12 12 9
139.a)sin 90° =1, c0s 90° =0, tg 90° = we cym., ctg 90° =0,
6) sin 180°=0, cos 180°=-1, tg180°=0, ctg 180° = e cyu.;
B) sin 270°=~1, ¢0s270°=0, tg 270° = ne cym., ctg 270°=0;
r) sin 360° =0, cos360°=1, tg360°=0, ctg 360° = e cyul..

140.

0) sinl50° =%, cos150° =

V3

. 1
a) sin30° =—, 30°=—, tg30°=—, ctg30°=
) si 5 cos 2 g 3 g

V3

V3
W3

V35

——E—,- tg150°=——3—-, ctg150° ="‘\/§;
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B) sin210°=—%, c05210°=—§, tg210°=i;§-, ctg210°=4/3 ;

1) sin240° = —g, c0s240° = —%, 1g240° = 43, ctg240° =§ .
141. sin 160°, sin 40°, sin 120°, sin 80°.
142. cos 160°, cos 120°, cos 80°, cos 40°.
143. sin 210°, sin 20°, sin 400°, sin 110°.
144, a) tga=—;c—, x=2tgo ; 0) cosa=§, x=4cosa ;

B) cosa=£,x= 3 ; r) ctga =x.

x cosa
145. a) sin30°=£,x=-g-=4; 6)x=£;
x 1 2
2
B)ﬁzz,xz-i-; r)-{-=c0560°=l,x=l.
2 x 3 2 2

146.3) c=12, a=60° a=6, b=6+3, §=18V3, R=6;

147.

148.

6) c=6, a=45°, a=h=34J2, §=9, R=3:
B) c=4, 0.=30°, a=2, b=243, S=23, R=2;
r) ¢=60, 0.=60° a=30, b=303, S =45043, R=30. B

$
cosa—z, AB=AC-cosa=2Rcosa . 4[5 C
S -labsina+ L bcsina+—l-cdsina+—1-dasina— ﬂ
4BCD =7 3 3 3

= -;—sina(ab +hc+cd +da)= %sin albla+c)+d(c +a))= -;—sin u(b+an+c) .
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149.

150.

151.

152.

153.

154,

155.

156.

§7. TpuaoHomMempuyecKue (yHKUUU yanosoeo apeyMeHma ’ 23
4B _ BC 4\/" BC _ po_s 7
sinC  sind’ - 2/2 42,/ 105°
4B =180°—-45°~ 30° =105°, 45° 30
AC 16 16 4 ¢
— = =, AC=—=sin105° sin105° = sin 75° = sin(45°+ 30°),
sin105° 2’ 2
ac J8[N23 21) 16 el g
2l 22 22)°z7  a
S-—;--AC AB-sin £C; S—— —@J_+4)8 8/3+1)
Ommer: BC=8, AC=4/3+4, 5 =8(/3 +1)ou?).

AH = BH =5 (1.k. LA = ZABH = 45°) B

5 5
t 600 ==, HC = = —
8 = he 1260° 3 5

45° 60°
solis[sel).26:48) WPaC- ML NG
2 J§ 6
§8. ®opmynbi npusedeHusi
a) sin(lzt- - t) =COS!; 6) cos(2rc - t): cost
In . . .
B) cos(-2—+t)=—smt; r) sm(n+t)=—smt.
a) sin(n~1)=sint; 6) cos, (g J——sint;
3n

B) cos(21t+t)=cost; r) sin [7 )_ —cos! .
a) cos(90°-a)=sina; 6) sin(360°~a)=~sina. ;
B) sin(270°+a)=—cosa; r) cos(180° a) —-cosa .
a) g(90°—a)=ctga; 6) ctg(180°—a)=—ctga ;
B) tg(180°+a)::—ctga; r) ctg(360°+a)= ctga .
8) sin240°=—sin60°=-2>;  §) tg300°=tg120°=—tg60° =3 ;

B) c0s330° = cos(— 30°)= 5 r) ctg315°=-ctg45°=-1.

ol vl

a) coss—nzi; 6) sin —m =~!-; B) sinlﬂ}»:—l; r)cos —-ZE =l.
3 2 6 2 6 2 3 2
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157. a) c0s630°-sin1470°~ctgl125° = ——;———l = —% ;

6) sin(- 71t)+ 2cos}-;—1-t-~ tg%‘- =1+1=2;

B) tg1800°—sin495° +cos945°=— Y= _N° __ >,
) cos(—9n)+25in(——4%n-)—ctg(—-¥J=—l—l+ =—1.

158. a) sin(90° - &)+ cos(1 80° + &)+ tg(270° + o )+ ctg(360° + ) =
=cosa—-cosa-ctgoe+ctga =0,
0) sin(g+ t)—cos(n——t)+ tg(n—t)+ctg{%’£—t} =C0St+COSt—tgt+1tgt=2c08t;

cos(180+a)- sin(—a) _ —cosacoso

1 . = = :
59.8) sin(-a)-5in(90 +a) ~ —sinacosa clgos
6 sin(n —¢)cos(2n~1) __ sinrcost cost :
tg(n - 1)cos(rt - t) —tgt -(— cost)
sin(—a)ctg(—ot) 2 COS® _ on .

cos(360-a)tg(180+a) cosatga 8

r sin(n:+t)sin(32n+t) - —S?:]nttsint = —cost .

tg(n+t)cos(—§£+t) Esint
cos(n—t)+cos[£~t) _ sin’(m—1)+ sinz(ﬁ—t)
2 _ —cost+sint 2

160. a) = =-1; ©0)

sin(Zn—t)—sin(%cH) ~sinf+cost sin(m 1)
. . (3n
wle-r) " 2 -tgr  (3n
161. a) g . =tg2t, —ﬁ~co —--+t)=tg2t;
cos(n+1) (31: ) —cost 2
tg —+t
2
7
sin(n-—t) Ctg(—i—t) cos(27t—t) sint tgt cost
0) . — =sin{, — ———.——— =gt cos? =sin¢
tg(n+1) (n ) sin(-¢) tgr —ctgt —sin¢
tg| E‘f‘t

cos? (T[ - t)+ sinz(g- - t) + cos(n+ t)cos(2n - t)

2 .o 5 3m
t t—— |ct —+t
g( 2) g(z )

162. a) =cost,
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§8. @opmyribl npusedeHus . 25
cos? ¢ +cos? t—cos’ ¢ 2.
eI =cos"f; .
ctgortgtt :
sin? t—§E cos(21t—t) 2
2 cos“ tcost
6) 3 =cost, ——5——3 - =Cost.
tg2 = \cos| 1=2T ctg“rsin” ¢
2 2
11cos287°~25s5in557° ~ltlcosl67°+25sin17° 1lsinl7°+ 25sinl17°
163. a) - = - = . =36
sin17° sinl7° sin17°
6) 13sin 469° —8cos341° 13sin109°—8cos19° 13cos109°-8cos19° =5
cos19° cos19° cos19°
2cosl—]v1£+85in]3—7r ZCosE+8sin3—n 2cos:—1£—8sinE
164. a) 5 10 _ 5 10 _ 5 5 =6;
T L i3
: cos— cos — cos —
5 5 5
55in5—ﬂ+2cos—2~SE 55in2—20051—1—7t 55in—2£+2sinﬂ
6) 7 14 _ 7 14 _ 7 14 =7,
. 2. . 2. . 2%
sin — sin — sin—
7 7

165.

166

167.

a) 2cos(2n+t)+sin(-§+t)=3, 2cost+cost =3, cost=1, t=2mn;
. . . . ) 7
0) sm(n+t)+2cos[;+t]=3, —sint—2sint =3, sint=-1, t=—5+2nn;
. b 1 . | I 1 ¢ T
B) 25m(n+t)+co ——t|=-—, —2sint+sint =——, sint ==, t=(-1f = +2mk;
2 2 2 2 6

r) 3sin(§+t)—cos(2n+t)=l, 3cost —-cost =1, cost=-;—, t=ﬂ:§+27tn.

. a) 55in(§+t) —sin(%’i+ t)—8005(2n —t)= L,

1
Scost +cost —8cost =1, cost=—5, t=i%’—t-+2ﬂ:n;
0) sin(21t + t)— cos(% - IJ + sin(n - t) =1,
. . . . T
sinf—sin¢+sint =1, sint =1, t=—2-+21tn.

a) sin®(m + )+ cos’(2n —1)= 0, sin®z+cos*z = 0 KopHeii He;

6) sin’(n+1)+cos*(2n—1)=1, sin®t+cos*(2m—1)=1, sin*t+cos’t =1, teR.



168.

169.

170.

171.

172.

173.
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§9. dyHKyus y = sin x, ee ceolicmea u 2paghuk

a) sint=0; ©) sin(—£)=—l; B) smz—ﬂ':[}—; r) sin(—f-)=—£.
2 3 2 3 2
a) f(x)=sinx, f(-x)=-sinx; 6) f(x) =sinx, S (2x) =sin 2x;

B) f(x)=sinx, f(x+1)=sin{x+1); r)f(x)=sinx, f(x).—5=sinx—5.

a) y=2sin(x—--’61)+l, x=f3£, y=25in-7£+1=—1+1=0;

nj [ n] 2
=, y=—sin) - — [=—;
4 4) 2

B) y= 25m(x RJH, x—7n, y=2sinn+l=1;
L 6 6
\

r) —sin| x+n 151r = —sin 14n ~sin—7-7-t-——l
r= 4 REe 4 ) 74
, . s n

a) y=sinx, sm(—;):—l, (—E - annnazwemm
6) y=sinx l;atsinE (E—l-) HE NPHHAICIKHT;

)’ ) 2 2; 2’2 p )
B) y=sinx, l#sinmx, (n;l) HE NPHHALICHKHT;

In {3n
r) y=sinx, —l—sm—2— -—2—;—1 MIPHHALNIEHKHUT.
T T 3 3

a) y=sin| x+— |+2=—sin—+2 ==, | 0;= | NpHHAINEIKHUT,
) ¥ ( 6) p; 3 ( 2) pHHAAN
6) y=~sin(x+%j+2=—sin%+2=—§+2, [%;—g+2] HIPUHAMJIEHMUT;

B) y=-sin x+-7E +2 2——sm§—+2 ——1-+2 2“‘-?1 MPHHAIICKUT;
Y 6) 72 6 2 3°2)™ :

) y= ~sin(x+16t~)+ 2,— sin(4n+%}+2 =——+2%2,5, (41:;2,5) HE [PHHALJICHKHT,
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175. a) o p.

L [l
1) T T
-3t -2n -n O T 21 3n

176. a)

177. a)

x’,x<0 y

178. f(x) {Sin x>0 al
a) 1) O6nacrs onpeneneaust D (f) = R
2) Obnacts 3Hauenuit E (f) = [-1; +o0) +2
3) lpu x > 0 dynkuus nepuoanysa, I'=2xn
4) OYHKUMS HU YETHAA, HH HCUYCTHAA
5)fix)=0upux=nn,nz20,x=0npuy=0 ——tt

WA\
-3 21 ‘—no\/r; Mn_ 4\(
—1F
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179.

6) ITpoMExKyTKH 3HAKOTIOCTOSHCTRA:
fx)>0nmpux<0,x € 2nn,n+2nn),n20
fxX)<0npux e 2rn—=x,2nn),n20

7) favin = =1, faax = +00

8) ®yuxums yonBaeT ipu x <0u x e (-;—t + 21tn;§2E + 2nn) ,n20

BO3pACTAET IPH X € [O;-g] U |:2m1 —~12£;2nn + -g—] ,nz1 4 f\y
6) 1) O6nacrs onpenenenus D (f) = R © o3y
2) Obnacts 3nauenuii £ (f) = [-1; +x) 24
3) pn x < 0 byHkuus neproguuna, T= 21

5)/(x)=0nplflx=‘nn,nso,x=0npuly=0

4) MYHKUMA HH 4eTHadA, HY HEYEeTHas \ /-\ I+
~3x 2n

6) IMpoMexyTKH 3HAKOMOCTOAHCTRA:
fxX)>0upux>0,x € Qun, n+2nn), n< 0 +-1
fxX)<Onpux e (2un—m, 2nn),n<0

T) frvin = ~1 fonax = +00

8) ®ynkuus youBaeT mpu x <0 H x € [% + 21m;§5n— + 27m] ,n<0

BO3PACTACT NPH X € [Znn —g—;Znn + -Tﬂ U[-g-;ﬂo] ,h<0

fx)=

2) f[- 12‘—) = sin(u —’2}] =-1, f(0)=0, r()=1, flr*)=n
6)

sinx, —n<x<0
xvx, x20

J
3

2

1

—B‘n —2ln )(yl 1; in 3In A‘:n
-1
B) 1) O6nacrte onpeaenenus D (f) = [-x; + o0)
2) Obnactb 3HaueHuil E (f) = [—1; +o0)
3) OyHKIMA HenepHOAHUHAA
4) ®yHKUMA HH 4CTHAA, HU HEUETHAsA
5)fix)=0npnx=0
6) [TpoMexyTKY 3HAaKONOCTORHCTRA!
Sx)>0npux>0; fix)<Oupux e [-m;0)
7)fmin = “lafmax = +o0

8) Oynxuus yosipaeT npux<0ux e [— n;—lzt-] , BO3pacTaer IpHu x 2 —g .

4

:l‘k
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1
180, 7(x)={x" *<° B fC2)=-1, 0)=0. /()=sint;

sinx, 0<x<nx

’ N

-In 2r -m

B8) 1) Obunacts onpenenenus D (f) = (~0; 1]

2) O6nactb 3Hauenuii E (f) = (—o; 1]

3) dyHKIMA HENepHOTHYHAS

4) DyHKUHUA HH YCTHAA, HY HEYCTHAA

5} fx)=0nmpux=0,x=m

6) HpomexyTku 3uaxonocrosHcTea: f{x) < 0 mpu x < 0; f{x) > 0 npu x € (0; )
7) fain = 0, frnax = 1

8) dynkuus y6biBaeT npux<0ux € [—g; n] R BozbaCTaeT NpH x 2 [0; —215} .

181.a)sinx=x+m, x = -, 6) sinx =2x,x=0;

Y
3

ANWARANAW

YT RVEN

B) sinx=—-x, x=0;
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: ' . 4
182. a) smx=—2—x, x=0, x=t£; 0) sinx=—-—x+3, x:E.
s 2 L 2
y
4
3
2 d 2

ANA N NN
VR AVENE VRV R VRN

183. a) sinx+1=—[x+-§-) R x=—§; 6) sinx = x* +1. pewennii Her.

y=sinx y=sinx
184. a) s ; CHCTEMA ¥IMEET 2 PelIcHHS;
y=x"+4x-1" |y=(x+2f -3
y=sinx
6) 1 CHCTgMa HMeeT BECKOHEUHOE MHOKECTBO PELICHUI;
y= '; i
y=sinx .
B) ) CHCTEMa HEe UMEET PELUCHHUI;
y=-3x"-2
y=sinx
) CHCTEMA UMEET OLHO pPELIEHHE.
ol =
6) ¥
{3
21
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§9. @yHkyus y = sin x, ee ceolicmaa u epagux
B) r A
\ y ‘ 1 g
T3
4 4 L i L L \i
21 3n -2n -n0f =« 2n 3n

+1 T-

et bt - T#2

3n 2n-n0 n  2rn 3n x

$-1 ¥-3

186.a) sinf x—— |=n-3x, x=—;
3 3

r) —sinx=+x, x=0.

3
=T ymin =

B) [0:7) Yo >

T
N»s‘

188. a) f(x)-—-xssing, f(—x):—xs(—l)singz (x);

0 16)- %, )= - S )



http://alexbooks.ucoz.com
32 naea 1. TpueoHoMempuveckue gyHKuuU

. X . X
25m-— —-2sin> 2sin—

B) f(x)=—2%, f(-x)= x,2= 2 - 1(x);

r) f(x)—sm x—x* f(—x)-—sm (x) ( )=f(x).
189. a) f(x) = —x — sin x, f(—x) = (=x) — sin (—x) = (—x — sin x) = — [ (x);
6) f(x) = x> sin x%, f(=x) =~ x° sin (x?) =— X sinx* = (x);
B) f( )_x smgx’ f(_x)=_x smx__ (x)
- x?

Nfx)=x-sinx, f—x)=-x"+ smx——-f(x).
190. f(x) =2 -x+ I;
f(sinx)=2sin’x—sinx + 1 =2 — 2cos’x ~ sinx + 1 =3 — 2cos’x — sin x.
191 f(x) =32+ 2x - 7;
f(sinx)=3 sin’x + 2sin x — 7= 3 — 3cos?x + 2sin x — 7 = —4 — 3cos’x + 2sin x.

2x+2n, x<$-m
192. f(x): sinx, ~n<xs0

-2x, x>0

a) fl-n-2)=-2r—4+2n=—4, f[—%):sin(—%]:—l, 2)=—4;

2
6) y
1
3 3 L 1 I I i

L) T
3x -2r AnON = n 3n

B) 1) O6nactb onpenenenus D (f) =R

2) O6nacrs 3Haueuni E (f) = (—oc; 0]

3) OyHKuMs HENEPHOANYHAS

4) OyHKuUA HU YETHAS, HH HEYETHaN

5)fix)=0npux=-x,x=0

6) [IpomexyTKH 3HaKONOCTORHCTBA:
fx)<0npux<-mx e (-n;0), x>0

7)fm'm = —w’fmax =0

8) DyHKuMs BO3pacTacT MpU X € (— oo;—n)U [— % ;O] s

yGhiBacT Npy x € [-— T g} U [0;+oo).

-x’, x<0
193. f(x)={sinx, 0<x<n

_(e-nY, x>n
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§9. @yHKyua y = sin x, ee ceolicmea u epagpux

a) f(-3)=-9, f(—g)ﬂ, f@ern-3)=~n-3fF =-n?+6n-9

B) 1) O6aacrs onpeaenenus D (f) =R

2) O6nacts 3HaueHuii £ (f) = (—0; 1]

3) dyHkuus HenepuoaAUYHAsA

4) OyHKUMA HA YETHAsA, HY HEYETHAaA

Syfx)=0nmpux=0,x=n

6) NMpoMexKYTKH 3HAKONIOCTOAHCTBA:
fx)>0upux e (0; x), x>0
SfX)<0npux<0;x>mn

7)fmin = _Ooifmax =1

8) dyHxuud BO3paCTaCT HPU X € (—- oo;—;t—] ,

y6biBa€eT npu x € [12{-+oo:| .

sin x+—T£ R —3—nSx_<_0
2/ 2
194. f(x)={x+1, 0<x<2

—Vx=-243, x22

a) f(0)=1, f(6)=1, f(—n-—2)=Heonpeueneno,rr.k(—-n—2)<—-§2£

6)

~3;7t —IZEUO 1r' 2.1: 31; -
-1
3n

B) 1) O6nacts onpenenenus D (f) = [——2-,+co)

2) OGnactb 3Hauenni E (f) = [-1; 3]
3) dyHKUMS HENEPHOANYHAS
4) DyHKUYSA HH YETHAR, HH HEYeTHAs

3 —4113
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5) ) =0npux = —12‘- x=1
6) ITpoMexyTKH 3HAKOIIOCTOAHCTBA:
flx)>0upux e (—g;l IJ fix)<0npux e (—%—;—g]U(l 1;+oo),

7)fmin = _OO,fma.x =3
8) ®yukuns Bospacraer npu x €[~u; 2]
y6bIBacT npu x €[2; +ec).

§10. ®yHKyus y = cos x, ee caolicmea u 2pahux

V3 ( sz=_1

195. a) cos%z 0; 0) cos(—n)= -1; B) cos% = _T ;T) cosf —— 5
196. a) f (x) = COS X, Sf—x) =cosx; 6) f(x)=cosx, f(3x)=cos3x;
B)f(x)=cosx, fix+2)=cos{x+2); r)f(x)=cosx, fx)-6=cosx—6.

V3

197.9) y=2sin| -~ |+cosl —~|=-2;  6) y=2sinZ+cosm =1+
2 2 6 6

2
198.a) ~cos(—£]—[—zw—l—n—z' 6) y=cosn—-nt =-1-n?
g 3 3,2 9 y
1 | 1 | 2
199.3) =——=-2 6) = =
Cosgﬂ: —-l ccsm __3‘ ‘Jg
2 2

T 7 non
200.2) y=2cos| ——~= |-1=—+2-1; 6) y=2cosf ———|—-1=1.
) ( 2 4) )y [4 4] .
n 1 1
201.a) y=cosx, COS—=—, ;5 TIPUHAUICKHUT;

| b 1
6) y=cosx, —#cos—, —;5 He NPHHAVICKHT;

B) J=COSX —l—cosz—Tt e, 1 TIPUHAJLTEKHUT;
2 37037 2 ’
\/5 5t | Sn ﬁ
I) p=C0$X, ——— =C0S$—, | —;——— | NPUHALICHKHT,
2 6 6 2

202. a) ﬁ+ 1= 2008[—%) +1, @,ﬁ + 1) — IPMHALICHKHT,
6) 1= 2CO§(— —f—] [— ) — HE NPHHAMNICHKUT;

B) 2=2 cos[— - -—) [ ] — NPUHAIEKHT;
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§10. ®yrkyusn y = cos x, ee ceolicmea u epacpux 35
non n
r) 3=2cos ——— [+, { —;3 | — npuHALICKHT.
) {6 6) (6 J P

203. a)

204. a)
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206. y=cosx.
a) xe E 2 =~ = 3 ;
6 3 i ymm ) ymﬂx 2 4
i
0) xe|-—m;—
) xe[-n2

), Yein = HECYWIECTBYET, V., =1;
B) xEI:_’+w)’ Y rmin :__]’ Y ax =1 ;

r) xe|-——;— ==l Yo =1
) [ 3 2] yl""" y

N

x+2,x<0
207.a = ’ 4
) f(x) {cos x, x20

1) Obnacrb onpenenenus D (f) =R
2) Obnactsb 3naucnnii E (f) = (—o0; 2]

3) lpu x 2 0 pynkuus nepuoauuua, 7 =2n _2=n 7 }'\/Qn 3
4) OyHKUMA HY YCTHAA, HH HCYETHAs 1

5)Ax)=0npu x =-2, x=g-+rm,n20
6) ITpoMexyTKH 3HAKOMOCTOAHCTBA:

S <O0upuxe (— oo;—Z)U(§+ 211:11;%7£ + 21cn] ,n20

S)>0npuxe (—2;£JU(—§-+2nn;g+2nnJ,n 21

2
7) fenin = —©, fonax = 2
8) dynkuus BospacraeT opH x € (—oo;O)U (—n + 27tn;27m) ,nz0

yOBIBaET NpH x € (27tn;27tn + n), n=0.

cosx, x< z
6) /(x)=

. m
sinx, x>—
2

1) Obnacts. onpenenenns D (fy = R
2) Obnacre 3nauenuit £ (f) = [-1; 1]

3) GyHKuus r1epuoaNYHA HA IPOMEKYTKAX (—m;g} " (%,M) ,T=2n
4) OyHKIMs HH YCTHAsA, HA HCUCTHAA

50 =0 npux=-g—7m,n20‘x=1t(l +h), k20

6) IlpoMexyTKH 3HAKONOCTOAHCTBA:

fi)<0npux e (—12£+2nn;37n+2nn}n <-1,x € (—m+ 2nk; 2nk), k> 1,

'7)fmin =-1 a.fmax =1
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8) OyHkuuA BO3pACTAET [IPU X € [—n + 21tn;2nn), n<0

X € —£+2nk;£+2nk},k21
2 2

yObIBaCT TpH X € [21rn;n+27rn),n£—l, xe[:O;IZE]U[2+2nk %4—21&’(} k>0.

-—, x<0
x

B) f (x) =
—cosx, x=0

1) Obnactb onpegeneuns D () =R

2) O6nacTe 3HatucHui E (f) = [~1; +o0)

3) Mpux 2 0 dpysxuus uepuoanyna, I'=2n

4) OyHKLHA HH YeTHAsA, HH HeucTHas

5)](x)=0npnx=§+rm,n2—l
6) [pomexyTkH 3HAKONOCTOAHCTBA:

fix)<O0npuxe {O;g)U(—%-I— 21tn;-—72£+ 21tn),n 21

f(x)>0np14xe( ooO)U( + 27, 37+2nn) nz20

7)fmin = "l’_/;1\ax =+

8) PyHKLMg BO3pAcTACT [IpU X € (—oo;O)U [21tn; T+ Znn) ,n=0

yGuIBaET NPH X € [an - n;21tk) k=1, \';
cosx, x<0
r T2
) /)= {2x -1, x20
: 41
1) O6nacts oupeaencHusa D (fy= R /\ /\ X
2) Obnacts 3Havenuii E (f) = [~1; +o0) ————— =
3) Mpu x < 0 dynxius nepuropununa, T'=2xn ~3n \\2}/ -t /_1 mom 3n 4w

4) OYHKUMA HH YCTHAsl, HU HEYeTHas
2
2

5)fx)= Onpux—i—rm nxl1, x=

6) [MpomexyTKH 3HAKONOCTOSHCTRA:

fx)<0npux e (—g—Znn——Zm U(—— —] n>1

fix)>0npuxe (5—2 k——27tk) [— +ooJ k>1

7)fmin = "lwfma\‘ =+
8) OyuKiMA BO3PACTACT NIPH X € [—2nn;—2nn + n:)U [O;+oo), n21

yOuiBaeT npu x € [—Znn - n;—2nn), nz0.
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208. a) cosx=x+-§-;x=—%; 6) —cosx=3x-1;, x=0;

209.2) cosx=+x+1, x=0; 6) cosx = /x_g, x=.’2£;

3
24
1
-2n 0 2n ¥n
+-1
B) cosx+l=—(x—1t)z; xX=1; r) cosx=|x|+1, x=0.
hy

,\:/:\;]/\af:\:i
CAARVER

24
34
—44
y=€0sX y =C0oSX .
210. a) s ; peLICHHUIE HeT;
y==x"+2x-3 y:—(x—l)2—2

y=cosx
0) 2 0ECKOHEUHOE MHOXKCCTBO PEIIECHHH;

V= —
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211.

212,

213,
214.

215,

2
=X

y=cosx
B) 2 peuieHus
y -3

y =€osx y =C0SX
; 2 peLieHus.

| -y=0
a) f(x)=x*cosx, f(-x)=(-x) cos(-x)=x*cosx = f(x);

6) f( ) COSX ( )_ :O_SE:.;;JZ cos,\ f( )
| )zcos(—5x)+l cos5x +1

i

y=|x

cosSx +1

n)f&)-—————,fo
o

) f( ) (4+cosx)(sm x - 1),

fx) 4+cos )Xsm -l): (4+cosstin6x—l):f(x).

a) f(x sin xcos x, f(—-x) - sin(—x)cos(~x) =—sinxcosx = —f(x) ;

)=

6) f(x)=x* cos3x, f(-x)=(-x) cos(-3x)=—x* cos3x =—f(x);
)
)

Il

cos x’ cos( x)J cos x’ _ .
_(_) f( ) -—x(25 (—x)’) x(zs_xz)—‘f(x).

=X 'COSX“'S]H)C,

B) f(x

n /&
fl=x)= (— x)” -cos(— x)+ sin(—x): (— x)” ‘cosx—sinx = f(— x).

—f(cosx)=—2coszx+3cosx+2:2(1—cos2 x)+3cosx=2sin2x+3cosx
flcosx)=5cos® x+cosx+4="5-5sin> x+cosx ~4=—5sin’ x +cosx +9
v
sinx, x<0 34
f(x): x’, 0<x<§ 2T

14
T
AWANIAWAY
1) O6nacts onpeaenenus D (fy = R T\/{ 8 MW o \J

2) ObnacTb 3Hauennii £ (f) = [-1; +c0)
3) DyHKLKA HY YETHAS, HY HCUCTHAs

4) Mpux<O0mux Z% tyHkuus nepponnyna, T'= 21

SHAx)=0npux=-nn,n20, x=§.+nk, k20
6) ITpoMexyTKM 3HAKONOCTOAHCTBA:

fx)>0npux e (-2mm-2mn +n)U (O;—;E—JU(—§+2nk;~g+2nk], nz k21

1) Jrin = =1, fonax =
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8) DdyHkuus so3§acraer npU x € [—12‘- - 21tn;g - 2nn} ,hz1l

§11. Nepuodu4yHocmb pyHKYUU y = Sin X, ¥ = COS X

217. Cm. puc. 73. 218.Cwm. puc. 74.  219.Cm. puc. 75.  220. Cwm. puc. 76.

221. 327 sBasieTca nepHOAOM QyHKIMY y = sinx, Y = COS X, HO HE OCHOBHBIM.

Jz

222. ) sin 50, 51t=sin12t—=l; 8) cosSl, TSm=cos~=Y2
B) sin25, 25n=—sin§£=——J—E—; r) sin30, St=sinm=1.
4 2 2
223, a) sin 390° =sin 30° =—;—; 6) cos750° =cos30° = _‘/2§. ;

V3

B) sin540°=sin180°=0; r) cos930° = cos150° = -
224. a) sin*(x—8n)=1-cos*{16n—x),

sin?(x —8m)=sin’ x; 1-cos*(16x—x)=1-cos® x =sin’ x ;

6) cos’(dm +x)=1-sin? x(22n —x} cos’(4n+x)=cos’ x,

10sin® x(2271— x)=1-sin® x = cos’ x .
225.a) y=sin2x, T=n, y(x+7)= sin(2x +2m)=sin2x = Hx);

6) y=cos3x, T=—23£, y(x+T)=sin(3x+21r)=sin3x=y(x);

B) y=sin—§-, T = 4x, y(x+T)=sin(§+21t)=sin—)2£=y(x);

ny= cos'%x, T= —8515, y(x + T)= cos(—34i +27t] = cos% = y(x).
226. a) sin 8 = sin (8 - 2x); 6) cos (-10) = cos (10 + 4m);
B) sin (-25) = sin (-25 + 8n); r) cos 35 = cos (35 - 10m).

227.a)cos (t +4m) =17 cos(2n-—t)= ..i;. , COSt= —%, cos(t + 4n)= cost = —-%;

6)sin(32n -9 =? sin2n—1)= 1—53—, sin(32n-1)= sin(2n-1)= % .
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§11. MepuoduyHocme yHKUUU Y = Sin X, ¥ = COS X 41
228.a) sin(t+ 21t)+ sin(t —41:): 1, sint+sinz =1, sint=; t= (— l)‘ % +7k

0) 3cos(2rr+t)+cos(t—27z)+2=0, 4cost=-2, cost=——12—, t=:‘:-2-3£+27m;

B) sin(t + 4n)+sin(t — 67)= /3, 2sint =413, sint:iz—i—, z=(—1)’%+n7c;

r) cos(t+21r)+cos(t-—8n)=\/5, 2cost =2, cost=i22—-, t=i-%+ 2nk .

§12. Kak nocmpoums epachuk ¢pyHkyuu y = mf (x),
ecnu uszsecmeH a2paguk pyHrkyuu y = f (x)
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42 . Mnaea 1. TpuzoHoMempuyveckue hyHKYUU

B) v r) Ay

B
231’2) xel:—g;lzt‘:]’ ymax =2’ yrnin =0; 6) X € 0;3_1.{}" yrnax =07 ymin =~2;

rs)xe[7t 3“] Vo = s Yo =25 r)XE[—S—n——J Vax = =42, Yin =2

3 2

232 a) XE[O;_H)O)’ Vinax =3! Y min =—3; 6) X € ( 05 j Yeax _3 Yein =_3;
(-

n)xe{-g-&oo), Yowx =35 Vyin =—3; T) X € ) Vo =35 Yo =3+

233.a) f(-x) =-3sinx; 0) 2f(x) = 6 sin x;
B) 2f(x)+ 1I'=6sinx+1; Nf(x)+f(x)=-3sinx+3sinx=0.

234. f(x):——;—cosx;a) f(—x):—%cosx; 6) 2f(x)=—cosx;

B) f(x+27[)=-—%cosx; r) f(— ) f(x) ——cosx+—;—cosx 0.
235.

¥
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§12. Kak nocmpoums 2pagbuk byHkyuu y = mf (x) 43

X, x<0 1,5cos x, xe[—E;—E]
237.a) {1 6) . 22
—-sinx, 0Sx<x . s
2 X——, X>—
2 2
3sinx, x<Z
238.2) f(x)= 2
3x°, 2 X
2
1} O6aacts onpenenenus D (f) = R s q
o i
2) O6nacrs 3nauennii E (f) = [—3;3]U[3—78t—;+oo] ]24_/

3) dyHKUYA MCPUOAHYHA IPH H X < % , =2z

4) dyHKUMA HA UeTHAs, HY HCYeTHas

5)flx)=0npux=—mn,nz0

6) frin = =3, frnax = 00

7) TlpoMexyTKH 3HAKONOCTOSHCTBA:
fix)<O0mnpux € (-2nn — w; —2wn), 1 2 0,
Ax)>0mpux € (2mn; 2nn+ n),n 20,

8) DyHKuUMS BO3pACTAET HIPH X € {— 2nn —--g;—th + :-zt-} ,n=0

yObIBAET NPH X € [— 2nn+ %;—Znn + —357-1-] ,n20.



44
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naea 1. TpuzoHoMempuYeckue yHKUUU

—2cosx, x<0
6 X
VSO 4 o
1) Obnacts onpenenenus D (f) =R
2) O6nacrs 3HaueHuil E (f) = [—2;+oc)
3) ®dynkuus nepuoanuHanpu v x< 0, 7=2n
4) GyHKUMA HU YETHAs, HY HedeTHast

5 ) =0npnx=———m,n>1,x=0
2 -3n -7 i 2n 3n 4n

6) finin = =3, fraax = T r—2
7) TIpoMex yTKH 3HAKONIOCTOSHCTBA:

fix)<Onpuxe (———2nn——2szU( —E ) nzl,
2 2

/ 4
fx)>0upnx e i—n——Znn;}l—ZnnJ,nZ I,
2 2

8) dyHKLMA BO3PACTACT IPH X € [—2m1;—21rn + nJ, nx>1,x2>0,
yOBIBACT NpU X € [*21m - rc;—21rn_| ,n20

§13. Kak nocmpoums epaghux pyHkyuu y = f (kx),
ecsiu useecmeH epagpux pyHkyuu y = f (x)
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§13. Kax mocmpoums epachux yrxyuu y = f (kx)

45

242,

a) xe{—

B) XG[—“—'—'—], -.ymax =1’ ymin :_l;

la

’O]’ ymax :0’ ymin =—1’

n 7

474

243.3) xe[0;40), Yoo =1, Yo =-1;

B) xe(_w;g}’ Yinax =}’ Yroin =-1;
&

244, a) f(—x)zcos%; 6) 3f(x)=3cos—§—;

245.
246.

a) f(-x) =~—sin 2x; 6) 2/ (x) =2 sin 2x;

r) \y
24

14
—2n —m
—— Y >
3 0« 27!3HW6:: X

T T
6 XE[——=|» max:l’ min:_];
) ( 2 2) y Y

N xe(@n], you =1, Yow =1
0) xe(—oo;n), Ve =1 Vo =15

r) xe(%;«roo), Voo =1 Yo =—1.

) f(-3x)=cosx; 1) f(-x)-f(x)=0.
B) f(-3x) = -sin 6x; 1) f(~x)+f(x)=0.

Otn 27t 3% 47 5n 6r X
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46 Inasa 1. TpueoHoMempuyeckue PyHKYUU
B) r)
& e h
WW 3n . Oln 2m3nan st 6n x
+
1 -
X
—— — -
2n —n 0| = n
cos2x, X<
247.3) f{x)=

1) Obnacts onpeaenenna D (f) =R

2} O6nactsb 3Hauennii E (f) = [—1;1]

3) dyHKUMA NEPHOAHUHA TPHH X<, T=7
4) OyHKUHA HU YETHAA, HH HEYSTHAA

I
—=, x>x
2

-3n

T wn 3n
5fX)=0mppx=———-—,n20, x=-—;
)fix)=0np 272 2

6)fmin =

"l,fmax =1

7) [poMexyTK# 3HAKONOCTOAHCTBA!

fix)<Onpuxe (%— nn;zf-— n:nJU(n;+00), n20,

fx)>0npuxe (§~nn;§—nn)U(-3—E;n] ,n20,

4

8) ®yHKUMA BO3pACTACT NPU X € [-125 - - nn:I ,nz0

ybbIBaeT pn x € [— rm;g- nn} ,n20.

-sin3x, x<0

6) f(X)={\/;, 50

1) O6nacrs onpepenenus D (f) = R

3) dyHkuus nepuoanyHa npu  x<0, T= zn
4) dyHKUHS HM YETHAA, HH HEYCTHAN \ /\ /\

x
5)f(x)=0npux=——n£ nz0 2

_l,fmax=+oo3’ h j\%%" \d l n 2n 37;

6)fmin =

2) Obnacrs 3nauenuit £ (f) = [—1;+oo)

7) TpoMeyTKH 3HAKONOCTORHCTRA:

fix)>0npux e (————;————J,nkO,xZO

fixy<Onpux e (——-;—— J,nzl,
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§13. Kax nocmpoumb epaguk pyHrkyuu y = f (kx)

n 2nm m 2ma
8) dyrkuus BospacTaeTuipp X € | ————;————4{,n21,
) PyHKy p. p [6 33 3}
yObIBaeT npH x € —5—3—1m—;-1—t——3ﬂ .n2l, xe —-E;O .
6 2 6 2 3

4

-2sinx, x<0

248. a) f(x):{ﬁ_; 20

1) Obnacry onpenenenna D (f) = R

2) Obnacrts 3Hauenui E (f) = [—2;+oo)

3) dynkuna nepuognuna npu n x<0,7=2n
4) @yHKUMA HY YETHAA, HY HCYETHAS ;

5)fx)=0upnx=—nn,n20; ~pn I fn 0| =
6) fmin = -2 fmax"‘"‘oo -1
7) TlpoMeskyTKH 3HAKOIIOCTOSHCTERA: 2

SxXy<0mpux e (-2rn; 2mn+n),n21,
Sx)>0mnpu x € (2rn - n;2nn), n 20,

8) DYHKUMA BO3PACTALT NPHU X € [ 2mn +— 5 —Znn +3—2-]U [0 +oo) n> |

i s
OuipaeT ipu x €| — 2ntn — —;—2nn +— |UJ ——0 ,n21
’ P [ 2 2} [ 2 )

\/: x<0 .
6 = ’ A
) f(X) {3cosx—3, x>0 +2

1) O6nacts onpenencuus D (f) = R 1
2) Obnactsb 3uauenui E (f) = [—6;+oo)

3) ®yukuus nepuoauyHanpu v x>0, T=2n _'2,[ 2 0
4) OyHKUHA HU YETHas, HU HeYCTHaNA 114
5)flx)=0npnx=2nn,n20,
6)fmin = '6afmax =+ 2T
7) IlpoMeKyTKH 3HAKOTIOCTOAHCTBA: 34
CfX)<Onpux=#2nn,n20,
Sx)>0upnx<0;
8) ®@yuxuus Bo3pacraeT npu x € (—2m — w; 2an), 1 2 1,
youiBaer npu x € (2 2nn+ ), n 20, x <0,

oo
cosldx, xe| ——;—
L6 3}

249.2) =1 <0 5)

.4 = 5 ) = M
Y sin2x, x>0 ¥ | T

— R x>.—

J— 2sinx, xe [— 2n;0]

) sin2x, x<0 )
B = M r )= E
? " 2cosx, x>0 g Lcos-;- . xe (03]
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§14. I'paghuk 2apMOHUY4YeCKO20 KosrebaHus

250. a)

251. )

252, )

253.a)

§15. dyHkyuu y = tg x, y = ctg x, ux ceolicmea u 2paghuxku

254.2) tg = =1; 6 g==3:  me-r--; igr=0.
4 3 4
255.r=1gx
a) XE(E;S—"J, Voo == s Yonia =75 6) xe(ﬁ;n}, Voae =04 Voo =5
| 22 4 ‘ ‘

T 3 3r
B) xe|~——|, x — 2 Vo :_l; ry xe| m—- s Vinax = Viin :0‘
‘ [ 4 6] Yo =730 ) [ 2] g g
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§15. Qyaxyuu y = tg X, y = clg X, ux ceolicmea u epahuku

256.a)x=§+nn,n20; 6)x=£—+nn;
Ay Ay
6+ 6+
44 {ad
2+ 2
0 p S o) ) S
-2n /:n: / T / 2n - 2n [-*m n 2r -
T2 T-2
T4 T4
1-6 1-6

r) x=17n.

T-4
4-6
T T w/g n
257.a)ctg—=1; 6) x=ctg—=— tg 2n = —; tg—=0.
) 8 ) x g3 =3 B) Ctg 27 r)cg2
T T
258'3 XEl =1, =l’ min=0; 6 Xe|—mn|, max — min=0;
) [4 2] Y rnax Y ) [2 }y Y

3
B)XE[—TI;O], ymax=_’ ynin:_; r)xe[%;%}’ymaxzﬁ’ yminz—l‘
259.9) x =+ 7k : 6) x=L+7k:
4 3
y y
61 61

4 — 4113
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50 rnasa 1. TpueoHOMEMpPuUYECcKUe QyHK{UY
b
r) x=—+7k.
2
y
6
4
2
n 2n 3n
-2n \ -=n T
4.2 -2
-4 ~4
|6 —6

260. a) f(x) = tg x — ctg x, f (—x) = —tg x — cOS X, HM YETHAY, HH HEYETHA;
6) f(x) =tg x +x, f (—x) = —tg x —x =—f(x), HEeYeTHas;
B) f(x) = ctg’x — x*, f(~x) = ctg’x — x*, uernasx;
N f(x) = x* - ctg x, fl-x) = =x> + ctg x = —f(x), HeueTHAR.

261. a) 6) A
6 -+
44
24
T ‘ / :
-2n [-m n
T2
1-6
B) r)
\y
44
2
“2n) -m % ) 2n X 24
L) L} 0 T L) 1 -
3n T T T
2 2w ) O /
-2
-4
T4
~6
1-6




§15. QyHkuyuu y = tg x, y = clg x, ux ceolicrnea u epaghuku

http://alexbooks.ucoz.com

Si

. 262. )

263. a)

4*

v

0)

\

T

2n
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52 lnaea 1. TpuzoHOoMempuYecKkue ghyHKUUU
264, a) y 0) A
{6 y
14 H6
12 4
\ — 21
-2n ~T 0 n 2n 3n x
2T on \-n o e \3n
4l 4-2
61 -—4
y
4
2
X X
0 27't 3'71:

r)yz%, T=-5—2n—, y(x+T)=tg(2x+nJ=tg£.
266. a) y = tg x + sin 2x —tg 3x — cos 4x, T=m,
y(x+n)=tg(x+mx)+sin (2x+2r) —tg (3x —~ 3n) —cos (4x +4n) =y (x);
0)y=sin3x+cos Sx+ctgx—-2tg2x, T=m,
y(x+m)=sin(3x +3n) +cos (Sx+ 5m) +ctg(m~x)-2tg 2x+ M) =
= —sin 3x — cos 5x + ctg x — 2tg 2x # y (x), => 7 HE €CTb NEPHOA.

’ 4
267. tg(9rt—x)=—2; tg(91c—x)=—tgx; tgx=3, ctgx =—.
4 4 3
5 S 7
268. cigl’n—x)=—; ctgx=——; tg=——.
g7n—x)== gr=-3 g=—
269. a) tg 200° —1g 201° < 0; 6)tg 1 -tg1,01<0;

3n 6
B)tg2,2-tg2,1>0; r) tg?r—tg—:—<0.
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§15. Gyrkuyuu y = tg X, y = ctg X, ux csolicnsa u epagbuxu

53

270.a)f(x)=1tgx sin’x, f=x)=-tgx- sin’x = -f (x), HeveTHas;

2
6) f(x)= tg X , f(mx)— = f(x) YeTHAs;
x° -1 -1
B)f(x)=xtg x, Sf(=x0)=x tg x =£(x), ueTHas;
Nfx)= x> +sinx+ tgx, f(-=>x)= X —sinx- tg X, HY YeTHas, HU HEYETHaN.
271. a)f(x) =sinx + ctg x, f(=x) = —=sin x — ctg x = =f(x), HE4YETHas;
0) f(x )_2ctgx f=x)= 2Ctgx—f(x) ycTHas;
-x
O e
X
r) f(x) = ctg x — xcos x, f(=x) = —ctgx + xcos x = —f (x), HeUeTHas.

272.f(x) =tg x, f(2x+21t)+f(71r )y=tg(2x+2n) +tg (Tn—-2x) =tg 2x ~tg 2x = (0.

273. /) =x2+ 1, flign)=tg’x+1=—s—.
COS™ x
274. f () =x"+1, fletgx)=ciglx+1=——.
S~ x
275. a) ¥ 6)
: 2
14
x
——
3 -2n -n O & 2z 3n
+-1
276. 2) Aly %)
x T+
-
3 -2 w0 m 2m 3 —_—
1 3 2n - Ol ®m 27 3n
~+-1
271. 3) 7 6) “
] Iy
x x
- e
31 -2 -n O] o 2n o S3n 2 0l n 21 3n
+-1 +-1
-2
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lnnaea 2. Tpu2oHOMempu4ecKue ypasHeHus

278.

279.

280.

281,

§16. lNMepenie npedcmasneHus o peweHuu
mpuzoHoMempu4ecKkux ypasHeHuu

a) cost=—2, t=J_r—n—+2nn;
2 4

B) cost=—l, t=tﬁ+2nn,
2 3

a) cost:—‘/z—'?’——, t= £+21:k;

0) cost=‘—-—‘/2£, t=is—n+2nk,

a) sins =1, t=-g-+2nk;

B) cost=—1, t=n+2%k;

a) tgt=\/§, t:%ﬂtn;

6) smt——-;— t=(- 1)“'£+nk
r) sint_‘_/TE- =(—1)(‘—47£+1ck.
6) sint:——;— =(- )‘*'f-+nk
r) sint=-‘—/2—§-, t=(—1y‘-§+nk.

6) cos t = 2, pelIeHNiT HET;

r) sin ¢ = -3, penicHuii HeT.

V3

14
6) ctgt =———, t=——+21n;
) ctgr=- 3

B) tgt=—£, t=—£+nn; r) ctgt=\/§, t=£+1m.
3 6 6
sint =0 )
282.a) sint(2cost+i)=0, 1, t=nmn, t=i-£+21cn;
Cost =—— 3
2
sinz=1
0) (sint—l)(cost+1)=0, , t=£+2nn, t=mw+2nn,;
cost=~1 2
cost =0 n
B) cost-(25int+1)=0, . 1, t=—7£+nn, r=(—l)"”—+nn;
sinf=-—— 2
2
Sinf = . 2
r) (2sine - V2 )(2c0s1+1) =0, t=(- 1)"*'—+1:n z-+T+2nn
COSt = ——

283.a) cos(lzr-—t)ﬂ, sint =1, t=§+2nn;6)cos(t—n)= 1,—<cost=1,t=n+2nn;
. . T . s
B) smt(n—t):l, sint =1, t=—2-+211'n; r) sm[t—;]:l, cost=~1, t=n+2nn.

284.a) 3—4sin’7 =0, sint=i§, t=(—1)‘-;‘-+nk, t=(-1)‘"§+nk

. . sint =0 T
6) sin’ ¢t —sint =0, ,t=mn, t=—+27n;
2

sint =1
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§16. [Mepsebie npedcmasneHus O PeweHuU mpUsoHOMEMPUYECKUX ypasHeHul

kel T

B) 4sin’7-1=0, sint:il, t=(—l)‘£+nk, t=(——]) + ik ;
2 6 6 .

sint =0 n

r) 2sin’r+sint =0, { 1, t=mn, t=(=1}"=+nk.
sinf =—— 6

2 ‘/37 T
285.a) 3—4cos" =0 cost=i—§—, t=ig+nn;

cost=0

6) 2cos’t—cost =0, LLot=L v =t 2
cost=— 3

, 1
B) 4cos t—1=0, cost=x—, t=i£+27m, t:iEE+21tn;
2 3 3
cost=0

T 2n
r) 2cos’t+cost =0, t=—4mn, t=+—+27n.
I
cost=—3 3

2 - . - -‘/ ""4‘2&“2'
286.2a) 2sin“r+3sint -2 =0, sint = 3449 1

4 2

’

n .
t=(-1} 3 + 7k, sint =—2 HE NOAXOUMT;

- 1
6) 2cos’ t—5cost +2 =0, COS[='-5-Z—3=2-HC HOJIXOIMT, cost=5. t=i£+21

3

. . . ~—1+3
B) 2sin’ t+sint—1=0, sint =

1 ; TC
=—,t=-1) —+nk,
2. ( ) 6
sint=—l,t=—-12£+21tn;

~0+1
r) 4cos’t+9cost+5=0, cosi=

=1, t=7+2nn,

cost = — HC NOAXO0AHNT.

287.a) 2cos’t+sint+1=0, 2—-2sin®t+sint+1=0, 2sin’f—sinf-3=0,

. 1+5 . T
smt=—4— HE NOJAXOJHNT, SIN{ =—— =], t=—?+2nk;

6) sinz+cost—-3=0, cos’t—3cost+2=0, cosf=2 He HOAXOIMT,

cost=1, t=2xn.

. 1
288. a) sm(—;—t-+t)—cos(n+t)=l, Cosf+cost =1, cost=-—, l=i£+2nn;

6) sin(n+¢)+sin(2n—1)- cos[%r + t) +1,5=0,
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290.

291.

292,

293.

294.

295.

B) COSt = ——

a) arccos(0 = z.
2’

{3
a) arcco 7 =—

4

B) arccos(—l) =7;

a) arccos(— l)+ arccosQ=m +§ = 3 3

2
V2

n =n
4

B) arcco ~—g +arccos— ==——+—=T7
2 .2 4

2n

V3
2

. ( s( 1 J) .
a) sin| arccos| — — | | =sin
2

B) ctg(arccos 0) = ctg—;1 =0

1
a) cost=3, t=i£+2nn;

B) cost=1, t=2nn;

a) cost=-1, t=n+2nn,;

B) cost=—l, t=i—2£+21tn;
2 3

1 i
a) cost =§, t=iarccos-3—+ 2nn

, =% arccos(-— —;—) +27mn ;

56 naea 2. Tpu2oHOMeMPUYECKUE yPasHEHUS

—sin¢—sint ~sint = —2, sint =l, t=(-1f T vk ;

2 2 6
n _ o 2

B) cos[-z——t)—sm(n+t)=ﬁ, sint +sint =\[2_, smt-——i—, t=(~ ) Z+TE/C

r sin(n+t)+co{§+t) =43, —sint-sint =3, sint = ——32 t=(~1f" : +k .

§17. ApKKOCUHYC U pelueHue ypasHeHuUs cost=a
289. 6) arccosl=0; B) arccos‘/;T =X ;I arccos—;- :g N

6
0) arcco{— —] _1:_
6

I i 7 o1 =&
0) arccos——arccos—=——-—=—
2 2 3 6 6
{ 1) 1 27 n =
; T) arccoy —— |[—arccos— = — ~—=—,
2 2 3 3 3
: Vi) = 3
6) tg arccos— |=tg—=—
) g( 2) 8=

E]
[

. 2 .
r) sinf arccos— [=sin—=——.
_ 2 4

r) cost= , t=x—+2nn
3
0) cost:——z-, t=t—+2nn;
) cost=—£, t=i3—Tt 2nn
2 4
©) cos t=—1,1, pemecHnii Her;

r) cos t = 2,04, peweHuii HeT.
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§17. ADKKOGUHYC U pelueHue ypasHeHus cos t= a 57

1 1 2 3t 2=n 3n
296. a) cost 2arccos—2——3arcc050—arcco -—E = 0§ ————— =cos— =0;

1 1 { 1 1 =
6) —| arccos—+arccoy ~— | |=—n=—.
3 3 3 3 3

297.a) xe[-1;1; 6) les—;—; B) xe[0;2]; r xel;2].
298. a) \/§>1,He'r; 0) s—‘—/;2—<1,11a; n)%d,na; r) —ﬁ<—l,HeT.

299. tg(arccos 0,1+ arccos(— 0,1)+ x) =tgx, tg(n + x) =tgx.

Scost~5=0
300.2) 8cost—3 -1, 8cost~3-3cost—2 o0, 2 . cost=l, t=2mn;
3cost+2 3cost+2 cost;t—-z—.
-1
gy Joostrl Scost=l_ 3 g ost+3+10c0st—2="L-6=2L,
2 3 4 4 2

l9cost=1—9-, cost=-—l-, t=i-7-t-+2nn.
2 2 3

301. 6cos’z+5cost+1=0, cost=-—517+—l-=—%, t=iarcco{—-§—)+2nn,

cost=:—5;l=—l, t=t—+2nn
12
302. a) 6) ylll
Y 2
1 x
e —— -1 /1o x
-2n -1 .4 n 3n
-1
-2 -1t
303. a) cost>—I—, te —£+21tk;-1—[+21tk ;
2 3 3
0) cosrs———‘/z, te 3—7t+2nk;i75+21tk 5
2 4 4

B) costz-iz——, te —E—+2nk;~ﬁ+2nk ;
2 4 4

r) cos{ <l, te(£+2nk;ﬁt-+2nkj.
2 3 3
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304. a) cost < % te (arcco_s-:?)2~ +2nk;2m— arccos% + ZHkJ ;

/
6) cost>-l, t €| —arccos —1J+2nk;arcco{—l)+2nk ;
7 v 7 7

B) cost > % te (- arccos% + 21tk arccos%— + 2nk] :

ry cost < ——;l;, te [arccos(— %) +2mk;2m —~ arccos(-— %) + an) .

305. a) 3cos’t—4cost >4, 3cos’t—dcost—4=0.
Haiinem KopuH KBaJpaTHOrO ypaBHEHUA:

4+16+4-3.4 448
6 6

2
cost = , cost = 3 COSf =2 HC NOAXOINT,

cost < —%, te (arccos(— %J + 2k 2m — arccos(— %] + 2nk) ;

6) 6cos’t+1>5¢co0s¢t.
Haiinem kopHn KBaapaTHOrO ypasHCHHA:
5+1 1 1

6cos’t-5cost+1=0, cost=—=5, cost:E,

te (——133 + 21tk;-;£ + 21ckj U [arccos% +2nk;2n— arccos% + 2nk) ;

B) 3cos’t—4cost <4, 3cos’t—4cost—-4<0.

HaiineM KOpHH KBaapaTHOTO YPaBHCHHA:

4+16+4-3-4 _2%4
6

3cos’t—4cost-4=0, cost = 3

k)

2 2
cost = 2 — HE NOAXOUT, COSt = —5 — Ccost > —5 R

\
tei— arccos(— z) + 2nk;—(— z) + 27k |;
3 3 ),

r) 6cos’t+1<5cost, 6cos’t—5cosz+1<0.

Haiinem xopHu kBaapaTHOrQ ypaBHEHHA:

5+425-4-6-1 5+1 1 1

, COSt=—, COSt ==,
12 12 2 3

6cos’t—5cost+1=0, cost =

te —arccos—l-+21tk;——n-+21rk U E+21tk;arccosl+21rk .
3 3 3 3
306.2a) 4cos’t <1, c052t<l, cost —l;l , te £+nk;—2—£+nk ;
4 22 3 3

1
6) 3cos’t < cost, cost(3cost-—l)<0, coste(();;;,
J



http://alexbooks.ucoz.com

§717. APKKOCUHYC U peWeHuUe ypasHeHus cost=a

59

te (——72£+ 2mn;— arccosl + 2nn) U [arccos ; + 27 E + 2rm)

307.a) sm arccos— ‘1 cos’ arccos

6) sin[arccos(— i)
5

= Jl - cosz[arccos -

3] §

308. a) tg(arccos(—%}

COS(&I’CCO

4
cos| arccos—
5

4
0) ctg(arccos ;) =

‘/l -~ cosz(arccosi) 53
5

1__9___1.
25 57
iJ f 16 _3
5 25 5
25
T 169 __12
] 5°

)

4.5

13

Wi

§18. ApkcuHyc u peweHue ypaeHeHust sint = a

309. a) arcsm—‘@- E'

3
310.a) arcsm[——J

B) arcsm(— )-—E;

0) arcsinl =—
2

311. a) arcsinO +arccos0 = g ;

. 2 1 =
B) arcsin| ——— |+arccos—=—,
2 2 12

312.a) arccos(— %)+ arcsm(— —1—) = E

2’
B) arcco{— -J——] + arcsm[— £]
2 2

1 5+

B) sint =1, t=—2—+21rn;

(V)

b

I
2

313.a) smt—-[-

. V2 m
B) arcsin— =—
2

r) arcsin0=0.
4

A

6) arcsin(— -1-) = =
2 6

. [ JEJ n
r) arcsin| ~ =,
2 4

. V3
0) arcsm-————2 + arccos

r) arcsin(— 1)+ arccos

N|‘:}] Nl&,

6) arcco{— —‘—/—_2—} ~aresin(-1)= sn :
2 4
¥

o]
r) arccos—2-—arcs1n -

2
V2

6) Sint =——, t =
) sin 3

n

12°
—l‘-r-c—+m’c;
4

. 1 x TC
=—, t=(-1) —+nk.
r) sint > t ( ) 6+n
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314.2) sint =1, t=—=+2mn; 6) sint:-l/-—Z_, t=(10)" Zamk;
2 2 4
. 1 AT . \/5 ot T
B) sint=——, t=(-1)" —+nk; r) sint=———, t=\-1)" —+nk.
) 2 ( )‘ 6 ) 2 ( ) 3
315.a) sint=—, = (—— ) arcsmz+ ik ; 6) sin ¢ = 1,02, peuteHus Her;
. | 4 . 1 L
B) sint = - t=(-1) arcsin| —:/—)+nk ;) smg , pEUICHH HET.
316. a) sin(arccosx +arccos(— x)): 0, sint=0;
6) cos(arcsinx+arcsin(— x))=1, cos0=1.
\
317. a) sin Zarcsm-——3arcco ~l— =sin E—21:):—3,
2 3 2
6) cos —]—arcsin1+arcsin _32 =cos(1t— —'£)=1.
2 2 4 4
318.a) tg axrcsin£+2arccc>s£ =tg(£+£)=__‘.[_—3_;
2 2 3 2 3
6) ctg(.’)arccos(-l)-arcsin(— %JJ:ctg[3n+%J =1[§.
319. a) arcsinx, xe[—l;l]; 6) arcsin(S—Zx). xe[2;3.];
X A1, (2 9 .
B) arcsmE, -xe[— 2,2], r) arcsm(x 3), xe[ 2; \/EJU[\E,Z].
320. a) —%>—l ,ha;  6)1,5>1, "er; B) 3—~/ﬁ<—1, HET; TI) 4—\/-2—5<l , la.
321. a) (2cosx+1)(2sinx—ﬁ)=0

cosx=~—1— 5
, x=i—7t+21tk, x=(—l)‘£+2nk;
3 3 3

sinx =-—

6) 2cosx —3sinxcosx =0, cosx(Z —-3sin x)= 0,

cosx=0

.2
' 2, x :——+1rn x= ( 1) arcsin—+ 7k ;
smng 2 3

B) 4sin’x—3sinx =0, sinx(4sinx—3)=0, sinx =0, sinx:%,
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X=Tn, xX= (— l)k arcsin%+ nk;

r) 2sin’x-1=0, sinx:i—z—, x=
2 4
322.a) 6sin’ x +sinx—2=0, sinx=-11;7=

T T
—_——
kd

2
—;— (-1y arcsin% +mn,

sinx = ——i—, (— l)"+I arcsin%+ Tk ;

6) 3coszx=7(sinx+l), 3-3gin’x=7sinx+7, 3sin*x+7sinx+4=0,

nxe ~7+4/49-4.3-4  -7+1

6 6

)

. . 4
smx=? — He NOAXOIUT, sihx = —1, x=——2-+2rm.
323.a) sint>£, te E+,’21ck;-2—n;+21ck ;0 0) sint>—l, te —£+21rk;15+2nk :
2 3 3 2 6 6
B) sint<£, te —4—n+2nk;£+2nk]; r) sints~—l—, te E+2rdc;l~1£+2nk .
2 3 3 2 6 6
. 1 1 N 1
324.a) smt<—3—, te n—arcsm§+21tk;arcsm§+2nk ;
. 3 .3 . 3
0) smt2~§, te —arcsmg+21rk;1t+arcsmg+2nk 3
. 1 L1 1
B) smtzg, te arcsm—3—+2rck;1t—arcsm§+2nk :
. 3 .3 .3
)] smt<~—5-, te n+arcsm-5—+2nk;2n-arcsmg+27tk .

325.a) 5sin’¢>11sint +12, Ssin®z—11sint—12=0,

sint = , HE MOJIXOJHUT, sint = ——]—(-)- R

4
te (n + arcsin g + 2nk;2m — arcsin-g- + 2nk) ;
6) Ssinfr<1le+12, 5sin®¢1~11t—-12=0,
sint:—i, te —arcsini+2nk;n+arcsini+2nk .
5 5 5
326.2a) 6cos’ 1 +sint >4, 6—-6sin’t+sint—-4>0, 6sin’t-sint-2<0,

. 7 . 1
sint=——==, sinf=——,
2

12
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te (-%+ 2nk;arcsin%+ an] U(n—arcsin-§—+ 2nk;—7£— + 2nk) ;

. . . . 1
6) 6cos’ ¢ +sint <4, 6sin’t—sint-2=0, smt=%, smt:—-;,

te [arcsin§-+ 2nk;— arcsin%i— an] , te [7—:— + 2nk;—1% + 2nkj| .

327.2) cos| arcsin(——S-J = [l -sin’ arcsin(-—i) =‘/l——2—5—-=l—2-;

13 13 169 13
.3y 35 3 . 8 . 2 . 8 15
0) tg| arcsin— |=—-—=—; B) cos| arcsin— |= [l —sin’| arcsin| - — | | = —
5 54 4 17 17 17

J 1- sinz(arcsin(— i]]
( ( 4D 5 35 3
r) ctg arcsin r =

[ .[4)) T 54 4
smarcsm—g

§19. ApkmaHzeHC u pewieHue ypasHeHUs tg X = a.
ApKKOMaH2eHC u peweHue ypaeHeHusi ctg x = a

i L
328.a) arctgij- = % ; 6) arctgl =% 5 B) arcth_ :-g— 5 r) arctg0=0.

329.a) arcté— l): m% ; 6) arcti— \/3)= —-E ;B) arct{—l'?-J = —lg- ;1) arctg{— %) =--I .

6
7T 1o
330. a) arctgi— arcth— = —-E ; 0) arctg(— \B)—« arctg0 = —; ;
B) arctgl— arctg(— l) = -g- ; r) arctgg + arctg1/_ = g .

N n BY = n
331.a) arcctg— =—; 0) arcctgl =—; B) arcctgl ——— |=——; 1) arcetg0=—.
) g 3 3 ) 8 4 ) g{ 3} 3 ) & 2

332.a) arcotg(~1)-arctg(-1)= ; ; 6) arcsin[—‘/zz} + arctg(~ NE % :
B) arcctg[— -‘?—} - arctg—? = 12t- ;) arccos(— 12-) - arcctg(— ,/5 ): --765 .
333.a) tgx=1, x="+mn; 6) tgx =32 x=—Timn;
. g » 4 s g 3 N 5 ;

3o

B) tgx=-1 x-—£+rm' rytgx= x +7n
’ 4 A 3 b 6 .

1l
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63

334

335.

336.

337.

338,

339.

340.

.a) tgx=0, x=7n; 6) tgx=-2, x=—arctg2+nn;
B) tgx=-3, x=—arctg3+7mn; r) tgx:%, x=arctg~;~+7tn.
a) ctgx=1, x=-§+nn; 6) ctgx:ﬁ, x=%+nn;

B) ctgx =0 x—£+1m' r) ct x-—i x—£+nn
g ) 2 ’ g 2 s 3 .
a) ctgx=—\/§, x=-%+nn; 6) ctgx=—1,x=—§+nn;
6) ctgx:-——;—, x=-—§+nn; r) ctgx =5, x=—arctg5+nn.

a) 2 arcsin[— —;—J + arctg(— )+ arccos-‘—/z-é-— L +Z= Ly

3 4 4 37
6) 3arcsin—]-—+4arccos ——Ji — arctg —ﬁ =£+3n+£=—lﬂ-{~;
2 2 3 2 3 3
B) arctg@ \/—)+arcco{—TJ+arcsml--——3—+§6E 12.[-:15;

r) arcsin(—l)—zarccosl+3arctg —[3— =2 lin=n.
2 2 3 2 2

bk b 5} o fond )5

B) cos(arctg 0)= cos0=1; r) ctg(arctg(— 1)) = ctg(~— %J =-1.

a) tg(arcctg1)=tg§ =1; 6) smércctg«/_ )— sin %

4 2

(
B) cos(arcctg(— l)) = cos— = _3/_—2- ; r) ctg{Z arcctgf - g}] = ctg(——

\

a) tg’x-3=0, tgx:iﬁ, x=i-§+nn;

3 .
6) 2tg’ x+3tgx =0, tgx=0, tgx=—%, x=nn, x=—arcctg5+nn;

B) 4tg’x—9=0, tgx:i%, arcctg%+nn;

r) 3tg’x-2tgx=0, tgx =0, tg=§, x=7n, x=arcctg32-+1m.
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1 4

Y=~
=

.,
(=
34

o -n Y m 2m 3n

64 Masea 2. TpusoHoMempu4eckue ypasHeHusa
341.a) tg* x—6tgx+5=0, tgx =35, tg=1, x =arclg5+nn, x=§+nn;
6) tg’x~2tgx-3=0, tgx=3, tg=~1, x=arctg3+nn, x=—%+nn.
342.a) tg(n+x)=\/§, _tgx=\/§, x=§+nn;
3
0) 2ctg(2n+x)—tg(§+x)=ﬁ, 2ctgx+ctgx=\/-3-, ctgx=§, x=l3t-+mz;
B) —ﬁtg(n—x):l, tgx:ig-, x=—16£+1m;
r) ctg(27r—x)+ctg(1t—x)=2, ctgx=-1, x:%+ .
343.a) tgx<x/§, xe(—%ﬁ nk;—1;-+nk); 0) ctgx >0, xe(nk;%-%nk);
n 3n
B) tgx <0, xe —5+nk;nk ; rNcigx>-1, xe nk;7+nk .
344.a) tgx <3, xe[—%+nk;arctg3+7tk);
1 1
6) 3ctgx—-1>0, clgx>§, xe(nk;arctg5+nk);
B) ctgx <2, xe(arctg2+nk;1t+ nk);
r) 2tgx+1=0, tgxz—l-, xe(—arctg—l-+7ck;£+n'k .
2 2 2
tgx <-3
345.2a) tg> x> 9, 5 , X€ ——E+nk;arctg3+nk U arctg3+nk;£+1tk ;
tgx>3 2 2
2 tgx<0 ( T bid T
0) tg’x>1gx, tgx(tgx—l)>0, , xel ——+nk;nk |U| —+ nk;—+ ntk
tgx>1 L2 4 2
B) tg°x <9, tgxe(—3;3), xe(—arctg3+ nk;arctg3+1tk);
rtgix<2, tgx(tgx—2)<0, tgxe(0;2), xe(nk;arctg2+nk).
346. a) I'paduk umect BUa y =x, xe [-1; 1]; @) rpaduk umeer Bua x=0,x € R;
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B) rpadMK UMEET BUA Y =X, XE R; r) rpaduk nmeer Bua y =0, x € [-1; 1].
YA
YR, T
; M, g ¢ o
—:I')n —2l1t —;r 0 1lt 2'11: 31!' - -1 0 n
2-_
4t ~lr
347. I'paduk umeer Bup y = x, xe [-1; 1]; 6) rpapux umeeT BUA Y =T, x ¢ [-1; 1];
o | YA
T3 T3
49 +2
1+ 1 + 1
L 'l I x il L 1 L x
D [ X e 0 >
_1T 14
B) rpadnk umeer Bua x =0, x€ R; r) rpaduk umeer Bua x 2 0.
y ¥y
1 ]
X X
pet—t At f—t—rtp A e
-3z -2 -n J,O n 2n 3=n ~3n -2n -m ,1,0 T 2n 3m
-1 -1

. 3 3 T T 3
348. a) sin| arctg— |, arctg—=x, x| ——;— |, tgx=—,
)(g4)rg4 x(zzjgx4

sinx=%\/l—sin2 x, 16sin’ x=9-9sin’ x, sin® x=—2—9§,

. 3 . 3) 3
sinx = +—=>sin| arctg— | =—;
5 4) 3

6) cos(arcctg -1—5%), arcctg—lsz =x, xe(0;n), ctgx = % ,

12 < 44
=08 144-144cos? x = 25cos’ x coszx=l

5 \/l—coszx’ ’ 169 °

12 12) 12
cosx =t— = | arcctg—
13 5

. 4
B) sin| arcct; —i s arcctg( ) 0 n), ———= cigx, ——= Cf)SX s
3 3 3 sinx
9

. i . N 4
16sin’ x=9-9sin’x, sin’x=—, sinx = i—§-:> sm(arctg(——ijj = 3 ;

25 5
5-—4113
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r) cos arct —i arct ——5— =X, te(—ﬁg —i tgx,
i2)) 2°2) 12
25c0s2x:ﬂ, cosx=i2:>cos arctg] -3 =1—2-.
160 13 12 13
§20. TpuzoHOoMempu4ecKue ypasHeHUs
349. a) 2cosx+\/§=0, cosx=———2—, x=i5?n+27m;
. . 1 , T
6) 2sinx-1=0, smx=5 x=(=1) —6—+7tk;
| T
B) 2cosx—-1=0, cosx=—, X=t—+21n;
2’ 3
1) 2sinx+v2 =0, sinx=—-—2~, x=(- 1)“'%+7tk.
350. a) ng-l-ﬁ:O, tgx:—\/_’:, x=—§+nn;
o) \/glgx—lz(), tgx—£ x=£+nn;
2 6
B) ctgx+1=0, ctgx =~ x:——}+7cn;
V3 x
r) \/:’:_ctgx-—1=0, tgx:—}—, x:—3—+7m.
351.a) sin2x=—[2~, sz(—l)k~n—+7tk, x=(—1)"£+ﬂ;
2 g8 2
x | x 2n
0) cos—=——, —=t—+427n, x=+2n+6mn;
2 3 3
B) sint =1 E ) SAP P A A) LicLL Sp
4 2 4 6 3
f') cosdx =0, 4x=£+‘rm, x=£+ﬂ-.
2 8 4
352.a) sm(——)£ :ﬁ, sin£=—£, £=(~1)" |—1E+1tk, x=( 1)“' 3n
3 2 3 2 3 4 4
3
6) cos(-2x) - 2x=%2—+2mn, x=L—+nn
B) tg(—4x):——3, tgdx=——, dx=-—+mn, x:—l+—n—n;
3 24 4
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353.a) 2cos ——E ——-————+ +2nn, x=%+— +£+47|:n;
6 6 3 3
x = x i
0 t +— +———+1cn X=—+31n;
)Ig( J ( ) = 34573 2

B) 251n(3x——) 2, 3x—-}=(—~1)‘“7}+nk,x=(_1)"”%+%+%k_;

) sin .z +]=0,-{—£=-——n—+2nn, x=—2—n+4nn.
2 6 2 6 2 3

354, a) cos —E—Zx =-1, 2x—£=n+2nn, x=—n-+7tn;
6 6 ’ 12

6) (g[£“£)=”1,£—£-—+nﬂ x=n+2nn;
4 2 2 4 4
n)zsin(f_ﬁ = 3,£_£=(_,)*+|£+,m = () 41t+4_n+4nk
3 4 4 3 3 3
r 2cos(——3xj=\/5, 3X—£=i-—+2nn, x-.+1+.£+_2_nﬁ
4 12 12 3

355.2a) 3sinx—Ssinx-2=0, sinx = S+7

— HE MOAXOAMT,

. 1 N .
sin=-—, x=(-1) Iarcsml+1m;
3 3

10+4100-4-3.3 -5+4

6) 3sin’ 2x+10sin2x+3=0, sin2x = — =

[}

6 3
arcsin —
sin2x = S_4 — He MOAXOJIHT, sin2x=—%, x=(—l)‘*'——5—-§-+52£;
- +1/ —~4.92. +
r) 25in2£—3sin£+1=0, sin> = 3tvo-4:2:1 341 ,
2 2 4 4
Cox 3+1 X W x|
sin——=——=1, —=—+2mn, x=n+4nn, sin—=—,
2 2 2 2 2

4
=(—1)‘%+nk,,x=(—1)‘§+2nk.

—1x4i+4.6-1 —1%5

356.a) 6cos’x+cosx—1=0, cosx = =
i2 12

il
2

1 2n 1 1
cosx:—--i-, x=i7+2nn, cosx=§, x = tarccos— +2nn ;

6) 2cos”3x—5cos3x-3=0, cos3x = S+7

— HC NMOAXOIHT,

cosi’;x:—l x= +2—+2nn x= +—2—1£+£n—"—;
2’ 3 9

3



http://alexbooks.ucoz.com

68 lnaea 2. TpuzoHoMempu4yeckue ypasHeHus
1+
B) 2cos’x—cosx—3=0, cosx=T5 ~ HE NOAXOHT,
cosx=-1, x=n+2nn;
r) 20052£+3cos£-—2=0, cosf—z—_——_—- — HE MOAXOAUT,
3 3 3 4
cos£=l, i=1L£-z-2n:n, x=1n+67n.
3 23
-357.a) 2sin’ x+3cosx =0, 2—2cos’ x=3cosx—-2=0,
1 2n
CoSX = — HE NOAXOIHT, cosx=—§, x=i———3—+2nn;
6) 8sin’ 2x+cos2x+1=0, 8—8cos’ x+cos2x+1=0, 8cos’ x—cos2x-9=0,
cos2x = — He IOAXOUMT, Cos2x =—1, 2x = + 2nn, x:-;i+1m;
B) 5cos’x+6sinx—6=0, 5—5sin” x+6sinx—6=0, 5sin’x—6sinx+1=0,
. 6xv36-4-5-1 312 T
sinx = = , sinx=1, x=—+2nn,
10 5 2
. | . 1
sinx=—, x=(-l) arcsin—+7n ;
5 5
r) 4sin3x +cos’3x =4, sin?3x—4sin3x+3 =0, sin3x =3 — He noaxoAHT,
sin3x =1, 3x=£+2nn, x=£+2ﬂ.
2 6 3
-1+2 1 1
358.a) 3tg’ x+2tgx—1=0, tgx= 1; =§, x=arctg—3—+m1, tgx=-1, x=—§+1tn;
6) ctg’ 2x—6¢tg2x+5=0, ctg2x =5, 2x = arcctg5 +mn,
x:fffigi+ﬂ, cthx:], 2_x:£+n;n’ ;—_£+.Tc_”;
2 2 4 8 2
” - 1 1
B) 2tg" x+3tgx—-2=0, tgx= 3+5=-2-, x=-—arctg5+nn,
tg=-2, x=—arctg2 +nn;
x x x X .
r) Tetg? =4+ 2ctg==5, Tctg? = +2ctg—=-5=0,
) Tetg 5 82 g 5 g2
x -1-6 X b4 s
tg—=———=-], —=——+4mn, x=——+2nn,
2 7 2 4 2
x ~-1+6 5 «x 5 5
ctg—=— ==, —=arcetg—+nn, x=2arcctg—+2mn .
2 7 7 2 7 7
. 1y . . 1 T . b
359.a) smx—; (s1nx+1)=0, smx:;, x:(—l) €+7tk,smx=—l, x=—5+2nn;

1 2
6) [cosx+%)(cosx—-l)=0, cosx=——2—, x=i—31t—+21m, cosx=1, x=2nn;



http://alexbooks.ucoz.com

360.

361.

362,
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B) cosx—ﬁ sinx+£ =0, cosx:-—‘/-é;, x=i£+2nn,
2 2 2 4
sinx =——£, x=(-1)" i
2 4

r) (1+cos.r)(ﬁsinx—l):0, cosx=-1, x=n+2nn,
sinx:—z, x=(~l)"£+nn.

2 4
a) sinx+\/§cosx=0, tgx=—+v3, cosx#0, x:—§+nn;

. T
6) sinx+cosx=0, tgx=-1, cosx =0, x=-—z+nn;

B) sinx—3cosx =0, tgx =3, cosx=0, x=arctg3+mn;

. 3 b
r) \/?:smx+cosx=0, tgx:——}—, cosx # 0, x:—z+7m.
a) sin‘x+sinxcosx =0, sinx(sinx+cosx)=0, sinx=0, x=nn,

. T
sinx+cosx =0, x=—-z+nn;

0) ﬁsinxcosxwtcoszxzo, cosx(w/g'sinx+cosx): 0, cosx=0,
s . T
x=5+nn, 3sinx+cosx =0, x=—g+1tn;

B) sin’ x = 3sin xcos x, sinx(sinx—3cosx):0. sinx =0, x=nn,

sinx—3cosx =0, x=arctg3+ nn;
r) ﬁcos:x:sinxcosx, cosx(\/?:cosx—sinx)z 0, cosx=0,
T . b
x=3+7m, Jcosx—sinx =0, tgx:ﬁ, x=—§+nn.
a) sin’ x +sinxcosx—3cos’x=0, tg’ x+2tgx -3 =0, tgx=-3,
n
x=—arctg3+mn, tgx=1, x=Z+nn;
6) sin° x—4sinxcosx+3cos’ x =0, tg’ x—4tgx+3=0, tgx=3,
T
x=arctg3+mn, tgx =1, x=z+n:n;

. b) . ] —1i3
B) sin’ x+sinxcosx—2cos’ x=0, tg? x~tgx-2=0, tgx=—2—,

n
tgx =1, x=2—+m1, tgx=-2, x=arctg2+nn;

r) 3sin’ x+sinxcosx—2cos’x =0, 3tg' x+tgx—2=0, cosx =0,

~1=41+4-3.2  -125

tgx = tgx=—1 x——£+1m tvx--2 x =arct z+7'cn
g 6 6 s 1B ) 4 » 18 3, 83 .
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ix V2. 3x V2

363.a) sin’ — ———=sinx—cos’ —+1, | -——=~1l=sinx,
4 2 4 2

smx——iz_-, x=(- l)’"' L

364. a) sinx =+, xe[on]; x=2,22
2’ 6 6

6) cosx:—-«;—, xe[-2m3n]; x=~ ’_Tn'

365. a) sin3x=—\/;-, xe[0;2x], 3X=(—1)k%+nk,

® 3n 9n lln 17n 19%n n o 3rn lln 17n 1911:

3X*—',—,““,_—,—, s ey T Ty Ty T H

4 4 4 4 4 4 12474712712 " 12

18~ 18 18 18 18

N cigdx=-1, xe[n], 4x=-=+mn,

3n 7m lin 157 EEZEE”“
4’4’ 4

4x = —_— =
4 16’16 16

L

366. a) sin3x=—.;_, xe[-4;4], 3x=(- )l:+l :+1r.k

x:(—])“l T +£k__’ x___lt_,..s_n .Ht_
I8 3 6 6 6

6) cosx=1, xe[-6;16], x=2mn, x=0;2m; 4n.
. x x
367. a) s1nx=—2-, xe[-12;18], -2—=1m, x=-2m;0;2m; 4n;

0) cosx:—ﬂ, xe[L7], 3x=i-3—n+21tn,x=i£+2ﬁ,x=l—1}£;l?£;§£;-l—17£;ﬁ
2 4 4 12 1212712 4

368. sin 2Jc—-7E =1, 2x——T£=——n-+2nn, x=—-1-t—+nn,
4 4 2 8

T . n In R T
=— [} -——— - —_—,
a) * 8 ) 8 8 B) 8 r) 8
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1
369. cos| r_ 2x]=—, 2x—-—75 lt--+-21tn x=£+rrn x=7n,
3 2 3 3 3
i n 4 2n 2n . n
a) —; 0) 0;—;m—; B) ——; F) ——0,—
3 3 3

370.2) V16 —x* sinx =0, |x|54, x=4, x=-4, sinx=0, x=7n, n=0+1.

Orser: x=3d;x=7mn,n=0,%1...

6) V7x—x'(2cosx~1)=0, 0<x<7, Tx-x'=0, x=0, x=7,

2cosx—1=0, cosx:—l-, x=£, xzs_n,
2 3 3
Otger: x = OE- élt-7
3°3
371 8) W3 cosx~ 1) VAX Tx+3 =0, 4x? ~7x+320,

x2%=1, xsi, ﬁcosx—lzo, x=i-;-t-+21tnA

4
Orset: x =1, x—i x:—lt—,x=i£'+2nn;n=i1;12;i3...
4 4 4
4
6) (Zsmx f)\Bx —Tx+4=0, 3x° -Tx+420; x<I[; 5
2sinx—~/§:0, sinx:% =23—n+2 k; k=112,
2 4
I =-7x+4=0, x=1; x:;
2n
OrseT: l; — +2nk,— +2nk k==x142...
373 3

372.a) tgx—2ctgx+1=0, tg° x~tgx-2=0,

tgx=-2, x=—arctg2 +mn, tgx=1, x:%ﬂrn;

t 5 1
68X 2igixotgx-3=0,
2 cos™ X
1+5 3 3 T
tgx =~——==, x=arctg—+ 71k, tgx=-1, x=——+nk;
BT T2 gy I8 4
-5+7 1

B) 2ctgx—-3tgx+5=0, 2ctg’ x+5ctgx~3=0, clgx = yREE

I
x= arcctg—z- +mn, ctgx=-3, x =—arcctgl+mn,

7-cigx |

r) ——, T—ctgx=4ctg’ x+4, 4ctg’ x+ctgx-3=0,
4 sin” x
ct x—_[+7——3~ x = arct i+1tn ctgx =-1 x=—Ztmn
g 8 4 8T ' 4 '
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373.

374.

375.

376.

a) 2cos’ —+J_cos——0 cos— [2cos—~+\/—)

cos =0, ——2—+1tlc x=n+2nk,

il
2

COS

6) 4cos” (x——) 3=0, cos(x——n-)=i-£,
6 2
2nn,

N
Nlh

f— i—+27tn X = +£—+41rn
T2 3

LI N

X——=t—

6 6
L

+
:l

=—+2nn, x=2nn,

w

L +2mn, x=m+2nn, x——-2—+27m x——+1tn X=nn,
6 3 3

B) ﬁtgziix—3tg3x=0, tg3x(\/§tg3x-—3)=0, tg3x=0,

3x T, X—Eﬁ, tg3x-—\/—— 31:-—37£+1tn x—g-{-’;’l .

r) 4s1n( )—1_0 sm(2x+ ] il,
3 2

(2x+13t- 1)"—+1tn x={(- 1)”%—%+£2"-,
2x+?=(—1y'”—6-+7m, ( lyl-‘f‘ %

12 6
12-42
2

a) sin’ x - .sinx—3v2 =0, sinx=6, pelIeHui ner,

'sinx=—~\/—5, x=(—l)’”'£+nk;
2 4

6) cos®x— 8-+3 cosx—2s/§ =0, cosx =4, HE NOJXOAHT,

cosx:——i, —+—5-1£+21m
2 6

a) sin2x =cos2x, tg2x =1, cos2x =0, 2x——4—+1rn, x—§+£2n—

6) Jgsin3x=cos3x, ctg3x=~/§ sin3x#0, 3x—-76£+1m x=—l§+%;

x x X X X n 2n
B) Sin—=+3cos—, tg—=4/3, cos—20, —=—+mn, x=—+21n;
) sin=3cos. g3 VB, cos2#0, 2= 3

m

r) a/3—sinl7x=1[6_cosl7x, tgl7x=s/§, cosl7x#0, 17x= 5-!—101, X =

51

a) 2sin? 2x — Ssin 2xcos 2x +cos? 2x = 0, 2tg? 2xr~5tg2x+1=0, cos2x %0,

nn

17
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377.

378.

379.

380.

5—Jﬁ- 1 5—\/-1-'7+1m_
4 4

tg2x = S , 2x =arctg +mn, x=—2-arctg EX

6) 3sin’ 3x+10sin3xcos3x+3cos’ 3x =0, 2sin3xcos3x= —i ,

~10+4100-4-3.3 _—1048
6

31g?3x+10tg3x+3=0, tg3x= -

,183x=-3,

¥ . nk
x= %arctg(— 3)+ T;—", tg3x= ——%, x =%arctg(— %)+E31 6x=(- 1)' ' arcsm% +? .

=

a) sin 1% _3cos? —, cos? £=l os—=+l —{—+E+2nn, x = +i+4nlz
2 2 2 4’ 2 2 2 3 3

6) sin’ 4x =cos’ 4x, tg24x =1, cosdx =0, tgdx ==+,

T T n T nmn
4x=—+mn, xX=—+—, 4x-——+7|:n X=
4 16 4 4 16 4

a) 5sin’ x—14sinxcosx—-3cos’ x=2,
3sin’ x - 14sinxcosx—5cos’x =0, 3tg’x—14tgx—-5=0, cos 0,

zx=7_;“8=5, X =aretg 5 + ik, tgx=—-;'= x:—arctg%*-ﬂk;

tg
6) 3sin’ x—sinxcosx =2, sin’> x—sinxcosx—2cos’x=0, tg’ x—tgx—2=0,
cosx#0, tgx=2, x=arctg2+mn, tgx=-1, x=——Z—+1m;

B) 2cos’ x —sinxcosx + 5sin’ x =3, 2sin® x ~sinxcosx —cos’ x=0,
2tg’x—tgx—1=0, cosx =0, tgx =1, x=%+nk, tgx=-—%, x=—arctg%+1tk;

r) 4sin’ x—2sinxcosx =3, sin?x—2sinxcosx—3cos’x=0,

tg? x-21gx-3=0, cosx =0, tgx=—1, x=—%+nk, igx =3, x=arctg3 + mk .

a) \/?Tsinxcosx+coszx=0, cosx(\/gsinx+cosx)=0, cosx=0,

V3 1

x=%+1m, 3sinx+cosx=0, ﬁtgx:—l, tgx=T, x:—mé-+1m;

6) 2sin® x—3sinxcosx+4cos’ x =4, 3sinxcosx=2~2cos’ x,

3sinxcosx = 2sin’ x, sinx(3cosx—2sinx)=0, sinx=0, x=1n,

. 3
3cosx—2sinx =0, tgx:%, cosx #0, x=arctg5+1rn.

a) 3sin’ 2x -2 =sin2xcos 2x, sin® 2x —sin2xcos2x ~2cos’ 2x =0,
tg°2x—tg2x—-2=0, cos’ 2x#0, tg2x =2, 2x =arctg2 +nn,
T T

1
=—arctg2+—— tg2x =1, 2x=-f-+1m X=——t—;
2 2 4 8 2
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6) 2sin® 4x —4—3sindxcosdx —4cos’ 4x =0, 2+ 2cos’ 4x -4 =3sindxcos4dx,

2sin’ 4x + 3sin4xcos4x =0, s‘iln 4x(2 sind4x + 3cos4x) =0, sin4dx=0,

4x =Tn, x:-zi, 2sindx+3cosd4x =0, 2tgd4x=-3, cosdx =0,

X = IaFCt3+nn
48 )

2 4

381.a) sin® = —3=2sin Zcos >, 2sin’ =+ 2sin =cos+3cos’ =0,
2 2 2 2 2

[\ =

2tg2—{+2tg£+3 =0, cos= %0, Te. peilenuil HeT;
2 2 2
x X x x x X x
0 3sin2~+4cosz—=3+ﬁsin—cos—, cosz~—3«/§sin—cos—=0,
) 3 3 3 3 -3 3 3

cos—x— cos—{—\h—sini =0, cos£=0, iv-=£+7m, x=§£+3nn,
3 3 3 ’ 3 3 2 2

X X X X X m b
cos-——«/-3_sin—:0, ct —2\/5, sin—=#0, —=—+qan, x=—+3nn.
3 3 g3 3 3 6 2

382.a) sin(g + 2x) + cos(g— ZxJ =0, cos2x+sin2x=0,

tg2x =—1, cos2x =0, 2x:—£+mz, x:~£+£1—;
4 8§ 2
0) 25in(n—3x)+cos(2n—3x)=0, 2sin3x+cos3x =0,

tg}x:—l, cos3x #0, 3x=—arctg—l—+nn, x=——l—arctgl+ nn.
2 2 3 2
383. a) cos r.t —3cos 11:——x- =0, sin£+3005£=0,
2 2 2 2 2
(g_{=_3’ Cosﬁio, .)f_z_arctg3x+nn, x==2arctg3+2mn;
2 2 2
X T X X x
6) V3sin|m—=|[+sinj —=—==|=0, ¥3sin—+3cos—=0,
R G ROR L FREL
tg£=-— 3, cos%;tO, X=-4+31n.

3

384. a) |sin xl = lcosx

. T
, sinx =xcosx, tgx==I, cosx#0, x=iz+mz;

0) [sin 2x| = ’1[5 cos 2x|, sin2x = t\/gcos 2x, tg2x = iﬁ. cos2x =0,

i T T
2x=t—4+mn, x=%t—+—

3 6 2

385. a) sin[Zx Iy cos[l—z’jE —2x (=0, sin| 2x - E) + cos(Zx - E] =0,
6 6 6 6
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tg) -2 =-1, cos -2 =0, 2x—-1£=——+7rn x=——£+ﬂ,
6 6 6 4 24 2

- 0) sin(% + 1;—) = ﬁ cos(-%—’i - %) sin(g + %) = 1[5 cos(—xz— + g) ,

386.

387.

388.

{
tgki+£ =~/§, cOS £+—- =0, X £=-E+rm, x=2nn.
2 3 2 3 2 3 3
a) sin’ x ~5cos x = sin xcosx ~ 5sin x, sinx(sinx+5)—cosx(sinx+5)=0,
. . . n
(smx+5Xsmx—cosx)=0, sin x —~cosx =0, x=—;+nn;
6) cos’ x—7sin x +sinxcos x = 7cos x, cosx(cosx—7)+sinx(cosx-7)=0,

(cos x—7)cosx +sinx)=0, cosx +sinx =0, x=—%+1tn.
.2 T LT 2 2
a) sin x+cos£—2-—x)sm(z—x)—2cos X, tg°x+tgx—2=0, cosx=0,
tgx =-2, x = —arctg2 + an, tgx=1, x=%+1rn;
a2 2 . A T
0) sin“ 3x+3cos 3x—4sm(-i-+3xjcos(3+3x)=0,
sin® 3x +3cos? 3x+4sin3xcos3x =0, tg?3x+41g3x+3=0, cos3x=0,
n  nk | nk
tg3x=-1, x=——+—, tg3x=-3, x=——arctg3+—
g THER 3BT
B) sin’ x + 2sin(n— x)cosx — 3cos*(2n ~ x) =0, tg? x+21gx-3=0,
cosx 20, tgx=-3, x=-arctg3+mn, tgx=1, x=%+nn;

r) sin?(2n - 3x)+ Ssin(r - 3x)cos3x + 4sin2(§21‘- —3x) =0,

tg’3x+5tg3x+4 =0, tg3x=—4, 3x=-arctgd+mn, x=——;—arctg4+-n3£,

tg3x——l 3x—-——+n:n x=—£+£{l_
4 12 3

‘a) 3sin2f-+sin—{sin lt—»-f]:2,sin2£+sin—{cos—x-—2coszx=0,
2 2 2 2 2 2 2

tg2§+tg£—2=0, cos%;to, tg—;-=—2, %:—arctg2+nn, x=-2arctg2+2mn,

tg£=l'£=£+nn, x=£+2nn;
2 2 4 2
2 X

6) 2cos’ =-3sin| —f)cos(ht —ij +7sin’ = =3,
2 2 \ 2) 2
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389.

390.

4sin® 2~ 3sinZcos = ~cos’ = =0, 41g’ = -3tg=—1=0,
2 2 2 2 2 2

T X 1
+nn, x=—+21n, tg—=——,

X x 345 X T
cos—#0, tg—=—"=ml, —=—
2 2 8 2 4 2 2 4

X 1 1
— =-—arctg—+ n, x =-2arctg—+2mn;
2 4 4
. (3 . ,
B) 4cosz[~72£+x)+\/§sm[7n—x)sm(n+x)+3c05'(n+x)=3 ,
J

sin’ x + 3 sin xcos x = 0, sinx(sinx+\/§cosx)=0, sinx=0, x=nn,
sinx++vy3cosx=0, tgx=-+3, cosx#0, x=——§—+nn;

. s 3n 3n 2
r) 3sin” x——é—- —2cos -2—+x cos(n+x)+2sm‘(x—1z)=2,
cos’ x+2sinxcosx =0, cosx(cosx+25inx):0, cosx =0,

T . 1 1
x=5+7m, cosx+2sinx =90, tgx=—3, cosx # 0, .rz—arctg—2—+rm.

a) 2sinz(7t+x)—5cos(g+x)+2 =0, 2sin® x+5sinx+2=0,

. -5-3
sinx =

. 1
— HE NOAXO/HNT, SIN X = -—~2—, X = (— l)

6) 2coszx+5cos[§-x}—4=0. 2sin’x~5sinx+2=0,

. 1 T
— HE HOAXOAMT, sinx = 3 X = (— l)‘ g+ nk ;

sinx =

B) 2coszx+sin(—72t——x)—]=(), 2cos’ x+cosx—1=0,

~1-3 1
cosx = 3-=-1, x=m+2mk, cosx==, x
4 2

t£+2nn ;

3
) 5-5sin(3(n - x))= cos*(n —3x), 5-5sin(3n—3x)=cos3x,
sin’ 3x - 5sin3x+4 =0, sin3x =4 — uc 1oAXOMMT, sin3x =1,

3x=—7E+21r.n, x:£+~2ﬂi.
2 6 3

a) 21g? 2x +3tg(n+2x)=0, 2tg’ 2x+31g2x =0,
tg2x(2tg2x+3):0, tg2x =0, 2x=7n, x:%, tg2x:-—-§,

3 1 3 mn
2x = —arctg—+nn, X =——arctg—+—
2 2 2

6) tg’ 3x—6ctg[§—3x]=0, tg’3x - 6tg3x =0, tg3x(tg3x—6):0,
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77
tg3x =0, x=£3’i, tg3x =6, x=larctg6+ﬂ.

X In x X x
391.a) 3tg’ = -2ctgl —+= |-1=0, 3tg’ = +2tg=-1=0,
) 3tg 3 g[Z 2) g 2 g2

¢ .7c_—l—2__l X _
82 ,

' 1
——1-t—+nn, x=—£+2nn, tg£=l, x=2arctg—+2nn;
3 4 2 2 3 3

6) 3tg’ 4x—2ctg[—72£—4xj= 1, 3tg”dx—21gdx-1=0,

n TN | 1 1 nn
tgdx =1, x=—+—, tgdx=——, x=-—arctg—+—.
8 1 & 3 4 g3 4

392. a) tg(n+x)+2tg(12t-+x]+l::0, tgx-2ctgx+1=0,
tgx+tgx—2=0, tgx=-2, x=—arctg2+mn, tgx=1, x="tmn;

0) 2ctgx—3ctg[—;--—x)+5:0, 2etgx=3tgx+5=0, 3tg® x~5tgx—-2=0,

tg)‘_51-‘/25+4-3-2 547

t
,tgx =2, x=arctg2+mn, tgx =——,
6 6 g g g

X = ——arctg% +7n .,

393. a) sin’ x+cos’ 2x + cosz[%t + 2xJ +2cosxtgx =1,

sin® x +cos® 2x +sin® 2x +2sinx—-1=0, sin’x + 2sinx =0, sinx(sinx+2)=0,
sinx=0, x=an;

0) 20052x—sin(x—§j+tgxtg(x+§)=0, 2cos’ x+cosx—1=0,

1
cosX =

=—1, x=m+7n, COSX=—, X

2
394.a) sin2x<-l, 2x € -7—n+27m;£+2nn L, x € —7—n+1rn;—£+nnj;
2 6 6 12 12

0) 3cosd4x <1, cosdx < %, 4x e (arccos% +2nn;2m — arccosl+ an) ,

:t£+2nn.
3

1 1 7nn 1 1 nn
X €| —arccos— +—;———arccos—+— | ;
4 3 22 4 2

L)

B) c053x>£, 3xe —£+2nn;£+2nn , X€E —£+2":”’1t 2mn )
2 6 6 18 3 18 3
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395.

396.

397.

398.

X - 1 x 1 1 \
r) 7sin—> -1, sin—>—-—, —&| —arcsin—+ 2rn;arcsin—+ wt+27n |,
2 2 7 2 7 7

xXe (— 2arcsin% +4nn;2 arcsin—;-+ 2n +41m) .
. T 1 i ! 1
a) sin| 2x—— [>—, 2x——¢&| arcsin—+ 2nn; 7w —arcsin— + 2xn |,
3 3 3 3 3
1 R T 2n 1 .1
X €{ —-arcsin~- + — + nH; — — —arcsin—+ 1w |;
2 3 6 3 2 3

6) cos| I _x <—J—E-, x-Le £+21m;7—n+21th , X € £+27m;27t+21tn ;
4 2 4 (4 4 2

B) cos(3x—£J>——l—, 3x~£er—arccos[-l)+2nn;arcco —l + 27 |,
6 4 6 4 4
n | 1 2nn w1 1 2nn
x €| ~— ——arccos| — — [+ ——;—+ —arccos —— |+ — |;
18 3 4 3 18 3 4 3

r) sin[—%f—t-—x) <—\—[—-§, sin[x ——3—15) > —-J—g R
4 2 4

2
x—%‘e(—£+2m;%§+2m} xe[—-}+§f+2nn;%ﬁ+§4ﬂ+2nnJ.
a) sin’® x~6sinxcosx+5cos’ x>0, tg’ x—6tgx+5>0, cosx=0,
tgx<l, tgx>5, xe(——;—+nn;-§+rm), [arctg5+nn;l;-+nnJ;

6) sin’ x—6sinxcosx +5cos’ x< 0, tg’x—6tgx+5<0, tgxe(Ls),

s
xe (Z+ nn;arctg 5 + nn) .

. T
a) y=sinx+v-cos’x, cos’x20, x=3+nn,
O6nactb 3HayeHud Gyuxunu: {~1; 1}.

6) y=cosx+v—-sin’x, sinx>0, sinx=0, x=nn,
Obnactp 3Hauenuil pynkuun: {—1; 1},

a) y=cos3x++cos’3x—1 =cos3x++v-sin’x, sin’x20, sin-3x=0, x= 3

O6nactk 3HayeHnii pyHkumu: {—I; 1},

6) y =sin 2x+ vsin? 4x -1 =sin 2x +v~cos’ 4x, cos’ 4x>0, cosdx =0,
n mn T TN {1/5 1/5}

2x =—+—, x=—+— . O6nacts onpeneacHus GyHKUHH:; {——;——
4 2 8 4 P by 2

nn

)
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§21. CuHyC U KOCUHYC CYMMbI ap2yMeHImnoe

B2 Y-z

399, a) sin105° = sin(60° + 45°) =sin60°c0s45° +sin45°¢0s60° = > 5 2 rE

6) cos105° = cos(60°+45°)= —1— - - 1=

400. a) sin(a+B)—sin acosP=sinacosB+sinBcosa—sinacosP=sinBcosa;
fm 1. W T . | I 3
0) sinl —+ o |——sina =sin—coso + cos—sin o ——sin 0. = —cos A ;
3 2 3 3 2. 2

B) sin asinB+cos(ot+ﬁ)=SinasinB+cosacosB—sin asinB=cosocosP;

V2 V2 V2 V2

r) cos a+£ +—sina=———cosa——sina+—sina=—2cosa.
4 2 2 2 2 2

401. a) sinf{a + B)+sin(-a Jcos(-B) = sinacos B,
sinocos B+ cosa sin B =sin fcosa TOXICCTBO HEBEPHO,
6) coso+P)+sin(-a)sin(-B) = cosacos
cos(a + [3)+ sin(—-a)sin(—B) =cosacosP—sinasinP+sinasinB =cosacosp .

402. a) sin 74°cos 16° + cos 74°sin 16° = sin(74° + 16°) =sin 90° = 1 ;

V2

6) c0823°¢c0s 22° —5in 23°8in 22° = cos 45° = 7 :

>

B) sin89°c¢os1°+ cos89°sin1° = sin(89° + l°) =sin90°=1;
r) cosl78°cos2°—sinl178°sin2° = cos(l 78°+ 2°) =-1.

403. a) sinf—cosl+cos£sin—n—=sin £+—Zt— =si E-—ii—-;
5 20 5 20 5 20

4 2
2n S5 . 2r . S5m 2 5n
0) cos— cos— —sin—sin— =cosf —+— |=cosn =—1;
7 7 7 7 7 7
A lin n . Hn . (n llxn .
B) Sin —C0S — + c0S—sin— =sin| —+—|=sinnt =0
12 12 12 12 12 12
2n 1

2n T . 2n . W T T
r) COS— COS— —Sin—SIN— = C0S| — + — | = COS— = — .
15 5 15 5 15 5 3 2

\/37 1. N . T T (T
404, a) —cosx +—sinx =sin| —~x |, sin—cosx +cos—sinx =sin) —+x |
2 2 3 3 3 3
6) icosx—ﬁsinx=cos x+E .
2 2 3

405, a) sin Sxcos3x +cosSxsin3x =sin8x, sin(5x +3x)=sin8x;

6) cos5xcos3x—sin Sxsin3x = cos8x, cos(Sx + 3x) =cos8x;
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B) sin 7xcos4x + cos 7xsin4x =sinl Lx, sin(7x+ 4x)=sinllx;
r) cos2xcosl2x—sin2xsinl2x =cosldx.
406. a) sin2xcosx +cos2xsinx =1, sin3x=1, 3x—5+21m x—%+2—13m—,
0) cos3xcosSx =sin3xsin5x, cos3xcosSx—sin3xsin5x=0,
cos8x =0, 8x——+7m x= x nn.
2 16 8
. . | |
407. a) s:n6xcosx+cos6xsmx=—2—, sin 7x=-2—,
n y T Tk
=-1) —+nk, x=(-1) —+—;
( )‘ 6 ( ) 2 7
0) coschos7x—sin5xsin7x=—73, cosl2x=—-—‘/25,
12x = +-5—+21m x= +—5£+E£.
6 72 6
408. smt:z,0<t<£,cost=— .
5 2
a) sin Zit]= —cost+s.mtcos—=—3i+lg=2‘5+i 4J—+3
3 25 25 5 10 10
6) cos(£+t)=—smt=—-~, B) sin E+t =cost=i;
2 2 5
r) cos —T£+t =cos—-cost—sm—smt———i——‘/i}i: 4—35.
3 25 25 10
S = .
409, cost=——, — <t <™, sinf=—.
132 13
a) sin t+£ —sint£+cost ! —£-l—%—il— 12\/_ 5
6 2 2 213 132 26
6) cos| t+ﬁ =sin{ =-— 12 ;
2 13
n ' o 543 121 -503-12
B) cos| t +— = COS1COS— —sinfsin— = —— 32 _ ————
6 6 132 132 26
. In 5
r) sinj{+—|=~coSf =—.
2 13
4 T
410. cosg =—, cosB=—, D<o <—,
5 2
3
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8 4 315 77
a) sinle +fB)=sinacospf+sinfcosa =-——+-—=—;
) ( B) P P 17 5 517 85

6) cos(a+[3) cosacosf— smasmﬁ—ii——g—}-—io—zi 36

175 175 85 85"

411. sma=i, cosB:—l-S— —<a<m, —<B<n cosa——i, sinB=—8—.
5 17° 2 2 5 17

. . . 4( 15}y 8( 3 84

a) sinja+B)=sinacosB+sinfcosa=—| -—— |+ —| ——|=——;

) sinla+p)= sina.cos +sinpeosa 5( 17) 17( 5) 85

6) cos(a+ B): cosocosff—sinasinf = -:%

412, sina=—9—, sinB:—ﬂ, 0<a<£, E—<B<2n, cosa=£, cosBzi.
41 41 2 2 41 41

2
a) sin(o.+B) sinacosf +sinfcosa = (9 - 52) -4 9+40 1519
41 41 41 41 16817
409 940 720

0) cosla+ cosacosBf-sinoasinf =——+ —— = —r,
) ( B) B B 41 41 4141 1681

413, a) sin75%cos 75° = —‘1; ,
. 1. . 1, P 1
sin 75°cos 75° =3(sm 75°cos 75° + sin 75°c0s 75°) = S sin150° = —sin30°= 2

6) cos® 75°—sin’ 75° ~sin 75%sin 75° = cos(75° + 75°) = cos150° = —cos 30° = —g ;

B) sin105°cos105° = —% , sin105°cos105° = -;—(s_in 105°cos105° +

. . 1 1
+sin105°cos105°) =sin 210°= —Esm 30° = __4- 4
1) cos® 75°+sin’ 75°=1.
414. a) sin2x = 2sin xcosx, sin2x = sin(x + x)=sin xcosx + sin xcos x = 2sin xcos x ;
6) cos2x=cos x—sin’ x, cos2x =cosx +x) = cosxcosx—sinxsinx = cos’ x—sin’ x .
415. a) sin(o. - B) =sinacosP—cosasinf,
sin{a —B) = sin acos(-B)+ cosa sin(—- )=sina cosp -sinBcosa ;
0) cos(a - ) cosacosP+sinasinf,
_cos(a. + (— ﬁ)} = Cos acos(—— B)-sina sm(— B) =cosacosf +sinasinf .
V2

. 2 . .
416. a) —2—smx +—i-cc')sx =1, sm%sm x+ cosfcosx =1,

co x—lt- :l, x——TE:Znn, x=£+21m;
4 4 4

6 —4113
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6) sinx+cosx =1 sin(x+£)—-—l_

' 4 \/2—,

T 7 ,TOT
-_— —1 —_— ={— —_—— —— s
x+4 ( y4+nn,x (1)4 4+1cn,

3 1. T LT
B) —c0sx—55mx=l, cos—6—cosx—smgsmx=l,

x+£=27m, x=—£+2nn;
6 6

)] J3_cosx—sinx=l, —Zicosx—ésinx=-

x+£=i—£+21m, x=t2-Zi2m.
6 3 3 6

. | I 1
417. a) sin xcos3x + cosxsin3x >5, sm4x>—2-,

o Sn n mn ST ®A
dxe|—+2am—+2nn |, x| =+ —;—+~—1;
6 6 24 2 24 2

0) cos2xcosSx —sin2xsinSx < —%, cos7x < —%,

1
Tx € (n - arccos—;- + 21, T+ arccos-:-; + 21!)1) s

n | 1 2 n ) 1 2rn
x €| ———arccos— + ——;—+ —arccos—+ — | ;
7 7 377 1 3 7
B) sinxcos—{+cosxsin—{s—z, 51n£<—3,
2 2 7 2 7

3x .2 .2
— €| — n+arcsin—+ 2nm;—arcsin—+ 2nn |,
2 7 7
2 2 2 4mn 2 2 4nn
xe — — + —arcsin— + —;~—arcsin— + ~— | ;
3 3 7 3 3 7 3

V2 31\5

x X X .
r) COS—COS——Sin—Ssin— > ——, C0$S——> —,
2 4 2

47 2
3x ( n ) ( n 8 on Snn)
— €| ——+2an;— +27m, xe|l-—+—;—+—1.
4 4 4 3°3'3 3

§22. CuHyc u KOCUHYC pa3HoCmu ap2yMeHmos

418. a) sin(60°— B): sin 60°cosB — cos60°sinf = —?—cosﬁ——i—sinﬁ 3

o t .
6) cosqi —30°)= cos fcos30°+ sin B sin 30° =l/2——3—cosB +—2-smB ;
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"419.

420.

421.

422.

423.

B) sin(a. —30°) = sin a.cos 30° - sin30°cos & = ——;sin o +,—;—cosa ;

r) cos(60° - o) = cos 60° cos &t + sin 60°sin c =-;—cos o+ —2-3—sin o.
1.

. [5m . 5n . S|
a) sin| —— o |——cos =SIN—CoSOL —SIN A COS— — —COS O =
6 2 6 6 2

1 3. 1 .
=—C0So+—sina——coso =——sina ;
2 2 2

0) ﬁcosa—Zcos(a—%J=chosa—2cosacos%—-25inasin—16£=—sina;
3. St} W3 St .. 5n 1

B) —sina +¢os{ . —— | = —sina + COS 0L COS— + sinA Sih— = —COos & ;
2 2 3 3 2

r) ﬁsin(a——})—sina =ﬁsinacos%—ﬁcosasin-}—sina =—Cosq..

a) cos {o. — B) — cos o cos B = cos o cos B — sin @ sin B — cos o cos B =sin a sin B;
6) sin (o + B) +sin (ot~ B)=sinacos B+sinPcosa+sinacosf-sinPcosa=
=2 sin o cos f;

B) sin o cos B — sin (o - B) = sin o cos B — sin & cos B + sin B cos o = sin B cos o;

r) cos (a— B) — cos (o + B) = cos a cos B + sin o sin B — cos . cos B + sin o sin § =
=2 sin o sin B.

a) c0s36°cos 24° —sin 36°sin 24° = cos(36° + 24°): cos60° =

6) c0s36°cos 24° — sin 36°sin 24° = cos(36° + 24°) = cos 60° =

= D —

B) 5in 63°c0s 27° + cos 63°sin 27° = sin(63° + 27°) = sin 90° = 1;

r) sin51°cos 21° - cos 51°sin 21° = sin(51° - 21°) =

5t 3t . St 3m 5t 3n r V2
a) COS——CO0S— +Sin—sin— = ¢os| —-—— [=¢ =
8 8 8 8 8§ 8

N~

0) smﬁcosﬁ+cosz—-sm£—sm -2£+7t —sinﬂzﬁ;
15 5 15 5 15 5 3 2

T T b T m n 1
B) cos—cos—-—sm—sm——sm —_——— =cos—=§-;

12 4 12 4 12 4 3
1o n . R 1
r) sm——cos——cos sin—=sin] ——— |=—sin—=——.
12 4 12 4 12 4 6 2

3 1 . (m . T T . &
a) ———cosx—-Es:nx=sm ——x smgcosx—cosx-gsmxzsm ?—x ;

6) lcosx+—\/§sinx=cos E—x A cosﬁcosx+sin£sinx=cos(£—x).
2 2 3 3 3

3
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424. a) cos(o— B)+ sin(—o)sin B = cosacos B,
cosacosP +sinasinf~sinasinff =cosacosP;

6) sin(30°-a)-cos(60°~ o) = —y/3sinct,
sin 30° cos o — sin & cos 30° — cos 60°cos o — sin 60°sin a. =

1 3. 1 3. .
=—C050, ———Sin G — —coso ———sin o =—+/3sina ;
2 2 2 2

B) sin{a—B) - cosasin(-B) = sin acos B,
sinacosP —sinfcosa +sinBcosa =sinacosf ;
r) sin(30°~ o) +sin(30° + a) = cosa,

1 3. 1 3.
—CosO ———Ssino+—Ccosa+——sina = cosa.
2 2 2 2

425. a) sin(a - B)~ sin(a + B): —2cosasinf,
sinacosP —sinPcosa —sinocosP —sinfcosa = —2cosasinf;
6) cos(cw—B)+ cos(a + B)= 2cosacos P,
cosacosP+sinasinf +cosocosP—sinasinP=2cosacosfl.

426. a) cos6xcosSx +sin6xsinSx =-1, cos(6.x~5x)=—l, cosx=—l, x=m+2nn;

6) sin 3xcos 5x  sin Sx cos 3x = % sin(3x—5x)= % sin 2x = —% ,
)“‘£+nk x={- l)’“' i

427. a) sin15° =sin(45°-30°)= X2 X2 Y2 =
6)cos15° = cos(45° - 30°) =

B) sinl15°cos15° = ; (sin(15°+15°))= —2—sm 30°= i :

0 cos215°—sin’15°=cos(15°+15°)=-‘/2—§-.

428. a) Oneuarka B yCIOBHH!
sin 77°cos 17° —sin 13°cos 73° = sin 77°¢c0s17° — cos 77°sin 17° =

V3

=5in{77°~17°) =sin 60° = =

6) c0s125°c0s5°+8in55°c0s85° = —c0855°c0s 5° +8in 55°¢c0s5° = —c0s60° = ——;— .

4129. a) sin Ly cos(i—t}+sin(ﬁ+t sin| £~ |=
6 3 3 3
. [m i (T (m [ m . m
sinj —+1 [cos| ——1t [+sin| ——¢|sin| ——1 {=cos”f{ ——¢ |+sin°| ——1f|=1;
[6 ) (3 J (3 ) (3 ] (3 ) (3 )
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n T L Sn
6) cos| —+¢ |cos| — —t |—cos| ——¢|cos| —+¢ |=
4 12 4 12 )
n NE: (n n g o j o1
=cos| — —1 {sinf ——¢ |~sin| ——t |co§| ——¢ |=sin ——f——+¢ |=sin—=—,
12 4 12 4 4 12 6 2
430. ) €0s105°c0s 55° +5in 105°¢c0s85°  sin15°¢0s5° +cos15°sin15°
’ $in95°cos 5° — cos 95°sin 185° cos® 5° —sin’ 5°
—gj °
_ sinl0 g 10°;
cos10°
§in 25°c0s5°—c0s25°cos85° sin(25° - 5°) N sin20“_l 20°
0s375°c0os5° —sin15°sin 365°  cos15°cos5° —sin15°sin5°  cos20° 8 '
431.2) s?n(a+B)—cosa5an - s?nacosB -1
sm(a—ﬁ)+cosasm[3 sin a.cos 3
sinfo. — )+ 2 cosasin sin(a +
5 Sinfo-B) B _sin(@+B) _ 1 p);
ZCosacosB—cos(a—B) cos(a+[3)
cos(o +B)+sinasinB _ cosacosP -1
cos(a—B)—sinasinB cosacosfp
cos(a [3)+ 2sinasinf _ ctg(a +B).
ZsmacosB—sm(a—B)
432. sint:i, ~1-r-<t<n, cost=--l—2—,
13° 2 13
a) sin E—t —smﬁcost—cosismt--—£-l—2——l-i —12\/— 5
3 3 3 2 13 213 26
i . 5 b T b 12
0) cos{ t —— |=sint =—; B) sin| ——t | =s8in—c0S¢ — COS—SiNf = COS¢ = —— ;
2 13 2 2 2 13
r) cos| Z—t —cos——cost+sm—smt——— 2 J_ £l —5\/_—3_—13
3 213 2 13 26
433. cost:3 3—7[<t<21r
a) sm[t——)—smtcosﬂ—sm—cost —i-—@—li 4ﬁ+3 ;
6 6 52 25 10
. In . 3n 3
6) sin| 1 —— | =sint cos— — sin—COS? = COS! =— ;
2 2 S
( nJ 3n 3n 4
B) COS| { ~— | = COSI COS— +SIn{sin — = —sinf = —
t 2 2 5°

2 52

r) COS[['—155]——COS[COSE+Smt81n%—COS(@*‘SIU! 1 2£—-i—1- 3\/5.‘

52 10

4



http://alexbooks.ucoz.com
lnasa 3. Npeobpa3osaHue Mpu2OHOMEMPUYECKUX 8blpaxerHud

86
434. sin(x:i, cosB=——l—5—, —1£<a<n, E<[:}<1t
5 17 2 2
. 4 I5 8 3 _ -—60+24 36
a) sm((x B) sinacosP —sin Bcosa = . 17 75 g5 g5

315 48 _71
6 = + == =4 .
) cos(a —B) = coso.cosp +sin Bsinoa TR

435. smB———E, cosa:—i, 1<B<ﬁt-, cosB:—i, sina:é, Ica<n
13 1 5 2
35 12 4 -15-48 63

a) sm(a—ﬁ) smacosﬁ—smﬁcosa——E‘E—T;g T rE

. . 20 36 16
6) cos{o.—f)=cosa cosf +sinasin —_———— =
) cos{o—B) B B=rs-o=

\Ecosa—2cos(§~aj
2sm( ) V3sina
\/Ecosa—\/—Z_COSG—\ESl"a:— 2sma=—ﬁtga;

cosa+v3sina—+v3sina coso

__"/Etga,

436. a)

n
cosa. — 2cos(— + a]

2sm(— —+ a] J_sm a

COSO—CosOL+/3sina \/_sm<1
J_tga
—Cos O,

=_J§lgas

0)

, id LT .
Zsmac05g—ZSmgcosoha/gsma

1
437. a) ﬁcos(%—xj—cosx =—2—, cosx+sinx—cosx=—;—,

sinx:—;—, x:(—l)‘£+nk;

0) \/—sm[i—f- +sm—=—‘/—§—, cos—x——sin—{+sin£=£,
4 2 2 2 2
3 x T T

coOS—=—, —=x—+2nn, x=t—+4nn,
2 2 3

438. a) ﬁsinx——‘/—i—cosle, sin x—l[- =1,x-—£=£+2nn, x=§£.+2nn;
2 2 4 4 2 4

V2

6) sinx-cosx =1, sin x-——’z =—
4 2
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x— :(—l)"%+27tn, x=(—1)”—}+%+2nn;

kil
4
N 1.

B) —COSX+—sinx =1, cos x—i)zl, x—izzmr, x:-7~tu+21rn;
2 2 6 6

x—£=i£+2nn, xzi-T-r-+-T£+2nn.
6 3 3 6

r) ﬁcosx+sinx= 1, cos[x——:—] =%‘

439, a) sin Sxcos3x ~cosSxindx > % sin2x > —]— s

Fid Sn T Sw
2xe| —+2rnn,— +2mn |, x| —+mn,—+ 10 |,
6 6 W12 12

x . .X 2 x 2
6) cosxcos— +sinxsin—< —-=, cos—<——,
2 2 7 2

X 2 2
— €| Tt —arccos— + 2mn; T — arccos— + 2ma |,
2 7 7

X e (Zn -2 arccos% +4nm2n—2 arccos% + 4nn] ;

.oXx X x . x 1 . (x x I x 1
B) SIN—COS— —CO$S—SIN—< —, sin] ———{<—, sin—>——
4 2 4 2 3 2 3 4 3

X ! !
— €| —arcsin—+ 27n; 7t + aresin — + 27n |,
4 3 3

1
xe (~ 4arcsin—;- + 84+ 4arcsin—3— + Snnj ;

V3

r) sin2xsin5x +cos 2xcos Sx > —-21, cos3x > ——2~ s

S5n 5n Sn 2nn Sm 2wn
Ixe|——+2mm;—+2nn|, x| ——+ —
6 6 18 3 18 3

§23. TaH2zeHC cyMMbI U pasHOCMU ap2yMeHmoe

V3

1

o _ o -
440. 3) 1g15° = tg(d4s° —30°)= £ 130 __ 3
I+1g45°1g30° 3
+—
3
1+£
1g45°+1g30° T3

6) tg75° = tg(45° +30°) = = ;
)t el ) 1-tg45°tg30° , 3
3
B) tg105° = tg(- 60°+ 45°) = 160"+ g 457 _ ‘E“;
1-tg60°tg45° -3
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88
)
1) tg165° =tg—15°=——3_
V3
1+ —
3
4419y BB 5o, 1-187071g65° _ 1gi350=—1;
1-tg25°tg20° tg 70° + tg 65°
189 1g51° 600 =3 o lriEseEe
l—tggothIo tg54°—tg9°
n 2 (n lI-tga 1 3 1
442.a) tg| ——a |, tga=—, tgl ——a |= =— =
)g[“ )g 3 g(4 )Htga 35 5
4 3
tgo+tg— —-
6) tga:i, tg[q-;-—]: 3 _.5 3 =12+5J§;
> 4) lorgag® A3 15-43
3 5 3
4 n 4
B) ctgo=—, tg —+a|=-clga=——;
) 3 g(2 J & 3
tga—»tglt— .§..._‘/§
r) Ctg(x:—s-’ tg(a_£)= 3 = 5 3 =24—5‘J§ )
’ 6 1+tgatg§ 1,843 15483
5 3

1
443, tgo =—, tgf=—;
8o =7 gp 3

o1
)= tiga+tgh _5+§_§._6__1,

a) tgla+ =
) e I-tgatgh ;1 65
6
. 1.1
3 L6 1
6) tg(a—[i):s 13=g.7=7'
1+~
6
444 tgm:Z t .’.I_+B =-3, —ctgBf=-3 t B_l_
. 5, g ) 3 g B g _3’
2.1
tg o+t 373 1115 11
a) tg(a+p)=—8ot®h 3 3 115 11
l-tgatgB ,_2 1513 13
15
2_1
tga—t 115 1
6) tg(a—ﬁ): ] gB _s5 3 4t B_1
l+tgatgp ,, 2 1517 17
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tg2,22+tg0,92
1-1g2,22-tg0,92
tg 1,47 -1g0,69

445. a) =1g(2,22+0,92) = tg3,14;

6 =1g(1,47-0,69)=1g0,78 .
)1+tgl,47-tg069 g( ) g
tgx+1g3x Tin
446.3) ———— =1, tg4x-l 4x_--+1tn x———+——,
1-tgxtg3x 4 16 4
lgdx—tgdx =3, =L, x=Z+ 22
I +tg5Sxtg3x 3 6 2
447. a) tg(a—lt-J:?a, *t—g—%-——S tga—1=3+3tgaq, 2tga -4, tga=-2;
4 l+tga

L4 ! tgov.+1 1 2 3
6)tggat+t—|=—, , Stga+S5=1-tga, tga=—=, ctgaa =——.
)g( 4] 5 1 tga 5 0 F g% Ba=y. CBA="

448.a) tga =3, tg(a+ﬁ)=1, le, 3+tgB=1-3tgh, th:——l-’
1-tgatgp 2

6) tga=%,tg(a-ﬁ)=2,—t§-q—:ig—ﬁ—=2, l-tgﬁ 2+-th tgﬁ——l ng~‘7

I+tgatgp 4
449.sina=—-l—2, n<a<2£, cosa:—i, tga:E;
13 2 13 5
l—2—+l
a)tg(wf)_t_g_g_l__s___ﬂ.z:_z,
4) l1-tga 1_2 5 7 7
5
2
o ufa-t)-osl 5 175 1

l+tga +152_ 5 7 7

450, cosa=i, 0<a<Z, sina=i, tga:i;
5 2 5 3

. 4
—+v3
a) tg(a+£)= tgu+J§ = 3 =4+3‘/§‘
3 1-v3tga 1__ﬁ_ 3
NG
V3 _4J§+9__48+25J§_
Vi-4 33-12 39

. 4 '
_n) tga—3 5_‘5 3 4-33
3) 1+Biga 3 3+43 31443

0) tg(a
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1 T
=g —+o+——qQ

yid p2s 8 8
I-tgl —+a|tg ——a
{5

tg(45° + (x)— tga

451. a)

tg S+a|+tg = -a
g 5 g 5 ; N
gr=1s

-—-tg(45°+a—a):tg45°= l.

1+tgd5°+a)iga
452.2) 89 _ laso o), tglaso—a)=128%
I[+tga I+tgo

tgo +tgf . tgo—tgf _9
tga+B)  tgla—p)
tga+tgp N tga—tgf
tgla+p)  tgla-p)

s

=l-tgatgB+l+tgatgf=2.

453, a) tg(éf—xj+tgx = lg(%—x}tgx—l,

tgx+1 tox+1 to? 2 _
B+l =18 glx+l _tgixvigx—tga+l

tgx—1,
tgx—1 tgx—1 tgx—1 tgx—1

T T
0) tg(a+z)—tgu=1+tg(z+o.)tga,

tga+l_tga:~tga+lg:a+tga+l:l—tga+tg2a+tga.
1-tga I-tga I-tga
o+l tg’a+l

l-tga - I-1ga

45d.a)tg (a+ PB)-(lgatgp)=tg(a+p)igoatgf,
tga+igf+ig’ agB-tgp+igatg’ P g atgP+tgatg’p
I-tgatgf l-tga
6)tg(a-P)-(tga-tgPf)=tg(B+a)-tgatgp,
tga—tgp-tga—tg’ atgf+tgf+tgatg’p
=tg(B-o)tgatgp.

=tgatgPtegla+B);

l+tgatgh
ﬁ—tgx n T T n
455.a) ———— =1, tgl ——x|=], x——=——+7n, x=—1+ 7N,
1+431gx 3 3 4 12
s

tgz—lg2x V3 4 e n T T TN
7 Y SR - Ytt NS Y -y O L AL
) *-’( 5) S 15 2

T
tg—tg2x+1
t>4 g

456. g 2x = tg(x + x) = — 8%

l—tg*x

457. B =—; a=%+[3; o=,
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2 BB tga=tg(ﬁ+£}=tgﬁ+l;
1-tgp 4) 1-1gPp
tgo—1 ) tga-1

(1) =tgP, igfp=tga——|= .

)tga+1 gb. 1gp g( 4J l+tga

45, Bo-P)-tga+p _tgp-ojiartgp o
tg(o - B)igp tg(o~B)tgh
L
tg—+tgx
459'—5“5—"'('
I-tg—t
85 gx

n n 1 bid Uk:3 T
a) gl x+—|<i, x+—e|-=+mm—+mn|, xe|-——+mn,—+nn|;
5 5 2 4 10 20

t —
6) g3x l>1, tg 3x__1r_ >, 3x—£e —E+nn;£+7tn
4 4 \4 2

tg3x+1
T nn W WA
xe|—+—;—+—1|.
(6 3 4 3)

560.yl=3x+1; y2=6—2x
tg y; =3 — TaHreHc yriaa Haxuona 1-0i npamoi;
tg y» = -2 — TAHIGHC Yria HaKJIoHa 2-0# NpaAMOi;

yy=arctg 3

y; = —arctg 2

yi—y;=arctg 3 + arctg 2

3+2

tgly, -y, )=——=-1

gy - .) 6
In

YI'_y2=T'

461. tgéKBC=%, 4KBC=arctg—]2- —cM. puc. 144

ZBKC=90°- ZKBC
ZKOC = 180° - 45° — 90° + LKBC =45° + ZKBC.

1+l

N

tg LKOC = tg(45° + arctg %J = = % :2=3

s

[\S

tg ZKOC = arctg3.

§24. ®opmynb1 080iiHO20 ap2yMeHma

sin2t . . . . sin 6¢

—-sint = 2sint —sinf =sin¢ ; 6) >
cost cos” 3t
B) cos’ ¢ — cos 2¢ = cos® ¢ — cos®  + sin® £ = sin’ t;

=2tg3t;

462. a)
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cos 2t . (cost —sin tXcost +sin t) .
—————sint = - —sint =cos’.
cost —sint cost —sint
in 40° 80° .
463. a) an v _ 2¢0s20°; 0 —L. = cos40° - sin 40°;
sin 20° c0s 40° + sin 40°
sinl00° . _ - . ©0s36°+sin’ 18° cos’ 18° o
——=5sin50°; T = =cosl8°.
2cos50° cos18° cosl8°

464.a) 2sin15°cos15° =sin30° = %;
6) (cos75° ~sin75°) =1~ 2sin 75°c0s 75° = | - sin 150° = % ;
V3

B) cos’15°—sin’ 15° = cos30° = -

r) (cos15°+sin15°) =1+2sin15°c0315°=%.

465. a) ZSiHECOS-—"E:SinE:ﬁ; 6) Sinﬁcos£+i:_3+_l_: \/54'1 ;
8 8 4 2 8 8 4 2 4 4
A n V2 J2 T . V2 .
B) COS" ——sin° —=¢0§—=——: F) — —| cOS—+sin—| =-—~———]—sin—= -1
8 8 4 2 2 2
5 teg
21gl5° )
466.a)1——§-1~5—°= g30°=—3; 6) 8 - 183521;
—tg 15 3 l__tgz_ 2 8 2.
n
2tg —~
tg 75° n 6 \/5
B —0 =g =—y3; p—Ob =_qgis0°=-2
d g B3 ) . 3
6

467. a) sinﬁcoslesinx, lsinx:sinﬁcos-{;
2 2 2 2 2 2

k]

2 X L, x X x 2 X L, X
0) cos® — —sin’ — =cos—, cos— =cos’ ——sin° —
4 4 2 2 4 4

. . 1. .
B) sin2xcos2x = %sm 4x, Esm 4x =sin2xcos2x ;

, X L, x ,X L ,x
r) cos E—sm —2-=cosx, COS X = COS 3—sm —.

468. ) cos (20 + 2B) = cos” (o + B) — sin® (a + B),
cos (2o + 2B) = cos 2(o. + B) = cos? (ot + B) — sin? (o + P);
6) sin (2o + 2B) = 2 sin (a0 + B) cos (o + B),
sin (2o + 2B) =sin 2 (& + B) = 2 sin (o + B) cos (a + P).

469. 2) 1g(2a +2p) = l—z——i% + (2004 2B) = tg2(a + )= 1= S0y fté(?; f ‘)3) ;
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2tg(2 g]) (a+B)—tg?[“ BJ 2tg[%+%]
!

6) tg{a+B)= .
e Y
2 2 2 2
470. sint=—§-, £<t<n, cost=—£, tgt=—5— —1—3 :——5—;
: 13° 2 ) 13 130 12 12
a) sm2t—25mtcost—2--§—- —-1—2- 120
13 13 169
6) cos2t =cos’ £ —sin t—l—4i——2—5—=——1-]2;
169 169 169
2.(__5,J
B) tg2t= 2tg£ = 12 =__5..1;4i_, B'_g;
1-tg“t l—-é 6 119 119
144
r) ctg2t=_l_=.._12
tg 2t 120
471. cosx=i, 0<x<£, sinx'=i, tgx==—?i, ctgx =—
5 2 5 4
a) sin2x = 2.1.3_24; 6)0052x——]—§-——9— 7
55 25 25 25 25
3
2tgx 2 316 24
B) tg2x=——"—=—% = —.—=— r) ctg2x=—
) e I-tg’x .9 27 7 ) g
16
- 2sm%(cosij
472. a) s T = ; =tgi;
2c0s? — 2cos’ = z
2
cos? L _sin? L
6) cost = 2 2 =c0s-t——sir1£;
t .t t . 2 2
cos—+sin—  ¢os—+sin—
2 2 2 2
sin 4¢ _ 2sin 2¢ cos 2¢ —2sin2t;
cos 2t cos 2t
cos 2t —sin 2t cos 2t —sin 2¢ 1
cos 4t (sm2t—cos2tXcosZt+sm 2t) cos2t +sin2t

sin2¢ — 2sint Zsm t{cost —1)
cost—1 cost—1

=2sint;

473. 3)

cos2t—cos’t cos’t—sin’t—cos’t )
6) 2 = ) =-1 B
l-cos“t sin” ¢
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. . cost ’
B) sin2rctgs —1=2sintcost———1=2cos’t -1 =cos2f;
sint
. 1 .
r) (tgt +ctgt)sm 2t =—————2sintcost=2.
sintcost
2 2 . 2 2 sin 2¢
474, a) = =sin 2t ; 0) = = =—tg2t.
tgt +ctgt tgt~ctgt  —COS2t  —cos2t
sin# cost sin f cos ¢
475.a) (1 - tg2 cos®*t = cos® f —sin ¢ = cos 2;
T+t ., T+t m ! .t
6) 2cos’ —— —2sin’ . =2cos| —+— |= -2sin—.
4 4 2 2 2
476. a) (sin ¢ — cos t)2 =1 —sin 2¢, sin® t = 2sin £ cos £ + cos® £ = | —sin 2¢;
0) 2c0s? t =1+ cos 2t, 1 + cos 21 =sin’ ¢ + cos’ ¢ — sin 7 + cos? 1 = 2cos’ r;
B) (sin ¢ + cos t)2 =1+sin 2¢, sin® £ + 2sin £ cos ¢ + cos® £ = 1 + sin 2#;
) 2sin® =1 —cos 2t, | —cos 2¢ = sin® 1 + cos? ¢ — cos’ £ + sin® ¢ = 2sin® 1.
477. a) cos® t—sin* r = cos 21,
cos 2t = (cos’ 1 —sin® £) - 1 =(cos® ¢ - sin® ¢) (cos® ¢ + sin’ £) = cos® 7 —sin® ;
. l .
6) cos't+sin*r=1 —Esm2 2,
4 s o4 s 2 2 .2 2.8 (02 2 1., 1.,
€OS t+sin” t+2sin“tcos £ —2sin" tcos" t = (sm t+cos t)2 —--2—sm 2t =1 -—Esm' 2t .

478. a) ctg r — sin 2t = ctg £ cos 2,
cost —2sin’ tcost cosz‘(cos2 t —sin? t) _ costcos2t

- - - =ctgtcos2t;
sint sin¢ sint
0) sin 2t -tgt=cos 2t tgt,
2sintcos’t—sins  {cos’ ¢ ~sin’ t)sint cos 2¢sint
= = =cos2itgs.

cost cost cost
479.a)sin 2x—2cosx =0

. T . i
2cosx=(smx—l)=0, cosx =0, x=5+nn, sinx =1, x=5+21tn;

©) 2 sinx = sin 2x, 2 sin (cosx—1)=0,
sinx=0,cosx=1,x=nn,x=2nn;
B) sin 2x —sinx =0, sinx (2cosx— 1}=0,sinx (2 cos x ~ 1) =0,

. 1
sinx=0, x=mnn, cosx=-é-, x=i-§'—+2nn;
r)sin2x—cosx=0,cosx (2sinx—-1)=0,cosx=0,

x=£+nn, sinx:—l-, x=(-1)~£+ﬂ:k.
2 2 6

480.a)sinxcosx=1,

. . 1 "
lsmxcosx:l, sin2x =—, 2x =(-1) 1[—+21m, x=(-1)"£+rtn,
2 2 2 6 12

sin 2x = 2, pelueHHit HeT;
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6) sindxcos4x = % ,

sin8x =1, 8x=£+nn, x=£+fﬁ;
2 16 8
B) cosz——sinzf-=l,
3 2
C05'23—x=—;‘, -g%=i-1§t-+21tn, x=i-1-t—+3nn;

. 1
r) smzx—cos’x=-2-,

cos2x=—l, 2x=12—n+2nn, x=i£+nn.
2 3 3

481.a)coslx+3sinx= 1,
1-2sinfx+3sinx= 1,sinx (2sinx —3)=0, sinx =0, x = ntn;
6) sin® x = —cos 2x,

. . \ . n
si x+1-2sin’ x=0, sinx=1, sinx=%l, x=3+nn;
B)cos2x=c0822x,2c0522x—1—coszx=0,cos22x=l,cosx=l,x=1tn;

. . . . 7
r) 2cos2x=2sin’x, 1-2sin*x=2sin’x, sinx=+— x=(-1)"Z+7n;
2 6 b

o | —

482.2) sin11°15'cos11°15'c0s 22°30'cos 45° =
= -;-sin 22°30'cos 22°30'cos 45° = %sin 90° = ;13- ;

. T s b r . n 1
6) sin—Cc08—C0s—CO0S— =—Sin—=—.
48 48 24 12 8 6 16

483. 1) 1 +-cos 40° +.00580° t5.40° = 2.cos2 40° + cos 40°
sin 80° + sin 40° sin 40°(2 cos 40° + 1)

1 - cos25° + cos 50° o_  2c0s’25°—c0s25°
sin50° —sin25° ~ 25in 25°c0s 25° —sin 25°

_€0825° 2¢0825°~-1

" §in25° 2c0s25°~1

tg40° = tg40°ctg40° =1;

6) ~1g25°=

—1g65° = ctg 25° — 1g 25° = tg 65° ~ tg 65° =0 .

484. tgx:g-, n:<x<l7£, cosx=—i, sinx:—l;
4 5 5

a) sin2x=2-3-i=§; 6) cos2x=c0s2x—sin2x=ﬁ—2—=i;
4 5 25 25 25 25
24 25 24 7
B) tg2x =— —=—; r) ctg2x=—.
) 8 25 77 ) etg 24
485. ctgx:—i, 3—Tt<x<2n:, tgx:—i, cosx=i, sinx:—i;
32 ' 45 5 5
a) sin2x=-2-i-i=—2-4—; 6) cos2x=coszx——sin2x=—l—6——i=l;

55 25 25 25 25
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24 25 24 7 '
B) tg2x=-—-—=——1; r)ctg2x =——o.,
)t 25 7 7 ) ctg 24
2t
486.2) —— == —ctg(n+1)-1,
sinfcost+sin’¢
' cos2t _ cost.—smt ~otgr—1 =ctg(1t+t)—1 :
sin(cost +sinz)  sinz
6) (ctgt —tgt)sin 2t = 2cos2t,
i?—s—tZ sintcost -2t 2 sintcost = 2cos? £ - 2sin’ £ = 2c0s 2t .
sin¢ cost
sin2t—2sin(%—t) 9 t( int ])
487. a) =-2ctgt, cosasmi— ) —2ctgt;

cos(ﬁ—t)—hinzt —sin t(smt -1
2
l-cos2t+sin2t (=w
g) —cosrsina [T =1,
l+cos2t+sin2f \2
2sin® 21 + sin 2¢ . 2sinz(sin +cos?)
2cos® t+sin 2t 2cost(sint +cost)

ctgt=1.

488. a) sin2a =?1;- ,

sin‘ a.+cos* o =1 - 2sin’ acos2a=l—2-—1—=£;
36 18

6) sin“a+cos4a=ig, E<oz<7c,
50 2

. 4 . . .
1—25m2acos2a=—9, smzacosza=—l——, smacosa=—l, sm2a=——l-.
50 100 10 5

489. a) sin 3x = 3sin x - 4sin’ x,
sin 3x = sin (x + 2x) = sin x cos 2x + sin 2x cos x =
= sin x — 2sin® x + 2sin x — 2sin® x = 3 sin x - 4sin® x.
6) cos 3x = 4cos’ x ~ 3cos x,
cos (x + 2x) = cos x cos 2x — sin x sin 2x = 2cos’ x — cos x — 2 cOS x sinx =
= 2c0s> x — cos x - 2¢0s x + 2c0s° x = 4cos’ x — 3cos x.

sindx = sindx _ 2sin2xcos2x

490. a) cosxcos2x = =c0sSXxC0s2x;

. ) N - N
4sinx  4sinx 4sinx
sin 8x

6) cosxcos2xcos4x = ——
8sinx

2sindxcos4x  8sinxcosxcos2xcosdx
= =CosXxcos2xcosdx;

8sinx 8sinx
sin4x  sind4x _ 4sinxcosxcos2x

B) sin xcos2x = =sinxcos2x ;

; =
4cosx 4cosx 4cosx

. sin 8x
r) sinxcos2xcosdx = ;

cosx
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sin8x 8sinxcosxcos2xcosdx .
= =8in xcos 2x cosdx .

8cosx 8cosx

491. a) sin18°cos18°cos36° = -i-sin 72°, —;-sin 36°cos36° = %sin 72°;
0) sin18°cos36° = % ; T.K. sin18°cos18°cos36° = %sin 72°,

sin18°¢cos18°cos 36° =%00318° = sin 18°¢0s36° = % .

singn— !
492. a) cosicos—@cosﬁcosﬁcosm—n=———£—=L;
33 33 33 33 33 32sin -~ 32
33
sin§£
0) coszcos—zﬁcos—= 7 =~i.
7 . T
8sin—
7
493.2a) 2 —cos 2x + 3sinx =0,
2sin’ x— 1 + 2+ 3sin x =0, 2sin’ x + 3sin x + 1 = 0,
sinx =21 =-1, x=——+2nn, sinx:——l-, x=(—1)‘”£+nk;
4 2 2

0) cos 6x —cos 3x—-2=0, 2cos? 3x — cos 3x - 3 =0,
1+5 .
cos3x = ——4— — pellenuit HeT;

cos3x = ~1, x=-7—t+2ﬂ.
, 33
494. a) 26sinxcos x —cos 4x +7=0,

13sin 2x — 1 + 2sin? 2x + 7 =0, 2sin? 2x + 13sin 2x + 6 =0,

sin2x = —13-11

. . 1
— pelueHuii HeT; sin 2x = 3

2x=(—1)“'§+1;—k;

6) sin* x+cos® x =sin xcosx

. , . |
sm‘x+25m2xcoszx+cos"x=25m2xcos2x+53m2x,
T
—sin” 2x+—sin2x-1=0,

2 2

1) sin2x=1, 2x=§+2nn, x=%+nn;

2) sin2x = -2 —pelueHuii Her.
495, a) 3sin 2x +cos 2x =1,
6sin x cos x — 2sin® x = 0, 2sin x (3cos x - sinx) =0,
sinx=3cosx, tgx=3,x=arctg3 + nn, sinx=0,x =nn,
7— 4113
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6) cos 4x + 2sindx =1,
—2sin? 2x + 4sin 2x cos 2x = 0, sin 2x (2cos 2x — sin 2x) = 0,

1
cost:%sian, tg2x =2, 2x=arctg2 + nn, x=-5arctg2+%,

sin2x =0, 2x =nn, x:n—zn.

496.2a) 4sinx +sin2x=0, xe [0;2TI:] s
2sin x(Z + oS x) =0, sinx=0, cosx=-2 —pewennii Her

x=0, x=n, x=2n;

0) cosz(3x+§-J—sinz[3x+-}]+ o] =0, x e[ﬂ;n}.

2 4
cos[6x+2—nJ=_£, sin6x=£,
4 2 2
bx={c1) Domk, x=(c1f Ly T
3 18 6 18
497. a) (cosx—sinx)2 =1-2sinx = 2x, xe{—z——gzt-;—z—g—n—],

l-sin2x=11-2sin2x, sin2x=2, x=n—;,—2 KOpHS;
6) 2cosz[2x—E —2sin?| 2x- = +1=0, xe lt-;i;lt- R
4 4 2 2
cos(4x—£J=——l—, sin4x=~l, dx=(-1"Z k|
2 2 2 6

x=(=1)" -15-+E§- — 3 KOpH3.

24
Ztgi x x x  x
498. a) sinx=—2—=2tg—cos2—= 2sin—cos— =sin x ;
. g X 2 22
2
l—tgz—{ X x x x
6) cosx = 2 :(1—tgz——)cos2—:cosz——sin2—=cosx.
l+tg2£ 2 2 2 2
2

499, a) sin x + 7cos x = §,
25 7-7tg . X .
2_, 2 S 2g T +7-Ttg? = =5+5tg7 %,
l+tg2£2c— l+tg2~;— 2 2 z-

7 X X X X
12tg? = =2tg=-2=0, 6tg°’ = ~tg=—1=0,
8378, £57%;
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1
, X= arctg—z— +2mn,

._.
b | -

o

(¢}
I
[
[

——1—, x= 2arctg(——l-)+2nn R
3 3
x=-2 arctg—;—+ 2nn

10tg> 10—10tg2—Ji
6) Ssinx+10cosx+2=0, 2 4 2.9-9,

1+t X 14122
£3 £ 3

X X X
10tg X +10-10tg? X 424212 2 =0,
£ g5 £3

S5+11
4t2£~5t2i—6=0,t Xo =2, x=2arctg2 +2nn,
877783 85778 8

x 3 3
tg—=—-——, x=-2arctg—+2nn .
g2 4 g4

500. a) cos—; sin2x =8sinxcosx,
x‘ -7
1, . .
CO8 — sin2x = 4sin 2x, sin2x=0,
x’ -1
n .
x=—, n#12, cos— =4 — peuieHuii HET;
2 x-r

6) 16sin xcosx + sin 2xsin-l— =0, 8sin2x +sin 2xsin-1— =0,
x x

. n 1 .
sin2x =0, x=7, x #0, sin—=-8 — pemeHu Her.
x

501.a) sin2x+2sinx=2—-2cosx, sinxcosx+sinx+cosx=1,
. . 1, 1
(smx+cosx)=t, SINXCOS X = =ef” o ome |
2 2
£ -142t-2=0, £ +2t-3=0, t =-3 —pelennii Her,

V2

. . s
t=I, sinx+cosx=1, sinj x+—|=—,
4 2
T n non
x+—=-1) —+nk, x=-1) ——-—+nk;
=0 )
6) 4sin2x +8(sinx - cosx)="7,
sinx—cosx=1, 1-sin2x=¢£2, sin2x=1-1¢%,
4+2 3

4-47 +8t-7=0, t=——===,
4 2

. 3 "
siInx +Cosx = E — pE€INEHHH HET,
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1 1 ) V2
t=—, sinx+cosx=—, sin| x+—|=—1/,
2 2 4 4

x+£=(—l)‘ arcsin£+ ik, x:(—l)" arcsin——z—+nk—-1-t~.
4 4 4 4

§02. a) sin2xcos2x < :]1-, sindx < %,

’

' n i1 In mn n Tn
dxe| ——+2am;—+2mn |, xe| ——+—;—+—
6 6 24 224 2

6) cos’i—sin2i>l, cos> >l,

4 4 2 2 2
x n b 2n 2
—€|—-—+2un;—+ 21|, xe|——+4dnn,~—+4nn|.
2 3 3 3 3

503. a) cos’ 2x —sin?2x < -1,

T Tn
cos4x <—|, 4x=n+2nn, x=z+——2—;

6) sin5xcosszl, sin10x > 1, 10x=£+2nn, x=£+ﬂ;
2 2 20 5

. n
B) sin’3x —cos?3x < -1, cosbx>1, 6x=2mn, x=—:
* » 3 ?

r} singcos—zix—s—l, sings—l, i)i=—£~y-27tn, x=—3—n+ﬂ.
3 3 2 3 2 8 2

§25. ®opmynbl NOHWKEHUs cmerneHu

Ry —cos4t l—cos4t 1 . . .
504. a) sin? 2t=l C;S t; c2(>s =5(1—cos2 2t +sin? 2t)=%(2sm2 2t)=sm“21

6) 2sin2é+cost=1, 2(E—cost)%+cost=l;
4

B) 2sin22t=1+sin(3—2t—4t), 1-cos 4t =1+sin| %—41];
\

F) 2cos’t-cos2t =1, 2cos’t —cos2r =2cos’ t—cos’ t+sin’t=1.

1 +sin 1—61 1+sin -ZT——6t
2 1+cosér 3
2

505. a) cos” 3 = , cos?3t= ;
: 2 2.
o2 L
1 -cost 5t 5 1 s 2 l—cost
—_—_tg -, tg —_= . = N
I+ cost 2 2 coszz 1+ cost

1 —cos(6¢ + (— 31r)) —cosi 3 = 1+ cos 6¢ _1- cos(6 - 3n) .

2 2 2

B) cos’3t =
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L2l
r 1-cost -t t l-cost Zsin 2 —tg'—t—
st T2 2 2"

2sintcos -
2 2
506. a) | +sina = 2cosz(45°—-—;-) ; 2cos{45°—%} =1 +cos(90°— a): l+sina ;

6) 23in2(45°_0.)+sin2a=1; 1—cos(90°—2a)+sin2a=l, 1-sin 20 +sin2a =1;
B) | -sina = 25in2(45° —%) ;25in2(45°—%) =1- c0s(90° —a): l1-sina;

r) 2cos’ (45°+a +sin2a=1; 1 +cos 90°+2a)+sm2a—1—sm2a+sm2a-l

507.a) sin22,5°= J —cos4S” / Z- ‘E . 6) c0s22,5°= / 1+ cos45° ’ 2+ 1/—
cos 5_ \/‘ 1+ cos 24 J_
B) sm— r) cos—

507.a) l-cosx = 25m 1-|1-2sin* = -—Zsm—-
2’ ) 2

sin? X =sin>, |sinZ -1 sinZ =0,
2 2 2 2

X x=mn+4nk’

sin—=1

. x
SmE_O‘ [x=21m

0) l+cosx:2005-§,

I+| 2cos? = —1 =2005£, coszi=cos£,
2 2 2 2

508. a) l—cosx—smxsm— - 1-2sin2 % —smxsmi 25in2£=25in2icosi,
2 2 2 2 2 2

. X
sin—=0 x=2mn
sinzg(l—cos£]=0, Z : [ ; x=27n;

2 X x =4nk
cos— =1
2
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509.

510.

511,

. . 1- sinx =1—-cosx
6) sinx =tg’ =(1+cosx), sinx= cosx (1+cosx), ,
2 l+cosx l+cosx#0

s+ 2= om ([x=2mk
. LA 4 4 x=2nk
\/_Z_smx x+-Z —l. 3 ) T Ik
: + 22T ok x—5+ =T ok’
X#E T+ 210 4 2

X # M+ 2%n
x#n+2nn

. n
sin 2x = | 2x—5+21tn

a)sin22x=l;[ ; : 2x=£+nl;x=

L3 nl
sin 2x = -1 2x=—§+21tk 2 4 2

1
6) cos’4x=—, 2cos’dx—-1=0, cos8x =0, 8x=£+1rn, x=%+58£;

sin%:‘/g : =(—ly—§-+1m x (—1Y33-’5+2nn

Sk .
B3 gz(_l)‘[_gjﬂk’ x=(-1)‘(—%"j+2nk

2n
s X=X—+27n;

X T 4n
; —=t—+71n, x=i—§—+4m1.

(

. X T m T
i 2cos —2—~1 =cos—9—, cosx=cos—9~, Xx = tarccos cos; +27n,

\

Otclona uMeeM, 4TO YpaBHEHHE HMeeET 0Tpe3ok [—21; 27t} 4 KopHA:
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2
6) Umeem: cos®f= Ctg; AL =_9_,
l+ctgs 1+9/16 25
T.x. ‘r|:<t<§2E (T.e. cos t < 0), noxyunm cos? =——§-,
IMockonbky E<—t—<§1t-,To sin—t-> 0, cosi< 0, T.e. MMeeM:
2 2 4 2 2
sin—t—= —(l—cost)= 1 1+i =—2-,
2 2 5 5
cos—= —(l+cost)=— l(l—i]=-_l__,
2 5 5
sin—
t |
tg—=—=2= -2, ctg—=——=——l-.
COSL 2 tg_t. 2
2
512. a) PaccmoTpuM 1Ba cnyvas:
1. §<x<§f.Torna 7c<2x<—3-21£ 1 cos2x = —1—sin’ 2x =—%,
sinx=\)—l-(1—cos2x)= 1 1+i =—3—,
2 2 5 10
i 1(, 4 1
cosx=—J—(l+cost)=— —(l——J=-———,
2 20 5 Jio
nx 1 l
tgx = =-3, ctgx=——=——;
cosx tgx 3
2. -34i<x<1t.Tor.ua 3-212<2x<2n # cos2x = y1-sin’ 2x =%,
sinx:"—l-(l—cosizx): _1_(1_5.)=_1_,
2 2 5 10
1
COSX = —(1+c052x)=- —l—(1+i =__3i_,
\}2 20 s Jio
sin x 1 1
tgx = =——, ctgx=——=-3,
cos x 3 tgx
ﬁ)T.K.T{<x<—5—1E,TO 2n<2x<§£,T.e. cos2x = ! = i,
Jrg s Vieo6 3

4 2
sinx= —‘B(l—coﬂx) =— %(1 —%) =—7i_~_0—,
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cosx——‘f— ]+cost } 1+ ————

sinx 1
tgx— =—, gx————3
cosx 3’ tgx
sin 2¢ cost t
514. a) . =tg—,
1+cos2t 1+cost 2
sin2¢  cost _  2sintcos’t _ sint —tg L
1+cos2t l+cost 2cos®#{l+cost) 1+cost 2’
t
sin 2t cos? €083 -tgt
t ’
1+cos2t 1+cost 1+cost 4
2
! cost
sin2t  cost %7 2sinrcos’t 2
t  2cos? t
I+cos2t l+cost | . f 2cos t(l+cost) 1+cost
2 2
cos— cos - sin
sin¢ 2 t 2 t
L+cost 14 gost 1+cos— l+cos§

515.
) 1

+C082¢ +sin2¢
1—(1—Zsm t)+ 2sintcost _ sin#(sins +cost) _ sint

—Ccos2t +sin 2t

14+ 2sintcost +2cos* t -1
+cos2t ~sin 2t (1! )
) —— =t tl,

1
1

l+cos2t—sin2t 1+2cos’t—1-2sintcost _ cost—sint _

+8in 2t + cos 2¢ =8 Z—

" cos t(sin t+ cost) " cost

=1tgt;

. (m
fism(z -

l+sin2t+cos2t 1+ 2sinfcoss+2cos’t~1 cost+sint_‘/—- m
2cos| ——t

)

1 . (=
516. a) cos’ 1 ~cos?| ~—1 | = ~—==sin| —— 2t |,
) (4 2 4

wl— §|"

(m 1{. n . 4
sinl ——2¢ | =——| sin—c0s 2t —sin 2t cos — | =
4 1/2 4 4

= —({cos 2t —sin 2t) = é—(cos 2t - cos(g - ZtJ] =

).
)
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L 2c08% 1 —1-2cos?| ==t |+1|=cos?r—cos?| Z—¢];
2 4 4
1 b1
0 .zt—'zi—t =—=sin| 2t—-—|,
) sin sin [4 JE in 2
-—Lsm( t—— =— n2tcos——5mn0052t)
5 a
H n
(sm2t cos2t)=— cos(——Zt -Ccos2t |=
2 2 2 _

_L t-2sin? 2t |~1+2sin?t |=sin? s —sin?| =],
2 4 4

1
517.a) f(x)=2cos2x+sin® x= 2c052x+-;-(1—2cos2x)= %cos2x+-§

|_-AAN

Mockonbky Hanboneliee 3Ha4YeHHe GYHKIUM ¥ = cOS 2x paBHO 1, a HAUMEHbLIee —1,
To Hanbonbmee 3HaueHNe PYHKUUM [ (X) paBHO 2, a HauMeHbee —1;

6) f(x)=2sin3x - cos6x = (1 - cos 6x)— cos6x =1- 2cos 6x
Iockosnbky Hanbonbmee 3Hadenue GyHKUMY y = cos 6x paBHO |, a HaumeHbluee —1,
TO HauOonbluee 3HaueHKe GyHKUMH f (X) paBHO 3, a Haumeubliee —1.

518. a) te{z,n] T.€. sint 20, cosz<0,

Jl —cos2t +Jl +cos2f = \/EQSin t| +|cost|)= \/E(sin t —cost): 25in[t —%) ;

0) IE[%E;ZR],T.C. sint <0, cost 20,

V1—cos2t +y1+cos2t = ﬁQSin f +|cost|)= V2{-sint +cost) = 2sin(—;E —t];

B) te[d;g],r.e. sint >0, cost>0,

Jl—cos2t+Jl+cos2t=f051nt|+|cost|) J2(sint +cost)= 25in[t+%);

1)) te!:n;ézz],te. sint <0, cost<0,

Vi-cos2r +4/1+cos2s = ﬁﬂsin f +|cost|)= ~2(sint +cost)= -—25in(t +%J .

519. cos2x=—%=2coszx—l =1-2sin’x,

2 1 5 9 ., 1 5 4
OTKYZRa oS x=—2— l+—|=—, sinx=—|l~-—|=—,
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520.

521.

2 2
a) sin® x+cos* x = (sm x)2 (cos x) [13) +(_19§J =%;
4 4
6) sin® x+cos® x= (sm x)4 (cos x)4 (BJ +(_9_) _ 6817 .

(13) ~ 28561

6) cosz[x+—7£)=l,

3
l l+cos(2x—-2—1£) =1, cos 2x+ﬁ =1,
2 3 3

2x+2—n=21m, x=—£+nn;
3 3

B) sin’[x+—2n-J 1 l(l—cos(2x+1vt))=

11
= Z(1+cos2x
2'2 22( c0s2x)=>

T
cos2x=-1, 2x=n+2nn, x=—2—+nn;

) cosz(3x—£)=—3—, l l+cos(6x—E =i, l(l+sin6x)=
4 47 2 2 4 2

1 L T TN
in6x=— =(-1yY = =(-1y=+22,
sin 6x 2,6x (1)"6+7tn,x (l)”36+6

W

-

a) 4sin® x + sin? 2x = 3,

2(1 — cos 2x) + 1 — cos? 2x = 3, cos® 2x + 2cos 2x = 0,

cos 2x (cos 2x + 2) =0, cos 2x = 0 (T.k. cos 2x + 2 > 0 [ns BCex Xx),
n ™

2x=—+nn, x:——+——
2 4 2

6)4c0522x+80052x=7, 4cosz2.x+4(l +cos2x)=7,

4cos? 2x + dcos 2x— 3 =0,

1
_2x4+12 -2%4 |32

CoS2x = = = ,
4 4 3
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cos 2x =—12— (T.K. cos2x # ——% 11pH BCex X),

T T
2x=i§+21m, x=ig+nn.

522. ) 4sin” 3x < 3,
2(1-cos6x)< 3, cos6x> —%, —27714- 2nn < 6x <%1£+ 2nn,
T ™ T
—— <X <—+—
9 3
6) dcos’ 251, 2| 1+ cos> >1, cos£>-—l,
4 2
—2—n+2mz<i<2—n+ 27n, —ﬁt-+4rcn<x<f—75+41m.
3 23 3 3
§26. Npeobpa3osaHue cyMM mpuaoHoOMempu4ecKkux

¢yHKU Ul 6 npoussedeHue
40°+16°  40°—16°

523. a) sin40°+sin16° = 2sin 3 cos 3 =2sin28°cos12°;
6) sin 20° -sin40° = 2sin 20°-40 cos20 ;40 =-25in10°cos30° =—/35sin10°;
o 0 °o_10°
B) sin 10° +sin $0° = 2sin 1000 1550 210 = 25in30°c0s 20° = c05 20° ;
o__140° 4 o
r) sin52°—sin36° = 2sin 52 236 cos 52 ;36 =2sin8°cos44°,
° o Q__AK°
524. a) cos15°+cos45°=2coslS 45 cosl5 245 = 2cos30°c0s15°=\/§c0515°;
. 46°+74° | TA—46°
0) cos46°—cos74° = 2sin 6 ; 4 sin 2 6 =25m60°sm14°=~/§cosl4°;
. o o o _20°
B) c0520°+ c0540° = 2cos 20°+40 cos 40 220 =2cos30°cole°=s/§cosm°;
°415° o _ 950
r) cos75° ~ cos15° = 2sin > ;’ > sind> 275 =~25in45°sin30°=-—£.
non nn
n n 5710 510 T 3n
525. a) sin— —sin — = 2sin cos =2sin—cos— ;
5 10 2 2 20 20
kR R T
0) sin~ +sin " = 2sin 3% cos 34 =25in—z£cos—1—t—;
3 4 2 24
7t T N
n T 677 6 7 13n n
B) sing+sin7=25in V] =2sin ——cos— ;

2 2 84 84’
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n T TN )
n n IO 3T dn  Tn
r) sin——sin— = 2sin =———cos——— = 2sin —Cos —
3 11 2 2
r,r r2_=
526. a) cos— —cos— =2sin 1020 ;5 20 10 =—2sin§£sin—7£-;
10 20 2 2 40 4
ll®r 3&m In 3n
In . 3m 4. 12 3 5nm
0) cos— +cos— = 2cos cos —2cos—cos——-—— 3cos—
12 4 2 2 6 12 12
T W T T
‘ T n YL T 3 8n n
B) COs— —cos— = 2sin 3 sin 2sin —sin— ;
5 1t 2 55 5
n,5n 3 sn
r) cosﬂ+coss—n=2cos 8 4 cos 8 3 =2cosl3—ncosz£.
8 4 2 2 1 16
—t 3t+t

. . .3t .
527. a) sin3t—sin¢ =2sin 3 cosT: 2sintcost ;

6) cos(OL—2[3)—(:05(:.'JL+2B)=2sinOtazﬁzowzﬁsin0'+2B;OL+2B =2sinasin2f3;
B) C0s6f+cos4t = 2cos O + 4 cosu=2cos5tcost;
r) sin(a—2B)—sin(a+2B)=Zsina_zﬁ_a—zﬁc 2= ZBZQ+2B —2sin2Bcosa. .
1 o o M (]
528, 5) 125%+ 1g35° = sin(25°+35°) _ sin60° 43 ;
c0825°c0s35° ¢0s25°c0s35° co0s25°cos35°
. frn = n
Sln[—'——) s] — tg__
5 lO n n T
cosZcos - costcos—  cos—
5 10 5 10 5
) 1g20°+ tg 40° = sin(20°+40°)  sin60° NE)

sin 20°sin 40°  sin 20°sin 40°  2sin 20°sin 40°

(n n) .
Py sin
T 3 4. 12 —2\/-2-sm

i
rtg——tg—=
3 4 COSECOS—TE 1 J_
3 22
2si 68°+22° . 22°-68°
cos68° —cos22° <M 2 s 2 —sin 45°sin 23°
32 ) e T2 . G802 . 6813 Zsn2eaeds
sin 68° —sin 22 2sin : sin . 25in23°cos 45

=—-tg45°=—
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130°+110° 130°-110°
cos

sin130°+sin110° 2sin p) ° 2 _ sin 120°sin 10° _
o o o ) o _ o o s
cos130°+cos110 2c0s130 +110 cos 130°-110°  ¢os120°cos10
2 2
sin 120°
= =tgl120°=—4/3 .
cos120° & J_

530. a) sin35°+s1n25° = cos 5°,
35°425° 35°-25°
n cos 5

sin 359 +sin 25° = 2si = 2sin 30°cos 5° = cos 5°

6) sin40° + cos 70° = cos 10°,

o O o __ i}
sin 40° + cos 70° = sin 40° + sin 20° = 2sin 40°+20 cos 40°-20 =

2
=2sin30°cos10°=cos10°;
B) cos12°~-cos48°=5in18°,
cosl2°—cos48°=2sin12 ;48 sin 48 ;lz =2sin30°sin18° =sin18° ;

1) c0520° -sin 50° = sin 10°,
20°4+40° ., 40°-20°
sin =

c0s 20° — sin 50° = cos 20° — cos 40° = 2 sin

2
= 2sin30°sin10° =sin10°.
531,q) SM20#sinba
c0s 20, + €05 6L
Isi 20+ 6a. 6o — 20
sin 2a +sin 6 s 2 cos 2 sindacos2a _ sinda

= = =1gda;
cos 2a. + cos ba. 2 cos 2a +6a cos 6a-20 cosdacos2a cosda

2 2

cos2a —cos 4o
0) ———— =tglatga,
cos2a + cos 4a

. 2a+4a 4o.-2a
2sin cos

cos 2a. — cos 4o 9 2 sin 3o sin o ;
S = 20+ 4o 4o -2 - cos 3o co =tglatgo.
cos 20 + cos 4o 2 cos cos 0 s 3o cosa
2 2
x+3x Ix—-x
5§32.a) cosx+cos3x=0; 2cos cos =0, cos2xcosx=0,
2p ™ _n,
cos2x =0 x—2 .nn. x—4 2
cosx=0" T ’ ’

x=—+nk x=£+nk
2 2

12x+4x 12x —4x
cos

6) sinl2x+sindx=0; 2sin 5

=0, sin8xcos4x =0,
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8x=mn =
sin8x=0 |~ AT _m,
cosdx=0 |dx =24k n nk 8’
2 X=—=t—
8 4
. XxX+5 5x-—
B) cOsx =cos5x; cosx—cosSx =0, 2sin 252% cos x2 J‘7=0,
W
. . sin3x=0 |3x=mn x—3
sin3xsin2x =0, 5 H >
cos2x =0 |2x=nk _E’ﬁ
2
. . . . . 17x-3 17x+3
r) sin3x=sinl7x; sinl7x~-sin3x=0, 2sin x2 xcos xz x=0,
. Tx=7n x=£1-
) sin7x =0 7
sin 7xcos10x =0, 3 T > .
cosl0x =0 |10x =—+ 7k n mk
2 X=—+-—
20 10

533.a) sinx +sin2x+sin3x =0,

x+3x Ix—x
cos

sin2x + 2sin =0, sin2x+2sin2xcosx =0,

2
sin2x =0 2x=mn x=£2’-1-
sin 2x{1+2cosx)=0, ; ;
( ) cosx=——l— -+£’£+2nk 2n
2 3 =+—+2nk
0) cos3x—cosSx=sin4dx,
2sin 3JHZ-S"CCOSS)C__:S)C=sin4x, 2sin4xsinx —-sindx=0,
sin4dx=0 |4x=mn x=l4”~
sin4x({2sinx~1)=0, ; ; .
( ) cosx=l x=(—lY£+1tk i 7
2 6 x==(—l —+ 7k
6
1 n ERERAE) ot t n
534.a) ——cost = cos— —cost = 2sin sin = 2sin| —+— |sin| ———
2 3 2 2 6 2 2 6

6 2 6 2

n T
N I TP R T LI ni
6) — +sint =sin—+sint = 2sin cos =2cos| —+—lcos ———
2 3 2 2

| . §+t LA
B) 1+2cost =2| —+cost |=2| cos—+cos? |=4cos cos 3 =
2 3 2 2

T ¢ T ¢
=4cos| —+— |co§} ———
(§+3)={3-3)
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m T
t+=~—t t——+1

L T _ 2 2
T) cost+sint =cos¢ +cos -E—t =2¢08 > cos =

2
T . i3
=2cos—cos| ~-— =\/—2_cost—— .
>3 ( 4] ( 4]

535. a) sin 5x +2sin 6x + sin 7x = (sin 5x + sin 7x)+ 2sin 6x =
Sx+Tx 7x~-5x
2 cOs

=2sin +2sin6x =2sin 6xcos x + 2sin 6x =

= 25in 6x(1+ cos x) = 4 sin 6x cos? % ;

2x+4x 4x-2x
cos =

6) 2cosx+cos2x+cosdx=2cosx+2cos 3

=2cosx +2cosxcos3x = 2cos x(1 + cos 3x)= 4 cos x cos’ gzi

536. ) sins -+ sin 2¢ +sin 3¢ + sin 4¢ = (sin¢ +sin 4¢)+ (sin 2¢ + sin 3¢) =
t+4t At A+ -2 5t 3t
0S Ccos

=2sin C +2sin =2§in—cos———+2sin2t—cos—t-:
2 2 2 2 2 2 2 2
LN
= 2sin—51 cosz + cos-t— = 4sin£cos-—z—2—cos?‘—2 =4sin -Sicostcos—t—;
2 2 2 2 2 2

6) cos 2¢ ~ cos 4t — cos 6¢ + cos 81 = (cos 2¢ + cos 87) - (cos 4t + cos 61) =
2t +8¢ 8t -2t 4t + 6t 6t -4t
cos cos =

= 2008 —2cos
2 2 2 2

= 2c0s 5t cos 3t — 2cos 5t cos t = 2cos St(cos 3r—cos 1) =
. . =3t . .

=4¢0s 5t sin 3t+tsmt 3 =—4cos5tsin2tsint .

537. a) sin 20° + sin 40° ~ cos 10° =0,

sin 20° + sin 40° — cos 10° = 2 sin 20 ;40 cos40 —20 —cosl0°=

=2sin 30°cos10° - cos10° = 2-—;—-cos10°—c0510° =0;
©6) cos 85° + cos 35° - cos 25° =0,

o o 0 _A1&o
c0585°+cos35°—-cos25°=2cos85 ;35 cos 85 235 ~c0s25°=

=2c0s60°¢c0s25° ~cos 25° =2-—;—-c0525°—00525° =0.

$38. a) sin 87° - sin59° — sin 93° + sin 61° = sin 1°,
sin 87° - sin59° — sin 93° + sin 61° = (sin 87° — sin 93°) + (sin 61° — sin59°) =
87°-93°  87°+93° . 619-59°  61°+59°
cos +2sin cos =
2 2 2 2

=2sin

=-2sin3°c0s90° + 2sin1°qos60°=0+2-~;~-sinl°=sin1°;
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6) cos115° — cos35° + cos65° + c0s25° = sinS°,
c0s115° - c0s35° + c0s65° + ¢0s25° = (cos115° + c0s65°) + (c0s25° — c0s35°) =

115°+65° 115°-65° . 25°+435° , 35°+25°
cos + 2sin sin 5 =

=2cos
= 25in 90° cos 25° + 2sin 30°sin 5° =0+2-%-sin5°= sin5°.

539. 2 sin(a+B)+sin(a—[5) _ sinacosp +cosasinpB +sinacosp—cosasinf
cos(a+ﬁ)+coqa—ﬁ) . cosascosP—sinasinf3+cosocosP+sinacosP
_ 2sinacosf  sina

2cosacosp  cosa

=tga ;

cos(a - B)— cos(a + B) _ cosa.cosP+sinasinB—cosacosB+sinasinB
sin(a + B)-— sir@ -B) sinacosP+cosasinf—sinacosP +cosacosfP

_ 2sinasinp _ sino _
2cosasinf  cosa

tga .

ty

540. a) sin x + sin y +sin (x —y) = 2sinx2 Y ATy

cosx_y+25inx cos =
2 2 2.
x+y x-y x+y x-y
=2cosx—y(sinx+y+sinx_y]=4cosx—ysin 2 2 os—2 2 __
2 U 2 2 2 2 2

.X X x-
=4sin—cos—cos y;
2 2 2
sin2x+25inx+3xcos3x_x
sinx+sin2x+sin3x _ 2 2 sin2x+2sin2xcosx _
cosx +c0s2x +cos3x X+3x  3x-x + -
s co 082+ 2¢0S cos cos2x+2¢os2xcosx

2
_sin2x(l+2cosx) _sin2x

" cos 2x(l + ZCosx) " cos2x
541. a) sin® (a + B) — sin® (& — B) = (sin (& + B) — sin (& — B)) (sin (& + P) + sin (o — B)) =

= (2cos a sin B) (2sin o cos B) = (2sin a cos a) (2sin B cos B) = sin 2a sin 2;

6) cos” (@ — B) — cos® (o + B) = (cos (0. — ) — cos (ot + B)) (cos (& — B) + cos (o + P)) =

= (2sin o sin B) (2cos o cos B) = (2sin o cos a) (2sin B cos B) = sin 2. sin 2.

=tg2x.

sino+sin3o+sinSa+sin7a _ (sino+sin7a)+ (sin3a +sinSa)
cosa +cos3a +cosSa +cosTo (cos o +cos 7a)+ (cos 3o+ cosSa)

542.

_ 2sindacos3o+2sindacosa _ 25in4a(c053a+cosa) _sinda I 1
2cos4acosda +2cos4o.cosol 2cos4a(cos3o.+cosq) cosda ctgda 0,2
543.a)tgattgB+tgy=tga+igPftig(n—a-P)=(tga+ttgf)-tg(a+p)=
_ sin{o +B) _ sinfo+B) =sin(a+[3{ 1 1 )_

cosocosf cos(a+B) cosocosf - cos(a+ B) B

=sin(1r—a—[3 1 - 1 =siny —l——+ L=
cosacosf —cos(n—a—B) cosacosp  cosy
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COSY +cosacosf —sin —cos(a + |3) +cosacosp _ sinasinBsiny ~tgatgPtgy;
cosacosfcosy cosa.cospcosy cosacospcosy
6) sin o+ sin B + siny =sin & + sin B + sin (t— o — B) =(sin @ +sin B) + sin (o + f) =
a+p  a-p +B  a+p a+B( o-B a+B)
2

=2sin +25ina cos =2sin cos +Cos
2 2 2 2 2\ 2

L cosg—cosg- =4c0s n_otp cosgcos—‘-}-= 4cosgcosEcosl.
2 2 2 2 2 2

=siny

=4sin

544. a) sin?10° +sin?130° +sin?110° =%(1—00520° +1-c0s260° +1 —cos220°)=

=2—lc0520°+lc0580°+—1—cos40°=i—lc0520°+cos80 +40 cos80 —40 =
2 2 2 2 2

=§~—~1-00520° +¢0os 60° cos 20° =—3-—-1—00520° +lcos20° =3;

2 2 2 2 2

6) cos?35° +cos®25° + cos? 5° = -;—(l +¢0570° + 1+ cos50° -1 —cole"):

570 -0 —%cos10° =

o

JJ0"+50°
2 2

=l(l +¢0s70° + cos50° —cole°)= l+<:o
2 2

=l+cos60° cos10° —lcosw” =l+lc0510" —lcoslo" =l.
2 2 2 2 2 2

T T
- 3x——+2x  3x-—-2x
545, a) sin 3x = cos 2x; sin3x —sin (E - ZxJ =0; 2sin g cos 5 =0;
s sin(%—%):O K T | R Im
wEiateic I R NS
cos| 48]0 | E+T=Zonk |x=Tuome 10 3
2 4 2 4 2 2

6) sin (Sx —x_= cos (2x + 7n); sin x =—cos 2x; cos2x + cos(lzc-— x) =0;

T s
2x+——x 2x+—+x [ 3 x
2005 —2—cos—2 =0;C°S(E+—)°°S(—_")=o;

2 4 2 4
COS(_+E)=O 2l |x=Zh2m
L R R R
cos 3x_m) £—£“£+Tk x=Z ﬁ, 237
L2 4 2 3
. Sx+--15x = -15x-5x
B) c0s 5x =sin 15x; cosSx - COS(E - ISxJ =0; 2sin 5 sin 3 =0;

sin(E—SXJsin(E—IOx) =0; sin(Sx —E)sin(mx—f) =0;
4 4 4 4

8- —4113
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sin[Sx—£)=0 SX——E:TCH x:-’l.{..zﬁ
4; 4 4 105

>

cos| 10x =% 10x—£=nk x=£+21tk
4 4 2

r) sin (7m + x) = cos (91 + 2x); —sin x = —-cos 2x; cos 2x —sin x = 0; cos 2x —cos (g—x)=0;

+iox Zox-2
2sin 2 sin2 =0; sin i+E)sin(zc-—-3£)=0;sin(£+£)s (E—EJ 0;
2 2 2 4 4 2 2 4 2 4

n x
sinf ——— |=0 | 2,2 —
e e
sin .3_x...£ 3_x.._1£=7tk =£+£t_k_ 6 3
2 4 2 4 6 3
546.a)1+0056x=2sin25x;1+cos6x=1—colex;cos6x+cos'10x=0'
Tk
Sr=Zimk |r=b+ X
- 8x=0
20056x+10xcoslox 6x=0;<>058xcos2x=0; oosex s 2 ; 16 8
2 2 cos2x=0 T W
2x=—+7tn X=—t—
2 4 2
6) cos? 2x = cos? 4x; %(l + cos 4x) = -é—(l + cos 8x); cos 4x —cos 8x =0;
PO
- : in6x=0 { 6x= e
2sin4x+8xcossx 4sz;sin6xsinZJc=O; an * ; * nn; 6;Jt=—15"-;
sin2x=0 | 2x=nk X_Ek__ 6
2

Tx

1
B) sin %—- cos® — (] ~cosx) =E(l +c0s7x); cos7x +cosx =0;

ax=24 x~-£+£’i
cos4x =0 *=3 nn. 8 4.

cos3x =0’ T ’ n ok’
Ix=—+mk | x=—+—
2 6 3

Tx+x Tx~x
cos

2¢os =0; cosdxcosl3x = 0;[

r) sin®x +sin? 3x = 1; -;—(1 —cos 2x) = %(1 — €0s 6x); cos 2x — cos 6x = 0;

dx=Zimn |x=Z+ 2

- 4x=0|"7"73 "8 4
20052x+6x0056x 2x=0;cos4xcost=0; Cos4x : 2 ; 8 4 )
2 cos2x =0 m T wk

2x=—+7k | x=—+—

2 4 2

547.a) 2sin 2x +cos Sx=1; 1 —cos 2x+ 5x = 1; cos 5x —cos 2x = (;

Tx Tx 27n
sin—=0|—=nan [ x=—
2 . 7

sini)ﬁ—o 3—x-—1ck .x——z—ni
2 2 3
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0) 2sin’ 3x - 1 = cos® 4x — sin® 4x; —cos 6x = cos 8x; cos 6x + cos 8x = 0;

T 1
Tx=—+m | x=—+—

Tx=0
200s6x+8xoosgx—§—(}oos7xoosx =0 s ix ; 2 ; 14 7;x=£+
2 cosx=0 nk 14 7
==+ |x=—+—
3
. +5 .
548.a) tg x +tg 5x=0; sin(x x)=0; sin 6x =0;
cosxcosSx cosxcosSx
n
6x =7n x="5‘ Jc=ﬂ
sin6éx =0 6
cosx#0 ; x;e-E+1rk ;<x¢g+nk; n#3+6k
cosSx#0 Sn#3+6!
T n nl
Sx#z—+nl {x#—+—
2 . 10 5§
: 3 sin3xsinx =cos3xcosx [sin3xsinx—cos3xcosx=0
6) tg 3x=cigx; S x=ﬁ{; coslx=0 ;9c0s3x 20 ;
cos3x sinx | .
sinx =0 sinx #0
ax=" =-T£ i
cos(3x+x)=0 [cos4x=0 2 8 4
cos3x =0 ; cos3x¢0;¢3x¢£+nk; x¢£+£’£;x=£+ﬂ;
. . 2 6 3 8 4
sinxz0 sinx#0
x#nl x#nl

] . sin 2xcos4x = sin4xcos2x
sin2x _ sindx

B)tg 2x +tg4x =0, ;icos2x#0 ;
cos2x cosdx
cos4x#0
‘ ([ mn
. _ : 2x=1n *= 2
sin(4x~2)=0 (sin2x=0
cos2x#0 ;9c082x #0; 2x¢-7-t-+nk; x¢£+ﬁ;x=n~n;
4 2 2
cosdx =0 cosdx =0
n n
dxz—+ml [x£—+—
2 L 8 4
[ x . 3x 3x . x
cos—sin— + cos—sin— =0
x 3x 2 2
x COSE cos—2~ Cx
r) ctg—2—+ctg—=0,————x—+—T= ;<sin—#0 5
sin> sin—
2 . 3x
sin—#0
L 2
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sin2x=0 |2x=mn |[x=22 |x=2L
2 2
sini;—;eo ; %#nk AX#E2rk;<nz4k .
2nl |3n24l
. 3x 3x x#E I
sin—=#0 |=—=#mnl 3
2 2
549. a) sin x + sin-3x + cos x + cos 3x=0; 2sinx;3xms 3x2—x +2005X+23xcos3x2—x =0;

sin 2x cos x + cos 2x cos x = 0; cos x (sin 2x + cos 2x) = 0;

cosx=0 x="4mn x=—7£+1m
«/fcosxsin E+2x =0 . (= ; 2 ; 2 ;
4 sin| —+2x {=0 | n T nk

4 —+2x=nk | x=——+—

4 8 2
6)sin5x+sinx+2sin2x=i;sin5x+sinx—cos2x=0;
25in5x;xcossx~x~cos2x=0;2sin3xcost—cost=0;

cos2x=0 2x:£+7m x=£+ﬂl-
cos 26 (2sin3x - D=0; | 1 | 42 .
sin3x =— kT kT
3x=(-1) —+mk | x=(-1) —+—
2 (=1) = 53
550. a) sin 2x + sin 6x = cos 2x; 2sin 2x+6x cos 6x;2x -cos2x=0;
2sin 4x cos 2x — cos 2x = 0; cos 2x (2sin4x — 1) = 0;
[ T T
- iy
cos2x=0 2x=£+nn i
in4 15 2 ;x=%+2nk.
Smar=y 4x=(—l)k§+nk o
- x=—++27k
24
Ha orpeske ~0 E} JaHHOC YPaBHEHHE UMECT TPH KOPH:A: X =I x== x—s—n'
TPEKE |53 Rt il v

0) 2cos® x — I.=sin 3x; cos 2x = sin 3x; cos 2x — cos (g - 3x)= 0;

x+Z-3x Dosx_ox T x P
2sin 2 sin 2 =0;Sin(—-*—)sin[-———-]=0 :
2 2 4 2 4

2
b
Sm[—"z)=0 §—§=nn x=£+2rm
xy l5x m n ok
—_—— e ::0 ——— k =—t—
Cos(z 4) 2 a 10" s

n T n
Ha orpeske [05 NaHHOE YpaBHEHHC UMEET IBa KOPHs: X = TS x= R
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551. a) cos 6x +cos 8x = cos 10x +cos 12x; 20056x;8x00s8x;6x =2°0S10x;-12.xoosl2x;10x;
cos 7x cos x = cos 1 1x cos x; cos x (cos 7x — cos 11x) =0;

Ix+1lx . 1lx—-T7x

2cosxsin 5 sin 5 =0; cos x sin 9x sin 2x = 0;
8x =<4k x—it-+n—k
cos8x=0 ) ] 16 8
cos2x=0 T ’ T mn
x=—+mn | X=—+—
2 4 2

Ha orpeske [0, 7] nanHoe ypaBHeHHe MeET OCBATh KOPHEH: X = %(k =1,...8)nx =§ ;

6) sin 2x + 5sin 4x + sin 6x = 0; (sin 2x + sin 6x) + Ssin 4x = 0;
2sin 4x cos 2x + Ssin 4x = 0; sin 4x (2 cos 2x + 5) =0, sin 4x = 0 (T.X. 2c0s 2x+5>

0 npu moboM x); dx=m; x = —4— . Ha orpeske [0, 7] nanHOe ypaBHeHHE UMEET TpH
KOpHA: X = % (n=12,3).
552. Yucna a, b, ¢ 06pasytot apudMeTHIECKYI0 IPOrPECCHI0, €CiH b —a = ¢ — d;

a) cos 2x — cos 7x = cos 1 1x — cos 2x; 2cos 2x — (cos 7x + cos 11x) = 0;
2c0s 2x —~ 2cos 9x cos 2x = 0; cos 2x (1 — cos 9x) = 0;

n P TR
'icos2x=0. 2x=—+1tn"x_4 2 .
cos9x =1 Ox = 27k x=2;rk

©) cos x — sin 3x = sin 5x — cos x; 2¢os x — (sin 3x + sin 5x) = 0;
2cos x — 2sin 4x cos x = 0; cos x (1 ~ sin 4x) = 0;

n 7
x=—+mn X=—+Tn
[cosx=0 2 ) 2

e =l gy 2T o | =TT
"2 g 2

§27. [peobpazosaHue npoussedeHuli
mpu2oHoMempu4ecKux pyHKUUl 8 CyMmy

553. a) sin 23°sin 32° = —(cos (32°-23°) —cos (32° +23°%)) = —;—(cos 9° — cos 55°);

m r 1 T T n 1 [ 5w
6) cos—cos—=—| cos{f ——— |+cos| —+— | |=—|co s——+cos——
12 8 2 8 12 8 12 2 24 24

B) sin 14°sin 16° = %(cos(l6°-— 14°) —cos (16° + 14°) = %(cos 2° —cos 30°) =

1[ . ﬁ]
= —c0s2 ——|;
2 2
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(n

. R W, T . T . 13 . 3n
r) 2sin—cos— =sin, —+— {+sin| —~— |=sin———-sin—.
8 5 |8 5 5

554. a) sin (o + B) sin (o — B) = sin’ a — sin’ B = oS B cos? o;
6) cos (o + ) cos (a.— B) = cos? B- sin o = cos® o — sin? B;

B) COS| E+E coS _‘i_E —coszE—sm:)g:coszg—sian;
2 2 2 2 2 2 2

m T 2T .2 |
r) cos| a+— |cos| o—— |=cos*—-sin“a=—-sin"a .
4, 4 4 2

555. a) cos a sin (o + B) = % (sin Qo+ P) +sin(a+pf-a))= % (sin (2a + B) + sin B));
6) sin (60° + o) sin (60° — &) = sin 60° —sin’ ot = % sin® o;

B)sin B cos(a +B) = —;— (sin(aa+2f)+sin(B-a-B)= %— (sin (o + 2f) — sin a));

n TC ‘ 2 .2 1 2
r) cosf a+— |cosl a—— |[=cos” ——sin“a=—-sin“a .
4 4 4 2

556. a) co{x+£)co{x~—) 0,25= 0 {x+£—x+£j+co{x+£+x—£) =l;
3 3 2 3 3 . 3 3 4

1 cos2——+c052x =i,l —l+cos2x =—l—;cos?_x=l;2x=21tn;x=nn;
2 3 4 2\ 2 4

. s n 1{ . s s . T 13
6) sin| x+— [cosj x ——|=1,—|sin| x + ——x—— |[+sin| x+ ——x+—||=1;
3 6 2 3 6 3 6
1 . n . | I ) 1 . n
—| sin| 2x+— [+sin— |=1; —=sin| 2x+— [+—==1;sin| 2x+ = [=1;
2 6 2 2 6, 2 6

2x+£=£+2nn;x=£+nn.
6 2 6

557. a) 2 sin x cos 3x + sin 4x = 0; sin (x + 3x) + sin (x — 3x) + sin4x = 0;
2 sin 4x - sin 2x = 0; 4 sin 2x cos 2x — sin 2x = 0; sin 2x (4 cos 2x - 1) = 0;
sin2x=0 |[2x=mnn x=-—1t2—n—

cos2x = L 2x= iarccosl +2nk 1 1
4 4 x=i-iarccosz+ Tk

.x . 3x 11 x 3x x 3x 1
6) sin—sin—=—;—| cos| ——— |—cos| —+— | |=—;cOos x—CcOs 2x = |,
2 2 22 2 2 2 2 2

T
cosx=0 | x=—+nn
2cos2x~cosx=0; cos x (2cos x—1)=0;

cosx=-:2- x=i§+ 2nk
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558. a) sin 10° cos 8° cos 6° = —;—sin 10° (cos (8° — 6°) + cos (8° + 6°)) =

sin 10° cos 2° + %sin 10° = %(sin 12° + sin 8° + sin 24° —sin 4°);

[N

6) 4 sin 25° cos 15° sin 5° = 2 sin 25° (sin 20° + sin (~10°)) = 2 (sin 25° sin 20° —

—sin 25° sin 10°)= cos 5°— cos 45° — cos 15° + cos 35° = cos 5° - cos 15° +cos 35° - L .

559. a) 2 sin ¢ sin 2¢ + cos 3t =cos (2t — 1) —cos (2t + 1) + cos 3¢t = cos ¢.
6) sino— 2sin| —-15° |cos| —+15° | =sina ~sin 9‘-—15°+E_15°)-
2 2 2 2

—sin| L _15° % _15° | =sin o - sin & — sin (-30°) =sin 30° = l
2 2 2

560. a) cos? 3° +cos® 1° —co84° cos 2° = cos? 3° + cos? 1° - cos (3°+1°%cos(3°-1°)=
= cos® 3° + cos® 1° — cos? 1° + sin® 3° = cos® 3° + sin? 3° = 1;
0) sin®10° + cos 50° cos 70° = sin? 10° = cos (60° - 10°) cos (60° + 10°) =
= sin? 10° + cos? 60° — sin® 10° = cos® 60° = l

—25in70°=1_45m10 sin70" _ 1—2cos(70 —-10)+2cos(70 +10 )

561. a)
2sin10° 2sinl0° 2sin10°

1 e
_1-2c0s60° +2cos80° 1‘2'E+25m10

25in10° 2sin10°
6) tg60 +4c0s100° = tg60” +4sin40” cos1 00 _ tg60” +2sin140 +25m€60 )=
sin40° sin40° sin40°
. o ﬁ
_ 3 +25in40 “2  psinar’ ,
sin40° sin40°

562. a) sin 3x cos x = sin %‘msi)£ .

1 (sin (3x + x) + sin(3 - x)) = —l—sin[sin(i{ + 3_x) + sin(s_x + _3_x)] ;
> 2 2 2 2

2

. . . . . . . 2x~x 2x+x

sin 4x + sin 2x = sin 4x + sin x; sin 2x —sin x = 0; 2sin cos 5 =0,
sin-')f-=0 E—=nn x=2nn

. X 3x 2

sin—cos— =0; 5 5 n 2nk-

2 2 3x 3x =« X=—4—
0§~— | —==—+7k 3 3
2 2 2

' 6) 2sin(%+x)sin(%—x)+sin2 x=0.
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563.

564.

Z(Sinzg—sinzx}+sin2x=0 ;1 —sin’ x = 0; ——;—(l —cos2x)+1=0;

cos2x=~1;2x=n+2nn;x = §+1m.

B) sin 2x cos x = sin x cos 2x.

—;—(sin 3x+sinx)= T;—(sin 3x —sin x); sinx =0; x = nn.
r) cos 2x cos x = cos 2,5x cos 0,5x.

%(cos x9cos 3x)= %(cos 2x + ¢os 3x); cos x = cos 2x; cos x —cos 2x =0,

x . [3

+2 2 x 3 x sin—=0|=—=—=nn x—znn
25in = —="sin = =0;Si“7xsm§=0; 12 3.
Sinf- -’E—_'][k x =271k

2 2

cos2x=0 2x:£+nn x=£+ﬂ
cos 2x (2cos 2x— 1) = 0; ) 1 ; 4 2
cosEr=y 2x=t§+2nk x=i%+nk

0) cos x cos 3x +0,5; %(cost+ cos 4x) = %; cos 2x + (1 + cos 4x) = 0; cos 2x +
cos2x =0 2x:12t~+m1 =l

2c0522x=0;,c052x(2cos2x+1)=0; 1, ? 3 4 2 -
0s2x=—7 Ze=ttalnk | x=tlenk

a) f(x):sin(x+£)cos(x—l)=—l- sin(x+£+x——7£— +lsin(x+£+x+-lt—) =
8 24) 2 8 24 8 24

1. i 1. n 1. n 1
=—sin| 2x+— [+—sin—=—sin| 2x +— |+—.
2 12) 2 6 2 12/ 4
1. T
IMockonbky HanbosnbLIEE M HAUMEHBILIEE 3HAYCHHA QYHKUMH Y = Esm 2x +E
paBHbl | M —1 COOTBETCTBEHHO, TO HAMOONBLICE U HAUMEHBILCE 3HaYcHU HYHKINY

3 1
fix) paBHbI 7 u 7 COOTBETCTBEHHO.

6) f(x)=sin x=Z|cos| x+Z -1 sin x+£+x——n—)+sin(x+£—x+—£- =
3 3) 2 8 24 8 24

= l(cosﬁ —cos2x |= —l—lCOSZx .
2 4 2

IMockonbky HanGoublLIEE M HAMMEHBILIEE 3HAYEHHA QYHKUMH y = c0S 2x pasbl 1 n
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-1 cooTBETCTBEHHO, TO Hanbobliee U HaNMeHbIIee 3Ha%eHuA Qynkunm f{x) paBHBI

1 3
—H —‘Z COOTBETCTBCHHO.

4
565. cos® (45° - o) — cos’ (60° + &) — cos 75° sin (75° — 2a) = cos’ (45° — o) —

—cos® (60° + o) — —;—(sin (75° - 2a + 75°) +5in (75° - 20. - 75°)) =

—;—(H- cos (90° - 2a)) — %(l + cos (120° + 2a)) — sin (150° - 2a) + sin 20) =
=sin 20— %(cos 120° cos 20— sin 120° sin 201) — —;—(sin 150° cos 2a - sin 20 cos 150°) =

= sin 2a — %(——;-cos 20— if—sin 20.+ %cos 2o+ —‘/;sin 2a) = sin 2a.

566. Uucna a, b, ¢ 06pasy1oT reoMeTpH4ecKyto mporpeccuto, ecnia =0, b= 0,c# 0n L =
a

[N NN

cosdx _cos2x

1 1
2 = -1+ 8x)=— 8x+ 4
cos6x  cosdx cos“ 4x =cos2xcos6x 2( oS x) 2(cos X + COS x)

a) {cos2x#0  Jo0s2x#=0 sdcos2x#0 :
cosdx #0 cosdx#0 cos4x =0
cosbx 20 cosbx#0 cos6x =0

f n "n
cosdx=1 == ==
2% w0 4x=2nn 2 2
cos2x
4 ¢O; cost¢O;<2x¢§+nk; x¢%+%;x=n2—n.
cosdx
cos6x =0 n I
cos6x 0 bxz—+nl |x#rx—+—
S TR

sin3x sindx

1 1
in? =si i - 1" 6 =-— - 6
Sn2x  snix sin“ 3x =sin 2xsin4x 2( cos x) 2(c032x cos x)
sin2x =0

6) {sin2x =0 i :4sin2x #0 ;
sindx #0 sindx #0 sindx =0
sinbx =0 sin6x =0 sin6x =0

cos2x=1 |2x=2nn
sin2x#0 |2x#nk

. ; => a, b, ¢ He 00pa3yIOT FEOMETPHUYECKYIO POrPECCHIO.
sindxz0 [dx=nw!

sin6x#0 |6x#nm

§ 28. lIpeobpa3oeaHue sbipaxeHus
A sinx + B cos x keudy C sin (x + 1)

W3

567. ) Bsinx+cosx = 2[—2—.sinx+%cosx) = 2(sinxcos%+005xsin%) = 25in(x+%] ;
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6) sinx++/3cosx= lsinx+£cosx =2(cosxcos£+sinxsin£]=2co{ —l[-);
2 2 6 6 6
B) sinx—cosx=+2 —j:sinx—-j—_z.-cosx]=ﬁ(sinxcos—§——cosxsin%)=J§sir{x——2—];
r) 2sinx— J_Zcosx-{%smx—\/—jcosx}-{smxcosg—cosxsm—) 4sm(x %)
. 3. 4
568.a) 3sinx+4cosx =S5 —5—smx+§cosx =
. . 4 . . 4 . . 4
= 5| sinxcos| arcsmg +Cos xsin arcsmg = 5sin x+arcsm§ ;
6) Scosx—12sinx =13 icosx—Esinx =
13 13
.12 . . 12 .12
=13! cosxcos| arcsin— |—sin xsin| arcsin— | |=13cos| x -+ arcsin— |;
13 13 13
B) 7sinx—24cosx =25 -lsinx——z—icosx =
25 25
. . 24 . , 24 . . 24
= 25| sin xcos] arcsin— |—cos xsin| arcsin— | | = 25sin| x —arcsin— | ;
25 25 25
. 8 15 .
r) 8cosx+15sinx =17 —cosx+—sinx |=
17 17
.15 . .15 .15
=17| cosxcos| arcsin— |+sin xsin| arcsin— | [=17cos| x —arcsin— | .
17 17 17
569.

\/5.1}

. . LT Tt 1
a) ﬁsmx-&-cosx:l. 2(?81nx+§-cosx =1;smxsm§+cosxc0s-§=—;

2

’

T T
) 1 ""3“?’2"" x=-2—T£+21tk
cos| x—— |=—; ; 3 .
3 2

b m
Xx——=——+2nn | x=2nn
3 3
1 n
6) sinx+cosx = w/_ +—=cosx =1 smxcos—+cosxsm—=l;
\/_smx \/— 4 4

sin x+E =1;x+£=—-+21tn;x=£+2nn.
4 4 2 4

N )
2

. |
B) sinx—+/3cosx = /3. Esmx—Tcosxz—z——;smxcos———cosxsm;=

s

'—£—£+27c 2n
( n] V3 1FT373 " x=—+21tn
sin| x —— [=—; ; 3

2 x—£_2—n+2nk x=n+2nk
3 3
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570.

571

. . . T . T
rysinx—cosx=1. sinx — ;smxcosz—cosxsmz-:

1 1 1
—_ —=COSX = —= —
V2ol 2 V2 V2

I lvom T
( ) 1 |*737% x=—+2mn
sin| x —— |= ; 2 .

2 x_£=3—n+2nk x=7n+2nk
4 4

1 b
a) y= J_ 3sinx+cosx= Z[—smx+Zcosx]—l(smxcos—6-+cosxsm—) Zs1r(x+g)

Haubo.asiliee 3HaYeHue 2, HanMeHbliee —2.

. 1. 3
6) y=sinx—v3cosx=2 —sinx———cosx |= smxcos———cosxsm— =2si
2 2 3
Haubonbilee 3HaYcHue 2, HaMMEHbILEE —2.

. 1. 1 . id
B) y=smx-—cosx=J2[~—smxb———cosx =\Esm X—— .
2 2 j 4

HaunGonbliiee 3HaYeHue 1[2_ HaHMCHBUICEC — \/—

r) y= \[(;sm x— 2 cosx = 2\/—L— sinx — lcosx} = Zﬁ(sin X cos% - cosxsin%) =

= 2\/'2_ sin(x —g) . Haubonsiuee 3nauenue 21/5 , HAUMEHbInee —~ 2\/-2- .

a) y=3sin2x-4cos2x = 5(-2—sin 2x——‘510082x) =

= S(Sin 2x cos(arcsin -;l) +cos2x sin(arcsin %D =35 sin(Zx - arcsin g—) .

O6nactb 3HayeHui [-5; 5].

6) y=5cos3x+§2sin3x= 13(%cos3x+%sin3x)=

=13| cos3xcos arcsin2 +sin3xsin arcsinl—z- =13cos 3x—arcsinl—2- .
13 13 13
O6nactb 3Hauenn# [-13; 13].

B) y =7sin=+24cos> = 25 —z—sm +—cos1 o
2 2 25 2
nl

- x 7
= 25! sin—sin| arcsin— +cos cos arcsin
2 25 25

=25 cos - arcsml
25

O6nacrs 3Hauenui [-25; 25].

8 .
r 8cos——155m——17 —cos—————sn
) y= 3 3 (

nx

17 17 3

x 15 15

=17] cos—cos| arcsin— —sm—sm arcsm——— =l7cos +arcsm-——
3 17 17

O6nacrsb 3ayenuii {-17; 17].
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572. a) sin 5x + cos 5x = 1,5. ﬁsin(5x+ ) 3 sm(5x+ ] 3 J;
s 22

310 PaBEHCTBO HE BLITIOJIHACTCSA HH 11PN OIHOM 3HAYSHUHU X, T.K.

sin| 5x+ 2 | <1 NpH BCEX X, 4 J—5—>1.
4 8

6) 3sin2x—4cos2x = J_S( sm2x—%coslx) «/%;

S(Sin 2x cos[arcsin %) cos2x sm(arcsm 5 J) J_ 6;5 sm(2x arcsm-;lj = s/% ;

. . 4) 26 -
sin| 2x —arcsmg = - 3TO paBEHCTBC HE BLIMONHACTCA HU IPH OJHOM 3Haue-
. . 4 V26
HHH X, T.K. sm(Zx—arcsm-g <1 npu BCex x, a ——5— >1.

B) sin 7x—£cos7x =-72:— sin 7x—-—2—3-cos7x = %, sin 7xcos—3-— cos7xsin— =

1 L
2 4’

. T T
su{7x - -3'-) = -Z . 3HayeHus X, [IPH KOTOPbIX BLIIIQJIHACTCS 3TO PaBEHCTBO, CYLUCCTBYIOT,

T.K. 001aCTb 3HaUCHHH QyHKLMH y=sin(7x—§) - 3710 otpesok [-1; 1]u ~1 <%<l .

r) Ssinx+12cosx =+/170 —smx+%cosx— O;sinxcos(arcsinll-z-)+

+ cosxsin(arcsin%) == :;0 ; sin(x + arcsin %) = % . 370 paBeHCTBO HE BHINOJ-

HAETCA HU [IPY OJIHOM 3HAUEHMH X, T.K. sin(x +arcsin %) <1 mpu Beex x,a — };0 >1. .

§73.a) y= \E(sinxi-cosx): 2sin(x+—Z—J .
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4
0) y= «/gsinx +cosx = Z! sinx-£ +cosx-l 2(smxcos— +cosxsm—J 251\'{ )
. 2 2 6 6 6
Y
2

1

. X
t } } } } -
VM ‘\n] s 2n 3
-1

B)y~smx— Jcosx= 2[l mx—gcosx]—2(smxcos-;£—cosxsm3] 2sm[x—§).

2
\y
/\ /\ L i L J
—3Tt -2 TEI 2l 31;:
-1
T2

r) y=sinx—cosx 1/5( l 1nx—Lcosx] [[SIHXCOSE COSXSIH—) \/_Slf(x-—)
2 V2 4
A

..IAA

<
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574. a) cos2x+ \/.’:sin 2x= \/E; lc:ost +~J§-sin 2x = -—l—; costcosE + sin]—[usin 2x= —1--;
2 2 2 3 2

n T n
2x——=—+21n |x=—+7n
T 1 3 4 ) 24
COS| ZX—E =T-, 5
n T n
200 Eo X ok xRk
3 4 24

—_ —l—-sinSx—LCOSSx =22 sinSxcos ™ ~cosSxsin_ =
272 V2 2’ 4 4

E|

6) sin5x—cos5x=

RN
2 b

T T n  27n

A Sx——=—+2n |x=—"+——
( n]_ 3 4~ 3 . 60 5
sin{ Sx ——

A PP, SRS B LY.
20 5
B) cos—x-—ﬁsin—{ﬂ=0;lcos£—£sinx— L gin® T X sin =L
2 2 2 2 2

—=——;5in—C0s— —COs —Sin—=—;
2 2 2 6 2 6 2

X T X
———=—4+2nn 2n
.{x mn 112 6 6 x=—+4nn
sm(———):z; 5 5 3 .
22T omk | x=2m+2mk
2 6 6
r) sin—+cos——1'Lsi 1+ I L ;sin— cos +cos£sin£—L'
3 3 %2 3 2 2 374 2
| Ty T omk [x=6nk
sin| =+ = =—; 34 4 ; 3n .
3 4 2 1lx m® 3n x=—+67n
—t—=——4+27n 2
3 4 4

§75.a) 4sin x —3cos x = §; —gsinx —%cosx =1 sinxcos(arcsin%) —cosxsin[arcsin—z-) =1
. .3 .3 = T .3
sin| x — arcsmg =1 x— arcsm—s— = 2 +2nn; x = —+arcsin=+27n .

0) 3sin 2x +4cos 2x =2.,5; 3 sm 2x+ :cosx = ;; sin2x cos(arcsin %J +

+cos2x sin(arcsin i;-) = %; sin(zx +arcsin %) = —;—; 2x+ arcsin% + (—- l)" I +7n;

4 mn
x=(-1 ) ———arcsm +—.
12 2 5

B) 12sin x + 5cos x + 13 = 0; —i—i—sinx+-l—5§cosx =-1; sinxcos(arcsin%)+

. .S . . 5 . 5 m
+cos xsin arcsm—l-g =-1;sin x+arcsm—l—3— =—1;x+arcsm1—=—-——+21m;
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13 . 5
X =———arcsin—+27nn .
2 13

12. x 1 12 12) 1
r) SCos-— 12sm— 65 cos———sm—= ,cos—co arcsm—— —sin arcsin— |=—;
2 2 132 2 13 "L 3)72
cos -£+arcsin-l-z =-1— £+arcsm£=+n+2nn,x +—2———2arcsml—2—+ 4rn.
2 13) 2’2 13 3 3 13
576. a) snnx+cosx+J_ J_cos(x-——)-&-\/— 1/_(1+cos(x-—D Zﬁcos (———8-]‘

B) cos2x~sin2x= \Ecos(Zx +§J V2= —\E(l - cos(2x+-;—[)) =

=—2\/_2_sin2 > =—2J—sxn (x+8)

V3

577. a) 2sin17x+\/§c035x+sin 5x=0;2sinl7x +2{-—2-c055x +%sin5x] =0,

. . Tx+5c+2  17x—5x-2
2sin17x+2sir{5x+-3—)=0;sinl7x+sir{5x+—3—j=0;25in > 3ccs 3;

sin(llx+%)=0 1+ F = 1 UL
sin(llx+l6t-)cos(6x——:-)=0; ; 6 - ; 66 k“ .
cos(6x—-76£)=0 6x—%=—§-+nk x=19t-+£—
5 12
6) Ssinx—12cosx+13sin3x=0; 3smx——-—-cosx+sm3x 0;

. .12 . .12 . . .12 .
sin xcos arcsm—ﬁ —cosxsin arcsmﬁ +sin3x = 0; sin x—arcsmﬁ +sin3x =0;

. 12 .12
x —arcsin—+3x x—arcsin—— 3x
13 13

2sin cos =0,
2 2

sin(Zx —-l—arcsin ]—2—) =0

. 1 . 12 1 .12 2 13

sin| 2x ——arcsin— |cos| 2x + —arcsin— |=0; 5
2 13 2 13 1 .12

cos| x+—arcsin— |=0
2 13

n

1 .12 1 .12
2x ~—arcsin— =nn X = —arcsin—+—
2 13 . 4 13 2

I .12 ¢ T 1 .12 '
X +-=—arcsin— =—+ 7k | x = ———arcsin— +nk
2 13 2 2 2 13
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2
578. a) (sinx+ 3cosx)2—-5=cos(%—xj.4(%sinx+\—/2_§—cosxj —5=cos(g—x);

2
4 sinxcos-’-t-+cosxsin£ -5=cos £—x ;zlsirxz(x+E —5=cos(£—xj;
3 3 6 3 6

cos| £—x =—1;x—£=n+2nn;x=7—n+ 2wn.
6 6 6

2
0) (\/isinx—cosx)2 +1= 4cos(x +E);4 ﬁsinx——l—cosx +1= 4cos(x+£);
3 2 2 3

2
46052(x+13[-j+1 —4cos(x +—§—J =0; (ZCOS[X +§)—1] =0;

T T
X+—=—42nk |x=2mk
e 1 3 3
cos| x+— [=—; :
3 2

5 2n -
T T xX=——+2mn
X+—=—=+2nn 3

3 3

579. a) «Esinx+ cosx+2 =Ex. ﬁsinx+—1-cosx+l =£x; sinxcos£+ cosxsin=+1= éx;
T 2 2 m 6 6 T

. ( n) 6 n
sinf x+— [=—x-ljx==.
6) =n 3

6) \/E(cosx—sin x): 2x—%; Z(cosxcos%—sin xsin-}) = 2x—£;

2
) n n n
CO§{ X+— |=X——; Xx=—,
S( 4) 4 4
. B 1. n w1
580. 2) ﬁsmx+cosx>l;—smx+—-cosx>—-;smxcos—+cosxsm-—>—-;
2 2 2 -6 6 2
. ny_ 1l =n T Sn 2n
sinf x+— [>—;—+2nn< x+—=<—+271n; 21N < x <—+27N.
6) 26 6 6 3
0) 3sinx-4cosx<2,5;Esinx—icosx<l;sinxco arcsini —Cosxsi arcsini <l;
5 5 2 5 5) 2
. .4) 1 In .4 m
sin[ x —arcsin— | < =—; ——+27n < x —arcsin— <—+ 21n;
5/ 2 6 5 6

Tn . 4 b . 4
-—-—6—+ 2nn+arcsin—< x <—+27n +arcsm—5-.



http://alexbooks.ucoz.com

naea 4. lpou3eodHasn

§29. Yucnoebie nocnedosamesibHocmu

581. a) y=3x2+ 5, x € Z, asisercs; 6) y=sin x, x € [0;2n], He ABIAETCH;
B)y=17 —xz, x € (), He ABAAETCS; ny= cos% , X € N, agngercs.
582.2) | AV 6) - y
4 ’ 2 o o
3 1
2 ; i
L 012 34
} —o—1 ’x -2
10 1 2 3 3
-1 . -
=2 ‘ o +—4 ]
y
B) 4 . n Ay
[ ] ] »
3 'y e 15 ¢
o 12 4T
1 3T
; - 2t
-1 ‘4 1 2 3 14
-1 X
101234
_2--
31 e .
-4+ .
583. a)
y
1
-1 1 * 35 %5
!0 o
[ ] 1+ [ ] 2 ® 4 [ ] 6 L ]
B)
y
NG ° . ° _11 1 ® 5 * ° 7 .
' ——————+>
0 2 4 6
1 ® [ ) ® ®
= — T—r—. )
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584, a) y,=2"; 6).1,2,4,8,16...; B) by =2, by =b,- 2.
585.8) y,=—n,n € N,y =-1,y,=-2,y3=-3, ys =4, ys =-5;
6)yn=‘/;s"eN,yl=1,yz=\/E,YJ=\/§,)’4=2:.Y5=‘/§;
B)V, =35, y1=-5, y»=-5,3=-5,3=-5,y5s =-5;
"ot 1 g 25
)y, =— Ny1==,1=2, =8, ys= =2
Y Y, 7 "€ N=50= L= =8 ys= =
586. a) y; = 42y9—-54y17—726 n=y; 6)ye=42,y,0=70,y5,=217,7-n=y,.
587.a) y,=2,1,=7,13=12,p,=17,y5=22;6) S=3+T7+ 11+ 15+ 19+23=78.
588.a)y,,=n5,neN,y,—l,y2—32,y,,— ,y,,+1—(n+l),
6) yo=23°, ys=3°=243, y, =37 =2187, y5; =32, 1,, = 32" yp s =317,
589. 3) Y2 ¥ Yras, V733, V13ds - -5 Va4 0) Yy \ HYns2:Ym Vns 13
B) Yogg H Y1003, V999, ¥1000> Y1015 V10023 ) Y2n-2, Y2n— 15 Y210 Yan+ 11 Vo + 2-
590.a) y,=3-2n, =L,y =-L,y3=-3, y4=-5,y5=-7,
) ya=2n"—n,y;=1,52=6,y3=15,y,=28,ys = 45,
B yu=m =1, py=0,y,=7,y3=26, y,= 63, ys = 124;
gy BTl 3 LS L8 1 372
" 2 R P N I B MG I
9L a)y,= D)\ yi=-Ly=Lys=-Lys= Ll ys=~1;
(2)ﬂ 4 8 4 16 32 16 3
6 ImE-Lypy=— pym——=——, = = =]
) ¥, = el V=T 5T V5= Te=Th G
1 1 1 1 b 1
B =_1 4 e =—’ == L - > ;
) Y, ( Y T T ™ " Toee " Toooe** " 100000
(-1y +2 3 1 3 !
0y, =t =Ly = = = ys= — .
R v et ats TR R b T
2 2
593.3) p, =3c0s—n,y, =3,y2=—3,y3=——3-,y4=0,y5= 3cos—n;
n 2 5
: 1
6) yn=tg[(‘l)"z),J’l=“1aY2=1,}’3‘"'—1,)’4=1,)’5=—|;
3 1 T
B =1—cos2£, =0, =1, 3=,y =—, ys= sin’* —;
) ¥, n=0y=1y 3T 5
NDy,=sinmn—cosmm=-cosnn,y; =1, ==L, y3=1Ly=-l,ys= 1.
593. 22+ 32+ 52+ 2+ 112+ 13%+ 17+ 192 =4+ 9+ 25+ 79+ 121 + 169 + 289 + 361 = 1027.
594.a)y,=n,n=1,2,3..;6)y,=-n,ne N;B)y,=n+4,neN,n)y,=1l-nnehl
595.a) y,=5n,n € N, 0)y,=6n,neN;B)y,=4n,neN, n1)y,=3n,neN.
596.a)y,,=3",neN;6)y,,=(n+2)2,neN; B)y,,=n3,neN; r)y,,=n3+l,neN.
2 1 2n+1 1 i
597.a =— 5 6) y, = ; B) Yy, =— Ny =707—-.
VY Eg Tt N =g s B = ) = e e)
598.8) y,= LSn, 1 = 1.5, 2= 3,3=4,5,6) y, = (-1, y1 = =1, ;2= L ys =-|;

8 8 .
B) y, =—. =8 p2=4 =2 Dy=CD my=Lyp=-2,3=3, =4
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599.a) 1; 1,4; 1,41; 1,414; 14142, 6) 2; 1,5; 1,42; 1,415; 1,4143.
2-n
600. y =
T
a)y,=0,n=2; 6) y =—— . n=5;
}’n £ ? y,, 26 £ »
By =, 22 e 12=5n+1,n=13;
6 S5n+1 6
Doy 2o 8 6n—452=215n+43, 11n =495, n =45,

226 2" Sn+l 226
60l.4,=(2n-1)(3n+2)

1
a) a, = 0. Her, T.K. 1 He MOXeT ObITb paBHbIM E , ——.

3
6) a, = 24. 61" +n—2=24.6n*+n 26 =0,
n= "11-;25 =2, um n=—§.(ue NOAXO/MT, T.K. 1 € N).

OrBeT: ABNAETCA.
-1+61

B)a,=153.6n° +n—~155=0. n=

Orger: gBigeTco.
a,=-2.6n"+n=0

=5.n= —% (He nogxonur).

n (6n + 1) = 0. pewieHne B HaTypanbHbIX YMeNaX HET = HE ABIACTCSL.

1 1 1

602.2a) 1; 5; 3; Z ... OTpaHH4YEHA CHHM3Y H CBEPXY.
1 23
6) -1; 2; ~3; 4; -5... He orpaHHueHa. B) —; —;—
) P ) 2033
1) 5;4;3;2; 1; 0; —1... He orpanu4eHa cHn3y.
603.a)-3; -2; -1; 0; 1... He orpaHuueHa CBepXY.
6) 1;-1; 1;-2; 1; -3... orpanuyeHa CBEepXY.
B)l‘ l -!— l OrpaHHYCHa CBEPX
23405 rp PXy.
) l —2——3— i . OFpaHHY€EHA CBEPX
5325 rp PXy.
604, a) — ! —I—l 1 orpaHuyeHa, T.K. 0 <y, <1
5 3',4,...”‘..11: , T.K. 0 <y, <1.
1 3 5 2n-1
6) —; —; —;... — ... OrpaHHYeHa, T.K. 0 <y, <1,
)3 a e T O Yn

B) 5;-5; 5;=5; (-1)"'5 orpannuena, T.x. —10 < y, < 10,
1) -2; 3; 4; 5; (~1)"(n + 1) He orpannuena.

605, a) x,=3 - n+2; Bo3bMeM 13 > 1

4
;—5'- ... CHH3y OrpaHH4cHa.

Xp, =3:2my +2>3-n +2 = nocnenos. BO3pacTaomai.

6) x, = y6bIBalomwasn, T.K. Ipy 1, > n, Xy <Xy

n+
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606.

607.

608.

609.

610.

611.

612.

3

B) X, = n° BO3pacTatolas, T.K. IPH 1y > Ay, X, > X,

P x, = ()" nu BospacTaromas, H1 yGLBaONAs.

n+l
a) x, = [—;—) - y6eiBaiowas. 6) x, = L BO3pacTama.

201
B) X, = 6'™" ~ y6uiBatommas. ) X, :(_EJ — BO3PACTacT, T.K, CTENIEHb HEYETHas.,

a) Vo1 — Vn > 0; yyey > yy = 110 ONpeieNeHHI0 OHa BO3pacTalolLas.

6) ==L Pt o, Yy >0 Yuu) <y, = y6uiBatowas.
Yn
B) Vur1 = ¥n <0 Yort <y = yObiBatoIas.
) Yusl

In

<1, y, <0; Y, >y, = BO3pacTatoNias.

ayy,=2n—1;y,=2n+1; y,, >y, = Bo3pacraiouas.
-h

6))’ —5 n4l_5-"_ :5

3 Yuet <V, = yObIBatOILAsn.

B) V, =1’ +8, Y1 =1+ 20+ 9; ¥, >y, = BO3PACTAIOLES.

} 2

I} Y, =———, Vo = ———  ¥ur1 <y, = yObiBatowas,
3n+1 3n+4

ayx,=(-2),x;=-2,x=4,x3=-8

=> NOCIIC/IOBATCIBLHOCTE HE ABMACTCA MOHOTOHHOM.

4 b : b : T
0) v, =C0S——; ) =CO0S—, y, =C0$—, }; =COS— .Yy <}2 <y ... => BO3pACTacr.
n+5 6 7 8

B) y, =1’ —5; yy = —4, y =3, y; = 22. = Bo3pacTacr.

Ny, =vn+8, ¥y, =3, =\/E, 3 =\/ﬁ.
" " 1Y
a) y, =27 6)y, =27, B) y, = (5] : r)y,=-n.

a) )n—sm%—ctg4(2n+l) =2, y=-L,y;=0,y4=1,y5s=2.
6) v, =cos-—2——+tg4(2n+l) yi==Ly=0,y3=—1,ys=2,ys=—I.
B) ¥, =nsin%+n2cos%;y|= Ly;=—4,y3=-3,4=16,y5=5.

r oy, :sin%n—~ncos—3’1;y|=0,y2= Ly;= 2J2~,y4=4,y5= 2«/5.

2y y, L3 12
P T Ty
1:3-5-...-(2n-1)

>

3 24 120 _ 20

6
21 e T 26 21

6) y =
) ¥ 2:4.-6-...-2n
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L3, ¥ s 57 35 359

N T T3 167 168 128" 70 12810 1265
613.a)x,=2,x=5-2=3,x3=2,x4=3,x5=2.

0)x,=2,x,=12,x3=22,x,=32,xs=42. '

B)Xl“'—l X2 = l X3 = 3 X4—'5 x5—7. l‘)x|=4,x2= l,X3:'—2,X4:'—5,X5:"‘8.
614.2)x, =2, 1, =4, x3 = 12, x, = 48, x5 = 240,

S 5 5 5

B) X; =—5, Xy =y Xy = Xy =, xs =

e R i T

B)X;=-2,xp =2, x3=-2,x4=2,x5= -2,

D) = 1, x= 10, x; = 100, x4 = 1000, x5 = 10 000.
ors.) 1,3, 3.7, 0 o)

2’4 68 10 n
6 =2, 6 8 10 .

)3127 81
4776 64 256"

G135 709 -1
J"22I44J— ’y"_(\/g)"

Il2

616.a) y, = (- 1" ——;
‘Mnﬂi
Sn—-1
B) y,=(-1)" —
R e ey
617. a)
y
|
* e e X
o T T 11 ——t>
12 3 4 7
B) 1_Ey
X
% et
1234567
~2 o ®
34 o« *
L ]
*;“ .
61 o

(e 2n+3
=1y (n+1)2(n+2)2 ’

(-1) +1

1.2.3-4.n

6) v,

Ny, =

o L

14
— >
-1 1
—1+
-2+
34

o 1+-4

-

79
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618.2) AV 6 N

9+--e- 6+

6+ 4T3z

2 fmToe

Il i

R s e e e R
3+ 213
-6+ _44
_9T =61 343

5 181 0

6)

*r N

7
)

0
24 * . " gl PG
620.5,=5x,=-3,x3=1,x4= 1, x5 =0, x6=——1-;x,,=M
2 2
621.a)=1,85=1,Pi=4a,=2,5=2,P,=4V2 ;03=2,8,=4,P,=8,a; =242 ,
S3=8,Py=8+2 ;a,=4,5,= 16, Ps = 16;
n-| n— ’
a,(v2)" 58, =2"" B, =4-(V2) l;alu=(‘/5)m=25=32;Sn=2“".

(x—3x2x—-l)2 0;

2n =17 <5.[nl2n-7)<0.
622.y, = 27 7n+5;{ TS { (2n-7)

20 —Tn+522.[2n% = Tn+320.
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N[~

]

ne (— w;l]u[3;+oo
2

=n e[O;%]u{S;%] ,TK.x e NyTon=3,y; € [2; 5].

623.a)x,=3n-2 A=153n-2>15, n>l3l.n26.Haquﬂaﬂcx6.

6)x,=5""  A4=1255"1>125;5""> 5% n> 4, Hauunan ¢ xs.
B)x,=n’ — 174 =-2.n* = 17 > 2. n* > 15. Haumnas c x,.
Nx,= 35 4=27.3"°> 3 n>8. Hauunas c Xo.

62d.a)x;=—-1dx,=x,,+TA=25x,=-14, x,=-7,x3=0.
X,=-21+Tn.21+7n>25 n >%6— . Hauunas ¢ x;.

6)x1 = 3,x,, = 6x,,_,,A = 168.X| = 3, Xy = 18, X3 = 108.
x,=3-6"" 3.6"" > 168. 6™ > 56. Hauunai ¢ x;.

B x;=0,x,=x,,+t3,A=28.x,=3(n-1).3(n-1)>28. n>%8-+1 . Haumnas ¢ x,.

0x =3,x,=Tx,A=285x,=7"".7"" > 285. Haunnas c x,.
1 11

625. a) ——; — —...; ,,—— ("“l) .5%.5"1 <. n~1<5. n<6. IWECTb 4ICHOB.
3125° 625" 125 3125
6 11 16 6+5(n-1) Ly Snel
377737973817 377+2(n-1) " 375+2n

3n <374 n<§%— 124 unena.
2.2 2 23
729" 243" 8177 729
2.9 16 2+7(n-1) _,
219° 222" 225" 219+3(n-1)

=x,.2:3"" <729.2.3"" < 3% n < 7 wecrs unenos.

B)

N —

Tn-5 Sl;7n—5$3n+216;4ns221;n52—21- 55 yneHoB.
3n+216 4
n? 2n+1 1 1
626.a) y, = =n+1- =n+1-2+ =n-1+
n+1 n+l1 n+1 n+1
OrpaHuyeHa CHU3Y.
~1) +1 1 1
6 =——-( . =0 = — =0 = —
) Va M =5 ¥ Ya=7

Orpannuena cHu3y.
By =0,y,= 8 y3 0, y4 = 32; orpaHHYEHa CHHU3Y,

Ny =0y, = _Z, y3= _3 ; OTPaHH4EHA CHU3Y.

27

627. a) x —-%- Xy =—32-,x3 =3 , OrpPaHM4€HA CBEPXY;

'
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6) x)=0,x,=1,x3=0,x =—;— ; OrpaHH4cHa CBEPXY;

B) x) =0, x; =4, x; =0, x, = 16; He orpaHKyeHa cBepxy;

r) x;=0,x =2,x3 =£, X4 =I—5; OrpaHHY€Ha CBEPXY.
6 11 18
628. a) Orpanntena; 0) orpanuyeHa; B) OrpaHHu€eHa; r) He OrpaHHYeHa.
629. a) Orpanunuena; 6) orpannryeHa; B) OTPaHH4YEHa; r) OrpaHHYCHa.
630.2) | A e tet bttt
0 1 2 ’
6) o+ +— ur*|‘| —t—t—1 Xn
-1 0 1
B) | Zeebotot—b—t——— b
1 1,5 2
r | e | ro-d XII Xn
-3 -2 -1 0 1 2
63La) | 4 4 e
0 1 2
6) o

5432101 2 3456 78
B) (ete—tot——t bt
0 0.5 1
D ot
3 19 -15 -1 -7 3 1 s
632.3)6<a,<T7, 6)2<5,53; B)l $p,<2; r0<q, <1

§30. Npeden yucnoeoil nocnedosamensHocMu

633.a)a=0,r=0,1. (-0,1; 0,1); 6) a=-3,r=0,5.(-3,5;-2,5)
B)a=2,r=1.(1;3); a=02,r=0,3.(-0,1;0)5).

634.3) (1;3),a=2,r=1. 6) (-0,2;0,2),a=0,r=0,2.
B)(2,1;2,3),a=22,r=0,1. (7, -5),a=-6,r=1.

635.a)x,;=1,a=2,r=0,51¢(1,52,5); 6x=1Ll,ea=1,r=0211€(0,8;1,2);
B)x;=~02,a=0,r=03.-02 e (-0,3;0,3);
x; =275,a=25,r=03.275 € (2,2; 2,8).

636.a) x, =—17,a=0,r=0,1. —li-e(—O,l;O,l). Tpn ng 2 4.
n n
6) x, =Lz, a=1,r=0,1. Taxoro ny He CYILECTBYET.
n

n
B) X, = — a=0,r=0,1. Takoro ny He cymecTByer.
n+
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1) x, =—”—l,a =1,r=0,1.x, € (0,9 1,1) pu no > 10.

n+
2 1y
637.a) y,=—,y=0. 6) y,=(—) ,y=0.
n 3
y
134
2/9
1/9 * .
P e ]
O 1 23 456 78 0 1 2 3 456 7 8
4 "
B) y,=—,y=0. Ny, = —) »y=0.
n 2
y y
4 ° 1 ®
3 3/4
2 [ ] 172 o
[ ]
] e, s "-.,,x
- ettt P
of 1 23 256 78 of 2 3 456 7 8
638. a) y,,=—l+-1-,y=—1.
n
 » .

al®1 23 456 78

-1724 .
~3/44 ® e

-14 ..'o

23 45 6 78
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5 17 15 3
39.2) Lim—=0, 6 L‘m|-— Lim| -—>|=0, 1) Lim—==0.

640. 2) le[—7-+-—8—+2—J 0+0+0=0;

n-r n J;{ n
3 3
6) Lim| 6——-———=|{=6-0-0-0=6;
)ni¢[ 7, \/;)
B) Lim(-3-+—75-~—5;+£)=0+0—0+0_0,
e\ n n n n
(1 3 7
r) Liml —+—=-4+—|=0+0-4+0=—4;
M0 ” ﬁ n
Sn=3 542 Tn-5 7-2
641, a) Lim =Lim—2=5; 6) Lim =Lim—Z=7;
S | n—s=o +l ey n+2 - l+z
n n
1 1
34— 24+=
8) Lim>" < fim—2 =3, 0 Lim 22+ pim—n -2
n-sx n+2 n—sw l+_ n—o 3""1 n—»ao3 l
n n
642. a) le55—=0; 6) Lim%»S"’ =0; B)Lim7.3"=0; r) Limam:O.
' ! +2+1
2 2 ._2_ —
643. a) Ltmzn —Lm{?.——) 2; 6) Limil_iz_’izf_"_)=um n._n =1:
nowec n = n n->w n n—o 1
3 2
—-n? _4- ———7—
8) Lim>=" = Lin| > -1 |==1; 1 Lim-3"——‘12—21—_u =2.
neyo nz e | p noo n nro 1
644.9)5,=3 9= S, =—>-=4= .6)b,=-5 g=-01 §, = S _ 0. 4L
3 -1l 2 1401 11 11
3
-1 5 1
B b =-1¢g=02 §, =——=—-—=-1—.
Yor=-la= 08 4 4
r)b|=2 q=——= S"=—2] =—6-=-i
T+— 4 2
645.2) 32, 16,8, 4 b,—zzng s =2 _64
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6)24,—8,§-,-—§- b =24 q~—l S, = 5.
379 3 1+1
3
1 1 27
8)27,9,3,1, — ... b =27 g=— S =-=405.
) 3 f q 3 2
3
) 18,-6,2, L h=18 q:—-l- S, =-I-ST=£.
3 3 ol 2
646.a)2+1+—l—+l...;b.=2 q=—1- S"=—~2~—=
2 4 2 L
2
B) 49474144 b =49 g=L 5 =¥ 571
7 7 L 6
7
3
V3424 a3 2g o2 339
2 39 2 3 142 25 10
+._
3 .
0 125+25+5+1..b, =125 = S, 125625 15655
5 4 4
5
647.a2) -6 +3_-2_+_%_ '_;bl=m6q=_‘l "=__~§_=uﬁ=__2.1.
3 27 243 9 L1100 s
9
6) 3443 414 b =3 g=e 5, == W33l +1)
V3 T U R 2
3 ,
n)4w14+4—§...;b|=49 q:-z S, = B 3B _5l
7 7 1.2 9
+_.
7
N 4+2d2 42442 .. b =4 q=—l2- Snz—-ﬁl—=-fi5—u \/—(‘/E-n)
- V2-
J2
648.2) b, =-2b,=1 q=——1- S, = =2 4 L
2 L3 3
B)bi=3by=1 g=L g -3 _2T_33
3 9 L8 78
9
L]
B) by =7b,=-1 q..—— S, = 71 B 6l
e 8 8
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- 0 0
Dbi=20b=4g=-t 5, =0 10T 162
5 | | 6 3 3
+ = .
b b 11
649.2)S,=25 =3, §, =—— ]—q—b' g=l-—L=l-—=—,
1-g S, S, 2 2
5 1
0)S,=-10b=-"5 g¢g=1-—=—.
) | q 02
4
B)Sn:—% b =-3 q=l—§—=l——3—=——;-.
a
2 4 1
S,,=I,5b =2 Zl—-—:l-—_:..._'
r) | q y 3 3
2
1 b 9
650.2) S=10, g=—, S=——. b =8 10-—=9.
) 1 10 l-g ( ) 10
06)S=-3, ¢g= b\:~3-[l+%)=—4
3
B)S=6,g=——, b=6 5:9 r)S§=-21, g= b =-21"1-—=-18
2
651.a) §=15, g=—— 3, b=15-—=20, b =20 (—1) :2'92=2—2—
3
6)S=-20,b=-16,n=4, q—l—l§=l, b, =-16- 1] =—1—6—.
20 S 5 125
3
B)S$=20,b=22,n=4, q-~l—£2-_—i 4=22-(—-iJ =——1—l—.
20 10 10 500
2
r)S=21, q_z n=3, b,=21-(1*3]=7,bz:7~(-2—) =—2—§-=3l.
3 3 3 9 9

1
652. a) x, =—l—,a=0,r=0,l. —< 0,1, 2n > 10, n > 5 HaunHas ¢ 6-oro.
2n 2n

6) x, =3+—l,—,a=3,r=0,2. 3+—],-<3,2,n?>5,n> JE HauMHaA ¢ 3-ero.
n° n-

B)x—l+i a= =(,01. 1+—2—<101 ——22—<0,01,—1~,—<~—]—,n>14,ua-
n n’ n n~ 200 '
yuHag ¢ 15-oro.
r) xn=——3— =0,r=90,1. —i>—l 3<—]—,n>30 HauuHas ¢ 31-oro.
n n 10°

n n n 3
653.a) x, = -]— ,a=0,r:L; -1- <—l——, —l- < l , 1> 3 HauuHas ¢ 4-oro.
3 27 3 27 \3 3 :
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64’ 27 64 \2

n ) n n 7
B)xn:2+ l ,a=2,r=_l__;2+(l) <2L’(1J <L: _I_J _’n>’7,
2 128 2 128 12 128 2

HauuHas ¢ 8-oro.

n n n 4
)] x,,=3— l ,a=3,r=L;3— —1‘ >2§, -l- <L= l , HAYMHad C 5-01o.
3 81 3 81 3 81 3

n 6
0) X.F(“Y%,a:‘), r=l; —1—< l [—1—) <(%j ,n > 6, HauuHad ¢ 7-0ro.

654-a)y~=2+(—1)"l,y=2~ 6) yn=(—1)"2+l.
n n
‘U ‘\y
254 . N
2+ * e, 24 ¢ . ° .
154 hd 4
14 o | ! X
05+ Nl 2 3 456 78
1 [ 1 1 L 1 1 1 - [ ] .
of 1 23 45 7 8 -2 *
2 " 2
B) yn=—3+(—l)"—,y=—3 r) yn_( 1) 3_2
n n
Ay
34 .
Ay « °
by S
1% 23 4556 78 I+ °
T O T S SRR N T
-2t e . 00 1 2 3456 7 8
° . 14
:‘:::: A J b ¢ :ﬁ::
I Y _4_; . . b °

655. a) Her, y, :(— l) . O)Her,y,=n. B)pa, y, = l ) HeT, y, = [_ij .
n n n

— 2_ —_—
656. 2) Lim(z"“)z(” 3)  Lim2n f" 3=Lim(2-i—i]=z;
n n

n—-x ” n—w n n-»n 2

11
_ 2 _ 12+—‘——2
6 Lig 87+ Dfdn 1)=Lim[12n +n 1)=Lim n gy

R () w-2ntl ) e 21
n n-
p— 2 -—
" L_im(3" 2Xz2n+3)=Lim6n +fn 6=L_im(6+§——6?]=6;
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L_1_,
- - ST
r Lim(l 2nXl+n)__L 1-n-2n? e Lim 21 -2
n—-wx (n+2)2 n—x n +4n+4 n—-wo l i+i
n n
657. 3) Lim(2n+lx3n-4) 6n® +12n Lim7”‘4=7;
e n+35 e n45
2 N, P 2 2 _
6) Lim” (2n+5)~2n +- 5 13 L : 10n2 13
- n(n+an—7)+l—n " ' ~6n' —8n+1
- Lim 10/n-13/n*
= 1-6/n—8/n* -1/n}
_ 2 3 2 _
e n +2n "> nt+2n
n7-—n) —3n~1 . In-n+n’-3n-1
r) Lim 1 7 =
oo (n+1)(n+2)+2n +1 P n 32420 41
- Lim 4n-1 = Lim 4/n-1/n’
e 3p2 4 3p 43 e 3+3/n+3/n
658.0) =2 5 =2 , 25 q=—l-,S”=—2ﬂ=12,5;
3 3 9 2/3
13 13 1 -13 26
6) b, =(-1 s b =-13,b=—, g=——,§ =_2__20_ g<.
)"(Yz"" 2177y 32 3
B) b,,=£,bl=£, 2=£,q:l’ S”_ﬂ3_=£_. .55
3 3 9 3 2/3
7 1 42
r b, =(-1 2 b =42, b,=7,g=—~, 5 = =-36.
) b= )"6"2 s T T e
650, 18 0=29  [b+bg* =29  [b(1+4?)=29 2
b 4b, =116 bq+bqg' =116 b|q(1+q2)=11,6’q 5°
b|= 294 =25,Sn=__2i2=£_5.= 13
1+ 2 - 3 3
25 5
.
3_1=___
b 8 1b__ oy
660.2) S, =24, 5, =21, {19 g =1 V2 -1
. n P . 5 =— 1=
M:u 8 q=l
g-1 g=1 2
2
31-4 124
——=3125 _(3_;).314_124
l—q - 125 125

6)

g-1 5
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143

.
T Ty
1-1/5 4 4 4 5 5 625

o6 15 =18
T B +b2g7 +b2g .. =162

b g b_=13
-9

{—18( )
1 _—162’ lbz e 132429+ 47)=162-1624°
- -q’

297 -4g+2=1~¢" 3¢’ ~4q +1 = 0; q=%ﬂ=l, by = 0 He MOXeT BbITh;

|
q=-3—, b|=12

I 1 1 l020+2 1/2

662.2) 2+44+6+..+20+—+—+— ——=110+1=111;
2 4 8 2 1-1/2

0) l+3+5+...+99+3+i+—§-—+...=
S 25 125
~l+99.99-—1+2+ 2/5

2 2 1-2/5

= 2500+Z = 25002;
3 3

B) 21+24+27+.. R TIPULUN R
3 9 27
SASUSI-2143 0 W3 ) 330 ) _se6l.
5 3 1+1/3 4 4
r) 1+4+7+..+100+0,1+0,01+0,001 +...=
14100 100-1+3 0,

. +
2 3 1-0,1

=l717+l=1717—1—.
9 9

663. 8) sinx+sin® x +sin’ x+...= ; 6) cosx—cos® x+cos’ x+..=

2
cos’ x
B) cos’ x +cos’ x +cos® x +...=————=ctg’ x;
1-cos* x
1

r) 1-sin’ x +sin® x —sin’ x + ... = ————.
1+sin” x

664. ) x+ X2+ + ... =4;

=4,x=4-4x, x=i;
I-x 5

6) 2x-4x* +8x° —16x* +...==

1
665. a) — +1+x+x +.. ; IL—

I\)l\D
.

sinx coS x

. ’
l-sinx 1+cosx

—2-2=9x—9x2,9x2~9x+2=0, x:—]- MIH ng;
2 3 3
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x _13

l+x 6

6) 2x+l+x2-—x3+x‘—...=—163, 2x+1+

2x+l+2x2+x+x2«—-l—6§-x—-l£-=0, 18+ 18x— 13x~7=0, 18>+ 5x~7=0,

-5+23
X =

1
36 2’ 36 9

sin x

i .5
666. a) sinx +sin* x+sin*x+...=5; =5, 6sinx=35, x=(—l)"arcsmz+1tn.

1-sinx
6) cosx — cos’x +cos’x +...=2
cosx

=2, cosx =2 + 2cosx, Cosx = —2 — PELICHHH HET
l1+cosx

. . 1 4
B) 1+sin’ x+sin* x+..=—; ——T=—'coszx=-§, x=+242m,
: 3 1-sinx 3 4

x=i2+2nn;
6

cos’ x

|
r) 7cos’x + 7cosx + ...= I; =—, 7cos’x = 1 — cos’x:

1-cos’ x

1 1 n
cos®x=—, cosx=§, x=i——3—+21m.

§31. Npeden ¢pyHkyuu

667. a) npu x —> +oo pHC. 23, 25 yueOHHKa. 6) npn x — -0 puc. 24, 25 yyeGHMKa.
+ B) IpH X —> oo pHC. 25 yyeOHuka.

668. 2) y = 3 — ropH30HT. aCHMITTOTA Ha JTyue (—oo; 4] I;‘lT S (x) =3,
I_;ir*g f (x) I.._{r_g S (x) HE CYILECTBYIOT
6) y = —2 — ropH30HT. aCHMIITOTA Ha Jiyue [—6; +00) 1;121 f (x)
Em £(x) ne cymecrayior, Lim f (x)=-2
B) y = —5 — TOPH30HT. aCHMITOTA Ha Jiyye (—oo; 3] Eg f (x) =-5,
HE S (x), E‘LT f (x) He CYLECTBYIOT
r) y = 5 — FOPH30HT. aCHMIITOTA Ha Jyde [4; +oo) I;,_lgn f (x)
Er}’} f (x) He CYIHECTBYIOT, Eg} ¥ (x) =5

669. 1) Lim f(x)=3; 8) Lim f(x)=-2;
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r) Lim f(x)=0.
y
_ .
670. Lim f{x)=—
a) Lim6/(x)=-18; 6) Hrg@:— ; ) Lim8/(x)=-24; 1) I;_inO,4f(x)=——6—.
671. Lim f(x)=2, Limg(x)=-3, Limh(x)=9 |
a) Lim(/(x)+ g(x))= Lim f(x) + Lim g(x)=2-3= -1
6 Lin(r()-h(x)=2-9=-7;  ») Lim(gle)+hx)=-3+9=6;
) Lim(y()+ g(x)- h(s))=2-3-9=-10
672. Lim f(x)= -2, Limg(x)=7, Limh(x)=-
a) Lim(s(x )- ( ))=-14; 6) Lim(f(x)f =4;
B) Lim{g(x)-((x))’ )= 7-4 =28 ) Lim(f(x)- glx)- h(x))=7-4=28.
673. Lim f(x)==6 Limg(x)=-10, Lim £(x)=25
S)_ 6 _ 3 (ex)f 100 _,.
a)l;}'Tg(x)_—lO— 5; 6)1:% L ) —25 —4,
o Lim L0() _6:(-10) _ o Lm2He)_ 50 s
== L(x) 25 - = 3glx) -30 3

674. 9) Li iz+—33—J=0; 6 Lim(ls__}j_)ﬂ;
X X

675.a) Li i+l =1;

X0 x
SREYE TP R
IR X X o | g

676. a) le(lz__‘_)1_f_= im(ugs_g) 0.
X X XT x x

X

6) Li

10 — 4113
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§31. MNpeden pyHxyuu
2
685.) Lim—~— =Lim——=0; 6 Lim>*L —Lim1-1;
0yt —x 0 x-] =t xt+x lx
2 —
B) LimZ 3x:Limx:.’;; r) Lim f+5 =Liml=l.
= x-3 = =5 x'45x 5 x S
x’ -~ x4
686. a) Lim =Lim(x-1)=0;  6) Lim =Lim(x-2)=—4;
U | x—l =2 D4 x -2
2
8) Lim> "2 —Lim(x+5)=10; ) Lim—"> = Lim L__ 1
x5 x5 x5 -3 x -9 -3 x_3 6

687.y=2x— 3,xo = 3,y(x0)= 3
a)xl = 3,2,))()51) = 314’ Ay = 0’4;
B)x; =35, y(x))=4,Ay=1,

6) x; =29, y(x)) =2,8, Ay =-0,2;
r)x; =25, y(x;) =2, Ay =-1.

688.y=x"+ 2x, xo =2, y(xp) =0
a)x; =~1,9, y(x;) =-0,19, Ay =-0,19;
B)xl = _1&5’ y(xl) = _0’75a Ay = *0’75;
689,y =sinx,x0=0, y(xo} =0

0) x; =-2,1, y(x;) = 0,21, Ay =0,21;
1) x) =-2,5, y(x;) = 1,25, Ay = 1,25.

Dx=2 0= 2.4y =2 Ox =2 p) =~ ay=-—;

B)x; = —Z-,y(xn)= %,AW if-; nx =a§,y(xl):——‘/2-§—,zsy:—§.
690. y = 2sin x cos x = sin2x, xo = 0, y(xp) = 0

B0 ==T,y0)= —‘%Ayag; Oxi= = ytx)= 24y = 2

85 = 50 = —‘?,Ay= —‘/22; Dn == )=y by =

691.y= vx ,x0=1
a) Ax = 044, y(x + Ax) — px) = 12— 1 = 0.2;
6) Ax =—0,19, y(x + Ax) - y(x) = 0,9~ 1 =0, 1;
B) Ax = 021, p(x + Ax) - y(x) = 1,1 - 1=0,1;
r) Ax = 0,1025, y{(x + Ax) — y(x) = 1,05 — 1 = 0,05.

692. a) flx)) — fixo) = 1,4 -2 =-0,6; 6) 1)) —fxo) = 1 — 6 =-5.
693.y=4x" - x.

8) 1 =0, Ax = 0,5, y{x + Ax) — y(x) = %;
6)x =1, Ax = 0,1, W(x + Ax) — (x) = 2,34 — 3 = —0,66;
B)x=0,Ax=—%,y(x+Ax)—y(x)= —;—;

Nx=1,Ax=0,1, y(x + Ax) — ¥(x) = 3,74 -3 = 0,74.

694. a) f{x) = 3x + 5, ix + Ax) = 3x + 3Ax + 5, flx + Ax) — flx) = 3Ax;
6) f(x) = —x%, flx + Ax) = —x? — 2xAx — (Ax), fix + Ax) — f{x) = —2xAx — (Ax);
B) flix) =4 —2x, flx + Ax) = 4 - 2x — 2Ax, fix + Ax) - fix) = -2Ax;

10*
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) fix) = 2x%, flix + Ax) = 2% + 4Axx + 2Ax, fix + Ax) — f{x) = 4Axx + 2Ax.
695.y =x —4x + 1, x = 2, Y(x¢) = -3.

a) x = 2,1, y(x) =~2,29, y(x) — ¥(xg) = 0,01, % IR
Ay 0,01
6) x = 1,9, y(x) =—2,29, y(x) - (xg) = 0,1, === ——2— =0, ;
) x y(x) Wx) = y(xo) Ar ol
Ay 0,25
=2,5, y(x) =-2,75, W(x) — p(x) = 0,25, == =2"==10,5;
B) X y(x) Hx) = y(xo) A 03
Ay 0,25
=1,5, p(x) ==2,75, J(x) - W(xg) = 0,25, == =——2= 0,5 .
r)x yx) Yx) = p(x0) A 05
696. ) Lim f(x)=5,/x)>0,x € R; 6) Lim f(x)=-3, /)2 0,x € [-7;3];
Ay

-7 3 x
0
0] > .—:.__---__ 3 : ___ -

B) Hmf(x)=0,j(x)>0,x €f[0;+x); 1) Hr_gf(x):O,f(x)<0,x eR.

<P

B) Lim h(x) = =2 u QyHKu¥s BozpacTaer; r) Lim h(x) = -3 u ¢yHkuus yOnBaer.

X0

698. a) L_EE h(x)=1 u pynxuus 6) Bm h(x)=1 u dpymxuns

orpaHuyena CBEpXY; OrpaHHYEHA CHU3Y;
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\\y
_______ %.
O h, —
“x
B) Limh(x)=l 1 bynkums r) Li{nh(x):l v hyHKIMs
orpatHueHa cBepxy; OrpaHHu4CHa CHU3Y.
699. Ay
5 '/',\
t
[}
A\
__/0 2 E X
-5 p-mmm--- :
2 4+ 9 12+
700. 2) Lim> 2 - Lim—Z%" = 4, 6) Lim 120 #5042y o %t 7 =2;
FE I iy | X -3 l+% P 6X +5x-3 x.m 6+/ /
3o 3-Y, 105 +ax-3  10+Y -V,
B) Lim—; = Lim =3;r) Lim =Lim =2.
o x| wow 1_y2 Se s 2xal e 513y /
701. 3) Lim—>—'— = Lim e / ~0:6) Lim——%_ = Lim / /:0;
e 22 4 Tx+5 x-*“’1+/ / soe QxP —Qx  wow /
B) Lim—22 =t // -0; )Lm4“3— ]/26/—0.

12x% —6x P

wom 3x? ~Ax 4] ‘—m} y /

: — -8
702.9) Lim X=X L _ / e _ 16 Lim 3"8 . ¥
wvw Syt —2x r>°° 5 y 3 pleeal N i l+1/
8) Lim3xv2x2+4 Lim / 2+/ =_z;

s 3xte2x w340 3
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x’ —3x° / /

r) Lim

/goz‘ >

B) Lir_lll f(x) =4 u f—1) — He CyIIeCTBYET;

T g 1+/ /

703. a) Limf(x)=4 H Hgf(x)= ;

6) Lim f(x)=10 n Lim /(x) =~

| 4

——d

X
>

~6
r) Lim /(x)=

0
~1n Li{nf(x)=~
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1
6) Lim—">— = Lim 2 L
223 - x-6 =2 (x+2{2x-3) 7

1
B) Lim =Lim x+l = ! =——
b x? ~2x =3 s (x+1fx-3) -1-3 4
9 Lim® —111+18=Lim(x—9Xx—2)=7'
X9 x...9 x-—»9 x_.9
1 1 1

706.2) Lim =2 = Lim =
=2 x +8 *-’-Zx—2x+4 4+4+4 12

3

3 ——
6) le1+x —Lim l-x+x° ___i;
el fox? e l-x 2
8) Lim——>_ = Lim X3 L1,
5 027 (c-3)xt +3x49) 94949 27
-— 2 —
n le16 * _ Lim (4 xx4+x) : 8 _1

24 64—x' 14 (4-xN16+4x+x?) 16416416 6

707.a) Lim Sy Limcosx=1;
x—0 tgx x>0

sin3x —sinx . Sinxcos2x

6) Lim——————— =Lim———— = Limtg x — nmpeie/ia He CYLLECTBYET;
x-2 COS Jx+cosx % cos2xcosx .t
. . Co85x—cos3x . sindxsinx
B) Lim -lesmx~l r) Lim——————— =Lim—-————=0.
m2ctgx el =0 ginSx+sin3x 0 sin4xcosx

708. a) fix) = Kx + m, flx + Ax) = Kx + m + KAx, fix + Ax) - fix) = KAx;
6) flx) = ax®, fix + Ax) = ax® + 2aAxx + aAx®, fx + Ax) - fix) = 2aAxx + aAx’;

__1_ = 1 - = x-—x-—sz_ Ax ,
B)f(x)_ . ,ﬂx+Ax) X+Ax’j(x+Ax) /(x) (x+Ax).x x? + xAx ’

D) Ax)= Vx ,fir + Ax) = Vx+ Ax , fix + Ax) ~fix) = Vx+Ax —vx .

709. a) f{x) = Kx + m, Af= KAx, %:K;

6) fix) = ax?, Af = Ax(2ax + aAx), % =2ax+aAx;

Ax N 1
B x =— = ——’ _———’
V) A= x +xAx Ax x2+xAx

r)f(x)—f Af————— y_ L
710. a) f{x) = Kx + m, Zf—K kﬂliﬁ

6) fix) = ax’, ;::il.p-i—{ = IA.xi_E?(Zax+ aAx)=2ax ;
L &
" Ax

=-———, Lim>=-—

B= 2 x? 4 xAx a0 Ax X’
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1 1 i
N flx)= J_ - Lim .
A Ax Jx+Ax+J_ ax>0 Jx+Ax+J_ Wx
Jx+6- - 1
711 3) Lim x+6-3 —Li x+6-9 __;

712,

713.

714.

7185.
716.

= x’=3x ‘lglx(x—3)ux+6+3 g Ux+6 +3) 3+3

10
6) Lim(J2x+3—J2x—7 = Lim =
e }H‘” Vax+3 4422 -7

_ 2 2
a) Lim1 coOsx = Lim [—cos" x = Lim sin"x Lim | =_1_’
=0 x? =0 x (l—cosx) =0 x*(1-cosx) x-0l-cosx 2
6) Lim sin 7x—s.m3x - Lim sxln 2xcosSx — Lim Sfﬂ 2x _
0 gin8x —sin2x  *°® sin3xcos5x =0 sin3x
- Lim 2sin xcosx - Lim 2cosx =_%.
=0 Jsinx ~4sin*x =0 3-2sin’x 3
§32. OnpedeneHue npou3eo0HOU
. AS 2
AS=83)-852)=7-5=2.At=3-2=1, =—===2 M.
a) AS = 5(3) - S(2) Vop == T =2we
6) AS=58(2,5)-52)=6-5=1.At=25-2=0,5. v —E——l—-ZM/c
' ' ' TP A 05 '
AS 0,2
B)AS=85(2,1)-8(2)=52-5=0,2. Atr=2,1 -2=0,1. =—=""=2mM
) (2,1)-8(2) Vep =4 ol
1) AS=52,05)-8512)=51-5=0,1. Ar=2,05-2=0,05. v, —AS——-E_ZM/C
s £ E g 1) B - Ycp A}‘ 0, 5 .
B MoMmeHT BpeMeHn ¢ = 2 ¢ MrHOBEHHas CKOPOCTh Vyyy = 2 M/C.
a) AS = 5(0,1) - S(0) = 0,01. v, =%=O,l Mm/c.
AS
6) AS = 5(0,01) - $(0) = 0,0001. Vep = ~ =0,01 m/c.
AS t
B) AS = §(0,2) - §(0) = 0,04. v, =Xt-=0,2 Mm/c,
AS .
r) AS = 5(0,02) - S(0) = 0,0004. Vep =—At——=0,02 Mm/c.
B MOMeHT BpeMeHH £ = | ¢ MrHOBEHHAsl CKOPOCTD Vypyy = 2 M/C.
a) v, =4 M/c; 6) v, = 6 M/C; B) V¢, = 3 M/C; r) v, =5 m/c.
8) y =V3x+K; yi(n)=V3= )=y =x+ Knyae) = 1= L) = ;
, B (VA3 A3
0) f(x1)=0;y=—3——x+1(;y(x2)=—3—:>f(x2)=—3—;

MIu0=0gﬂ&ﬂ=—%?; ) /() =0;f(x) =0.
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717.a) y=9,5x - 3. v=9,5 M/c;
B) y=6,7x — 13. v=16,7 M/c;

a) flx) =x2 xo= 2. f(xo) = 20 = 4.
B) fX) = x%. xg = 2. f (xo) = 4.

a)f(x)=£.x0=2.j'(xo)= l

718.

719.

B) /) = l Xo=5.100) = "z?

720.S(0) = 2. S () = 2. S (1) = 2.
a)t=1.v=2(m/c). a=2 (m/c?).
B) £=2.v=4(m/c). a =2 (m/c?).
TNLy=x"y'=2  a)y >0, npux>0.
722.5(6)=2F+1.4,=0.

a) 1, =0,6. S(t2) - S(1) = =)

AS 0,28
0,2

6) &, = 0,2. S(t;) - S(4;) = 0,28. -A—t_

AS
=05 8(;) - S(1)) = 1. —=—
B) I (22) - S(1y) A 05

aS o012 _
0,1

) =0,1.8() - S(1,) =0,12. -~
) S(f) = £ + 3. S(O)=21. Vyoe = 2t (M/C);
B) S(1) = £ + 4. S(1) = 21. Vyuryy = 21 (W/C);
ST <f(-2). 6)f(-4)<f(2).
a)f(x1)>0,f(x) > 0.x,=0,x,= 1.
B)f(x)) <0,f(x)) <0.x;=-5,x,=—4.
a) o'(x) > 0; x =-7,-6, -5.
B) ¢'(x) < 0; x = -3, 2. .
NLSN=F+4.5()=2+4.5)=2.
a)t=1.v=2+4=6 k), a=2 (W),
B) 1 =2.v=_8 (Mc); a =2 (M/c?);

723.

724.
125.

726.

6) y=-16x+3.v=-16 M/c;
Ny=-9x+4.v=-9 M.

6) f1x) =x%. xo=—1.1(xp) = 2.
) fix) =x%. xg=9. f(xo) = 18

0) ix)= i—.x0=—l.f(x0)= L.

) fx) = 312  x0=-0,5. f (x5) =4

6)r=21.v= 42(M/C)a"2(M/C)
r)t=35.v="7(Mc). a=2 (M/c).

6)y' <0, npux <0.

1,32. _=1_3_3__22(Mu
At 0,6

"1s4 (M/C)’
2 (m/c);

=12 (wk).

0)S()=L~1.5()=21— 1. Vg =2t — | (M/C);
0 S(0) = £ =21 S(6) =2t — 2. Vyuy, = 2t — 2 (M/C).
B) £ (-9) <f(0). nf0)>f(5).
6)f(x1)<0,f(x2)>0.x| =—6,X2=0.
r)j'(xl)> O,I(XZ)<0.X| = 2,X'2 =4,

6) o'(x)<0ux>0;x=45.
Ne'®)>0ux<0;x=-5-6.

6)r=21.v=42+4=82(wc);a=2 (m/c);
Ne=35v=7+4=11(mc)a=2 (M/c).

§33. BbiyucneHue npou3so0HbIX

728.a) y=7, 6)y = 2x;

1

6)y=—:;
)y e

729.a) y =cos x;

1

B) y =-6; Ny=-—.
X

B) y = —sin x; rNy=0.



http://alexbooks.ucoz.com

154

naea 4. [pou3sodHas

730.

a) g’(X)=E—1E;g'(xo)=%,
B) g'(x)=-3; g'(x0) =-3;

731. a) g'(x) = cos x; g'(xp) = 0;

B) g'(x) = —sin x; g'(xo) = 0;

732.a) K (x,) = 7; 6) h’(x)=—2—11/—;; R (xy)=

1
733. =3 (x0)=

X

B) A'(x) = 2x; K'(xo) = e

a) K(x)=—

N

734. a) f(x) = 2x; f (xg) = -8;

=i/ ()= 43

X

B) f(x)=-

735. a) f(x) = cos x. flxg) = -;— ;

B) f(x) =-sinx. f(x) = ——ﬁ

a) fix)=x"+c;

a)y=x-7;

_

2/x

a) y'=——12-+4;
X

736.
737.

6)j(x)=smx+c;
6) y'=—6x - 13;

; 6) y'=

0x

6) y'=—4x+—‘7,
X

738.a) y'=12+ 18x;

739.

3

T

a)y' =cos x;

3

740. - 0) y'=-
x?

a) y'=

741.
742.
743.
744.
745.
746.
747.

6) y' = —dsinx;
a)y =-sinx+2; 6))' =2cosx—6;
a)y =5cos x —sinx; 6)y = 3cosx—sinx;
a)y = 5 6))y= 10x°;

a)y =3x7+ 100 6)y =4’ -0,
a)y = 5x* + 180x'%;6) y = 7x® — 64x'>;

)y = (¢* +2)(2x) + (¢ - 1)(4x’);
B) Y = 2x(x' - 1) + (¢ + 3)4x%;

1 .

1
e o
RN

0) g'(x) = 2x. g'(xo} =-14;

Ngx)=——.gkx)=-4

6 ¢/0x) = —sin x; ¢ (x0) =~ ;

1) g'(x)=cosx; g'(x) = L.
1 . 1, 1
3 iB)R'X)=-6;1) h (x): 2‘/;; (x0)=—6—.

0) A'(x)=cos x. h'(xg) = 0;

r) k' (x) = —sin x; A'(xp) = 0.

6 f'(x)= 5 (x0)=-9;

) f(x) =2x; f'(xq) = 4.

6) f (x) =-sin x. f (x) = g ;

3

r) f(x) = cos x; f(xo) =
B) f(x)=3x+c¢;

l.“)f(x) =cosx+c.

B)y =14x+ 3§ ry =-2x+8.
1
B) V=l5+—=; 1)y =—=-10x
20/x 2Wx
B) y)==——-6; I y'=20x—-%—.
x
RV I B B |
Vxoa?’ NEs

B) y' =—sin x; r)y' =-2cos x.

B)Y =cosx—3; ry)y =-3sinx + 15.
B)Y =cosx+sinx; 1))y =-2sinx+cosx.
)y =201x°%.

) =4x - 63x%,

8 _ 12657

B) )y =4x;
B) y' =3 + 400x%;
B)y =6x° —130x° r)y =9

6) ¥’ = (x* +3)6x° + (x* — 2.
)y =2x(x” + 4) + (02 - 2)(7x%).
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x-2 3x-2 3+ 2 7% +1
748.3) y' =2 = +2x = ; 6) y = g2zl
R A )= zJ; Wx
4x-5 12x-5 Sx +2
B) y' = +8\/;=—, r) .. +4 3Jx
S Jx g zr 25

749.2a) y' =sin x + x cOs X;

B)}' =cosx —xsinx;

cosx cosx—2xsinx
6 = _J— ’
) V' = lr ——2 =

inx sinx+2xcosx
+\/;cosx————————-— .

r) . Sinx
> 2/x

750.2) y'=—— 1 —(2x- 3)+]+2 2+i; 6) y':-lz-(6x+1)_£+42=42+%;
x? X X X X
'—1(5 2)54040 ; '(3 2)32-272
B) ¥ _x X — +x+ +—,r)y_x2 X + —;+ 7= +—x7.
751.2) y,=3x (2x+4)—2x3 _ 4x3 +12x2 - 2 +3x2 ;xz(x+3)_
4x2 +16x+16  4x2+16x+16 x’+4x+4  (x+2)
6 2x(x —1) 2x° —2x
y:
o) @)
0 y,=2x(3-4x)+4x2 _ 6x —4x® _2x(3-2x) 9 y,=x2 #1-207 1=
(3-ax)? B-4xP (3-4x)* (+1)’ (x*+1)’
—(2x+9)-6vx
752.3) ' = 2% 6x+27-12x __ 27-6x

~-L (-31)+3(2v3)

" 2dx(2x+9)

T odx(2x+9) ;

Ix—8—6x 8+3x

(8-3x)

(2x+9)
,  Xcosx—sinx ,
6) yy=——F—:8) y'= Ix
x
, —Xxsinx—cosx cosx-+xsinx
ry= 3 = 3
x X
! ! l
753.a) y'= 55 6)y=—'2 ;
cos” x sin” x
754.a) y'=3cosx— 12 ;
sin“ x
, . 1
B) y =-sinx+ 55
cos” x
, x
755.a) y'=tgx+ >
cos” x

' X
B) ¥ =ctgx——s—!
sSin” x

TVRB-3F Jx(-3x) ;

r !
B) y = 5 l‘) y == )
co sin” x
' ! -
6) y' = 7 —+sinx;
cos“ x
rn y= 57— —cosx
cos” x
. sinx
6) y’=smx+—2 ;
cos” x
, cosx
r) y'=-cosx—— .
sin“ x
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756. a) ' = 6; y'(xq) = 6; 6) y' =-11,y'(xg) =115
B) Y =5, y'(x0) = 5; 1)y =-20; y'(x0) =-20.
757. a) y' =2 + 2; y(xp) = 2; 6)y' =3x"-3;)(x) =3 -3 =0;
B)y =2x+3;y'(x)=35; 1)y =35 - 185 y'(xo) = 12 - 36 = -24.
2 1 1 1.
758.a) y'=——; V'{xy)=——; 6) V' =—=:yIxp)=—
2 V)= i)
B) y'=—%;y'(xo)=—8; 1) ¥ =i ()=~
x 2x 4
759. a) ' = 2cos x; y'(x) = 0; 6) y' = 2sin x; y(xo)=§:
B) V' =-COS x; y(xo)z———\/z——i—; r)y = —4sinx; y'(x0)=—2\/5.
U .2, 2 2
760.2) ' =——; y(x) = 2; 6) ¥ =iy = =S = 22,
cos” x sin” x J3 3 3
=
! 1 ! _4 ’
B) y'=————: Y (x0) =4 53 V'(x0) =4
sSin” x “x
. , Xcosx-—-sinxy 4 . ~1-x-1 2 ,
Tt yr = OIS, ) A gy poxtloitl 2
x n (x—1) (x-1)
, —Xxsinx-cosx |, 1 p_2x+2-2x 2 ,
B) y'=——5——y(x) == y'= ;7 (x0)=2
by n (x+l) (x+l)
Jx e 11
762. 2) g'(x) = 3x* + 2; g'(x, )= 14;6) g'lx —+—+—=; g'(x5)==
0 ( ) 1/; 2\/_ 2 5 2\/; ( 0) 3

763.

764,

765.

B) 8'(x) = 2x - 3, g'(xo) = 5;
r) g'(x):—l,(i—z}#(—fz—)=-i3+%—i3;g'(xo)=4.8+2~4+4-8=72.
TAX X X X

X X x
’ 6 r ! '
a) g(x):——z—l;g(xo)=—6~2=~8; 6) g'(x) = 6x° — 4; g'(x) = 20;
X
B) g'( ) 8x+— 12 ,g(xo) ~-16+3=-13; r) g'(x) =337 + 4x; g'(xo) =—4.
.X'
! [} ! 4
a) g'(x) = 2cos x - 4; g'(xo) = -4 6) g'(x)= ig'(x)=—3
3cos? 3
B)g’(x)=3sinx+ 1; g’(xo =~~]~]; n g'(x)= 12 ;g’(x0)=——4—.
2 Ssin“ x 15
a) i (x) = 6x° - 4; h(xg)=2;1g0=2; 6) '(x) = L TRy =liga=1;
2x

B) B'(x)=-5x" —4x; B'(xp) =5+ +=~1; 1g . = —1;
g
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766.

767.

768.

769.

7710.

771,

172.

773.

774.

) h(x)=
a) ' (x)=sinx; K (xp) =-1; tga=-1;

B) K'(x) = —<os x; K'(xq) = —1; ig a = -1;

a) /' (xp) = 2sin x + x’cos x; f’(g) =

; B (xg) =-16; tg 0. =-16.

0) 1'(x) = sHxo)=41ga=4;

S$° X

k)= h(xo) 8, tga=8.

"(x)= 2x 1oy 3, 1,1 51
6) /'(x)= 3cosx+n+2,f(6) St3t5 =230
B)f(x)=1+cosx+x(-sinx); f(m)=1-1+0=0;
r) f'(x)=—\/§sinx~£+—2i f( ) 3 ‘5 2=4_9_3‘/§=' 5+3‘/§.
2 2 3 6 6
afix)=x+x*+c; 6) f( )=—+c B) fx)=x"—x+c; r) f(x)=9\/;+c.
~ 1 - (0)=3-—tcym =Ll
a) f'(x)= - 5=2=x : 6) f'(x)=3 2\/;_1:”_1
"y 1
a)y' = 7(dx - 9)° - 4 =28(4x - 9)°; 6)y-12( +2) -§=4[33‘-+2J ;

B) Y =9(5x+ 1)* - 5=45(5x + )%,

a)y =-5(3-x)%

s
6 x
B) y=—=|12-=1 ;
) ¥ 5[ 5),

a)y' =3cos 3x—9);
1 x

B f = Z 41

) ¥ 2cos(2 ],

a) 3’ = -5sin (5x + 9);
B) ¥ =-9sin (9x - 10);
, 5
a) y=————;
cosz[Sx—Ej
4
2

B) y'= ————;
0052(2x+§)

13
I

13
x 1 7(x
0 y=14X_3] L 7[x_
)y (4 ) 4 2(4

6) y =-240(7 - 24x)°;
ry =-117(15 - 9%)"2.

6) y' =-2cos (7 - 2x);
r) y' =-3cos (5 - 3x).

0) y' = 4sin(§ ~—4x) ;

L

274 2)
4x)
Sx)

.,
A
~

!
|
@
=]
TN

=)
~
e
1]
[

2
\<‘
it
TN ~ ~

a.
3

AI:I u. O\I.El .:;
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775.

776.

777,

778.

779.

780.

781.

-7 1 To-l
a) y=——6) ) =———=B R
2J15-7x 4J4240,5x 2J4 9x ,/50 0,2x
a)y' =2103x~2)% y(3)=3-7; 6)y’ =-35(4 - 52)% y'(-2) =35 - 14%
B)Y = 10(2x + 3)* y'(2)=10- 7% 0y =-21(5-3x)°% y'(-1)=-21 . 8,

I R ATy, - r T -
a)y—ZCos(Zx 3),y(6). 2; 6) ' 2cos( ZXJ (12) 2;

. n LS
'=4gin| ——4x [} y| = |=-4sin—=-2;
B) y sm(3 x) y[g) sm6

Ny = —6éin(6x-;-); y’(——n-J =—- 65in(—%7n) = 6—\/Z =3\/E .

12 2
r 2 !
a) y = ;¥ ()= =4;
cosz(2x+£] cos”—
8
] .
6) ¥ =— i ¥ (i) = ———<=4;
smz(——xJ sm2(~£)
6 6
, 2 \ 3
B) y = ;y(x0)= 2 =3s
cos?f 3x-Z 0s”0
4
1 1
0 y'= 1) =——=4
Sll’l2 E—x) sm2—
3 6
.3 , 3 329 , 4 ,
a = M S = m—) =—2
) ¥ \/a-—_l y(x ) 29 29 )}’ \/—--_ y(x())
, 7 , 7 9 1
B) = ————; =—; ———-—1-—.
RN ¥lxo)=5 2J§—9— /)= 8
7 7 .3
"= 102x + 1) y'(xo) = 10; 0) y'=—=—=;y'(x0)===1=;
2)y'= 10Qx+ 1%, y'(x0) 9y m Ylxo)=7 =15
Pl AL BT )=_4_8=__‘§ 0y e )__2
(2x-5P 7" 197 361 2J11 TR
a)y—cos(3x-z) (x0)=0; 6) y'= 5 ,y(x0)= 6 =12;
cos® 6x cos2 &
B) y 25m(§—2x); y'lxp) 251n(——)=—J3_,
r_ _—l . g Ju— 1 =_i
"= -eX’y(x) 2 9
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’ _ 7 6, 11 . l - . ! _ 8 < h! — E =1.6
782, a) h(x)——(0,5x+3) ,h(xo)—2—3,5, 6) h(x)_—-——m,h ) 5 =16

-18-4 , 72 '
e

9

783.2) y=(x - 1) (** +x+l)=x3—1;y'=3x2;
6)y=(2+2&+4) (x-2)=x"-8;y =34
By=@+ )@ -x+)=x'+ 1y =3
Dy=E-9%+9) (x+3)=x>+27;y =32~

B) h’(x)

9—'
784.a)y=x 33=x6—-—3?;y'=6x5+—2-;
X X
A2 150 r 1) 1000 11 s a1s

R ITE AR L) Y T
o)y Lx, () -D)- 5x“(x5+x) S +8 -5 —1-50 +5° 4 -5t -1
i & Y @17

P libc”(x“—Z)--4x3-.\t13 9x'6 —26x"?
N y=—7-—ry= =

X =2 (x“—2)2 ) (x“—Z)2

785. a) y=cosz—§—sin2§=cosx; y'=-sinx; 6) y=25in—;-cosizc—=sinx; y'=cosx;

. . . , 1
B) y=cos2 3x+sin?3x=1; y'=0; r) y=—sm§cos—;=—-l-smx;y =——COSX .
786. a) y = sin 2x cos x — cos 2x sin x = sin x; ¥’ =cos x;
.X  2x x . 2x /
6) y =sin—-cos—+cos—sin— =sinx; y' =cosx ;
3 3 3 3
B) y = cos 3x cos 2x — sin 3x sin 2x =cos x; ) =—sin x;
x 4x . x . 4x , .
r) y =C0s—=C0S— -Sin—s§in— =cosx; y' =~sinx.
5 6 . 5 5
787. a) f'(x) = 2acos 2x - bsin x;
( n o, .T
2acos§-—bsm—6-=2 . a-—li=2 '{Za—b=4'{a=2,
2acos9n—bsin22“—_=-4 _2a-b=—g4 20+b=415-0.
) f(x) =—2asin 2x + 4bcos 4x;
n T ' 5
—2asm—6—+4bcos =4 {a+2b=4 '{a+2b=4' a—E’

3
—2asin§2f-+4bcos31t=2 2a-4b=2 a—2b=1‘ b=%.

788. a) f’(x):—z—J_——l—ll ~4x =0;x = % -

1.
16°
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6)f(x)—T+3 41-24x =0;Vx =+ x_%.

789. a) f’(x): cos2x = «izz——; x= igg—ﬂm ;

()= ~2c0s xsin x = —sin 25 = x = (1 T T
6) f'(x)=—2cosxsinx = —sin2x 3% ( l)" 12+ 5

790. 2) £(x) 3x — 4x* < 0; x*(3 — 4x) < 0; x>§-

6) f/(x)=x*~5x2 +6<0; (2 ~2Jx2 - 3)<0(v V2 Je+ V2 -3 Je+ 3 <0
& (-3 -v2)u(V2:3).

791. 3) f(x) =2cos 2x < 0; 2xe(2+2nn, 32 +2m);xe(§+nn;§£—+m);

6)f(x)=4sinx+2<0; sinx <—%;xe(—5?n+2nn;—%+2nn).

792. 8) g(x) =32 +4x* > 0; 2 (3 + 4x) > 0; x e(-%;o)u(o;m);

6) g'(x)=i——>0;xe9i,ﬂox¢%.

(2 - 5):)2

793. a) f(x) =—2sin 2x > 0; sin 2x < 0; 2x € (~n + 2nn; 21n); x € (—%+ nn; nn) ;

6) g’'(x)=12sinx cosx =sin 2x > 0; 2x € (2nn; m + 2mn); x € (4— nn; §_+ 'n:n) .
794. a) f(x) =—2cos x sin x + cos x = 0; cos x (1 — 2sin x) = 0; cos x = 0;
LI 1 T n
x=—+1tn;x=—;smx=-;x=—1 —+ kX =—;
2 2 gix=if grmkir=g
6)/(x)=2sinxcosx+sinx=0;sinx(2cos x+ 1)=0;sinx=0; x=nnm x=m;

2n

cosx=—l;x=i—+21m;x=£1-t—;x=41t.
2 3 3

795. a) A'(x) = 3x2 6x > 0; x(3x = 6) > 0; x € (=03 0) U (2; +U);

6) K(x)= ‘/; 1>0J_>1J§<2xe(04)

B) '(x) =3x* — 4 = x*(3 - 4x) > 0; x & (0, 0) U (0; EJ’

1) k'(x)= 12 ~4>0;cos’x < cosxe(—l -l—) xe(n E)
cos” x 4 2 3°3
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796. a) (p'(x)zcosx<0;xe(2 +2nn; 37“+21m)

8) 9'(x) =x*- 10+ 9 < 0; (& - 9)(&* - 1) < 0; (x - 3)x + x — Dlx + 1) < 0

. 1 .2 1 . 11 ! .1
B) (p(x)=— +9<0;sin“ x <—;sinx €| ——;— I x €| —arcsin—+ 7, arcsin—+mn | ;
sin®x 9 33 3 3

<O;x<2.

1) ¢(x)=-—=
va-2x
797. 3) f(x) =x* - 2x; g'(x) = 15x - 16;
K —2x=15x-16;x* - 17x + 16 =0; x=

17415 6ot
2

0 /x)= 2\/;,g'(x)=—17;

X

2,x:tOx =24x; x* = 4x ; x(x* - 4) = 0; x = 0 ne nomxonut; x =4 .
ZJ_ X
798. a) f'(x) = ~2sin 2x; g’(x) = cos x;
~2sin 2x = cos x; cos x (dsin x + 1) = 0; cos x = 0;
T . 1 +1 .1
X=—+nn =——;x=(-1 —+7k;
5 1 sin x 2 x ( )(‘ arcsm4
' 1 . 1
0) f(x)=—5—:g'lx)=-—
€os“ x

3
sin” x

12 5 cos?x +sin?=0— peueHuii Her (T.x. cos’x + sin® = 1).
cos” x sin” x
799. a) g'(x) = 3x* — 6x; A'(x) - 3x;

3¢ - 6x > 3x; X = 3x > 0; x € (—o; 0) U (3; +o0);

6) g’(x)= 3cos(3x— g—), h’(x)= 6;
n i
3cos(3x —-g) >6; cos(3x —-g) >2 —TakuX 3HaYECHHH HeT;

B) g'(x): h'(x)=4;

Cos™ x

1
>4; cos? x <Z; cos? x # 0;cosxe| ——

i—Lcos#0;

—
[ SRR
\_._/

Cos™ x

T n
XE|—+1n, —+71Nn |V + nn, +n:n
(3 2 ) (2 )

3
r) g’(x):Zsin(%—Zx); h’(x) ~7;
NG il Tan) 2., ® [ 5m n
ZS"{Z 2x)> 2,511{ +2xJ 2, yy ( 4+21m;4+21m}xe( 2+1m;4+1m).

11 —4113
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800. a) /(x) = 2cos (2x - 3); g'(x) = -2sin (2x — 3);

cos (2x— 3) +sin (2x—3) =0; sin(Zx—3+4) O x=o X 0.

2 8 2
30
— fx)= Ex_9_)2’

; (5x = 9)% + 2(5x — 7)* = 0 — pewenuii Her;

6) g'(x)= (7_ )2
2

(sx—9f (7—5x)2

8) f/(x)=— s £ (x) = e
24/3x-10 J6x+14
2310 =VEr +14 ; 120 - 40= 65+ 14;

2J3x-10  VJéx+14
6x=54,x=9, nposepxa: 2\[17=s/§;
r) f(x)—

,g( ) 2; sin =—-;T — PELUCHHIH HET.

801.a) fix) =sinx cos x = é—sin 2x;f(x)=cos 2x; g'(x) = %;
1 n Sn T Sn
cos2x<—;2xe| —+2nn,—+2nn hxe| —+mn;—+mn|;
2 3 3 6 6
6) f(x) = sin x cos 2x + sin 2x cos x = sin 3x; f(x) = 3cos 3x; g'(x) =-3;

3cos 3x<-3;cos 3x<-1;3x=n+2mn; Jc--—13t-+2E

3
B) f(x) = sin® x ~ cos’x = —cos 2x; f(x)=2sin 2x; g'(x) =-2;

2sin 2x £ -2; sin2x.<.-—l;'2x=—32£+2nn; =3Tn+1tn ;

1) f(x) = cos x — xsin x; g'(x) = cos x;
cos x —xsin x < cos x; xsin x = 0.

x20,
I { . xeRun;n+2nn};,n=0,1,2..
sinx20;

x<0,
I: 5 . x € [-rn+2nn; 2nn); n=0,-1,-2...
sinx <0;

802.a) (x)=2&-3=tg45°% x-3=Lx=2;

6) h’(X)=(x:)2 =tgl35°;4=(x+2)5x=0mmx=4;
: 2 . 8 .2
n)h(x)=m=tg60;2= 32x-a)f4=6x-126x=16,x=2=23;

r) h'(x):cos[4x—— =0;4x-Z=2 4y qm Jc—§E+ﬂ
3 3 2 24 4
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$03.2) y| =7x6;y'2=8x7;7a6=8a7;a=%,

8 2
i2da=a+8a=—=2—.
J— 3 3

6)y—J_ J_

804.2) fx)=(x -1’ +¢; 6)fix)=(4-5x)"+e.

805.2) f(x)= 1+3+c; 6) f(x):Jg}_——7-+c.

806. a) f(x):—-;—cos[?;x—g)+c; 6) f(x):%tg(Sx—_l)+c .

807. a) y = ax’ + bx + ¢; N0 PHCYHKY BUIHO, uTO b =0, a < 0.y = ax’ + ¢; y/'(x) = 2ax;
A(-100; 0); B(100; 0); y'(100) = tg (—15°); 200a =g 15°; a = %xz +c

IToxcrasum Touky (100; 0); 0 =-50tg + c; ¢ = 50 tg 15°.

VpasHeHHe npoduis Mocra: y=— ti :)(5) x>+ 50tg15°.

a
808. a) y = 4x” — |alx; x(4x —a]) = 0; x; = 0; x, = 1—4—' . T.x. ocu napaGous! HanpasieHs!

BBEPX H X3 > X, TO
l)y'(xl) =g 60° n y'(x) = tg 30°; 2) y'0x;) = —tg 30° u y'(x) = tg 30°.

1) y(0)=Ja|=-tg60° a =143; y( ] || =1g60°; a=£43;
NE)

2)y'(0)=—ja| =~tg 30°; a= iT .

6)y= “+ lalx; ¥ = 2x + |a]; x(4x —a]) = 0; x; = 0; x; = —al. T.k. ocu napabosbl Ha-
npaBieHbl BBEPX H X; > X,, TO
3n

2tg—
>, 3n , n . 3x 8 2 3n 3n
1 =—tg—;2 =—tg—;tg—= stgt— -2t -1=0;
) Yla)=-12552) yln)=-regie ey ey
.—g.—_——
8
n
In In =® 3n T t§ T . T
tg—:li\/—z_ ,HOT.K. 0<—<—,TO tg——=l+ﬁ;tg—= ;tg2—+2tg——l=0;
8 8 2 8 4 gr 8 8
8

tg%:—iiﬁ,uor.x. 0<-’83<%,-ro tg%:—l-&ﬁ.

1) y'(x2)=—l—\/—2-;—-|a|=—1—\/5; a :—-iﬁ+\/’2_); 2) y'(xﬂ:]—ﬁ;a:té/f—l).
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809.a)a:tga=0.b:tga<0.citga>0. Oatga<0btga<l.citga>0.

810. a) y' = 0 npu x = 0, x = 3,5; y' He cywiectByeT npu x = —1;
6) y' = 0 npu x =4, x =-1,5; y' He cymecTByeT nIpu x = 4;
B) ' = 0 npu x = —4; y He CYIUECTBYET NPH X = —2;
ry #0npux € R.

811.2) fix) =4+ x%, a=2.flx) = 2x; f(a) =4 => OCprIﬁ;
OA5) f(s)=1-ia=3 £ (x)= =55 /(@)= = ocrpu
B) fx)=(1-2°, a=-3.0(x) = —3(1 x)% f(a) = 48 = Tynoii;
N fix)=2x - 2%, a= 1. f(x) = 2 - 2x; f(a) = 0=> ocTpii.
812.y=1-x%y'(x) = 2x.
) A(0; 1); y'(0) =0 = tg a. = 0. 6) B2;-3);y(Q)=-4=>tga=-4.

13,1__ _ e ]
%) (2 4) (2)— I=tga I, DDELOsYED=2=tga=2.

813. a) fix) = %xz,a= L) =x;f(@)=1,tga=1.

6) fx) = 21>, a =2. f(x) =-6x7; f(a) = 24, tg . = —24.

B)f(X)=025x", a=-1.f(x)=x*; fla) =1, tg . = -1.

r) fx) =, a= 1. f(x) =-5x* fla) =-5. tg o = -5.
814.2) f(x) =3 -4x; f(a)=T;tga=T;

3-x+1 4 g1
6 /'(x)= xz 3;; (x+3)2;f(a)=z;tga=z;
B)/(x) =421+ 12, f(a) = 12; tg o = 12;
W) 2X+2=2x+1 3y 3. =3.
l‘) f(x)_ (x+l)2 (x+])2’f(a) 4,tg(1 4
815.a) f'(x)= x_7,f'(a)=%;tga_%;
% YT S 7o V- DOV
6) f(x)" ZJZ—_SX’f(a) 4,tga 4,
(oo by L 5
B)f(x)"maf(a) Jg’tga 5 >
: Lga=-l
0 S6)=- 43,5- 05x’f()_ 18e=Tg -
816.3) f(x) =cosx;f(a)=l;tga =1, 6) f'(x)=—5—;: f'(a)=4tga=4;
cos” 2x

B) f(x) =-3sin 3x; f(@)=3;tga=3; 1) f’(x):— - 12 ;f’(a)=-—i;-tgo.=—i.
sin® x 3 3
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B17.9)/(0 =25 /@) = 1; a=7; 6)£(¥) =9 f(a)=-1; o= %ﬂ ;
B/ =50 =1; a=; 0/ =@ =0; =0,

818. 8) /(x) = 32— 6x + 2 f(a) =—1; a—3:; 6)f(a)=—21x2+20x+l;f(a)=1; a=’z‘.
819.) /(x)=" (:“24;‘ 2. (3_‘;x)2;f'(a)=%;a=arctg =

o) £x)- "(xz_z’;z“— (x_‘z)z;f'(a)=—l,a=%“-
820.2) f'(x)= Ja3-+—7;f'=%;a=§; 6) f'(x)=- Sizx;f'(a)=—l;a=%“
821.9) f’(x)=—i3—3-sin§;f'(a)=~i3_3—;a=5?“; 6)/(x) =cos 2x; f(a)=-1; a=i4’£.
822. 2) f’(x)=—3cozszx+é—cos-§-;f’(a)=—-§-—%=—l, —%ﬂ

6) f(x)=—sinx— ﬁx;f’(a)=—g—-‘/2—5=— 3;a=—2:—;1.

8sin® =

823.3) f(x)=2x, (@) =6; a)=9: y =9+ 6(x - 3) = 6x - 9;
6)/(x)=-1-3f(a)=-1;fa) =2 y=2-x;
B)f(x) =32 f@)=3; @)= L;y=1+3(x—-1)=3x-2;
Nf(x)=2x-3;f(@)=-5fla)=1+3+5=9;y=9-5x+1)=-5x+4.

9—-3x+3x-2 7

824.2) f'(x)= . _( . S@=T,a)=4y=4+T(x-2)=Tx- 10;
10-2x+2x-5 5

6 = ; =35; =3;y=3+5(x-4)=5x~17.

) fx)= (5 o L R e
825.a) f'(x)=- ™ )4 sf@)=-3a)=-1;p==1-3(x+3)=-3x—10;

7 — ! -1 =__l_. = — = — _:5_

6)f(x)_42x—1)3 (2 _)3,f(a)— l,f(a) 4,y x+1 x+4.

826.2) f'(x)=- J_ S@=3:fa)=2y=2+3(x-2)=3x-4

6) f'(x)=——-——,—7_ if@=-Liflayy=1-x+3=-x+4

827.2) f'(x)=—§sm L@ =0 fa)=1;y=
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828,

829,

830.

831.

832,

833.

834.

Voo 2y o (m\ m
0 /()=-—5= fla)=-2 1la)=0: z(x 4) " e
B) f(x) =2cos 2x; f(@)=0; fla) = 1; y = |;

M /)= 6)=3: la)=0iy=2x.

3cos?
3
y=9-259-2 =0 x =13,y = -25y'(3) =6, ¥ (-3) = 6;
y=6(x+3)=6x+18;y=—6(x~3)=18 - 6x.
y=¥-3nx-dx-4=0x=4x=-Ly =2-3 (@) =8-3=5y(-1)=-5;
Y=4+5(x-4)=5x—16;y=4-5(x +4)=5x~ 1.

+
y=3x3—4x2+ 1;y'=9x2—8x=1;9x2—8x—1=0; xzi-;-s- x=1; xz-é

(1)=0; -lJ—-L-iJrl—@ﬂ T S -2
PIEBNTS) " a3 a1 Y T T T s 9 243

y=x%y =2x y=x§+2x0(x—x0)=2x0x—x§.

1 1 1
a)y=2x+;xg=1;,yy=1; 0) y=——x+5xg=—-—; yg=—
)y 0=1Lo )y > 0= Vo =1

3 3 9 1 |
B) —Xx-2=yp;X5=—; Yo =— Dy=-x+5 xg=——] g =—.
)4 yiXo=gido =y )y 0= V0=

3
a) f'(x)=x2—6x+10;y=i3°-—3xg+10x0 4+ (35 ~ 63 +10) (x - xp)
x—6xy+10 =1, x% ~6x +9=0;xy =3 ;

6) /'(x)=~ —2>r,y=%?—% +8+(x 28 )(x-% s 5~ 28 =0 % =0 5 =2 x =12

B) ['(x)=* -—2x+2;y=§—x§ +2x0—7+()%—2x0 +2)(.1'—x0);xg—2x0 +2=kx,=1;

) f(x) = 5% - 3x% xp = 0; ng -3=0;x =%.

a) f(x) = cos x; cos xp = —1; xg = 7 + 2nn; 6) f'(x) = —3sin 3x; sin 3x, = 0; xo——%'l'

1 1
B) f’(x)= 3 ;—T=l;cosx=tl;x=nn;
COs“x COs”x

r) f'(x)=-;—cos§; cosg--—-O; Xg=n+2nn.

3

3
y=%—2;y’=x2;y=XT°—2+x§(x—-x0)=x0x——§—x8 ~2;

2 8 2 1
) y=x-3x5 =L xg y=x 3 xl 3 x 3 x 3
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6)y=9%-35; xg=i3;y=9x—18—2=9x—20;y=9x+ 18-2=9x+16.
~5+421
2 3

835.2) y'=x’ +5x;x(2, +5x =—1;x§ +5x5+1=0;xp =

5421 -5+421 sty f-sevm)| | £471-s)
A A e [ {525

6)y =X +2x - 1; xg_,_sz:Q;xo=0,x0=—2;y(0)=0,y(‘2)=-!§q;

y=x; J’=-§'+4+2—(X+2)=-x+%;y=0—(x—0)=—x.

836.0) y=2x 973l 10 10 3P =10, =410 +3;
(x-3) (x-3" (x-3Y
+ .
3&«/_0+3)+1 3\/_0+10 3iJ_y 3+ﬁ_0-—GCT-J1_6'—3);
10+3-3 10
y,=3+J_o—x+ 0+3=6+21[1_0.—x;y2=3-—w/l_6-—x—w/—13+3=6—2\/13—x;
6) = L5 xp+ 8= 15 x0= -9, 5 =T; Y(=9) = 0, {T) = 2;
x+8 x+8)2
y=2—(x+7)-—x 5,y=-x-9.
2 2
837.a) y'= ;= =—l;x=-3; (3)=-8y=-8-x+3)=-x-11;
Y Jx+7 Jx+7 0 Y Y
1 1
0) y'= ;- =-1;x%=0;0)=1;y=1-x.
V1-2x V1-2x ’ '

838.2) 0,998% y=x = fx); x=0,998; a= 1; fla) = 1; £ (x) = 5x*, f(@) =f(1) = 5;
0,998° ~ 1 - 5 - 0,002 = 0,99;
6)1,03"~1+7-0,03=1.21.

839.2) 105 ~ 1 +-0,05=1,025; 6) V3.99 & 2———-0,01=1,9975
2 24
840.2) f'(x)=V3x2 =33 =V3; x? =4 x = 42; f(— 2)—7_—-6«/' J’ (- ~%;
y= —+\/—(x:t2) y =3x— 2f+bg_ 3x+J_,y2—~[—x+2J_—T— 3x—%.
. 4 2 V3 2_4 1, .
6)f()—‘/_\/———3—x—3 3,x+1fl)ff =-3;
e

_3x+24-3x+1 25

(x+8F  (re8)

841.2) y 25 =(x+8)5x +8 =25 x=-3.x=-13;
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A== 213 By =2k L.

y2=8+(x+13)=x+21. (-1,0); (-21;0).
6)x~5=43;x=8x=2; y(s)——-—4 2 )—-6—5=—2.
=4—(x-8)=—x+12.y,=-2—(x~2)=~x; (0; 0); (12; 0).
842, chonne NPHBENCHO HE MOXHOCTBIO.
843.y=x02+1+2xo(x—xo)=2xox—x02+l.
a)A(—l;—Z);—2=—?.xo—xo + X2 +20~3=0;x0=-3, %=1, =—6x-8; ), =2x
6) A(0; 0); 0 = —x,” +l ;X0 =+1; y=2x;y=-2x,
B) A(0; =3); -3 = —x, +l Xo=12; y=4x-3;y=—dx~3.
NA(-1; 1)1 =2x~ xq +1x=0x=-2;y=1;y=-4x-3.
844.a)f(x)—-—2x 7,y =x¢> = Txo + 8 + (~2x0 — TXx — Xo) = (<2xo — T)x + xo° + 8;
Oxo 2,f0)=8,2)=-10; y=-10-11(x = 2) =-11lx+ 12; y=8 - Tx;
6)9 =xl+8x=2l; A)=-1-7+8=0;f[~1)=-1+7 +8=14;
y= 9(x—1)———9x+9y 14-5(+1)=-5x+9.

6— 2
845 9= 5 - r--xoxsh’xo— L2 o=t

108-36x0- —16x0+x0,x0 + 2052 -44~o;xo=-22-x0=2-ﬂ—22)—5-f(2)=1;

10=J3-x, __1__(4—1:0); 6—2x5~4+x=0;x=2;

1
6 ! = ’
) 16 23-x 23-x,

f=ly=1- —;~(x—2)=—-;—x+2.

846.2) f'(x)= 2J4i = r_ (x—xp )+ a5y =3;3dxg —3 =2(2-xg )+ 4% —3;

36x0— 27 =4xg +4xg + 15 4xg — 32x0 + 28 = 0; x,2 — 8xp + 7= 0;

x=T,x=1, y= %(x 7)+5=§x+151,y=2x—2+!=2x—1.

ﬁ)f(x) Z %0 +1’2x0+1;2‘/2x0+ =1-xg+2xp +2xp +1;

Jz 1 szo +1

8xg+4=xo> +4xg+4; x2 Ao =0;x0=0,xg=4; y=x+1; y=x3;4+3=—;—+§.

847. a) y' =-Tsin 7x — Tsin x; y(%): 7‘/— 7J— ,y(6)_l—l=0;

2 2 2
y=(=Tsin 7a — Tsin a)(x — a) + cos 7a + Tcos a; —7sm7a—7sma—0; sin 4a cos 3a =0);
sin 4a = 0; a—— cos3a=0; 3a=-—+1tn a—£+ o ;
4’ 2 6 3

6) y; = 2 — 14sin 3x; y, = 6sin Tx; y,' = —42cos 3x; y,' =42cos Tx;
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y =2 - 14sin 3a — 42cos 3a(x —a), y = 6sin Ta + 42cos Ta(x — a); 42cos Ta =—42cos 3a;
cos 7a + cos 3a=0; cos 5a cos 2a=0; 5a=£+m;a=£+£’i;a=£+—ni.
2 10 5 4 2
848. a) y=L2; —l-xy}=2,25;x>0;y'=~—2—3—;y=—2§-(x0—x)+-—12—=—3§——2—x;
X 2 X X0 X0 X0 X0
y= 3 2%x 0 3
==~y npux=0y=—
xg xo; xg ;%,ﬁ=2;L=]’xo=];y=3—2x,
<3 rlplfly=0.7c=3ﬂ n 2 2%
xy—? 2
1
0) y=i2,x<0,——xy=2;y=—37—2—§;npux=0y=—3;,npny=0x=—3-xi;
x 27 8 X xp x§ 2
33 1 9 1 1 3 2x 3+x
==Xy =-Zy= =
2 xg 4x 2 4 8 4
3 1 2 4
849.a) y=x’,x>0, > =§;T.K. 3710 KyOHyeckas napaGona, To xy=—§.
2 2 3 2 . 3 29‘(3) 2
y=xy +3x0"(x —Xo) =~2xg" + 3x0"; mpu x= 0,y =~2x5", npu y =0, x=—é~—3—=-§—xo;
%0
4 4_ 4 4 e
xy=—§x0 =——§;x(, =1,x9=%1,nH0xp>0,30aumT xo=1; y =1+ 3(x— 1) =3x - 2.
0) y=x3,x<0:>xy=—-2-£-;y=—x8+3x§;xy=—%x3.=—%z-;

s (3Y 3 3 481, 9 27 21
Xp = —2- ,Xo=:tE,HOXO<0:)—E,y—?'Tg+3x-z=-4—+—z-x.

850. a) y=3a~;-x2; B(0;z) y’=—x;y=3—%xg -xo(x-xo)=—xox+%x% +3; z=~;—xg +3.

T.k. rpadMK CAMMETPHYEH OTHOCHTENIBHO (y, TAHICHC YI71a HAKJIOHA KacaTeIbHOM 1.
Y =—xg;x0 =%z =%x§ +3 =%+3 =35; B(O;S,S);

6)y=0,5x2—2,5,a=90°;y' =x; y=%x§—2,5+x0(x—x0)=x0x——;—xg ——52—.

PaccyxneHus aHANOrHYHEI IYHKTY 8. )' =Xp =%, y=—x-3;y=x-3.
851.a) y'= V3x; y= g 3 + l)+ ﬁxo (x-— xo) . Paccyxnennsa ananornunsi Ne 850.

i

1. y'=1/§x0 =itg60°;\/§x0 =3y3;xp =Ly =—£—-2—.J3_=0; B(O;O);

2. y'=\/§x0 =:ttg30°;\/§x0 =i—§;xo =i%; y=£(l—l)=fg; 3(0;4—‘[3_—}

2 9 9
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6) y'=—-—3€x;y— fx0x+f _£6£0— —ﬁ;_—fxox ‘—?—xo +f;

V3

1. y'= —ij-xo =itg60°;-?xo =i$[3_; xp =13,

y=—3x +3‘/——+£=— Ix +5—J:,y x+ J_
GG L
3

VK]
2. =Xy =*tt 30 =+] = X+—;p=——
Y 3 0 g3V ;X y= 3 3 y= 3

852.a).y=x"-2x+6,x=35.
Y =2x=2,y=25-10+6+(10-2) (x - 5) = 8x - 10.
I]:y=x2+2x—6,x=—5.
=2 +2,y=25-10-6+(-10+2)(x + 5) = —8x — 31; 8x — 10 = —8x — 31;

x= —i. (-—E; - 25) .
4\ 4

OLy=x-(x~1),x=2;y'=3x"+1.
Ly=x-x+1,x=-2.y=3"—1.
y=-5+1x+2)=11x+17. 13x-17=11x+ 17, x=17. (17, 204).

853.a)y' =38 ~p.y()=1-p; (=3 -p;y=1-p+(B-px-1)=
=(-pitp-3-p+1=G-ph-13=23-p)~25=-2p+6 p=.

6)y'=3x2+ 2px; y(y=1+p.y(1)=3+2p;y=1+p+ (3 +2p)x-1);2=
=1+p+(3+2p)3-1),5p=-5;p=~1.

§ 35. Mpumenenue npou3eodHoll Ans uccnedosaHus
¢yHKUUU Ha MOHOMOHHOCMb U IKCMPEMYMbI

854. ) f'(a) > 0; f (b)>0; f(c)<0; f (d)>0;
6)/(a)>0;£(b) =0; f(c) = 0;/(d) > 0.

855. a) ¢pyuxuma Bo3pacraer: (_w,_c_”_;_b_) u[d —ﬂ;M') , yObIBaeT:

2
(b +c g-E= d:l ,
2 2
©) sospacraer: (—; b] U [c; +0); ybriBaer: [b; c].
856. a) yOriBaer: [-2; 2]; Bospacraer: (+o0; 2] u [2; +eo);
0) y6siBaer: [-4;0] U [3; +w); BospacTaer: (—c; —4] W {0; 3];
B) y6riBaert: [—4,5; +o0); Bo3pacraer: (—owo; ~4,5];
r) ybrIBaer: (—o0; -2,5] U [2,5; +o0); Bospacraer: [-2,5; 2,5].

857. dyukuus youIBaeT Ha npoMexxyTke (4, +o0) (B).
858. [lna dysxuuu g(x).
859. a) f{x); 6) A(x).
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860. y
1 x
0 l N~

861. a) y
862. a) y' =—sinx + 2; ' > 0 npu mobwix x.

6)y' = 5x" + 3x% + 7; ' > 0 nipH 1106bIx x.

B) ¥ =cos x + 3x° + I; ' > 0 npn mobbix x.,

0y =5x*+ 12x? + 8; y > 0 npn moGbix x.
863. a) y = 2cos 2x — 3. y < 0 npu 1106bIx X.

6) y' =-3cos 3x +4; y > 0 npu V x = yTBEPKICHHC HEBEPHO.
864. 2) y' = 5x* + 18x > 0, QpyuKuns ne yGhipaer.

6) y' = cos x — 2 < 0, MOHOTOHHO YOBIBa€ET.

B) V' =1 +sin x > 0, dyHkums He ybbIBacT.

r)y' =-5 - 3x* < 0, bynkuua He Bo3pacract.

5 5
865.a) y' =2x -5, upu x= 5 (-ums Bo3pacTaeT, NpH x < 3 ¢-uus yOoisaer.
, 3 3

6))y' =10x+ 15, mpu x> 3 $-uMs BO3pACTaCT; MPH X < 3 t-uns yopiBacT.

B) V' = —2x + §; npH x = 4 b-uua Bo3pacTaeT, Hpu x < 4 ¢-ums yObiBaer.

Ny =2-1l;npu x 2—;— (-L1s BO3paAcTaeT, NpH X S—;— ¢-uuns yOuisaer.
866. a) y' = 3x? + 2 Bo3pacTaeT upH J0GBIX X;

6))y'=45-6x— 3x2; -3(x2 + 2x — 15)=0; x € [-5; 3] Bo3pacTaer,

X € {(—o0; 5] n [3; +c0) yOuiBaer;

B) y' = -6x° — 6x — 36 = 6(x* —x — 6) = 0; x € [-2; 3] y6uIBacT, x € (—o0; —2] 1 [3; +0)
BO3PACTaET;

ry' = sxt4s5= —5()c4 - 1); x € [-1; 1] Bo3pacTaert, x € (—o0; —1] u [1; +oo) yObiBaET.
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867.a) y' =4x’ —dx =dx(x’ — 1) =4dx(x — 1)(x + 1); x € (—o0; -1] U [0; 1]y6binaer,
xe[-1; 0] U [1; +e0) Bo3pacrae'r
6)y =-5x"-1 ——(5x + 1) < 0; yObIBaeT npH BceX x.
B) y = 12.x3 +12x% =—~12x*(x — 1); x € (—oo; 1] Bo3pacTaer, x > 1 yOrIBaET.
r) y' = 25x* Bospacraer npu Beex x.

868.a) y' =— — y6uiBaer Ha Beeit O3 (x # 3);

(x+ 3)2
6) )= 9x+3-9x+3_ 6 5 = BO3PACTAET HA Beceit O13 (x z l) ;
(3x+ l) (x +3) 3

B) ' = —;27 — y6uiBaeT Ha eceii O3 (x = 0);

ry= —6—4x—2;—4x = 8 - — yGbiBaet Ha seeii OJI3 (x;t—z).
(3+2x) (3+2x) 2
869.a) y' = 3 - Bo3pacTaeT a Bceit O/13 (x 2 l) ;
2W3x-1 3
6) y= 1 +2 ,4'1_ x 1 0)\:_E BO3PAcTaeT npu. xe( ,E],
241- 2Vl-x 16

yObiBaeT npH x € [ )

B) Yy =— 1 xe(-—oo ] 6EiBaer;
Ji=2x 2] ’

1-242x—
Vax—-1

=(0; ———==—=0; Bo3pacTaer npu x & [; ] , yObIBAeT

\/2x
npu x € [1; +oo).
870.2) y' = 3x* - 3; y6umaer x € [-1;1];  6) ¥ = 3x* + 12x — 15; y6uBaer x € [-5; 1];
Bo3pactaer x € (—oo; —1] U [1; +©); BospactaeT x € (—o0; —5] u [1; +0).

Y

871.8)y' =4x° —dx =4x(x’ — 1) =dx(x - D(x + 1);
(—0; =17 [0; 1] y6riBaer; [-1; 0] u [1; +o0) BO3pacTaer;
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880.2)y' =12-3x%3x° =12, x=%2. 6))y'=9x"+4x;x(O9x+4)=0;x=0, x=—

B)y =4x —4x>; 4x(1 —x)=0; x=0,x = £1.
0y =4~ 16x; 4x(x> - 4) = 0; x = 0, x = +2.

8 1 1
881.a '=2——=0;x=_2; [ L, x=—;
V=2 )V =2
B) Y'=-;'—i2=0;x2-25=0;x=15; Ny =4(x-3y=0;x=3.
X
nn

882.a) y = 4cos 2x — 4¢os 4x = 0; sin 3x sinx = 0; x=-?;

§ 35. Mpumererue npoussodHold dns uccrefoeanus GyHKUUG
y
0 1 / x
I | V >
6) ) =-4x> + 16x = —4x(x* — 4) — 4x(x - 2)(x + 2);
[-2; 0] L [2; +oo) yBuiBaeT; [—o0; ~2] W [0; 2] Bo3pacTaer.
y
i
1
t
1
i ]
Aol /\s
[\ T
872. y
3 ———
2
|
L L L L i [l L L L X
_10 1 2 3456789 10
-2 i —
873.2) f(b) =f(d) = 0; 6)f(c)=0;
B) f(a) =f(0)=0; . r) HET TO4EK, B KOTOPHIX NIPOM3BO/IHAS paBHa HYIJLIO.
© 874.2) f(e); 6) f(a),f(b); B) f(b), f(c); r/f(a),f (), f(c).f(d),f(e)
875.a) 1; 6)2; B)2; r)2.
876.a) 2; 6)!; B) 2; r)2. _
877. a) (—o0; =S] L [-2; +o); 6) [-5;-21; B) -5; r)-2.
878. a) na; 6) na; B) Ia; r) ma.
879. a) na; 0) Her; B) HET; r) 1a.

4
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6)y =-2sin2x-1=0;sin2x=—— 2x=(—l)k+l£+nk;x=(—l)k+1—n-+-7-r£,
B) ' = -3sin 3x + 3sin 5x; sin 3x — sin5x = 0; sinx cos 4x =0; x = 1n, x—-é-+~72—n'
r) y)=—cos—-—;¢ s£=l,x=i—+4nn
4 2 2

B 3ana4ax 883-888,uTo0kl OlpeAETHTL XapaKTep IKCTPEMYMa, HEOBXOMMO [POBE-
PUTH 3HAK NPOH3BOAHON CNpaBa U CleBa OT TOYKH, Fie OHa paBHa Hynto. Ecan ciesa y' > 0,
acnpasa )’ <0, To 370 MakCUMYM, ecau ciaea y' <0, a cnpasa y* > 0, TO 370 MHHEMYM,

883.a) y =4x-7=0; x=%——min; 6) ) =-5-2x=0; x =-2,5 max;

B))=8x-6=0; k:%—min; ry =-6x-12=0; x = -2 ~ max.

884.a)y'=x2—5x+6=0;x=2,x=3;x=2—max,x=3——min;
6)y'=3x2—27=0;x=ﬂ:3;x=—3—max,x=3—min;
7+8

B)y'=3x2— 14x-5=0; x= =5;x=—%;x=5—min,x=—%—max;

r)y'=—6x2+42.x=0;x2—7x=0;x(x—7)=0;x=0,x=7;x=7—max,x=0—min.

885.a) y'= 255+ 9x2; x OG- 25x2)= 0;x=0, 2 =%,x=i—%;x=%—max,x=—%—min;
6)y =4x° — 12x° — 16x ; 4x(x* = 3x - 4)=0;x=0,x =4, x ==1; x =4, x =1 —min,
x=0-max;

B)y'=4x3—100x; 4x(x2—25)=0;x=0,x=i5;x=—5,x=5—min,x=0-—max;
nNny= 10x* + 20x° — 30x%; lez(x2+2.x—3)=0;x=0,x=—3,x= 1, x =-3 —max,
x=1-min.

886. a) y':l—iz=0;x=12;x=2—-min;x=—2—max;
x
. 9 .
6) y'=1-==0;x=13; x=3 — min; x = -3 — max.

x2

887.a) ' =1-

r__.__—O\) -2=1;x=3-min;
x-..
—0;\/2x-— =4;x=85 - max.

k4 T 5 T
—+ 7tk x————g~—max x——g—mm,

888. a) y’=1+25inx;sinx=_.;_;x:( e

6) y'=2cosx-l;cosx=—;x= —;E + 2nn; x-%’z—mm x—llt-—max

L
2’
889.a) ' =3x’ - 6ax + 27, x* —ax + 9 =0; -§—=a2—9=0;a=:t3.

6)y' = 3x’ - 6ax + 75; x* = 2ax + 25=0, §=a2—25=0;a=i5.
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890. 2) y 6) \y
/\/
' 4
/\ 0 /\ x / : !
\\4 > of i | x
] 5
B) r)
y .
1
I
|
Lt Jo0¢ X
-2 -1 ] 1
891. ) 4
10
8
6
4
2
P
290 2

y=3—-4x+5;)'=6x—4; x= % - min; Opy X 2 % dyHKLUUA BO3pacTaeT, pH

X S% byHkius yoniBaet; nepeceuenue ¢ Oy: (0;5), c Ox: uet; y >0 npu x € R;

y=3+2%-x%y =2-2x;x=1 - min; npu x > | pyHKums y6siBaeT npu x < 1
¢dyHxuus sospacrtaer nepeceuenue ¢ Oy: (0;3), ¢ Ox: (3;0), (-1;0); >0
opux € (-1;3); y<O0mpux<-1,x>3;




http://alexbooks.ucoz.com
176 naea 4. lpou3eodHas

" .
y=T-x-2%y=~1-4x; x= —:1‘-— max; np# x 7 ¢yHKuuA yObiBaeT; nmpu

x< % dyHKuMS Bo3pacTaer; nepeceucHue ¢ Oy: (0;7), ¢ Ox:

[—l_ﬁ;o}(—lzﬁ ;0};y<0npu xe(_l_4ﬁ;_l+4J§J ,y>0npu

4

A

y=5x-15x—4,y'=10x - 15;x = %— min; IpH x 2% GyHKUHUA BO3pacTaeT, npu

x< % ¢ynxuns yOniaer; nepeceuenne ¢ Oy: (0;—4), ¢ Ox:

(15-J305 'OJ [15+4305 o

01;y>0npu
10 10 ]y P

. e[_w; 15 -1J0305 ]U(IS +1J03os ;+°°J >0 xe(15—140305 ; 15+1J0305 ) _

892.2)y=3"-x%y =6x-3x% x=0,x=2;y(0)=0,(2) = 12 -8 =4, x = 0— min,
x=2-max; npH x € [0; 2] ¢pyHKuys Bo3pacTaer , npH x € (—co; 0] U [2; +00) yGriBaer.

6)y’=—9x+x3;y'=—9+3x2;xz=3;x=:l:s/§;
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y(\/.g%—9£+3\/§; y(‘\ﬁ):‘)ﬁ-%ﬁ;x=\/§—min;,x=—~/§—max;ﬁpu

x e(—oo;—«/glu[s/g;m)(pyuxum BO3PACTaeT, IPY X € l—\/g ; \/3 J ¢{yHknus y6oiBaeT.

B)y=x+3x% ) =3+ 6x;x=0,x=-2,(0) =0, Y(-2)=-8+12=4;x=0—
min, x = -2 — max; npu x € [-2; 0] byuxus yOnBaet, npu x € (—oo0; 2] U [0; +owo0)
¢dyHKUHA BO3pACTAET.

r)y=3x~x3;y'=3—3x2;x=:h1,y(1)=3— 1=2,y(~1)=-3+1=-2;x=1—max,
x =~1 —min; npu x € [-1; 1] dynkumna Bozpactaer, npu x € (-o0; —1] U [1; +o0)
byHkuus yosiBaer.

893.a)y=x"+3x%y =3 +x;x=0,x=2, W0) =0, (-2) = -8 + 12 =4; x = 0 — min,
i2 - 4113 )
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x=-2—max; npu x € [0;2] bynxums ybsiBact, npu x € (—o0; 0] U [2; +0) ynkuus
BO3pacTacr.

6)y=—x3 +3x-2;y =343 x=21, W(1)==1+3-2=0,p(-1) =1 -3 -2=—4;
x=1-max, x=-1 — min; npu x € [-1; 1] ynkuns Bospactaer, npux € (—o0; —1] v
[1; +o0) byHkuua y6biBaeT.

€

n)y=—f+6x2—5;y’=~3xz+ 12x =—x% +4x,x=0, x =4, x =0~ min, x = 4 — max, npu
x € [0; 4] bynkums Bo3pacTaer, upu x € (—oo; 0] U [4; +o0) hyHKUNA yObIBACT.

\

y
T30

r)y=x3—3x+2;y'=3x2—3;x=ﬂ:l;x= 1 -min, x=—/-max;npux € [-1; 1]
dyHkuus yosiBaeT, npH x € (—oo; 0] U [4; +o0) PpyHKLMS BO3pacTaeT.
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894.a)y=2x3+x2—8x—7;y'=6x2+2x—8; x= _1;7 =—-§;x=l—min,x=—-§—max;

| 4 4
npu x € l:—;; 1] dyHxus yObIBacT, IpM X € (— oo;—;} v [1;+oo) byHKuMs BO3pacTaeT.

6) y=—%—+x2+3x—%;y'=—xz+2x+3;x=3,x=—l;x=—l—min,x=3—max;

npu x € [-1; 3] ynrums Bospacraet, npu x € (—o; ~1]U [3; +0) pynkums yObIBacT.
Yy ’

1 l .
—, X=——min,
3 3

12*
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(hyHKLMSA BO3pACTaET.

3

X 2
N y=—+x
)y 3

—3x+-§-;y'=x2+2x—3,x=—3,x=1;x=l—min,x=—3—max;

npu x € [-3; 1] pyHkuus y6uiBaer, npu x € (—ob; =31 U [1; +o0) hyuxuus BoapéCTaer.
\y '

895.a)y=-x4+5x2—4;y’=—4x3+ le,Zx(—2x2+5)=O,x=0, x=‘/§,x=——€;

: 5 V5 V5
x=0-min, x =% [— max; npH x| -x;——= |U| 0;—= HKIIMS BO3paCTaer,
\/; p { «E} { «/EJ dy p
V5 ;OHJE

IpU X €| ——= —;+0© | QyHKUNs yObIBAET;
V2 V2

\y
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6)y=x5—5x;y’= 5x4-5;x4— 1=0;x==l;x=1-min, x =—/- max;
npu x € [-1; 1] dynxums y6uiBaer, npu x € (—oo; —1] U [1; +00) dynkuuns Bozpacraer.
y

B)y=2x4e9x2+7;y’=8x3— 18x;2x(4x2—9)=0;x=0-max, x=t%—min;

npH x € (— 00;——32—] o [0;%] (dbyHkuus ybsiBacT, npu x € [—%;0} u[% ;+oo) byHk-

A BO3pacTacT.

) y=5 =32,y = 152 - 15x*, 1541 —=A) =0,x=0,x =1, x =/ — max, x =—1 — min,
mpu x € [~1; 1] dyHk1MA Bo3pacTaert, npu x € (—oo; —1] U [}; +o0) Gynkuua yGoisaer.




182

http://alexbooks.ucoz.com
maea 4. Npou3sodran

896.2) y = (x— 1P (x+2); ) =2(x - D(x+2) + (x = 1)’=(x = N2x+4+x-1)=

=(x-1DBx+3)=0;(x-13x+1)=0,x=1, x=—-1,x=-] —max, x= | —min,
npu x € [-1; 1] ¢pyHkuus yosisaer, npu x € (—oo; ~11 U [[; +00) pyHKUMA Bo3pacTacT.

6) y=2;—6x(x-1)3;ylsﬁ x——l)3 +3(x—-1)2x):2—;6—(x—1)2(4x—1);

9
-23—6( —I)2(4x— l): 0;x =:l‘- ~min, x=|; npu x 2% (byHKLMS BO3PAcTaEeT, IpH

by S-i— ¢byuxuns yobisaer.

B) y=(x+2) (x=3),) =20 +2}x—3)+ (x + 2’ = (x + 2)(3x = 4), (x + 2)(3x — 4)=0,

x=-2-max, x =§ —min, npu x € [— 2;;—} ¢ynkuus y6siBaeT, npH

xe(- oo;—2] ) [—;- ;-onJ tdyHKuHA Bo3pacTaeT.
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1y=xQ2-x;y = G2 -x) -x) =26 - 4x), X6 - 4)=0,x=0, x =% — max;

npH x 2% GyHKuHs yOsIBAET, IPH X s% .QYHKLMA BO3pACTaeT.

x_3_x;2=' 2 7 2 5 =0, Bene y6uipact, x # 3;x =3 —
(x-3) (x-3)"" (x-3)

ACHMIITOTA;

897.2) y'=

, 6x-2-6x-3 5 5 | |
0) y'= 7 73 =0, Be3ne y6Obiaet, x # —; x=—-
(3x-1) (Gx-1)" (3x-1) 373

ACUMINTOTA,
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, x+l-x+3 4 4 ]
B) y = = X 3 =0 - Beage Bo3pacTaeT, x# l;x=1-
(.x+l) (x+l) (x+1)

acnuMnToTa,

,_ 6x+4-6x+9 13 13

5— = 53 =0 — Be3ne Bo3pacraer,
(3x+2) (3x+2) (3x+2)

ny 3

2 2
X£E-—— X =37 ACHMINTOTA.

L
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B) Yy r)
4\y
]
T
b ¢/ x tooox
$99. a) y 6)

x d X
a | 0 b ¢ d a b |0 ¢ o
B) ly\ r) 4\)’
a b 0 ¢ d = la b0 ¢ 47
900. a) A y 6) Ay
“ b\ x .ﬂgﬂ‘ b s
0 0
901. a) na; ) na; is) HET; I) HCT.

902. a) y’=cosx—%;cosx=%;x=i§+2nn;x=—£+2nn—min;x=£+ 27n —max ;

T i n Sn
BO3pacTaeT npu x € ——»§+ 2nn; §+ 2mn |, yOuiBaeT pu x €| —+ 27n; ~3—+ 2rn |

L

6) y':—;-+sinx;x=(—l)k+lg+nk;x=—%+2nn—max;x=h+2nn—min;

[ n 7 1
BO3pACTAaeT NPpH X € ——6— + 2mn; ? + 2n:nJ , YObIBaeT npu

x€ 7—n+2nn;—1-—l£+21tn ;
6 6
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903.

904.

905.

B) y’=—2~sinx;x=(—l)k£+nk;x=£+21m—max;x=§£+2nn—min;
2 4 4 4

'
L

BO3pacTacT MpH X € [% + 27n; 97:5 + ZRn} , yGeIBacT py x € [E— +27nn; §4£ + 21tn:| ;
ry=x-sinx;y =1 - cos x; x = 2nn, Bo3pacTaer Ha R.

a) y'= —%sin%; sin% =0; x=2nn ; x = 4nn ~ max, x = 21 + 47n — min; BO3pacTaeT
HpH x € [—27 + 47n; 4nn], yopBaeT npu x € [4nn; 21 + 4nn],

6) V'= —%cos%; x= 37“ +6mn —min; x = _EZE + 6mn — max ; yObiBaeT 1pH

3n 3n 3n 9n
x| 6mn— 3—;—2—+ 6mn |, BO3pacTaeT Npu x € > + 67m;-2— +6mn |.

a) y'=1-2cos2x; cost:——;-;szi§+2nn;x:i-g-rnn;x=%+nn—min ;

T T P14 5n
x=—6+mz—max; ybeiBaeT 1pu x¢€ m—g;gwm , BO3pacTaeT npH x¢ 6+m€+m ;

0) y’=l—25in§;sin§= x=(—l)k§+21dc;x;§+47m—max;x=5—;+4mz—min ;

L
2’

T 5n n n
yObIBaeT IpH x € §+41tn;7+41m , BO3PAacTacT npH x € —-—§—+41rn;~3-+41m .
a)l:x23;y=x-5;y =1;Bo3pacraeTnpu x 2 3; .

H:x<3;y=1-x;y=-1; yoniBaer npu x < 3;
OtBeT: x € (—c; 3] — yObIBaeT, x € [3; +00) — Bo3pacTaeT; x = 3 —min.

1 1
) x2L,x<0y=—-+1' = —5 ~ BE3/e BO3PACTaET;
. X .

Ii: xe(01]; y=-1 +l; y = L sesne yGuipaer;
X x2

Otser: x € (0; 1] - yGeiBaeT, x € (—o0; 0) U [1; +o0) — Bo3pacraet; x = | — min.

B) l:x22,x5—3;y=_x2 +tx-6;y=2x+1; x=—%; BO3pacraeT MpH xz—% ,
1
yObiBaeT NpH x £ ——;
2
1
II: x € [-3; 2];y=—x2~x+6;y'=—2x— 1; x=—% ; BO3pacTaeT npHy xS——z— ,
1
yOblBaeT npu x 2 —7 ;
Otset: x € (—o0;-3] U [—%; 2} — yOBIBaET; X € {—3;%} U[2;+o0) - Bospacraer;

. 1
x==3,x=2-min; xz—E—max.

Nlx20; =x2—2x; '=2x—2;x=1; Bo3pacTaeT npy x > 1, yOpiBaeT npn x < 1;
Yy Yy P p Y
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906.

907.

908.

909.

Il:xSO;y=x2+ 2x; ' = 2x + 2; x = —1; Bo3pacraeT npu x > —1, yGsiBaeT npu x < —1;
Otset: x € (—o0;—1] W[ 0;1] - ybbisaer; x &[—1;0] U[1;40) — Bospacraer;

x =%} — min; x = 0 — max.

a) y=ix3 —3x’;y =|x(x—\/§)(x+\/§1 ;

I x e[—\ﬁ;O]u[ﬁ; +oo) ;y'=3x* - 3; x = £1; BospacTact mpH x € (—o0; 17U [1; +o0),
ybbIBaeT npu x € [-1; -1];

I: xe(—m;—«fﬂ U[O;\/g] y=3- 3x2,x = 11; po3pacraeT npu x € [~1; —1], yOuI-

BacT npu x € (—o0; —1] U [1; +o0);
OtBeT: x € (—00;—«/5] u[—l;O] u[l;ﬁ] — yObIBaeT,

xe[—ﬁ;—l]u[o;l]u[\/?;ﬁoo), x =3 ~ Bospacracr, x = 0 - min, x = +1 — max.
6) y=|x—x3|;y=|x(\/§~x)(~/§+x);
I: xe(—oo;—ﬁ]u[O;«/?;:l y=1~3x% x=i%;303pac1am npu
xe[~—]—'Lj| OpiBacT Mpu xe(-oo'——l—}u[—l-'m)

BB P TEUETT)
II: xe[—\ﬁ;O]u[\/g;-roo);yE -1 x=i§; BO3pacTaeT npH
x e(-oo;——l——]u[—l——;m) , yObIBaeT IpH x € [—L—l—} ;

V3l V3 V3’3

OtBer: x€ (—oo;—-l] uli——l-—;O] u [—I——;I] — y6hiBaET,

NER R
g e oo
IRYEH e R H R A
a)y =5x'+3>0Vxe (-0 +x);,  6) y'=—27+—3;>0"x€(“°°;+°°);
x° x
B)y|=x6+21x2+2; r) y’=2l+—sg>0 Y x>0, )
x
' ) , 3 nT
a)y'=7+2sin2x>0V x € (—owo; +te0); 6) y' = 2 >0Vxe| -5 s
cos” x 22
B) y'=—5—>0Vxe(0;m); 1)y =10+ 3cos 3x>0V x & (—0; +o0).
sin” x

) y=2"+2"+11x=-35y'=6x*+4x+11,D=16-4-6- 11 <0, cnenopates-
HO, 6x° + 4x + 11 > 0 Vx € (—o0; +o0);
6)y=3x3—6x2+41x— l37;y'=9x2—12x+4l, —3— =36-41.9<0, cnenosa-

TeNBHO, 9x° — 12x + 41 > 0 Vx € (~00; +c0).
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910. a) y'='6x+4_126x= 4 - >0Vxe(——]-;+oo);
(4x+1) (4x+1) 4
6) y,=2x—10—2)2r+13= 3 2>0Vxe(-co;5).
<=5 (x-9)
911.2) y=—x"—5x+3,y'=-3x* = 5 <0 Vx & (~o0; +o0);
6)y=-2-Tx —x+8,y =—10x* =212 - 1 < Vrx € (~0; +00)
B)y=—x+3F—bx+/[ y=-3C+6xr-6=-30"-2x+ 1) =-3(x - 1)? <0Vxe(—oo +o0);
y=—4¢+4x* —2x+9,y' =—12x7 + 8x - 2, ~?= 16-24<0=12x+8x-2<0
Vx & (—oo; +w0).
912.2) y‘=3x+6_3);_7=— : 5 <0 Vx € (~o0;+00) 5
(x+2) (x+2)
6) y,=—8x—4+8)2c—2=_ 6 2<0vx€(_oo;_l)
(2x+1) (2x +1) 2
913.a) y' =—Tsinx — 15¢cos 3x — 22 <0 Vx e (~o0; +00), yOrIiBaeT Ha R;
6) y'=-2Isin 7x - 4cos§ —25 <0 Vx € (—0; +o), yObiBaeT Ha R,
914.2) y' =3 +a, npH a 2 0 Bo3pacTaeT Ha R;
6) ) =x>—2ax +5, % =a*- 5, npu ae[—\/-S—;\/g] BO3pacTaer Ha R.
915. a) y' = a + sinx, npu g > 1 Bo3pacraer Ha R;
0) y' = 4cos 2x — a, ipn a < —4 Bo3pacraeT Ha R.
916.2)y'=b-2x-3x, D=4—-4.(-3)-b=4+ 126 <0, upu b<—% y6biBaeT Ha R;
1 1
6) y'=- +b<0,b<———, npu b <0 ybuIsaer 1pu Vx & (-3; +0);
Vx+3 vx+3
B) ' =3x7+ 2bx + 3. Ipux = 0 ' = 3, CICHIOBATENLHO, HH NPH KakHX b ByHKLHA He
MOXKeET yOuIBaTh Ha BeeH obsacTu onpeaeenus.
1
r) y'=-2b- <0,mpu b2>0.
2V1-x ]
917.a)y' = 6x% - 6x = 6x(x— 1), Bozpactaerx <0, x 2 | npu a £ -1, a = 2, cneposateib-
Ho,a- 121, a+1<0a=22,a<-1.
6)y' =-3x%+ 3 =-3(x* - 1), Boapacraer x € [~1; 1], ybriaer x <~1,x> | npu
ae(—oo;-%}u[];-koo) , cnefoBateabHo a > 1, a + % <-laz2 a s—% npu
3
ae|~o;—=|U[l;+0) .
2 .
918.a) ' =~——1——2— YV <0nupnx>0,y'> 0 npu x <0, acumnTora y = 0, x = 0 — max;

x“+1
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0) y’:——-—z*—z,y'<0npux<0,y'>0npux>0,acuMnT0Tay=0,x=0—min.
2
79

-6 4 -2 07 2 4 6

24

1 1,2

(x+2)3 '

BO3pacTaer npu x > —2, ybuiBaeT upH x < -2, acUMNTOTa X = —2;

T

919.a) y=-~- =
Y x*+4x+4 (x+2)2

6) y= = P -
W rdx+l (x+1)7 (x+1)*

BO3pacraeT npH x < —1, yOuiBaeT npu x > —1, acumorora x = —1.
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1 2 1 2 2
920.a) y'=~——;y'>0:=~=>0,x">4, "
) y 2 2 y T2 x

V'>0npux € (—o0; =2) U (2; +), ' < 0 mpu x € (=2; 0) L (0; 2),
npH x € (—o0; —2] U [2; +o0) BospacTaer, npu x € [-2; 0) U (0; 2] yObiBaer;

. x
X =2 —min, x = -2 — max, aCHMNTOTBL. y = 5, x=0;

2 2
4 4
ﬁ)y:x * =x+i;y’=l——?;x=12;l-—12—>0;£->1;x2>4;Lx!>2;
x x x x 4
npu [x| > 2 Bospactaer, np x| < 2 yOsIBaet; x = 2 — min, X = 2 — max; aCHMIIT
y=x,x=0.

4x2 +4x-4x* -2 o 2x

921.a) y'= > = ,y'>0npnx2+x—4<0;
2
x2+2) (x +2)
T 14T
npH x € > ; 5 BO3pAcTaer, NpH

2

xe [—00; - Jﬁ)"( : +2J1—7;+°°J ybbiBaeT, acumnrora y = 0;
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2,5 9,2 —x2
X A3 2+4x: ol +4x;S;)">0r1pvw\72—4x—5<0;xs—1;x=5;
(x2+5) (12+5)

npu x € [-1; 5] Bo3pactaer, npu x <I,x > 5 ybriBaeT; x = ~1 — min, x = 5 ~ max,
acumnroTa y = 0.

6) y

2 2 2
—4—
922.2) V' = X 2 . +4 , yOnIBaeT npu Bcex x # 2, acHMnToTsl X =12,y =0;

E e

,_x2—8—2x2+6x_—x2+6x—8

N

np# x € [2;2\/5)u (2&;4] BO3pACTaeT, IIpH x < 2, x > 4 y6piBaeT;

6) y

,y'>0npnx2—6x+8<0;x=4,x=2;

x =2 —min, x =4 — max, aCHMNTOThbI. X = ﬁ\/i ,y=0.

. 200 +2x—2x +2x o 4x

923. a)

@] (e}

npH x 2 0 Bospacraet, npu x < 0 yObiBact, x =0 — min;
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A

B T

24
20422042 Ax

6) v (x2 )2 —-(l) )Z;npanOBospacmer,npnxSOyﬁbmaer,x=0-
+1 +1

2% -8x-2x~8x  -léx

E @

npu x € [0; 2) U (2; +oo) ybrIBaET, n1pu x € (~c0; —2) W (-2; 0] Bo3pacraer;
x =0 — max, acuMaToTsl: y =0, x = 12;

924.2) y'=

, 20 -2x-2x% -2 -4x

S

npu x € [0; 1) v (1; +o0) ybuIBaeT, npu x € (—w; —1) w (-1; 0] Bo3pacraer;
x =0 — max, acumnrotsr: y =0, x = 1.

6) y
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925.2) y'= \—}:—«-l , npu x € [1; +oo) y6riBaeT, npu x € [0; 1] Bo3pacraer, x = | — max;
x

6) y' = L ! = 9-3x-2 JH‘4;s/9—3x>2\}x+4;9 3x>4x + 16;

2Wx+4 9-3x 2Mx+4V9-3x
Tx<=1,x<-1; upu x € [4; —1] Bospacraer, npu x € [-1; 3] yOuiaer; x = —1 —max.

yA

6) KonuuecTBo xopHel B JaHHOM YpPaBHEHHH — 5TO KONHYECTBO MEPECEUCHHS Ipa-~
dukosy=x*'-2+3uy=a. :

W3 pricyHKa BHIHO, YTO TakoH cilyyal HMECT MECTO, KOria psAMas y = a KacaeTcs
rpaduxa dynxuum 8 Touke (0; 1(0)), y(0) =3, cienosaresilo, a = 3.

927. a)

6) UtoGnl ypasHeHHe He HMe0 KOpHEH, HeoOX0AMMO, 4To0hl NpAMas JISXKana Bblllie
rpaduka ynkupm y =—x* + 2% + 8.

13--4113
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Haiinem Touku Makcumyma: y' = ~4x” + 4x =4x(1 —x*) = 0,x =0 - TOqKa'MQHuMyMa,
x =+] — Toukn Makcumyma, (1) =y(-1) = -1+ 2+ 8 =9. Cnenosatensto, a > 9.
928. a) 3 Kopus 6) 1 xopeHs

930.a) y;=x’+5, y, = 15-x,
' =3x*+ 5, BospacTacT Ha R; y,' = —|, y6bIBaeT Ha R, OMH KOPEHE X = 2;
6) y,' = 5x* + 9x + 7, Bospacraer Ha R, onuH kopens x = ~1;
B) 2¢ + 3¢ + 12x— 17=0;y' = 10x* + 9x% + 12, Bospacraer Ha R, OZMH KOpeHb X = —1;
rx’ +4°+8x—13=0,y = 5x* + 12¢? + 8, po3pacraer na R, onuu Kopens x =—1.
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931. a) sin 5x—2cos x— & —x* +2=0,y, =sin 5x—2cos x—8x, ¥, =x° — 2, , = 5c0s 5x +
+ 2sin x— 8 — y6bIBaeT Ha R; )5’ = 5x* + 8 — Bo3pacTaer Ha R, TOMLKO 0/1HO pemene x = 0.

0) 4cos 3x-\l-55in % + 15x=4»—x3,y, =4cos 3x+ 5 sinizc-+ le,y2=4—x3,

¥ =-12sin 3x + %sin% + 15 — Bo3pactaer Ha R; y,' =4 — 3x* - yGpiBaer Ha R,
TONBKO OIHO penrehne x = 0.

932, ) 3cos52’i+5sin3§‘—+18x=46—x5 2y, :3cos%+55in];—x+18x;

y2=46 —x 225, y= —3—;—sin—1;x-+-52—ncos-nzi+ 18 , Bo3pacTaer Ha R;
yi'=- 5x* - 66x2, yObiBacT Ha R, OiMH KOpEHb X = |;

6) 2sin§x—2cosnx—8x=x5—50,yl =28in12t-x—2cos e —8x, y2 =x" — 50,

X .
y'= 1t0057 + 2nsin mx — 8, yGbiBaet Ha R; y,' = 5x*, Bospactaet Ha R, ojmH Ko-

peHb x =2,
933.a)x=3 6) x=-1.

§36. NpumeHeHue npou3eo0HOl ONsT OMbICKaHUs
HaubonbWux U HauMeHbLUX 3Ha4YeHUU 8eTUYUH

934.2) ' =3 = QyHKuUMA PACTET Ha R; Xpin = =1, W(=1) = =9, Yinin ==9; Xruax = 4,
y(_l) = 61 Ymax = 6.
,_ 8 1 1 (1
6) y'=—->0 => dyHKuus pacteT npu X €| =38 1; Xpin ==, 1 = |=-32 Yin =32
x2 4 4 °\4
Xmax = 8:)’(8) =-1, ymax =-1L
B) V= -—% = ¢pynkuus ybnipaer Ha R;

Xmin = 6, }’(5) = laymin = l; Xmax = "27})(_2) = 5symax = 5

13*
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93s5.

936.

937.

938.

939.

940.
941.

942. y

943.

3 :
1) y'=~-5 <0 = dynxuns yGsisact npH [0,3; 2]; xmex = 0,3, %(0,3) = 10,
X

Vmax = 107 xmin=2v y(2)=%’ Ymin =%'

a)y = 2x - §, x ¥ 4 -~ TOUKa MMHUMYMa;

WH=16-32+19=3 (1) =1+8+19=28; )(5)=25-40+19=4; s =28, i = 3.
6)) =2x+4,x=-2,-2¢ [0:2]; ¥(0) =-3,92) =4+ 8- 3=9; Ymax = 9, Ymin = —3-
B)Y =4x—8,x=2;,0(7)=8-16+6=-2;p(-1)=2+8+6=16;y(4)=32-32 +
6= 6; Ymax = 16, Ypin = 2.

Ny =-6x+6,x=1p(1)=-3+6-10=-7;(-2)=-12-12-10=-34;
V(9)=-243+54—-10=-199; yax = 7 Ymin =—199.

, T n
a)y' =2cosx; x= YIS Ve = Z Ymin==2;  0) Ymax = 2; Yinin = —2;

.. e . 1 1
B) Ymax = 65 Ymin = 0; r) Fmax = _2-; Ymin & _E '

NE
) ¥rmax =—_§_;ymin = _\/g; 0) Yuin = "3‘/3; Ymax =03
2.3 1

B) ¥ Vimax =0, Ymin = —T; l') Ymax =E; Ymin =
a) Ymax = 3; Ymin = 0; 0) Ymax = 2; Ymin = 0;
B) Vinax = 'Z;J’min = _4; I‘) Vmax = -—2, Ymin = -3.

—_— . —_— 6 3 . -
A Y = 192 Yo = 05 8) Yax = 155000 = 50000 T = 0%
B) Ymax = 0: ‘min = —3; r) Ymax = 9 Ymin = 0.

) Ymax = 15 Ymin = 05 8) Ymax = 15 Ymin = 0; B) Yimax = 15 Ymin =05 T) Ymax = 15 Ymin = —1.
Y =3 18x+24=0;x - 6x+8=0;x =4, x=2;

Fmax =¥(2) =8 =36 +48 — 1 = 19; Ymin = 1{(4) =64 — 144 + 96 - 1 = 15;

a) y(-1)=—=1-9-24 -1 =-35;p(3) = 17; yinin = ¥(=1) = = 35; Yinax = (2)

6) y(3)=27-81+72 =1 =17, (6) = 35; Y = ¥(4) = 15; Ymax = Y(6) =

8) Vinax = V(2) = 19; Yin = p(-2) = -8 =36 - 48 — | =-93;

) Voax =3(5) = 125 =225+ 120 = | = 19; Ypuin = ¥(4) = 15.

=32 +6x-45=0; 2 +2x—15=0;x=-5,x=3;
Ymax = W(=5) = =125 + 75 +225 = 2= 173; ymin = ¥(3) = 27 + 27 — 135 — 2 = -83;
) Yenax = 173; Ymin = —2; 6) Ymax = —43; Ymin = —72;
B) Vimax = 173; Ymin = 45; r) Ymax = ~2; Ymin = ~72.

Y =318+ 15=0;x'—6x+5=0:x=5,x=1;

Vo =) =1 =9+ 15 =3 =4,y = ¥(5) = 125 - 225 + 75 — 3 = -28;
a)J/max=4;ymin=_3; 6)ymax lz,ymm -28;
B) Vimax = 4; Ymin = _28; l") Ymax = 4; Ymin = —28
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944.

945.

946.

947.

948.

Y =ax = 24x1 +20x=0; 4x(x’ - 6x+5)=0; x=0,x=5,x = 1; 0) = 1;
Yo = (1) =1 =8+ 10+ 1 = 4; ypi = y(5) = 625 — 1000 + 250 + 1 = —124;

a)ymax 10 Ymin = _7; 6)ymax "')’mm"_124
B)Ymnx_IZI;ymln "44; r)ymax ]48vymm="124-
y'=1——4—?=0;(x—-l)2=4;x=—l,x=3;
(x-1)
4 .

Fous =3 =3+ 225,y =p(-1) =1+ =1 -2 =5,
2) Ymax = 6; Ymin = 5, 6) Ymax = =3} Ymin = —4-

l T In
a) y'=- 1205 Youw =14 —5 Yo =1+ —;
4 sin® x Ymax. Fike 4

6)y =2cosx - 1; x=i-;£+nn,.x=§;ymax =y(§}=\/§—§;ymin =-7,

, . . 1 T T T b
B) y'=-2sinx+1]; smx=—2—;x=—6-;ymax =y(€):‘/§+§;ymi" =~—2—;

T T
ry= ~Lx=mnx=0y . =y = |=v3-=;y.., =p(0)=0.
)y 0052x n, X y ax y(3J 3 .me y( )
' 2 4
a)y = 3x —4x=0;x(3x—4)=0;x=0,x=3—;
Ymax HE CYLIECTBYET, = (4) ﬁ_éﬂ _._i-
max Y YET, Vain =V 3 27 9 27’

6) ' =1 —— s 1 = L; Yy HC CYIECTBYET; Yirin = (1) = 1 —2 = —1;
Ax

B) Y =x' — 26 =0;x(x* = 2) = 0;x =0, x=¥2 ; ypax = ¥(0) = 0; yin HE CyHICCTBYET;

, 4
1) §'= " =0 Jipes HE CYMIECTBYET; Yinin = 3(0) = 0.
4
(x +1)
. 1
a) y'=1-—; x =11 ymax = y(~1) = = | = 1 = =2; ypin HE CyWIECTBYCT;
X

. 3P +9-6x° 2.3 W3 3
6) y=t 20 _ 3% ;x=tJ§;ym=y(\/5)=i=£;ym=y(0)=0;

(x2+3)2 x2+3 343 2

B) y’=-2+L2=0;4x2 =l;x=i-}-;ym =y(l
2x

=—=]=1==2; Vmin HE CYUICCTBYET,;
> 2) Ym Y . Y

r—— 5 5
! = —]—0 2 _1 =-— = —=|=1 "‘=315, min
r)y ﬁT 'x+ x= 2 ymax y( 2) +2 y HE

CYWIECTBYET.
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a+b—’24 a=24-b )
949, a) V' =24-2b;b=12,y(12)=144; b= 12,a = 12.
ab=max |24b-b’ =y
484 484 484

6) ab=484a=—;— b= =l-——;b=22a
) by b »y= 2

950.2)a-b=10;a=10+b; 10b+b>=y; ' =2b+10; b=-5,a=5.
6)a-b=98,a=98+b;b>+98b=y; ' =2b+98; b=-49, a =49.

951.a) a(a+36)=y; a’* +36a=y;y'=2a+36;a=-18,b=-18+ 36 =
6)a(a-28)=y,a*-28a=y;y' =2a~28;a=14,b=—14.

a+b=3 a=3-b s ,
952.a) 3 3;y=9—3b+b;y’=3b ~3; b=, Ho T.K. 110 YCNO-
y=3a+b’ {y=3a+b )
Buro b>0,tob=1,a=2.
a+b—5 a=5-b
6) 3 3 e=5b" - by = 1567~ 46> = b(15 - 4b); b =0, b=— 9
y=ab’ (y=ab 4
HO T.K. 110 ycaosuio b > 0, 1o b=l§;a=—5-.
4 4
2a+2b=56 |[a=28-b
953. a) ; ) 1y =28-2b;2b=28;b=14,a= 14
ab=y 28b—b =y .
+b:36 a=36—b
{a ; L 5 Y=36-2b26=36;b=18,a=18.
ab=y 36b-b' =y
a+b=100 [a=100-b
954. a) : 53" =100 — 2b; 2b = 100; b =50, a = 50
ab=y 1006-b> =y - ,
a+b=120 a=120-4
6) ) =120 - 2b;2b=120; b =60, a = 60.
ab=y 1206 -b -y
b =16
955.a ){‘2’ " =%+2by—2—3—2— b=4,a=4;
a+2b=y’ 2a+2b =y b’
164
b 64
; 2 = ,yz-l-?-+2by 2—1228;b=8,a=8..
a+2b=y’ 2a+2b y b
2500
b= 2500 ==
5 {; " ¢ iy =200 2y =2-2900 b 50, 0= 50.
@+2W=y logrm=y b
957. KD = DM =x; BH, —§2£ DH2=i(H|HHZ — Touky nepeceyenus BD ¢ PE u

KM cOOTBETCTBEHHO);
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S=-;—(PE+KM)-H,H2=%(x 2+3J5)( J‘—i‘/—i—i) ;(39+10x——x2);

S'z%(10—2x)=0;x=5;5=%(39+50‘25)=32'

958'3) ymax=\/§;ymin20; 6) .Vmax:"/i;yminzl;
B) ymax=\/5;ymin=0; r) ymax=\[2_;y|nin:0.'

959, a) y =2 — 5sin(x + a); Ymax = 73 Yimin = —3;

6) y=3sin x —4cos x + [; y = 5sin(x — &) + {; Yax = 6, Vimin = —4-

960.2) ) =4x° + 24" + 48x +32=0; X’ + 6x>+ 12x + 8 =0; (x + (2’ - 2x + 4+ 6x) = 0;
(x+2)(P +dx+4)=(x+2P =0, x=-2;
W-2)=16-64+96 - 64 +21=133; (-3)=81-216+216-96+21 = 6;

Y0} =215 Yuin = Y(=2) = 5, Ymax = Y(6) = 21.
6)y =4 - 122+ 12x-4=0;x° =357+ 3x -1 =0,
(x‘1)3=0;X=l;J’max=y(4)=7l,ym;.,=y(l)=l—4+6-—4-—9=-10,
961.a) y = x" - 5|x| + 6, [0;4]; Ha 3Tom poMexyTKe X > 0 = =x'~5x+6;) =2x-5;
5 5y 25 25 25 1
= Ve =M0)=6; y . =y ==t b=——+O6=——.
X=0 n0) Vmin y(z) T n 2
6) y=x* — 5lx| + 6, [-5;0]; Ha 3ToM npomexyTke x <0 => y=x* +5x + 6,y = 2x + 5;

5 5 25 25 25 1
=== =y(0) =6, m Y ==t b=t b=——.
x > Ymax = ¥(0) Ymin y( 2] 4 2 2 4

B) y=x"+ 8lx| + 7, [1;5]; na 3TomM npoMexyTke x > 0 Sy=x'+8x+7;y' =2 +8;

X = —4 — He NOAXOAMNT;

ymax=y(5) =25+40+7= 72;ymin:y(l) = 16.

r)y=x2+8lxi+7, [-8; —2]; Ha aToM npome)KyTxchO:>y=x2—8x+7;y'=2x— 8-

— X =4 — He NOAXOANT; Yyux = (~3) =64 + 64 + 7 =135, yrn =p(-2) =4 + 32+ T =43,
962. a) y=x>—3x, (~0; 0], ¥ = 3¢% = 3; x = —1; ymae =J(—1) = =1 + 3= 2; Y5, — HE CYILECTBYET,

6)y=x3 — 3x, [0; +00); Ymin = V(1) =—=2; Ymax — HE CYLIECTBYET.

X +3-4x7  3-3x° 1
= ;x=1%l max =V )=~
(x4 + 3)2 (x4 + 3) T }( ) 4

1
6)ymin =y(_l) = “Z s Ymax =y(0) =0.

963.2) ¥ =

;ymin(0)=0 >

964.3) y= sin? Zsinx =w1—sinx—lcosxsinx= lsin)c—isinzx ;
2 2 2 2 4

. . 2
y'=-1—cosx—lcos2x=0; sm3—xsm£=0; x=27n, x:ﬂ;x=———z;
2 2 2 2 3

m) 343 33
y _T =T _~_—~_.len’ymax:0'

4 2 8
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72X

, X . x . x( . x X,
6) y'=-cos—-sin=cosx —cos”=sinx = 0; cos —| sin—~cosx +cos=sinx |=0 ;
2 2 2 2 2 2

x , 3x 2wk
cos—-sin—=0; x=n+ 2%, x =——}
2 2 3

2n 1 1 1 1
y(0)=l;y(1t)=0;y( 3 ) z'(_3)=~§;ymin =__8"ymax =1

965.a)1:x2l;y=f—3x+4;y'=2x_3=o; x=§-;

3) 9 3y 7 )
DN=1-4+5+({1-1)=2, pj=|==—6+5+|1-=|=—; y(4)=8;
¢ (-1 y(2)4 ( 2)4y()
M:x< l;y=x2—5x+6;y'=2x—5=0; x=§ — He noaxoqut; ¥(0) =6,
=8;

7.
Ymin =Z’ Yimax

OLx>ly=x-3x~1;)'=37% -3 x=1Lp(1)=-3;(3)=-17;
Mx<Ly=1-=3x-xy=-3 -3 11) =3 = Prac M=1) =5 Ymin = =3} Yenax =

8 s (Y5 . 3 (1Y 1 (17} 17 . 1 31
966.a) y'=2- sx==y| = |=-—4=—7;y\ = =2y — |[= -8=xiye|—Zig |
Ny 16x—4x4y(4)2 2){4)2){4) 2 2y[22

11 5 3 1 1.3

6) V=——-=x=5y(5)=4--=2y()=-5;»(10)=6-5=L ye|{ —=;=|.

VY=o )=y (=5 (0) ye[zz]
967.2) ' = 1o+ 2x+4+x= Ix+4

&+2 Wx+2 2x+2’

x:—i;y(.—i):—i _-i.}- :-—i e —wi 6;4@),
3 3 3V 3 9

1=2x-x 1-3x 1
6 —\/ 2x = s X=—3
) Y \f—2x J=2x J1-2x 3

(D)oo =E]

968.a) y'=+x+a+ J3xtla ;x=-ﬁ;y(_gf_)=_.2_a.\/§=_6\/§;

~/x+a ZJx+a 3

aJE=27;a=273=9.

6 __ a-x_a-x- 2x a- 3x _a (ﬂ)_.z_a‘/zzlo 5;
R ¥ ey SV ek B 37106

a\/c;=15\/1_§;a=15.
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q +8d =1 @ = 1-8d
269.2) 2y = {(01 +3d)(a; +6d)a; +7d) = {(I—Sd)(l-2d)(l )=

=(1+10P - 1)1 ~d)=1-d+ 108 - 10d* ~T1d + 1 =1-8d + 17d2— 104°
Y =-8+34d - 30d* = 0; 154 — 17d + 4= 0; D = 289 — 240 = 49;

g =0*7_4., =l ( ) 1—4)(1——)(1__)=_ (__)l=i;
0 s 5 525
y(l)=(,_£)(1_£)(1_l)= 212 4., 4
3 N30 T3)TT3TE T TS
a+d=6 fay=6-d g _
% {(al+2d)a1(a|+5d)=y’{(6+d)(6-—d)(6+4d)=y’ »=(6-d)6+ 4d)

=216+ 144d - 6% 4,y = 184~ 12d— 122 = 0;  +d —12=0; dy = 3: dy =—4;
¥(3)=9-3-18=486; ((—4)=2- 10 - (-10) = =200; d = —4.

970. a) y, = 2x%; y, = 4x. [Inuna otpeska paeHa 4x — 2x> = fx), x € [0; 2]; f(x) =4 —4x;
xp=1; _/(1) 4-2=2;
6) yi = x%; y» = —2x. JlIHHa OTpe3Ka paBHa —2x — X° = = flx), x € [-2; 0]; fi(x) =2 —2x;
x=-Lf-1)=2-1=1

97l.a)\/0 x) +(1,5- y) = x) f(x)-,’x + 1,5~ Jx +——3x +x' =

2J -2x? +9 J 2x2+9-
4

x=0,x=zxl; f{0)==; f(l) " 1); (51, (-L1);
=\,45 x) +y \/—-—9x+x +x= J——8x+x

2x -8

f'(x) = ————
2 ﬂ—8x+x
\l4

972. Tlycre 2 — BbICOTA TpANCUHH;

S=%(15+2 225 - h? +15)h=(]5 +\/225—h2)‘1;

2
S =15+225- 4? —h—;ls 225—h* +225-2K* =0;

V22512

50 625 — 225k% = 50 625 — 900k* + 4h*; 4K* - 675k = 0; K*(4h* — 675) = 0;

hZ_E? a=15+ 2,/225—351?.45 2. 1:25_30

973. a) Ilyctb a — yron MexxAy OCHOBaHHEM # OOKOBO# CTOPOHOI X — CTOPOHa NPIMO-
YTOJILHHKA, KOTOpas COBIAJAET C BRICOTOH, y — €ro Apyras CTOPOHOI.

;x=4; y(4)=2;(4; 2).
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Torna tgo = 5=W 80— y——,y 80———S 80x—— S'= 80—2

y 5 5
x =200, Ho x € (0; 100] = x = 100, y = 60; S = 6000.
6)a=24,b=8,h=12.
[yeTs 0 — yron Mesay 60sbIIMM OCHOBAaHUEM TPaNcUUH H ce 60KOBOi CTOPOHOT,
X — CTOPOHA 1IPAMOYIOJIbHMKE, KOTOPas COBLIARACT C BLICOTOH, y — €I'0 Hipyrad ¢To-

poHa. tga=i= x ;24— y=— 4x s y= 24—»1— S =24x ui 18 = 24_§_f_-
-4 24—y 3 3 3 3
x=9,y=12;S=108.
974, a) TlycTb X — CTOPOHa NPAMOYTONBHHUKA, JeKauwas Ha AB, y — ero apyras cropoHa,
a=ZDCB.

Torna tga—u=3=l= u ;x=3——l-y;y=—3x+9;S=—3x2+9x;
9-3 6 3 9-y 3
3

S =-6x+9; 2,y=—%+9 ,HO AE - AB =21 = Spax =21.

I\)|\O

6)a=7,b=18,c=3,m=1,
ITycts x — CTOpOHA MPAMOYTONBHUKA, JIcKalas Ha AB, y — ero apyras cropoda, o= /DCB.
7-1 2 X S 5

Torma tga = =Z= 18—y =Zx; y=18-=x;
T S A T Nt >

S=18x—§x2;S'=18—5x;x=§;y=9;S=32,4;AE-AB=21 == Spax =32,4.

975.AC=a; AB=b; CB=AC-AB=a- b, AD =x; BD=+x* +b*;CD =x*+a® .

c
A
a
Y B
b ¢ ¢
D
A § /

5

2
flo Teopeme kocuuycos (a—b) = b rxt+at - ZJ(JCZ +b° )(x2 + az)cosa ;

2x? +2ab = 2\/(x2 +b° )(x2 +a )cosa; cosoL =

x* +ab
2
x“+ab x“+ab

\/(xz +b? )(x2 + az) ’
S(x)= =

\/(xz +bz)(x2 +a2) \/x4 +x2 (az2 +b2)+b2a2 ;
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§36. [NpumereHue npou3sodHol Or1s OMBICKAHUS HAUBOMBLULX U HaUMEHBLUUX 3Haverul] 20

2x\/x4 +x° (a2 + b2)+ bla® — ("2 + "b)(‘b\'3 + 2x(a2 ¥ bl))
2\/3(4 +x° (a2 +b2)+b2a2

f(x)= 7. .2V .2 ., .2 =03
(x +b)(x +a)

2x (x2 +b? )(x2 + az) =x()r,2 +ab)

2’ + X’a* + b7+ x) = 2t + 2x%ab + Pd + b+ &b + ab’
2ab(ab - x*) + a*(x* - ab) + b*(x* — ab) = 0; (x> — ab)(a - b> = 0; x =+Jab ;
Omax PR X = \/;1; .

976. K] = 12; x — nyThb neiexoja 1no 4opore, y — NyTh NELIEX0a MO JIecy.

K

x 13

K y

A b5
5

CymmapHoe Bpemd | = % + % JAK=12 - x;

=y25+(12-x)*;1 L, 2x—24 Ly x12 =0;

23Jx 2454169 5 3Wx*_24+169
%\/xz—24x+169 =12-x:95% —9- 24x+9 - 169 =25(144 — 24x + x2);

16x? - 384x + 2079 = 0; x, = 8,25; x; = 15,75 — e noaxonur,

33 25 x 4 33 25 56
=2y = 254375 =2 =24 2220 1 2220 o 44
X= 4 3 5+5 20 2 15 Yaca MHHYTbI.

977. IlycTb x — JUIMHAa CTOpPOHBI OCHOBaHMA Gaka, y — ero BBICOTA.
V=xly=32;S=x*+dxy=x*+ 128, 3 S(x) =2x— l—2§—0 ©=64;x=4,y=2.
X x?

Ortser: 4 oM, 4 1M, 2 am.

978. V= xzy =343 (x — nuHa CTOPOHBI OCHOBaHKA Baka, y — ero BBICOTA),

S=2x2+4xy=2.x.2 1372 (S =4x - 1372
X

=Qx=7,y="7
x

Otser: Tm, TMm, 7M.

979. Iycr 2x v 3x — AIMHBI CTOPOH OCHOBAHHA KOPODa, y — €ro BeICOTa.

V=6 = 576; S = 12 + Gy +xy = 127 + 20, 5 =24y~ 20 g,
X x
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3
56 1 _,,35 J§

=40; x, =235,
0 Yo = 6 4 J—
Orser: 4\/3 M; 6\/— 24\/_

980. V =, {(d 2yt )x (x — anuna Gokosoro pebpa npHU3MbL);

V=d"-32=0; x—%=\/§d.
981. a=2/p* - 1%;5,,, =4(p2—h2);V=-§--4(p2—h2)h;

3

V'(h):f;—(p2 -3h?)=0; h=—j—_—

982. MycTh x — IMaMeTp WMIMHAPA, h — ero BhicoTa; 2x + 24 = p;

V= n( jh n[p_zh]hV’ (4(;; 4ph+4h2)hj—z( —8ph+12h) 0;

2
Sptap P 4
124" - 8ph + p*=0; hy, = sh=Shy =2
pn T p 1.2 24 1=
hy — He noaxoauT, T.X. 2, = p, Toraa x = 0, yero GbITh HE MOXET; 3HA4HT A =§ .

983. S = 2nRh + 27R? — mrowans GoKoBoI MOBEPXHOCTH; V= tRh;

h= VZ,S=2K+2nR2;S'(R)=—2—V—2+41IR=O;R3 r. R—3’L
R R R 2n 2n





