(tuodifre
CHUONG VIII

PHUONG TRINH LUGNG GIAC KHONG MAU MUC

Trudng hep 1: TONG HAI SO KHONG AM

Ap dung Néu thi A=B=0
A+B=0

. {AZO/\BZO

Bai 156 Gidi phuong trinh:
4c0s” X + 3tg’x — 43 cos x + 2/3tgx + 4 = 0 (¥)

Ta co:

(*) < <2c0sx—\/§)2 +<x/§tgx+1)2 -0

Bai 157 Gidi phuong trinh:

8cos4x.cos” 2x + V1 -cos3x +1=0 (%)

Ta c6: (*) & 4cos4x(1+cos4x)+1++1-cos3x =0
=N (4cos2 4x+4cos4x+1)+\/1—cos3x =0

4:)(2cos4x+1)2 ++J1-cos3x =0

cos4x:—l cos4x:—1
2 & 2

cos3x =1 3x = k2, k €[]

cosdx = ——
2

X = %, k €[l (c6 3 dau ngon cung)




1

cos4dx = ——
=

x=—?n +m27 hay x = m2n hay x=2§+m2n,meD

@x:i%+m2n, m €[]

(tanhdn k =+1 va loaik=0)

Bai 158 Gidi phuong trinh:
g sin” 3x
sSsm "X +-—

(cos 3x sin® x + sin 3x cos?® x) = sin x sin” 3x (*)
3sin4x

Ta ¢6: cos 3x.sin® 3x + sin 3x.cos® x
= (4 cos® x — 3 cos x) sin® x + (3 sin x — 4 sin® x) cos® x

=-3cosxsin® x + 3sin xcos® x = 3sinxcosx(cos2 X — sin? x)

= g sin 2x.cos 2x = § sin 4x

Vay:(*) < sin® x + isin2 3x = sinxsin® 3x va sin4x # 0

1 21 1
o EsinZSX—sinx —Zsin43x+zsin23x=0w‘1 sin4x # 0
1 1
=N Esin2 3x —sinx | + Zsin2 3x(1 — sin? 3x) =0 va sindx =0
1 21
= Esin2 3x —sin x +Esin2 6x =0va sindx =0

sin4dx # 0
1., )
= Esm 3X =sin X

sin3x=0vcos3x=0

sin4x # 0 Sim 4x =0

& <sin3x =0 V= =s8InXx
sinx = 0(VN) sin 3x = +1
sindx # 0

. 1
& {sInxX =—
2

3sinx —4sin® x = +1




sindx # 0

S
sinx = —
2

sin4dx # 0

=
X:%+k2nv%+k2n,keD

@X:g+k2nVX:5—g+k2n,keD

Trudng hgp 2 Phuong phdp doilap
« |[A<M<B .
Néu thi A=B=M
A=B
Bai 159 Gidi phuong trinh:  sin® x — cos” x = [sin x| + |cos x| (%)

Ta c6: (*) < sin®x — cos” x = [sin x| + [cos X|
< —cos 2x = [sin x| + |cos x|
cos2x <0
{cos2 2x =1+ 2[sin x||cos x|
cos2x <0 cos2x <0
< {— sin? 2x = 2|sin 2x| {sin 2x =0 (cos2x=+1)
< cos2x =-1
& X = g +km, k el
Cdch khdc
Ta c6 sin’ x —cos® x < sin* x < [sin x| < |sin x|+ |cos x|

cosx=0 .
Dodé (*) < ., . s cosx=0x=—+km,k ell
sin x=|s1nx| 2

Bai 160: Gidi phuong trinh: (cos2x — cos 4x)2 =6+ 2sin 3x (*)

Ta c6: (*) < 4sin® 3x.sin” x = 6 + 2sin 3x
e Do:sin®3x <1 va sin®*x<1
nén 4sin® 3xsin®x < 4
. Do sin3x > -1 nén 6+ 2sin3x >4
Viy 4sin”?3xsin®x < 4 <6+ 2sin3x
DA4u = clda phuong trinh (*) ding khi va chi khi




sin’8x=1
sin?x=1 @{sm x=1
1

sin 3x — — sin3x =-1

T
=+—+k2n,k €l]
X 2+ 2mk <:>x=g+k2n,keD

sin3x = -1

3 =3
cos® X —sin® X
= 2cos 2x (¥)

Bai 161 Gidi phuong trinh: -
Jsinx ++/cosx

Piéu kién: sinx >0 Acosx =0
Ta cé: (¥)

< (cosx —sinx)(1+sinxcosx) = 2(cos2 X — sin® x)(\/sinx + \/cosx)

cosx—sinx=0 @))

1+sinxcosx:2(cosx+sinx)(\/sinx+x/cosx) (2)

) n

Ta c6: (1) otgx=1ox=—+kn,k el
UXét (2)

Ta c6: khi sinx > 0 thi V/sinx > sinx > sin® x

Tuong tu Jeosx > cos x > cos® x

Viy sinx +cosx >1 va +/sinx ++/cosx >1

Suy ra v€ phdi cla (2) thi > 2

Ma vé€ trdi ctia (2): 1+%sin2x Sg
Do dé6 (2) v6 nghi€ém

Vay: (%) <:>x:2+kn,keD

Bai 162: Gi4i phuong trinh: +/3 — cosx —+/cosx +1 = 2(¥)

Ta c6: (*) < f3-cosx =2++cosx +1
< 3-cosx=5+cosx+4Jecosx +1
< —2(cosx +1) = 4Jcosx +1

Ta c6: —2(cosx +1) <0Vx

ma 4ycosx+1>0Vx

Do d6 dd'u = cda (*) xdy ra <> cosx = -1
sx=n+k2x ,kel




Bai 163: Gidi phuong trinh:

cos 3x + 2 — cos® 3x = 2(1 + sin? 2x)(*)

Do ba't ding thitc Bunhiacdpski:

|AX + BY| < VA® + B> VX? + Y?
nén: ‘1cos 3x + 12 — cos® 3x‘ < \/5.\/cos2 3x + (2 — cos” 3x) =2
Dau = x4y ra < cos3x =2 - cos” 3x

{cos 3x>0
=N

cos?3x = 2 — cos? 3x

cos3x >0
= < cos3x =1

cos3x = *1
Mit khdc: 2(1 + sin? 2x) > 9
diu =xdyra < sin2x =0

Vay: cos 3x + /2 — cos” 3x S2£2(1+Sin22x)

ddu = cda (*) chi x4y ra khi:
cos3x=1Asin2x =0
cos3x =1

N kr Py A
x:7,k el (c64daungon cung)

S x=2mn,m el

Bai 164: Gidi phuong trinh:  tg®x + cotg’x = 2sin® [x + gj (*)

biéu kién: sin2x # 0
. Do ba't ding thifc Cauchy: tgx + cotg®x > 2
dd'u = x4y ra khi tgx = cotgx

e  Mitkhdc: sin(x +B <1
A . 5 T
nén 2sin [X+—J <2
4
» , .. T
ddu = xay ra khi s1n(x +Zj =1

Do d6: tg’x + cotg®x > 2 > 2sin’® (x + gj

tgx = cotgx

Dau = cda (*) xdy ra << . o
sin|x+— (=1



tg’x =1
< T
X:Z+k2n,keD

<:>X:£+k2n,keD

Truong hop 3:

. . [A<MvaB<M A=M
Ap dung: Néu{ va hi{

A+B=M+N B=N

. . sinu=1
sinu+sinv = 2 &9
sinv=1
. . sinu=1
sinu-sinv = 2 << |
sinv=-1
. . sinu=-1
sinu+sinv = -2 &1 |
sinv=-1

Tuong ty cho cdc truéng hgp sau
sinuxcosv =12 ; cosutcosv = +2

Bai 165: Gidi phuong trinh: cos 2x + COS%TX -2=0(%)

Ta c6: (*)@cos2x+cos3—xz2

Do cos2x <1 va cos3—X <1

nén dadu = cla (*) chi x4y ra
cos2x =1 x=kn,k ell

& < & X = 8mm, 0
cosﬁzl x=8—hn,heD * = emnme
4 3
Do : kn=@©k=&
3 3

dé k nguyén ta chonh =3m(m e Z) (thi k =8m)
Cach khac
cos2x =1 x=kn,k el
3x & 3kn < x=8mn,mel]

cos— =1 cos 1
4 4

Bai 166: Gidi phuong trinh:
oS 2X + cos4X + cos 6x = cos X.c0s 2x.cos 3x + 2(*)




cos 2X + cos4x + cos 6x =2c0s3xcosx +2cos®3x — 1
=2cos3x(cosx + cos3x) - 1

=4 cos3x.cos2x.cosx —1
Viy: cos3x.cos2x.cosXx = %(cos 2xX + 6cos4x + cos6x + 1)

Do dé:
1

(*) < c0s 2x + cos 4x + cos 6x = — (082X + cos 4x + c0s6X) +

N

= §(cos 2X + cos 4x + cos 6X) = =

< cos 2X + cos4x + cos6x = 3
cos2x =1 2x = k2, k el (1)
< <cosdx =1« Jcos4x =1 (2)
cosbx =1 cos6x =1 (3)
o 2x=k2n,k el © x=kn, k el]
(_ Thé (1) vao (2) va (3) ta thi'y hi€n nhién thda)

Bai 167: Gidi phuong trinh:
c0s2x — /3 sin2x — \/3sinx — cosx+ 4 = 0(*)

Ta co:

(*) o 2= [—%COSZX +§sin2x] +(§Sinx +%cosx}

o 2= sin(2x—£)+sin(x+£}
6 6

. T
Sln[QX——j=1 2x—£=£+k2n,keD
6 6 2
sin| x+ 2 |=1 X+E=£+h2ﬂ:,heﬂ
6 6 2

X=E+k1’t,kED

= 3 <:>x:£+hn,heD
X=§+h2ﬂt,h€D

Cédch khac

sin (ZX - %) sin (2x - —] =

(") <
):1 E=£+h27€hED
6 2

o la

sin (x +




sin(2x - Ej -1
6

X:§+h2n,heD

= c>x=£+hn,heD

Bai 168: Gidi phuong trinh: 4 cosx —2c0s 2x — cos 4x = 1(*)

Ta c6:(*) < 4cosx—2(2coszx—1)—(1—251n2 ZX) =1
& 4cosx —4cos® x + 8sin® xcos® x = 0

< cosx= 0 hay 1-cosx+2sin”’xcosx =0

& cosx=0hay lecosx(Zsin2 x—l):O

< cosx=0 hay 1-cosxcos2x =0(*%*)

< cosx=0 hay 1—%(cos3x+cosx):0

< cosx=0vcos3x+cosx =2

{cosSx:l
< cosx=0v
cosx=1

cosx=1
S cosx=0< 5
4cos°x—-3cosx=1

= cosx=0veosx=1
@XI%+k7‘EVX=k2TC,kED

Cdch khdc
(**) < cosx=0 hay cosxcos2x =1

{cosx: 1 {cosx=—1
< cosx=0v

cos2x:1v cos2x=-1

P x =k2m k €[] x =n+ k2n,k e (loai)
Sx=—+kmkelv

2 cos2x =1 cos2x =-1
@x:g+kEVX:k2n,keD

Bai 169: Gidi phuong trinh:
1
tg2x + tg3x + =0(*
& & sin X cos 2x cos 3x ( )

Piéu kién: sin2xcos2xcos3x # 0
Lic do:

" sin2x sin3x 1
(*) < +

+ =
cos2x cos3x sin X.cos 2X.cos 3x
& sin2xsinxcos3x +sin3xsinx.cos2x+1=0

< sin x(sin 2x cos 3x + sin 3x cos 2x) + 1 =0




& sinx.sinbx = -1
o —%(cos 6x — cos4x) = -1

& c0s6x —cosdx = 2

t = cos2x t = cos2x
cos6x =1 3 3
= 4t° -3t =1 < 4t° -3t =1
cosdx = -1
2t -1=-1 t=0
Do dé6: (*) vd nghi€m.
Cdch khdc
. . sinx=1 sinx=-1
S sinx.sinbx =-1<1< . .
sinbx=-1 sinbx=1
X=E+k2n,keD X:—E+k2n,keD
= 2 hay 2
sinbx=-1 sinbx=1
oS xed
Bai170:  Gidi phuong trinh: cos® 3x.cos2x — cos® x = 0(*)

Ta c¢6: (*) < %(1 + cos 6x ) cos 2x —1(1 +c0s2x) =0
& cosbxcos2x =1
= %(cos 8x +cos4x) =1

< c0s8x +cos4dx =2

cos8x =1

cosdx =1

2cos?4x-1=1
=

cosdx =1

cos’4x =1

cosdx =1

& cosdx =1
S 4x = k2n,k el

k
@X:—n,keD

Cdch khdc
< cosbxcos2x =1

{cos 2x =1 {cos 2x = -1
o ha

cosb6x =1 cos6x = -1




2x = k2m, kel 2x =n+k2n, kel
a
cosbx =1

X=E,keD
2

cosbx =-1

Cach khac
{cos 8x =1 {cos 8x =1
=

cosdx =1 4x = k2n, k e

@x:ﬁ,keD

Truong hop 4: DUNG KHAO SAT HAM SO
y =a" 12 ham gidm khi 0O<a <I.
Do do6 ta cé

|sinx|m <|sinx|"<:> n>m,Vvx ¢%+k7r, kel

lcosx|™ < |cosX|" < n>m,Vx ¢%+ krz, kel

lsinx|™ < [sinx|" < n>m,vx

|cosx|™ <|cosX|" < n>m,Vx

2

Bai171:  Gidi phuong trinh: 1- XE — cosx(*)

2
Ta c6: (*)<:>1:X3+cosx

X2
Xét y :?+cosx trén R
Taco:y' =x-sinx
va y'=1-cosx>0VxeR
Do dé y’(x) 12 ham dong bi€n trén R
Viy Vxe(0,0):x>0nény'(x)>y'(0)=0
Vx € (-»,0):x<0nén y'(x)<y'(0)=0

Do do:
X - 0 + 0
y - 0 +

Y \1_/

Vay : y=%+cosx21VxeR

D4u = cda (*) chi xdyrataix =0
Do d6 (¥) < x=0e




Bai 172: Gidi phuong trinh
sin® x+sin® x=sin® x+sin'® x (*)

Ta c6
sin® x >sin® x va ddu=x3y ra khi va chi khi sin’x = 1hay sinx =0
sin® x>sin'® x va ddu=x4ay ra khi va chi khi sin’x = 1 hay sinx =0

osin’x =1 v sinx =0

&X = i%+k27z v X =k2x, kel

Cach khac

(*) < sin® x = 0 hay 1+sin? x=sin* x +sin® x

<sinx =0 hay sin? x=1

BAI TAP
Giai cdc phuong trinh sau
1. lg(sin2 x)—1+sin3 x=0

2. sin4x—cos4x=1+4\/§sin(x—£j

3. sin® x + isin2 3x = sin x.sin” 3x
™V = |cos x|

208 X +v/2 5in 10x = 3v/2 + 2 cos 28x. sin x
(cos 4x — cos 2x)2 =5+ sin 3x

sin X + COS X = \/§(Z—Sin3x)

sin 3x (cos 2x — 2sin 3x) + cos 3x (1 + sin 2x — 2cos 3x) = 0

© ©® e Ooe

tgx + tg2x = —sin 3x cos 2x

10.  2log, (cot gx) = log, (cos x)
11. 29" =cosx véix € {O, g}

12.  cos®x+sinx=1
13. cos2x—cos6x+4(sin 2x+1) =0
14. sinx+cosx =+/2 (2 - cos 3x)

15. sin®x+cos®x=2-sin x
16. cos?’x—4cosx—2xsinx+x>+3=0
17, gkinx | |sin x| =gin® X + cos X

18. 3cotg’x+4cos’®x—2/3cotgx —4cosx+2=0

Th.S Pham Hong Danh (TT luyén thi Vinh Vién)




