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1x = 0
<:>l—lsinzx:1—2sinx<:>lsin2x—25inx:0<:> s%nx <:>x:k7r(keZ)
2 sinx =4(VN)
2018
0<x<2018=0<kx<2018<=0<k< :>ke{1,2,3,...,642}
V4
Vay tong cac nghiém can tim 1a:
642(642+1)
S:7r+27r+37r+...+6427r:7r(1+2+3+...+642):—7r:2064037r

DANG 3. PHUONG TRINH BAC NHAT POI VOI SINX, COSX:
a,b,ceR

a’+b>#0
Phwong phap giai:

C6 dang asinx+bcosx=c(1) trong d6 {
Chia 2 vé cho Va’ +b” ta duoc:
(1) - a b
Ja’ +b’ Ja* +b?
a
——=cosa
Ja* +b*
b

sinx + CcosSx =

C

c

\Ja® +b’

bit = (1) = sinx.cos & +cos x.sin & =

=sina
a’+b’
o sin(x+a)= %(2) . Day la phuong trinh lugng gi4c co ban.
a +b
+ Phuong trinh sin(x+a) = — < ¢6 nghiém khi:
a+b’
2
— cle — <lod+b>c"
Na' +b’ a’+b
a :
ﬁz sSinao

+ Ban c6 thé dit: a b+ b

=cosa

a’+b’

= (1) = cosx.cosa +sinx.sina = & cos(x—a)=

C C
Na' +b Na' +b
Viéc dit thé nao thi tuy ting bai dé duoc 101 giai hop ly nhat.
Vidu 1. Phuong trinh msinx—cosx=1 v61 m 1a tham s6 vo nghiém khi:
A. me(0;+x). B. meR\(0). C.med. D. m=0.
Loi giai:
Chon C.

+ Taditim m dé phuong trinh msinx—cosx =1 c6 nghiém rdi ldy phan bu
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Vidu 2.

Vidu 3.

+ Ta c6: Phuong trinh msinx—cosx =1(*)c6 nghiém < m* +(-1)" 21> & m* > 0Vm e R

Vay phuong trinh (*) c6 nghiém Vm eR suy ra phuong trinh msinx—cosx =1 vo nghiém khi
med
Nghiém ctia phuong trinh sinx ++/3 cosx =1 la:

s
x=——+k2x
A. ¢ (ken). B.x=-Z+k2r(keZ).
T 6
x=—+k2rx
L 2
x:—%+k7r x=k2rx
. kel). . keZ).
¢ 4 ( - ) D x:£+k27r( < )
x=—+kr
Loi giai
Chon A.

Phuong trinh @%sinx +?cosx=%( chia 2 vé cho Va’ +b* =/1+3 =2)
T . . T 1 . ) 1 . V4 .

< COS—SINX+SIN—COSXxX=—<=SIM| x+— |[=—<=SsIn| x+— |=SIn—
3 3 2 3) 2 3 6

x+£=£+k27r x:—£+k27z
& 3 56 o 6 (keZ)
x+£:—ﬂ+k27z x=£+k27z
3 6 2

Goi a,b 1an luot 1a nghiém dwong nhoé nhat va nghiém am 16n nhat cia phuong

\ cosx—sin2x ;
trinh — =3, ta co:
2cos" x—sinx —1

A. ab=0, B. ab

s 117° n’

C. ab=-

Loi giai:
Chon C.

+ Diéu kién: 2cos’ x—sinx —1# 0 < 2sin” x +sinx —1#0

xz=-Zikon
. 2
sinx # —1

= = x2Z ko (keZ)
s1nx¢5 6

xi%+k27z

+ Phuong trinh < cosx—sin2x = \/5(2 cos® x—1—sin x) & cosx—sin2x =+/3 (cos 2x —sinx)
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) ) 3. 1 1 . 3
= 3s1nx+cosx:sln2x+\/§cos2x<:>Tsmx+5cosx:Es1n2x+70052x

C>COSESIHX+SII’IECOSX:COSESln2X+SlIl§COS2XC>Sln(x+gj281n(2x+gj

x+£:2x+£+k27r x:—z—k27z

o 6 3 =N 6 (keZ)

x+Z=g-2x-Z1kon x:—£+(2k+2)£
6 3 6 3

Két hop diéu kién suy ra phuong trinh ¢é cac nghiém x = —%— k27 (keZ)

117°
36

Chon k=1:a=%;k=0:>b:_%:>a‘b=_

Vidu 4. Phuong trinh 3sin3x++/3 cos9x = 2cosx+4sin’ 3x ¢ s6 nghiém trén (O; %) la:
A. 2. B. 3. C. 4. D. 5.
Loi gidi:
Chon D.
Phuong trinh < 3sin3x —4sin® 3x ++/3 cos 9x = 2 cos x

= sin9x+\/§cos9x:2cosx@%sin9x+73cos9x:cosx

. T . T Vs
= smgsm9x+cosgcos9x =COSXx & cos(9x—gj =COoSX

9x—£:x+k27z x:£+k£

= 6 = 48 4(keZ)
9x—£=—x+k27r x:£+k£
6 5

- THI: x=£+k£.ChQn k={0;1} = x= 1;13—” |0 Z
48 " 4 48° 48 2

-TH2: x=£+kZ.Ch()n k={0;1;2} => x= £;13_7r;5_7r c O;£
60 5 60 60 12 2

Vay phuong trinh c6 5 nghiém thudc (0;%)

DANG 4. PHUONG TRINH PANG CAP
La phuong trinh dang f (sinx;cosx)=0 trong do lily thira clia sinx va cosx cung bac

chan hoac 1é.

Phwong phap giai:
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Vidy 1.

LUUY:

- Buée 1: Xét cosx=0=KEét luan nghiém
- Budc 2: Xét cosx #0,ta chia 2 vé ctia phuong trinh cho cos” x(n 14 bac cao nhat)
dua vé phuong trinh bac cao cla tanx.

Nghiém cua phuong trinh 2sin® x —5sinxcosx—cos’ x =2(1) 1a:

A. x:arctan(—§j+k7z(keZ). B. x:arctan(—§j+k27r(keZ).
x=Zikn x=2+kor
2 2

(keZ). D. (keZ).

C. 3
X = arctan (—gj +k27m

X = arctan (—%) +kr
Loi giai:

Chon C.

+ Vi cosx=0=>sin’ x=1. Thay vao phuong trinh (1)< 2=2lu6n dung

= cosx=0< x =%+k7l’ la nghiém cua (1)

+ V&i cosx #0,chia 2 vé cho cos® x ta duge:

(1)< 2tan’ x—5tanx—1=2.— <:>2tan2x—5tanx—1:2(1+tan2x)

CoS X

S tanx = —§<:> x= arctanx(—%j+k7r(k = Z)

x=2rkn
Két luan: Nghiém ctia phuong trinh (1) 1a (keZ)

3
X = arctan (—gj +kr

- Khi nhin cac phuong an tra 101 ctia bai nay ban phai chia 2 vé cho cos’x=0 dé dua
vé phuong trinh bac 2 theo tan x.
- Tuy nhién ddi vé6i cac phuong an tra 101 c6 nghiém biéu dién dang khac. Ban doc co
thé giai theo cc cach sau:

+ Xét sinx =0 khong théa man phuong trinh (1)

+ V6i sinx 20, chia 2 vé cho sin’xdua vé phuong trinh bac 2 theo cotx.

Hodc ding cong thirc ha bac dé dua vé phuong trinh bac nhit véi sin va cos:
(1) P l-cos2x _5'lsin2x_l+0052x 5
2 2
< 5sin2x+3cos2x = -3 (day la phuong trinh bac nhat doi véi sin2x ,cos2x da hoc trong phan
trudce)
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Hodgc (1) < 2sin® x—5sinxcosx —cos” x = 2(sin2 x+cos’ x)
< 5sinxcosx+3cos’ x =0 (ddy la phuong trinh dang cap béc 2)
Vidu2. Tong 2 nghiém am lién ti€p 16n nhat clia phuong trinh 4sin’ x —sin x—cosx =0 bang:
Sr Sx

Y4
A.?. B._T. C._T. D._ﬂ'.

Loi giai
Chon B.
Truwong hop 1: cosx=0<sin’x=1< {s%nx =

sinx =—1
V61 sinx =1 = phuong trinh < 3=0 (v0 nghiém).
V61 sinx=-1 = phuong trinh < 5=0 (v0 nghiém).
Vay cosx =0 khong théa man phuong trinh.
Truwong hop 2: cosx#0 , chia 2 vé cho cos’ x ta dugc:
sin’x sinx 1 1

- -0

Phuong trinh < 4. — -
COS X COSX COS X COS X

< 4tan’ x—tanx(1+tan2 x)—(l+tan2 x) =0

< 3tan’ x—tan’ x—tanx—1=0

tanx =1
= 2
3tan" x+2tanx+1=0(VN)

s
Stanx=lox=—+krx

Véi k=—1:>x=—377[_ Vi k:_zszf_” _

N 2 A n , TP RY/ Ay Sx
Vay tong 2 nghiém am lén nhat 1a IR
Nhdn xét: Pay 1a phuong trinh cung bac 1¢ do d6 c6 bién doi sau:
4sin’ x—sinx—cosx=0 < 4sin’ x—sinx(sin2 X +cos’ x) —cosx(sin2 x +cos’ x) =0
&> 3sin’ x—sin” xcos x —sin xcos” x —cos’ x =0 1a phuong trinh dang cap bac 3 d6i véi sinx,
COSX .

STUDY TIP

C6 thé sir dung dudng tron luong giac dé xac dinh nghiém am 16n nhat.
Cach biéu dién nghiém trén dudng tron luong giac:

e k27Z' , .2 A k27[ , c X
Pubi k27 c6 1 didm. Puoi T—kﬂ c6 2 diém. Puoi KN co 3 diém.
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Vi du 3.

Vi duy 4.

Kr  k
Pusi L2 64 Duéi
4 2 n

diém.

cd n diém.

Phuong trinh 1+ 3 tan x - 2sin 2x ¢6 s6 diém biéu dién nghiém trén dudng tron lugng

giac la:

A. 1. B. 2. C. 3. D. 4.
Loi giai

Chon B.

Diéu kién: cosx¢0<:>x¢%+k7r(keZ).

sin x

Phuong trinh < 1+3 = 4sin xcos x

COS X
< cosx+3sinx =4sinxcos’ x (*)
Pén day ta thay phuong trinh (*) c6 cung bac 1é cao nhat 1a 3 , ta chia 2 vé cho
cos’ x#0 (do diéu kién)

(*)<:> +3tan x. =4tan x

COS2 X COS2 X

< 3tan’ x+tan’ x—tanx+1=0

<:>(tanx+l)(3tan2x—2tanx+l)=0
= tanx:—1<:>x=—%+k7z(keZ) (TMDBK)

— S6 diém biéu dién nghiém trén duong tron luong gidc 1a 2 .
STUDY TIP

O day ta co thé tir phuong trinh dau chia ngay cho cos® x s& nhanh hon. Tuy nhién n6 s& khong
tu nhién boi ban chuwa nhan ra dang quen thudc cua bai toadn.

+ .
cosx sinx

S6 diém biéu dién nghiém cua phuong trinh 8sin x = & cung phan tu thir I

va thu III cua duong tron lugng giac la:

A. 2. B. 4. C.6. D. s.
Loi giai

Chon B.

A . sinx#0
bicu kién: & x ¢k£(k eZ)
cosx#0 2
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Vi du 18.

Phuong trinh < 8sin® xcosx =+/3sinx+cosx (cung bac 18)
Chia 2 vé cho cos’ x#0 (do diéu kién)

1
cos® x

+

Phuong trinh < 8tan’ x = J3 tan x. -
cos’ x

< 8tan” x = \/gtanx(1+tan2 x)+(1+tan2 x)

o Btan® x—7tan’ x+3tanx+1=0

o tanx—Lj(x/gtanzx—6tanx—\/§):0

3

1
tanx =—

NG X=%+kﬂ'
oltanx=V3+2 < x=arctan(x/§+2)+kﬂ (keZ),
tanx =+/3-2

X = arctan (\/5 - 2) +krx

Dua vao vi¢c bi€u dién nghiém trén duong tron lugng giac, ta thay s6 diém bicu
dién nghiém can tim 13 4 = Dép 4n B.

Céc nghiém ctuia phuong trinh tan x + cot x = 2sin 2x + cos 2x 1a:

T T T
X=—+k— x=—+krx
A. 4 2 (keZ) . B. 2 (keZ).
1 T 1
x=—arccot—+k— x=—arccot—+krx
L 2 2 2 L 2 2
x:%Jrk% x=%+k%
C. (keZ). D. (kez).
1 T T
x =—arctan—+k — x =arctan—+k—
2 2 2 L 4 2
Loi giai
Chon A.
Y A 1 #0
biéu kién: st <:>x¢k£(keZ) )
cosx =0 2
Phuong trinh < O 2sin2x+cos 2x
cosx sinx

&> sin? x4 cos? x = 2sin x cos xsin 2x + sin x cos x cos 2x

< 1=sin’ 2x+ %sin 2xcos2x (*)(day la phuong trinh bac 2)

Chia 2 vé cho sin?2x=0 (do diéu kién) ta duoc:

Phuong trinh (*) <

sin’ 2x

1

=1+lcot2x
2
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cot2x=0

< 1+ cot? 2x:1+%cot2x =N

cot2x = l
2

2x="rtkn x=2+kZ

o 2 N (keZ) (TMPK)

2x:arccotl+k7z x:larccot—+k—
2 2 2 2

STUDY TIP (néu co)

C|sinx#0 . R a . A e o . e e A2

Véi , ta chia ludn 2 vé cho sin” 2x dé khoi phai chia 2 truong hop, bai giai s& ngan
cosx =0

gon hon.

Khi giai ma két qua nghiém cé arccota thi chia 2 vé cho sin® x va néu két qua nghiém co

arctan ¢ thi chia 2 vé cho cos’ « .

DANG 5. PHUONG TRINH POI XUNG VOI sinxy VA cosx .
a,b,ceR

Dang: a(sinx+cosx)+bsinxcosx=c(l) trong d6
ab+0

Phwong phap chung:
Dat ¢t =sinx+cosx = \/Esin(x+%) =te [—\/5,\/5] (vi sin(x+%} e[-L1]VxeR ).

2

t* =sin® x+cos® x+2sin xcosx =1+ 2sin xcosx => sin xcosx =

|

Phuong trinh (1) < ar+b =c (la phuong trinh bac 2 theo ¢ )

Vidu 1. Phuong trinh sinx+cosx—1=2sinxcosx ¢O bao nhiéu nghiém trén [0;27] ?
A. 2. B. 3. C. 4. D.6.
Loi giai
Chon C.

sinx+cosx—1=2sinxcosx (1)
bat t:sinx+cosx:\/§sin(x+%) :ze[_ﬁ;ﬁ]

|

t* =sin® x+cos® x+2sinxcosx =1+2sin xcosx => sin xcosx =

t2

Phuong trinh (1) < ¢-1=2 ! <:>t2—z=0c{ii? (TMDK)
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Vidu 2.

Véit=0 :>\/§sin(x+%j=0 <:>x+%=k7r @x:—%+k7r(keZ) .

: % T 1
V&1 t=1 =2sin| x+= |=1</2sin| x+—= |=—
V2 (x 4J V2 (x 4} 2
x+Z=Likon x=k2r
< = keZ
T 37 x=£+k27r( )
X+—=—+k2rx 2
4 4
x=—Zrtkr
, 4
Két luan: phuong trinh c6 nghiém | x = k27 = ¢6 4 nghiém trén [0;27] .
x=—+k2rx
STUDY TIP

C6 bao nhiéu diém bidu dién trén duong tron lugng giac cac nghiém cua phuong trinh thi
phuong trinh d6 c6 by nhiéu nghiém trén [0; 27r] .

Chu y: V6i phuong trinh: a(sinx—cosx)+bsinxcosx=c(2) .
bat t=sinx—cosx=\/§sin(x—%j

:te[—ﬁ;ﬁ} (vi sin(x—%je[—l;l]VxeR ).

-t
2

t* =sin® x+cos’ x—2sin xcosx =1—2sin xcosx => sin xcosx =

1-¢°

Phuong trinh (1) < ar+b =c (la phuong trinh bac 2 theo ¢ )
Mot s sach goi phuong trinh nay 13 phan ddi xtng véi sinx , cosx .
Phuong trinh 1+sinx—cosx—sin2x =0 c6 bao nhiéu nghi¢m trén [0;%) ?

A. 1. B. 2. C.3. D. 4.
Loi giai

Chon C.

bat t=sinx—cosx=\/§sin(x—%j. Diéu kién: te[—\/z;\/z]

t* =sin® x+cos® x—2sinxcosx =1—sin2x =sin2x=1-¢ .
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Phuong trinh <:>l+t—(l—tz):0<:>t2+t=0<:>Ei01 (TMDK)
Véi =0 :ﬁsin(x—%j=0 @x—%:kﬂ <:>x=%+k7r(keZ),

Véir=-1 Dﬁsin(x—%)z—l @x/zsin(x—%j:—i

V2
x—Z:—£+k2ﬂ x=k2rx
< v < 37 (keZ)
T Sr x=—+k27
X——=—+k21 2
4 4

T

= ¢0 2 nghiém thudc {0; >

j 13 x=0 va x=2 .
4

STUDY TIP

Dang: a(sinx—cosx)+bsinxcosx+c=0 .

biat t =sinx—cosx = Zsin(x—%) :te[—ﬁ;ﬁ] .:>sinxcosx:1—2t

2

Cach 2: Nhan thay phuong trinh c6 sinx—cosx va 1-sin2x ¢ nhan tir chung la
sin x —cosx nén ta co:

. . . . 2
1+sinx—cosx—sin2x=0 <> sinx—cosx+(sinx—cosx) =0

) \/Esin x—Z =0
sinx—cosx=0 4

& (sinx—cosx)(1+sinx—cosx)=0 <:{1 . 0
+sinx—cosx = 1+\/§sin(x—%j=0

Vs
sin(x—%jzo x:ZJrk”

= S|l x=k2x keZ
- 5 (keZ)

sin| x—— |[=—— 3

4 2 x=—+k27
L 2
STUDY TIP
1—sin2x:(sinx—cosx)2 ) 1+sin2x:(sinercosx)2 )

Vidu3. Tong cac nghiém clia phuong trinh sinxcosx +|cosx+sinx| =1 trén (0;27) la:
A. 7 . B. 27 . C.3r . D. 4r.
Loi giai
Chon C.
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sinxcosx+|cos x+sinx| =1 (3)

sin[ 0% | 1< 0:42],

bat t:|sinx+cosx| =2

2 2 t=1
SEnLISNE PR it PR DR S VIR S DA
t=-3(1)

t* =1+2sin xcosx = sin xcosx =

Véit=1:2

) T 2
sin| x+— |=—
. ( 72')‘ 4) 2
sin| x+— ||=1<
4 ) T 2
sin| x+— |=——
4 2

(x=k2x

x+Z="1kon
4 4

x+£:7z—£+k27z x:£+k27z

- 4 4 N 2

x+£=—£+k27r x=—£+k27z
4 4 2

x+£:7z+£+k27z _x=7r+k27z
4 4

. . ‘A A \ 3
Suy ra phuong trinh c6 3 nghiém trén (0;27) 13 x= %;x =X = 7”

Viay tong 3 nghiém la §+ T+ 377[ =3r.

Vidu4. C6 bao nhiéu gia tri nguyén ctia m dé phuong trinh: sin 2x++/2 sin(er%j -m=0 ¢co

nghiém.

A. 3. B. 4. C.5. D. 6.
Loi gidi

Chon B.

sin2x+\/§sin(x—%j—m20<:>sin2x+sinx—c0sx—m=0

bat t=sinx—c0sx:x/§sin(x—%j:te[—ﬁ;ﬁ],VxeR

t* =1-2sinxcosx = sin2x =1—1

Ta di tim m dé phuong trinh 1-# +¢—m =0 c6 nghiém te[—\/i;\/i]
< 1-+t=m cb nghiém te[—\/z;\/z]

Xét f(r)=1-1+t trén [—\/5;\/5]
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2

T T~

_1_\5 —1+\E

S )

e
—
—
e
=l |-

Suy ra —l—ﬁéf(t)é%,Vte[—\/E;\/E]
Vay phuong trinh da cho ¢6 nghiém < m = f(¢) c6 nghiém trén [—\/5 N2 }
@me[—l—ﬁ;%} ma meZ:me{—2;—1;O;l}

Vay c6 4 gia tri m thda man.

STUDY TIP

Bang bién thién
+) a<0

+00

ax* +bx+c A

+)a>0

—00 —_——

—+00

ax> +bx+c —o0
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Vidu 5. Phuong trinh cos’x+sin® x = cos2x c6 tong nghiém am 16n nhat va nghiém duong nho

nhat 1a:

A Z B >z C Iz D. -~

L T c R
Loi gidi

Chon A.

cos’ x+sin’ x = cos 2x < (cos x +sin x)(cos2 X — oS xsin x +sin’ x) =cos’ x—sin’* x
<> (cosx+sinx)(1-cosxsinx) = (cosx +sin x)(cos x—sin x)

{cosx+sinx=0 1))
&

1—cosxsinx =cosx—sinx (2)
Giai (1) & 2sin(x+%j=0<:>x=—%+k7z(keZ)
Giai (2):1—cosxsinx+sinx+cosx =0

Pat 1 =sinx—cosx = 2sin(x—%j:te[—\/§;\/§],VxeR

t* =1-2sin xcosx = sin2x =1—¢>
2

(2)=1- +1=0 1 +2t+1=01=-1
x=k2rx
Vs
=>2sin| x—— |=-1< kel
( 4) x:3—ﬂ-+k27z( )

x=-Zikor
4

Vay nghiém cta phuong trinh 1a | x = k27 (keZ)

x:3—ﬂ+k27r
2

Biéu dién nghi€m nay trén vong tron luong giac

£
-mid

In2

A 14 /’\ \ \ A 14 /{ \ 3
ta suy ra nghi¢m lén nhat 1a x, = —% va nghiém bé nhat 14 x, = Tﬂ

Vay x, +x, 2%.
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Vidu 1.

Vi dy 2.

STUDY TIP
+) cos’ x +sin’ x = (cos x +sin x)(1—cos xsin x)
+) cos’ x —sin’ x = (cos x +sin x)(cosx —sin x)

+) 1+sin 2x = (cos x +sin x)2

Ba biéu thirc trén cung c6 nhan tir chung la cosx+sinx.

DANG IV. MOT SO PHUONG TRINH LUQNG GIAC KHONG MAU MUC

Sir dung cong thirc bién ddi tong thanh tich
Phuong trinh 1+cosx+cos2x+cos3x=0 c6 sO di€m bi€u dien trén vong tron lugng

giac la:

A. 2. B.3. C. 4. D.s.
Loi giai

Chon D.

Phuong trinh 1+ cosx +cos 2x +cos3x =0 < (cos3x+cosx)+(1+cos2x) =0

& 2c082xcosx+2cos’x =0 < 2cosx(cos2x + cosx) =0

x=—+kr
cosx=0
3 3 3 x=—+kr
<:>4cosxcos—xcos£20<:> cos—x:O<:> —x=£+k72'<:> (keZ)
2 2 2 2 T T
X=—+k—
cos> =0 e 3 3
L 2 2 2

Duya vao diém bi€u dién trén vong tron luong giac
¥ -

Viy ta c¢6 5 diém.
Str dung cong thirc ha bac
Phuong trinh sin® 3x —cos’ 4x =sin’ 5x —cos” 6x khong phai la phuwong trinh hé qua cta
phuong trinh nao sau day ?
A. sinx=0 . B.cosx=0. C.sin9x=0. D.cos2x=0.
Loi gidgi
Chon D.
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Vidu 3.

Phuong trinh

sin? 3x — cos® Ax = sin® Sx — cos? 6 < 1-cos6bx 1+cos8x 1-coslOx 1-cosl2x

2 2 2
<> (cos12x+cos10x)—(cos8x+cos6x) =0 < 2cos11xcosx —cos 7xcos x = 0 hong
cosx=0

<> 2cosx(cosllx—cos7x) =0 <> —4cosxsin9xsin 2x =0 < | sin9x =0 = cos2x =0
sin2x=0
phai 1a phuong trinh hé qua ciua phuong trinh da cho.
Chii y: Ban doc c6 thé giai cac phuong trinh don gian & cac phuong an rdi thay vao
phuong trinh ban dau dé kiém tra.

STUDY TIP

+) Phuong trinh (1) dwoc goi 1a phuong trinh hé qua cta phuong trinh (2) néu tap nghiém cua
phuong trinh (1) chtra tap nghiém cua phuong trinh (2).

1+ cos2a "3 1—cos2a . 1 .

— ; sinffa=——— smacosa=§s1n2a,

+) cos’ a =
2

Sir dung cong thirc bién doi tich thanh tong
Cho phuong trinh cosxcos5x =cos2xcos4x sO diém biéu dién nghiém ctia phuong
trinh trén duong tron luong giac la:
A. 3. B.4. C.6. D.s.
Loi giai

Chon C.

\ 1 1
Phuong trinh cosxcos 5x = cos 2x cos 4x < 5 [cos6x +cos4x] = 5 [cos 6x + cos 2x]

x=krx
d4x=2x+k2
e cosdx=cos2x | T ;;@x:kzzkz—”(keZ)
4x=-2x+k2r x:kg 3 6

Vay s0 diém biéu dién nghiém la 6.

STUDY TIP
+) cosa.cosb = %[cos(a —b)+ cos(a +b)]
+)sina.sinb = %[cos(a —b)—cos(a +b)]

+)sina.cosb :%[sin(a +b)+sin(a —b)]
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Vidu4. Sir dung cong thirc nhan ba
Cho phuong trinh cos3x—4cos2x+3cosx—4=0 c6 bao nhiéu nghiém trén [0;14] ?
A. 3. B.4. C.5. D.6.
Loi giai
Chon B.
Phuong trinh < 4cos’x —3cos x —4(2cos2x—l) +3cosx—4=0

<:>4cos3x—80052x=0<:>cosx=0<:>x=£+k7z (keZ)

Ma xe[0;14]:>O£%+k7r£14<:>—%£ksﬂ—%:>k6{0;1;2;3}
z

Vay phuong trinh c6 4 nghiém thudc [0;14].

STUDY TIP
+) cos3a = 4cos’a—3cosa

+)sin3a =3sina—4sin’ a

Vidu5. St dung cong thirc cac cung co lién quan dac biét

Phuong trinh sin (Zx + 577[) —3cos (x — 777[) =1+2sinx cO bao nhi€éu nghiém thudc

(1;37zj ?
2

A. 4. B.5. C.6. D.7.
Loi gidai
Chon B.

Phuong trinh < sinK2x+%j+2ﬂ'} —3cost+§j—47r} =1+2sinx

<:>sin(2x+%j—3cos(x+%j:1+25inx<:>c0s2x+3sinx:1+2sinx

& 1-2sin*x+3sinx=1+2sinx < 2sin* x—sinx =0

] x=krx
sinx=0
== |l x=2+kon (keZ)
SInx =— 6
2 Y/
x=—+k27
A xe(z‘?wJ nén xe 7r‘27r'13—7['5—7['17—ﬂ}
Ma 29 s s 6 s 6 s 6
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Vay phuong trinh c6 5 nghiém trén (%;37;} :

Vidu 6. St dung cong thirc ha bac cao
Cho cac phuong trinh sau:

. 1
(1) sin® x + cos®x = %cos2 2x

(2) sin® x + cos®x = 1—7
32

(3) sin® x +cos’x = o7
128

(4)sin® 2x + cos® 2x = %

Phuong trinh khong tuong duong véi mot trong cac phuong trinh con lai la:

A. (1) . B.(2). C.(3). D.(4).
Loi gidi

Chon C.

Taco

. g 8 .2\ 2
Sin- x + cos x:(SIH X) +(COS X) =

4 (l—cos2xj4+(l+cos2x !

2 2
Giai (1): é(cos 2x+ 6¢os 2x+1):—cos 2x < 2c0s*2x —5c05*2x+2 =0 < cos 2x—%
Giai (2): %(c0s42x+6c0s22x+1):§<:>4cos42x+24cos 2x—13=0< cos*2x=— !
1, ) 97 81
Giai (3): g(cos 2x+ 6cos 2x+1) —<:> 2cos*2x—12cos* 2x—§—0<:>cos 2x =
Giai (4): %(cos44x+6cos24x+l)=%<:>200s44x+1200s24x=O<:>cos24x:0

<::>(20os2 2x—1)2 =0 < cos’ 2x =l.
2

Vay phuong trinh (3) khong tuong duong véi cac phuong trinh con lai.

= l(cos42x +6c0s*2x + 1)
8

STUDY TIP

+) sin® x +cos*x = %(00S4 2x +6c0s” 2x + 1)

) () o =1 =2 10 45

Vidu7. Biéu dién tong ciia cdc dai lwong khéng am
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Phuong trinh cos2x—cos6x + 4(3 sinx—4sin’ x + 1) =0 c6 phuong trinh twong duong la:

A. cosx=0. B. sin3x+1=0.

C. cosx(sin3x+1)=0. D. sinx-1=0.
Loi giai

Chon D.

= Phuong trinh < 2 cos’ x—l—(l—Zsin2 3x)+4(sin 3x+1)=0.
< 2c0s’ x+2sin”3x+4sin3x+2=0
& cos? x+2(sin3x+1)2 =0
sinx =1

cosx=0 ) ) )
&9 &<l sinx=—1 &sinx=1<sinx—1=0.

sin3x+1=0

—4sin’ x +sin3x+1=0

Luu v: Co thé thir cac nghiém trong cac dap an vao phuong trinh di cho néu thoa man thi 2 phuong
trinh tuong duong.

STUDY TIP
A>0 A=0
=>A+B=0<
e o
Vidu8. Bt dn phu - cong thirc nhén ba
Phuong trinh sin| 2=~ | = Lsin[ Z 42X | 6 téng céc nghiem trén [0:27] 1
uong trin = \|\== ——7T— | COtong cac ngnicm tren ; a.

8 10 2) 2 (10 2 § cac ngnie [0:27]
AZ B. L. c. 0. p. %
- 5 15 3 6

Loi gii
Chon A.
pat (=L XX 37, 3% 97 4
’ 10 2 2 10 2 10
) ) 1. (n 97 ) 1 . ) 1 .
= Phuong trinh < sin? = —sin| —+——-3¢ | < sint = —sin (7 —3¢) < sint = —sin (3t)
2 10 10 2 2
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& 2sint = 3sint—4sin’t < sint(1—4sin2t) =0

[sint=0 t=kn(kelZ) t=krm

= = = kel
sinzt:i cos2t=% t:i%+k7r( )

x:3—7[—k27z:x:3—7[e[0;27r]
5 5

14 14
= x=—7[—k27r:>x=—7re[0;27r]
15 15

4 4
x=—7[—k27z:>x=—7[e[0;27[]
15 15

. 3z 14z 14n 9
Vay tong cac nghiém trén [O; 27Z] cua phuong trinh la: ?ﬁ + 1—57[ + 1—57[ = ?ﬁ .

Vidu9. Bt dn phu khéng hoan toan

. X .2 X .
Phuong trinh sin (Ej —sin® E(Sll’l x+ 3) +sinx+2=0 ¢6 cac nghiém la:

A.x=kdmkel.  B.x=kmkel. Cox=(k+)mkeLD. x=kZikel.

Loi giai
Chon C.

bit t=sin2§:>te[0;1],VxeR.

t=1 1
Phuong trinh tvong duong t*—(sinx+3)t+sinx+2=0< _ M
t=sinx+2(2)

1—cosx :1<:>Cosx:—lc>x=7[+k27l'c>X=(2k+1)7zg(k€Z)

L X
+ Vi t:1<:>sm25=1<:>

g : L. X .
+ Vi t=s1nx+2c>s1n25:slnx+2

.2 X .2 X
sin” — <1 2 X . sin"—=1 cosx=—1 R i

2 =sin" —=sinx+2 < 2 = . (vO nghié¢m)
. . sin x = —
sinx+22>1 sinx+2=1

Két luan: Vay nghiém cta phuong trinh 1a x= 2k+1)7,(k €Z).

Nhan xét:

+ Vi phuong trinh nay hoan toan c6 thé giai bang phuwong phap dua vé dang tich
A=0

AB=0& .
B=0
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. . . X . , 2 eae ,
+ V6i phuong trinh sin’ 5= sinx+2 (2) co thé giai cach khac nhu sau:

l1-cosx

2)<=

=sinx+2 < 2sinx+cosx =-3 , phuong trinh nay v nghiém do

22 +1° < (—3)2.

STUDY TIP
asinx+bcosx=c cb nghiém < a’*+b* >c*,

Vi du 10. Phwong phadp danh gia
Véi phuong trinh 3 cos 4x +(cos 2x —sin x)2 =7 (*) thi:
A. trén doan [O; 27| phuong trinh c6 1 nghiém.
B. trén doan [0; 27 | phuong trinh ¢6 2 nghiém

phuong trinh c6 3 nghiém.

— e e

C. trén doan [0;27
D. trén doan [0;27] phuong trinh c6 4nghiém.

Lo giai
Chon A.
Ta cd 3cos4x <3

(cos2x—sin x)2 = |cos 2x—sin x|2 < (|cos 2x| + |sin x|)2 <2?

=> (cos 2x —sin )c)2 <4=3cos4x+(cos 2x—sinx)2 <7

[ (cos4x =1
[ (cos4x =1 cos2x=1 (I)
3cos4x =3 {cos 2x—sinx =2(1) sinx=-1
Phuong trinh (%) xay ra. {( cos2x—sin x)2 =4 g cosdx =1 cosdx=1
{cos 2x—sinx =-2(2) cos2x=-1 (1)
) | (sinx=1
2cos’ 2x—1=1 cos’ 2x =1 _
cos2x =1 1-2sin’ x =1 sinx=0
+ Giai (I); ycos2x =1 <> <cos2x =1 Q{sinx:—lc{sinle Q{sinle

sinx=-1 sinx =-1
(vO nghiém)

cos’ 2x =1 .
{cost:—l {1—2sm2x=—1
o

, Ssinx=lo x=2+k2z(keZ)
sinx =1 2

+ Giai (I); ycos2x=-1 <

) sinx =1
sinx=1

Véy phuong trinh ban dau c6 1 nghiém thudc [0;27] .
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Chii y: C6 thé giai phuong trinh nay bang cach dwa vé phuong trinh bac 4 voi sinx sé& tu nhién
hon. Tuy nhién véi vi du ndy t6i muén minh hoa thém cho cic ban mot phuong phéap giai khac dé
linh hoat khi lam bai.

STUDY TIP

cos2x <1

(1) cos2x—sinx=2<cos2x=sinx+2. Ma 1 .
sinx+22>1

. v ... |cos2x=1 cos2x =1
+ suy ra (1) xay ra khi va chi khi { {

sinx+2=1 sinx =—1
n 1) x2 Khi va chi khi cos2x =-1 cos2x =-1
suy ra (1) xay ra khi va chi khi sinride 1" \sinz =1

Luwu y: Ddi véi phuong trinh (1) va (2) ta co thé dua ngay cach giai ngay bang cach dua vé
phuong trinh bac 2 d6i voi sinx bang cach st dung cong thirc cos 2x =1—2sin” x . Tuy nhién mot
s6 phuong trinh khong dua vé dugc nhu vay. Vi du sinx+sin5x =2 (ban doc tur giai)

Vi du 11. Phwong phdp ham soé

. (7 .
Phuong trinh Vsin® x+1 = J2sin [Z 4 xj ++/cos® x+1 (*) ¢6 tdng cac nghiém trong khoang

(O;ZJ la:
2

A0 . B. = . cz p. Z.
2 4 3
Loi gii
Chon C.

Phuong trinh <> /sin® x +1 = —sinx+cosx ++/cos” x +1

&> /sin’® x+1 +sinx = cosx ++/cos’ x+1 (1)

Xétham s f(¢) =~1* +1+1 trén (0;1) .

Vé6i V1,1, €(0;1) va t, #t, ta xét biéu thirc

f(t1)_f(t2) _ \/t12+1+t1 B t22 +1_t2 _
L-

_ P -t Lh=h
L-t (\/tl2+l+\/t22+l)(tl—t2) L-

2
2 +1>0.

t’—t
(\/tl2 144ty +1)(t1 ~1,)

Suy ra ham s6 f(t) ddng bién trén (0;1) , Suy ra phuong trinh (1) tuuongw duong
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f(sinx)zf(cosx)@sinx=cosx<:>tanx=1<:>x=%+k7r,(keZ)

Vs
Vay phuong trinh (*) c¢6 1 nghiém thudc (0; %) la Z

Luwu y: D61 véi viée chirng minh ham s6 dong bién trén (a;b) cua ham so

Vx,x, €la;b , -

v fo TR E(@d) e S-S
X, # X, X=X

+Néu m > 0= Ham s6 dong bién trén (a;b).

+ Néu m < 0 = Ham s6 nghich bién trén (a;b).

+Néu = 0= Ham s6 khong doi trén (a;b).

STUDY TIP
+ Néu ham séy = f(x) d@)ng bién trén (a;b) thi vx,,x, e(a;b):
f(x)<f(x,) & x <x,
S(x)> f(x) e x <x,

= f(x)=f(x,) & x =x,.

V. Mt s6 phuong trinh lwong gidc dwa vé dang tich
Vidu1l. Phuong trinh sinx+4cosx=2+sin2xc6 so nghiém trén (0;27)la:

A. 0. B. L. C. 2. D. 4

Loi giai
Chon C.
Phuong trinh < sinx+4cosx =2+2sinxcosx

< sinx(1-2cosx)-2(1-2cosx)=0
& (sinx—2)(1-2cosx) =0
sinx =2(VN)

sinx—2=0 Vs
1 S x=t—+k2rn,(keZ)
1-2cosx=0 cosx=§ 3
) \ 14 A ~ \ 7Z. \ 57[
Vay phuong trinh ¢6 2 nghiém trén (0;2r) 1a x =3vax=—r.
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Vidu2. Phuong trinh 1+cosx+sinx+cos2x+sin2x=0 c6 cac nghiém dang
X, =a+k2m,x, =b+k2x,x,=c+k2x,x,=d+k2x . V&1 0<a,b,c,d <27 thi a+b+c+d

la:
7 5 9
A. 0. B. = . c. 2~ p. 2=~
2 4 =7
Loi giai
Chon D.

Phuong trinh <> 1+sin2x+cos x +sinx+cos” x—sin’ x = 0
. 2 . . .
< (cosx +sinx) +(cosx+smx)+(cosx+smx)(c0sx—smx)=O

= (cosx+sinx)(cosx+sinx+1+cosx—sinx) =0

\/Esin(er%j:O x:£+k7r
& < 4 (keZ)
2cosx+1=0 1

{cosx+sinx=0
T
COSX =— x=i7+k27r

Nghiém trén biéu dién trén duong tron lugng giac ta viét lai cac nghiém phuong trinh
la:
x=3—7r+k27r Vx=7—”+k27r vx=2—”+k27z Vx=4—7z+k27z =a+b+c+d =3—7r+7—7Z 2z 4—”=9—”
4 4 3 3 4 4 3 3 2
Vidu3. Co bao nhiéu gia tri nguyén cta a dé phuong trinh cos’® 2x—cos® 2x—asin’ x=0 ¢
nghiém x e (0; %)‘7
A. 0. B.1. C.2 D. 3.
Loi giai
Chon B.

l—cos2x

Phuong trinh <> cos’ 2x—cos’ 2x—a 0
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Vidu 4.

Vi du 5.

cos2x =1(1)

@2cos32x—2cosz2x+acos2x—a:0c>(cos2x—1)(2cos22x—a)=0c> , a
cos 2x:—5(2)

-Giai (1) = 2x =k27n < x=kn(k € Z), cac nghiém nay khong thude (O;%j .

-Giai (2) ¢ xe(O;%): 2xe(O;%j:%<cos2x<l:>%<cos2 2x<1

1 - 1
Suy ra phuong trinh (2) c6 nghi¢m thudc (O; %) = 2 < Ta <l -2<ax< —5!

Vay ¢6 1 gia tri nguyén cua ala —1.
Phuong trinh (2sin x +1)(4cos4x+ 2sinx)+4cos’ x =3 nhén cac gia tri x= arccosm+k%

(k €Z) lam nghiém thi gia tri m la:
1 1 1 1
A.m=— . B. —. C.m=— D.m=——.
4 - 4 16 16
Loi gidi
Chon B.
Phuong trinh < (23inx+1)(4cos4x+23inx)+4(1—sin2 x)—3 =0

< (2sinx+1)(4cos4x+2sinx)+(1-2sinx)(1+2sinx)=0
o (25inx+1)(4cos4x+1)=0.

x=-2+k2n
6

sinxz—l x=7—ﬂ+k27z
o 2 o 6 (ke Z)
1 1 1 T
cosdx=—— x =—arccos(——)+k—
4 4 4 2
1 1 Vs
x =——arccos(——)+k—
L 4 4 2
Va m—l
ay 4
STUDY TIP

cos’ x =(1—sinx)(1+sinx)

sin” x = (1—cos x)(1+cos x)

Phuong trinh sin2x+2cosx =cos2x—sinx la phuong trinh hé qua cua phuong trinh:

. 1 . . 1 .
A.sm(x—%):E B. sin2x=0 C. s1nx+cosx=5 D. sinx+cosx=—

2
Loi giai
Chon C
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Vidu 1.

Vi du 2.

pt<> 2sin xcosx +2cosx = —2sin x> —sin x +1
sinx =—1

< (sinx+1)(2cosx+2sinx—1)=0< ) 1
CoOsSXx+sinx=—

2
Lwu y: Phuong trinh bdc hai at® +bt +c =0(a #0) cé hai nghiém t,,t, thi
at’ +bt+c=a(t—t)(t—t,)
VI. MOT SO PHUONG TRINH LUQNG GIAC CHUA PIEU KIEN

Phuong trinh = X _1 ¢6 56 nghiém la:
5sinx
Al0 B. 1 C.2 D. v6 s6
Loi giai
Chon A

Piéu kién: sinx # 0 < cosx = +1

Pt & sinSx—5sinx=0<sinSx—sinx—4sinx =0

< 2cos3x.sin2x—4sinx =0< 2cos3x.2sinxcosx—4sinx =0
sinx = 0(/)

< 4sinx(cos3xcosx—1)=0< 1
E(cos2x+cos4x)—l =0

cos2x =1

< c082x+2c08’2x—1-2=0<2c08* 2x+cos2x-3=0 < 3
cos2x:—§(VN)

Véi cos2x =1<>1-2sin’ x=1<>sinx =0 (loai vi khong TMDK)
Vay phuong trinh da cho vo nghi¢m

Phuong trinh 3cot? x+2+/2sin® x = (2+3+/2)cos x ¢6 cac nghiém dang
x=a+k2m;x=p+k2r, ke Z,0< a,,b’<% thi .8 bang:

2 2

2
Al B.- = c. = p. =
12 12 12 12
Loi giai
Chon A

Diéu kién: sinx # 0 < cosx # +1

Pt < 3cos x +2+/2 sin® x = 2 cos x.sin” x +3+/2 cos x.sin” x
< 3cos x(cosx—\/isin2 x)—2sin’ x(cosx—\/isin2 x)=0
& (cosx —~/2 sin’ x)(3cos x — 2sin” x) = 0

- \/Ecoszx+cosx—\/§=0(l)

2cos’ x+3cosx—2=0(2)

2
O | T <:>x=i%+k27z(keZ)
cosx:—\/E(VN)
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1
W | T ex=+Zik2nken)
cosx =—2(VN)
2
T Vs Vs
Viya=—;f=—;a.f=—
Yy a=7 p 3 B 5
. 1 1 1 £ LA . ‘A A \
Vidu 3. Phuong trinh ——=— c6 tong cac nghiém trén (0; z) la:
cosx sin2x sin4x
Az B.~ c.x D. Iz
6 6 3
Loi giai
Chon D
cosx #0 cosx#0 cosx#0 sin x # *1
Diéu kién:{sin2x# 0 <> {sinx#0 < J{sinx#0 < <sinx #0
sin4x #0 cos2x #0 . 2 . 2
smx?&iT smx?&iT

Pt<:>1+ ! !

cosx 2sinxcosx 4sinxcosxcos2x
& 2sinxcos2x+cos2x—1=0

& 2sinx(1-2sin” x)+1-2sin*x-1=0

& 2sinx(1—2sin” x—sinx) =0

sin.x=0(1) sinx=—1(1) | x=Frhon
1-2sin” x—sinx=0 Smx:E ST

=>c6 2 nghiém trén (0; ) la x=% va x=5?ﬂ

Vay téng cac nghiém trén (0; 7) 1a: %+5?” =7

sin2x+2cosx—sinx—1

Vidu4. Phuong trinh =0 c6 bao nhiéu nghi¢m trén (0;37) ?

tanx+\/§
A. 1l B.2 C.3 D.4
Loi giai
Chon B
Bidy kidn: cosx =0 .
iéu kién: Lanx ) _\/5( )

Pt & sin2x+cos2x—sinx—1=0< 2sinxcosx—sinx+2cosx—1=0

sinx =-1 x=—£+k27r
& (2cosx—1)(sinx+1) =0 < = 2 keZ
COSX=E T

x=t—+k2rx
3
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Vi du 5.

Vidu 6.

Két hop diéu kién (*)=>Nghiém cua phuong trinh 13 x = % +k2rx

Vay c¢6 hai nghiém thudc (0;37)1a x = %va x= 77”
(14 sin x +cos 2x)sin(x + z)
Phuong trinh 4 —__cosx c6 cac nghiém dang
1+tanx \/5
x=a+k2rx=p+k2r,a# ke Z,—n<a,f <z thi o+ B la:
2 2 2 2
A" B. 357 C. 137 D. 157z
36 36 - 18 18
Loi giai
Chon C
N cosx#0
biéu kién: { (*)
tan x = —1
(1+sinx+cos 2x)x/§ sin(x+£)
Pt - =COoSX
sin x +cos x
COS X
(1+sin x+1—-2sin® x)/2 sin(x + )
= p= 4
J2 sin(r+)
sinx =1
= 2+sinx—2sin’ x=1< 2sin’ x—sinx—1=0&| 1
sinx =—
2
x=-Zik2z
Két hop diéu kién(*) ta c6 nghiém cua pt 1a keZ
S
xX= —?+k27r

= g B _7r_z+257z2 _ 267° _ 1377
36 36 36 18

sin® 2x+ cos* 2x

T T
tan| ——x |tan| —+x
(4 j (4 j

duong tron luong giac la:

Phuong trinh

=cos” x(1)c6 s0 diém biéu dién nghiém trén

A.2 B.4 C.6 D.8
Loi gidi
Chon B
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