BAI GIANG PHUONG TRINH LUQNG GIAC CO BAN
Muc tiéu: Nam virng 4 phwong trinh lwong giac co ban va cach giai.
% Kién thirc
+ Biét cach ap dung cong thirc nghiém ddi voi ting phuong trinh lugng giac co ban.

+  Van dung dé giai nhitng trudng hop mo rong ciia 4 phwong trinh luong giac co ban.
I. Li THUYET TRONG TAM

1. Phwong trinh sinx =a

— Néu |a| >1: Phuong trinh v nghiém.

— Néu |q|<1.Dit a= sina hodic a= sin°, phuong trinh twong duong v6i

x=a+k2r

sinxzsinad{ (keZ).

x=rw—-a+k2r

x=[°+k360°

sin x = sin 3° < (keZ).
x=180°- °+ k.360°

. x=arcsina+k2rx
sinx=a < ) (keZ).
x=m—arcsina+k2rx
Tong quat:

f(x)=g(x)+k2x

Sinf(x):Sing(x)c>{f(x)=7r—g(x)+k2”

(k € Z) .
Cac trwong hop dac biét

) sinx=1<:>x=%+k27z (keZ).

o sinx=—1c>x=—%+k27r (keZ).

e sinx=0ox=kz (keZ).
2. Phuong trinh cosx=a

— Néu |a| >1: Phuong trinh v6 nghié¢m.

— Néu |a| <1.Pat a =cosa hoac a =cos °, phuong trinh tvong duong voi
cosx=cosa & x=ra+k2r (kelZ).
cosx =cos f° < x=+4°+k.360° (keZ).
cosx=a <> x=*arccosa+k2r (kelZ).
Téng quat:
cos f(x)=cosg(x) <= f(x)=tg(x)+k2z (keZ).
Cac truong hgp dic biét
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o cosx=lox=k2r (kelZ).

o cosx=-lox=rx+k27 (keZ).
T
° cosx=0<:>x=3+k7z (keZ).

3. Phuong trinh tanx =a
Diéu kién cosx #0.

o tanx=tana S x=a+kz (keZ).
e tanx=tanf° < x=4°+k.180° (ke Z).
e tanx=a<ox=arctana+kz (keZ).

Tong quat:

tanf(x)=tang(x)<:>f(x)=g(x)+k7z (keZ).

5. Phwong trinh cotx=a

Diéu kién sinx#0.
o cotx=cota = x=a+kr (keZ).
o cotx=cotf’ < x=[+k180°(keZ).
e cotx=a<>x=arccota+krz (keZ).

Téng quat:

cot f(x)=cotg(x) e f(x)=g(x)+kn (keZ).
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SO PO HE THONG HOA

~

Pidu kién: x¢%+k7z,keZ.

Pat a=tanc.
o dacbiét > x=a+kr.
o khong dic biét

= x=arctana+kr .

. J

/Tru(mghqpl:|a|>1. \ /Tru*(‘mghqp1:|a|>l. \

3

Phuong trinh v6 nghiém. T Phuong trinh v6 nghiém.
Trudng hop 2: |a|<1. = Truomg hop 2: |a|<1.
bat a=sina. sinx=a Phuong cosx=a bat a=cosa .
o dic bigt trinh lugng o dic biet

x=a+k2n gide co ban x=a+k2n
:>|:x=72'—0(+k272' Lz—a+k27r
(keZ) (keZ)

a khong déc biét o khong dac biét

@)
Q
=4
=
I
Q

[x =arcsina+k2rx {x =arccosa+k2rx
=

x=m—arcsina+k2x x=—arccosa+k2r

K(keZ) / K(keZ). /
Giéukiénxikﬂ,keZ. \

Pat a=cota .

a dachbiét > x=a+kr.
a khong déc bict

= x=arccota+kr.

o /

II. CAC DANG BAI TAP
Dang 1: Phwong trinh sinx =a

+ Vidu miu
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Vi du 1. Giai phuong trinh 2sin (3x +%) -3. (1)

Huéng dén gidi
(1)<:>sin 3+ :£<:>sin 3x+ 2 |=sinZ
4 2 4 3
3x+%:£+k27r x=—2+Z 1 kon x:l+1’c2—7Z
& 3 & 3 =N 26 23 (keZ).
3w+l =r-Zikon w=r-2-Zikon x=Z kL
4 3 4 36 3
x=£+k2—ﬂ
Vay phuong trinh da cho co nghiém 1a | 30 3 (kez).
Sz, 2@
x="—+k—
36 3
, . . 27 ) T
Vi du 2. Gii phuong trinh sin 3X+T +sin| x—— [=0. (2)
Huwong din gidi
(2) & sin 3x+2—” —sin x—2—7r =0 < sin 3x+2—7[ =sin x—2—7[
3 5 3
3x+2T”=x—2?ﬂ+k27r x:_g—”+k7z
o 115 . (k<)
3x+—=7z—(x——ﬂ-j+k27z x=—l 2
60 2
x=—?—”+k7r
Vay phuong trinh d& cho ¢6 nghiém 12 > (kez).
r krx
X=—t—
60 2

Vi du 3. Tim s6 nghiém nguyén duong ciia phuong trinh sin [%(336 —/9x* —=16x 80 )} =0
Huéng dén gidi

Ta ¢6 sin[%(3x—\/9x2 —16x—80)} ~0 @%(3);—\/9);2 —16x—80) —k

< 3x—V9x? —16x—80 =4k < \9x* —16x—80 =3x — 4k

=

2 0.2 Pt
9x” —16x—80=9x" —24kx+16k

2k +10 -
X =
3k—2
g 4 2(9k* —4)+98
o 2610 18K +90 29k -4) a(ke2)s
3k—2 3k—2 3k—2 3k—2
TOANMATH.com
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VixeN nén 9xeN =3k-2e U (98) ={+1;+2;+7;+14;+49;+98} .

) xeN’
Laico 5 =3k-2>0 :>3k—2€{1;2;7;14;49;98}<:>ke{l;3;17}.
2k* +10>0(k eZ)

— Véi k=1 thi x=12 (théa man 3x > 4k ).
— Vo6i k=3 thi x=4 (théa man 3x>4k).
— Vo6i k=17 thi x=12 (khong thoa man 3x >4k ).
Vay phuong trinh da cho ¢6 hai nghiém nguyén duong la x e {4;12} .

= Bai tip tu luyén dang 1

Céau 1: Cho phuong trinh sin(x+7r) = m—Jr?, m 14 tham sb. Vi gia tri ndo ciia m thi phuong trinh c6

m_
nghiém?
A. mS—l. B. mS—l.
4 2
C.VmeR.

D. Khong ton tai gia tri cua m
A N | T,
Cau 2: Phuong trinh sinx = 5 c6 nghiém théa man > <x<—1a

hY/4

A x=—+k2rn,keZ. B.xzz.
6 6
C.x=2+k2nkel. D.x=2.
3 3
" £ n , . sin 2x . .
Cau 3: S6 nghiém ctia phuong trinh 1 =0 trén doan [0;37] 1a
—cosx
A. 8. B.7. C.4. D. 5.

Cau 4: Cho phuong trinh singz m*+9, m la tham sb. Véi gia tri ndo cua m thi phuong trinh v6
nghi¢m?
A, 3<m<3. B. m<3.

C.VmeR. D. Khong ton tai gié tri ctia m .

DAP AN

1-B 2-B 3-D 4-C

HUONG DAN GIAI CHI TIET
Caul.

Phuong trinh sin(x+7) = m +f
m_

conghia VxeR< D=R, m#1.
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Tacod —1<sin(x+7)<l<

m>1

>0 -1.
m-—1 m-—1 ms?

Gidi (1). Taco 1< 2 o 2m* 1L,

Giai (2). Ta co ’"+f31@ & S0 m-1<0&m<l.
m— m—

Két hop nghiém ta c6 m < —%.
Cau 2.

Phuong trinh sin x =% conghia Vxe R< D=R.

1 x:£+k27r x:£+k27r

2

} : 1 } :
Do sm%:—nén smx:5<:>smx:sm%<:> o (keZ).

x=n—£+k27z x=—”+k27r
6 6

. T T T
Vi—<x<— nén x=—.
2 2 6

Cau 3.
. sin 2x , -
Phuong trinh " =0 conghia < 1-cosx#0< cosx #1 < x# k27 < D=R\{k2x}.
—Ccosx
Ta co sin 2x :0<:>sin2x:0<:>x:k—”(keZ).
1—cosx 2

x:(2k+1)7z

Kéthop véididukiéntaco | (keZ).
x=—+kr

Do xe[0;37z]:>x=£,x=7z,x=3—ﬂ,x=5—ﬂ,x=37r.

2 2 2

Vay phuong trinh ¢é 5 nghiém.
Cau 4.

Phuong trinh sing =m’+9 conghia VxeR< D=R.

Ta cod —lSsin%Sl@—lsz+9£1<:>—10£m2S—8 (vo 1i).

Vay phuong trinh vo nghiém vdoi VmeR.

Dang 2: Phwong trinh cos x =5

TOANMATH.com
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4+ Vidu miu
Vi du 1. Giai phuong trinh 2cos(2x+a SN

Huwéng din gidi

(1)< 005(2x+%j :g

o cos| 2x+ % =cos£<:>2x+£=i£+k27z(keZ).
6 4 6 4

2x+£=£+k27z 2x=£+k27z x=£+k7r

= 6 4 = 125 =3 2451 (keZ).
x+Z=Ziior |\ oax="Likor | x=Likx
6 4 12 24

x=2 tkr
Vay phuong trinh di cho ¢6 nghiém 1a 2451 (kez)
x=—L ikn
24
Vi du 2. Gii phuong trinh cos(2x - %j —sin5x=0. (2)

Huéng dén gidgi

(2) & cos(2x +%) =sinSx & cos(2x+§] =cos (%—ij

2x+£:%—5x+k27z x=4—7[2 Lo
=S 3 = 5 2; (keZ).
2+ Z=-Zisxvkon x=2_ %
3 2 18 3
T k2m
X=—t—
Vay nghiém cua phuong trinh la 7 (keZ).
x_5_7l'_2k71’
18 3

+2 ‘ 2 .
Vi du 3. Cho phuong trinh cos(x+ 7r) = m—l, m la tham s6. Tim m d€ phuong trinh da cho c6 nghiém.
m —_

Huwéng din gidi

Phuong trinh cos(x+7)= m+2
m_

conghia VxeR< D=R, m#1.

1< Mr2 (1)

m—1

Tacd —1<cos(x+7)<1< )
m+2
<1 (2)

m—1
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m>1

Gidi (1). Tacs ~1<™ P2 o2 g0 )
m—1 m-—1 m<—
2
Giai (2).Tacé m+2£1<:>LSO<:>m—1<0©m<l.
m—1 m—1

Két hop nghiém ta co m < —%.

. 1 :
Vay véi m < > thi phuong trinh da cho ¢6 nghiém.

+ Bai tip tu luyén dang 2

Cau 1: Phuong trinh 2cosx+ J2=0c6 nghiém la

x:£+k27z

Al 4 kel
x:3—7r+k27z
L 4
x:5—”+k27r

C. 4 kel
x:ﬂ+k27z

Céu 2: Phuong trinh 2005§+\/§ =0 c6 nghiém 14
hY/4
A. x=iT+k27z,keZ.
Sn
C. x:i?+k4ﬂ,keZ.

Cau 3: Phuong trinh cos3x = cos% c6 nghiém la

A x=+Z4k2nkel.
15

Cox=-Zyk2m oy
45 3

Cau 4: Phuong trinh cos” x =% c6 nghiém la

A x=2+ikZken.
4" "2

C. x=%+k27r,keZ.

x:3—”+k27z

B.| 4 kel
x:_3—7[+k27z
L 4
x—£+k2ﬂ

D. kel
x:1+k2ﬂ

B. x=i%r+k27z,keZ.

D. x:is?ﬁ+k4ﬂ,keZ.

B. ot 24 R27 ey
3
D. =£+kz—”,keZ
45 3
B.

x=—%+k7r,keZ.

D. x:i%+k2ﬂ,keZ.

Cau 5: Phuong trinh cos2x =cosx c6 cung tap nghiém vdi phuong trinh

TOANMATH.com
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A. sin%zo. B. sinx=1. C. sindx=1. D.sin2x=1.

Céu 6: SO nghiém cua phuong trinh \/Ecos(x +%) =1v6i 0<x<2rx la
A. 1. B. 0. C.2. D. 3.

Cau 7: Phuong trinh sin (577[ oS ﬁxj =% ¢6 bao nhiéu ho nghiém?

A. 1 ho nghi¢m. B. 4 ho nghiém. C. 6 ho nghi¢m. D. 2 ho nghiém.
DAP AN
1-B 2-D 3-B 4-A 5-A 6-C 7-C
HUONG DAN GIAI CHI TIET
Cau 1.

Phuong trinh 2c08x++/2 =0 co nghia VxeR< D=R.

Ta co 2cosx+\/5=0<:>cosx=£.

3z

27 k2
3z 2. _\2 sr | ¥T g TR
Do cost nén cosszdcosxzcosTQ (keZ).

Cau 2.

Phuong trinh 2cos§+\/§:0 conghia Vxe R< D=R.

5

Ta co 2cos§+x/§=0<:>cos£: 5

57 —\/5 . X —\/3 X Y4
2

Do cos— = nén cos—=—©cos—=cos—<:>x=i5—ﬂ+k47r (keZ).
6 2 2 2 6 3

Cau 3.

Phuong trinh cos3x =cos12° c6 nghia Vxe R < D=R.

Do cosl12° = cos% nén cos3x =cos12° < cos3x = cos%

3x=2+k2r x=l+kz—7Z
=S 15 =S 45 k32 (keZ).
Ix= 2 ik2r | x=—si BT
15 45 3

Cau 4.

Phuong trinh cos® x :% conghia VxeR< D=R.
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NG
2

NCE
2

coSXx =
Ta co coszx=§<:>

Cosx =
Xét cosx=72<:>cosx=cos%<:>x=i%+k27r (keZ).

Xét cosx=%<:>cosx=cos37”<:>x=i37”+k27r (keZ).

Két hop nghiém ta duge x = %Jr%z (keZ).

Cau 5.

Phuong trinh cos2x =cosx c6 nghia Vxe R< D=R.

2x=x+k2r < x=k2x

27
Ta cod cos2x =cosx < oSx=——\(keZ).
2x=—x+k27rc:>x:162—7r 3 ( )

sin3—x=0<:>3—x=k7z<:>x=2k—ﬁ(keZ);
2 2 3

sinx=1<:>x=§+k27z (keZ);
sin4x=1©4x=%+k2ﬁc>x=%+k7”(keZ);

sin2x=1<:>2x=%+k27z<:>x=%+k7r (keZ).

Vay phuong trinh sin% =0 co6 cung tdp nghiém voi phuong trinh cos2x =cosx.
Cau 6.

Phuong trinh \/Ecos(x+%) =1 conghia Vxe R< D=R.

x=-2ik2x

Tacod \/Ecos(x+%j=1<:>cos(x+%j=%<:>x+%:i%+k27r<:> 172
2 x:——”+k27z
12
Do 0<x<2x nén x:23—”; :17—”.
12 12
Vay phuong trinh c6 2 nghiém théaman 0<x<27x.

Cau 7.

Phuong trinh sin (5?” cos ﬂxj :% conghia VxeR< D=R.
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hY/4 T
—cosmx=—+k2rx
.. 1 . . (5z 1 . (57 . T 3 6
Vi sin—=— nén sin| —coszx |=— < sin| —coszx |=sin— <

6 2 3 2 3 6 57 Sr
?cos7zx=?+k27z

i 1
COSTX =—
1 6 10
cosmx=—-+k— 1
& 110 65<:> cos7rx=5 (vi —1<coszx<1).
cosmx=—+k—
2 5 =7
COSTX =—
10

Ta cd coszx =%© X = iarccos%+k27z (keZ);

cosnx:%:cos%cwzx:i%+k2ﬂ (keZ) :>x:i§+2k (keZ);

COSTTX=— < TX = iarccos_—7+k27r (k € Z) S x= ilarccos_—7+2k (k IS Z).
10 10 T 0

Vay phuong trinh c6 6 ho nghiém.
Dang 3: Phwong trinh tan x=m

4+ Vidu miu
Vi du 1. Gii phuong trinh 3 tan(Sx +%j =3. (1)
Huéng dén gidgi
Didu kién cos| 5x+7 |20 Sx+ %2 Lt kr o xe Zi T (keZ).
4 4 2 20 5
(1)< tan s+ :£<:>tan sx+ 2 |=tanZ
4 3 4 6

©5x+2:£+kn<:>5x=—£+k7r<:>x:—£+k£,(keZ).

4 6 12 60 5

Vay phuong trinh di cho c6 nghiém 13 x = —%+ k% (keZ).

Vi du 2. Giai phuong trinh tan(2x —%j =cotx. (2)

Huwéng din gidi
T RV ¥4
X cos| 2x——|=0 2x——#—+k F—t—
Piéu kién ( 4] ! T !t 2 (kleZ).
sinx # 0 x#lr x#lr

(2) < tan 2x—Z | =tan| Z—x @2x—£=£—x+k7z<:>x=£+k—ﬂ,(keZ).
4 2 4 2 4 3
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Vay phuong trinh da cho c6 nghiém la x = % + kTﬂ, (keZ).

£+ Bai tap tu luyén dang 3
Cau 1: Nghiém cua phuong trinh tan(x+15°) =1 véi 90° < x <270° 1a
A. x=210°. B. x=135°. C. x=60°. D. x=120°.
Cau 2: Phuong trinh V3tanx+3=0 co nghi¢m la

A.x=%+k7z,keZ. B.x=—%+k2ﬁ,keZ.

C.x=%+kﬁ,keZ. D.x=—%+k7z,keZ.

Cau 3: Phuong trinh tan® x =3 c6 nghiém la

A.x=—%+k7r,keZ. B. x i§+kﬂ,keZ.

C. V6 nghiém. D.x=%+k7z,keZ.

Cau 4: Nghiém cta phuong trinh tan x =— tan% trong khoang (%;ﬂ'j la

A B. 2~ c.x. p. 2%,
5 3 5 5

Cau 5: Phuong trinh tan (% sin 4x] =% ¢6 bao nhiéu ho nghiém?
A. 2 ho nghiém. B. 6 ho nghiém. C. V6 nghiém. D. 4 ho nghiém.

Cau 6: Phuong trinh lugng giac V2 tan (%—ij ~J2=0c¢o nghiém Ia

A x=kZ keZ. B.x=2+kZ kez.
2 2 2
C.x=kr.kelZ. D.x=—%+k7r,keZ.
DAP AN
1-A 2-D 3-B 4-A 5-C 6-A
HUONG DAN GIAI CHI TIET
Cau l.

Taco tan45°=1< tan(x+15°):tan45°<:>x+15°:45°+k.180°<::>x:30°+k.180O (keZ).

V61 90° < x <270° < 90°<30°+£.180°<270° = k=1= x=210°.
Cau 2.

Phuong trinh V3.tanx+3=0 c6 nghia c>cosx¢0<:>x¢%+k7r<:>D=]R\{%+k7r}.
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Tacod \/gtanx+3=O<:>tanxz—\/§<:>tanx=tan?<:>x=—%+k7r (keZ).
Cau 3.

Phuong trinh tan® x =3 c6 nghia <:>cosx¢0<:>x¢%+k7r<:>D=R\{%+k7r}.

tanxzx/g
tanxz—x/?

Xét tanx=\/§<:>tanx=tan§<:>x=§+k7r (keZ).

Tacod tan’x=3 <

Xét tanx:—\/gatanx:tan%@x:%+kﬂ (keZ).

Viy x:i§+kﬂ (keZ).
Cau 4.

Phuong trinh tanx=—tan% c6 nghia <:>cosx¢0<:>x¢%+k7r<:>D=R\{%+k7r}.
Ta co tanx=—tan%c>tanxztan%@x=%+k7z (keZ).
Do xe(z;ﬂ) nén x:4—ﬁ.
2 5
Cau 5.
Ta cod iﬁ£sin4x££:>cos zsin4x #0, VxeR.
4 4 4 4

Phuong trinh x4c dinh voi Vxe R < D =R.

tan Zsin4x =§<:>£sin4x = arctan§+k7z < sindx =iarctan§+4k.
4 2 4 2 Vs

Voi k>0 thi iarctan§+4k>1:sin4x>1 (vo 1i).
T

Véi k<-1 thi iarctanng4k <—l=sin4x <-1 (vo li).
V4

Vay da cho phuong trinh v6 nghiém.

Cau 6.

Phuong trinh 2 tan(%—bcj—\/i:o cd nghia
& cos| Z—2x ¢0c>£—2x¢£+k7rc>x¢i+k—7[<:>D:R\ 1+k_7r (keZ).
4 4 2 8 2 8 2

Ta cb ﬁtan(%—2xj—\/§=0<:>tan(%—ch:l@%—2x:%—k7r®x=k% (keZ).
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Dang 4: Phwong trinh cotx=mn

4+ Vidu miu

Vi du 1. Giai phuong trinh cot(2x—%J -

Huéng dén gidgi

T

Diéu kién sin(Zx—gj¢0<:>2x—£¢kﬂ<:>x¢£+k—”, (keZ).

(1) < cot m-Llocotl e oax-Z=Zikr
6 3 6 3

<:>2x:£+k7r<:>x:%+k§,(keZ).

Vay phuong trinh di cho ¢6 nghiém 1a x 2%4- k% J(keZ).

Vi du 2. Giéi phuong trinh tan (%ZJr xj +2cot (%—xj =3. (2)

Huong dan giai
biéu ki¢n

cos(4—ﬂ+xj¢0 AT Tk
9 9 2

=

sin £—x #0 l—x;tkﬁ
18 18

T
x#+#—+kr

x;tl—kﬁ
18

L (4r T T 4 T
TacO| —+x|+| ——x|=—=tan| —+x |=cot| ——x |.
(9 j (18 ] 2 (9 j (18 j

(2)<:>cot(%—xj+2cot(%—xj=\/3@3c0t(%—xj=\/§

\/5 T T

@cot(z—xj=—<:>——x=§+k7r<:>xz—i—;z—kﬁ,(keZ).

18 3 18

Vay phuong trinh di cho c6 nghiém 13 x = —%+ kr,(keZ).

+ Bai tip tu luyén dang 4

Cau 1: Phuong trinh 3cotx— J3=0co nghi¢m la

A. x=%+k7z, kel.

C. x=%+k2ﬂ,keZ.

Cau 2: Cho phuong trinh cot(x+37ﬁj =

trén vo nghiém?
A.m=#12.

B. x=%+kﬁ,keZ.

D. V6 nghiém.

<:>x¢£+kﬂ, (ksmel).

m* —4, m 1a tham sb. V&i gia tri nao cia m thi phuong trinh

B. 2<m<?2.

TOANMATH.com
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C. VmeR. D. Khéng ton tai gia tri cua m .

Cau 3: Phuong trinh cotx.cot2x—1=0 c6 nghiém la

T
x=—+kr
A.x=£+k7z,keZ. B. 6 kel.
4 57
x=—++kr
6
C.x=Zikrn kel. D.x=24kZ kez.
6 2 3
DAP AN
1-B 2-D 3-B
HUONG DAN GIAI CHI TIET
Cau l.

Phuong trinh 3cotx—+/3 =0 co nghia sinx #0 < x# kz < D=R\{kz} (ke Z).

Ta ¢6 3cotx—+/3 =0 < cotx :§<:> cotx = cot— <> x:%+k7r (keZ).
Cau 2.

Tap giatri y = cot(x +3T”) =R nén voi Vm € R phuong trinh luén c6 nghiém.
Vay khong ton tai gia tri m dé phuong trinh v6 nghiém.

Cau 3.

Sx# )
2xzkr 2

. , . sinx =0 x#kr kx
Phuong trinh cot x.cot2x—1=0 c6 nghia <<
sin2x # 0

Tap xac dinh D:R\{xikjﬂ}.

i COSX COS2x cosx 1-2sin’x 1-2sin* x 1
Taco cotx.cot2x—1=——.— —l=—— -1= ———l=——-2.
sinx sin2x sinx 2sinxcosx 2sin” x 2sin” x
. 1 . .
1 s1nx:5 s1nx:s1ng
cotx.cot2x—1=0 — —2=0osin*r=—< &
2sin” x . -1 . .=
sinx =— sin x =sin—
2 6
T
x=—+k27
e . . T
Néu sinx = smg = s
i
x=—+k217

x=—L ko

Neéu sinx = sin? = ;
s
x=—+k2rx
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7
X=—+knr

Két hop nghiém ta c6 6 (keZ).
S
X=—-+knr
6
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