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PHUONG TRINH LUONG GIAC CO BAN

Tim mét gia tri cla x sao cho 2sinx — 1 =0.
Trong thuc t€, ta gap nhiing bai todn dan dén viéc tim tdt ca cdc gid tri cua x
nghiém ding nhimg phuong trinh nao d6, nhu
3sin2x+2=0
hodc 2cosx+tan2x -1 =0,
ma ta goi la cic phuong trinh luong gidc.

Gidi phuong trinh liigng gide 1a tim tit cd cdc gid tri cua 4n s6 thoa min
phuong trinh da cho. Cdc gid tri ndy 1a s6 do cta cdc cung (géc) tinh bing
radian hoic bang do.

Viéc giai cdc phuong trinh lugng gidc thuong dwa vé viéc gidi cdc phuong
trinh sau, goi la cdc phuwong trinh luong gidc co bdn :

sinx=4d,cosx=d, tanx =a, cotx =4,

trong d6 a 1a mot hang so.

2-8AT &5 & GIAI TiCH 1,-©



1. Phuodng trinh sinx =a

A

2
Cob gia tri nao clia x thod man phuong trinh sin.x = -2 khéng ?

Xét phuong trinh sinx = a. (1)

siny

Truong hop lal > 1

Phuong trinh (1) v nghiém, vi Isinx] < 1
véi moi x.

Truong hop lal < 1

Vé dudng tron luong gidc tim O, truc
hoianh la truc cosin, truc tung la truc sin.

Trén truc sin ldy diém K sao cho OK =a.
Tir K ké dudng vubng gdc véi truc sin, cat B’
duong tron lugng gidc tai M va M' doi
xting voéi nhau qua truc sin (néu lal =1
thi M trung véi M") (h.14).

Hinh 14

N 3
Tir d6 ta thiy s6 do cua cdc cung luong gidac AM va AM' 12 tat ci céc nghiém
cua phuong trinh (1).

P ¥
Goi ala s6 do bang radian cia mot cung luong gidc AM | ta ¢é
s
sdAM =a+k2n, ke Z ;

~
sdAM' =n-a+k2n, k e Z.
Vay phuong trinh sinx = a ¢6 cdc nghiém la

x=a+ k2r, ke i:

x=n-a+k2n, ke Z.

T T .
2 2 thi ta viét @ = arcsin a

Néu s6 thue « thoa mian diéu kién
sing = a
(doc la ac-sin-a, nghia la cung cé sin bang ). Khi d6, cdc nghiém cua
phuong trinh sin.x = a dugc viét 1a
x=arcsina+k2n, ke Z
vax =7 — arcsina + k2n, k € Z.
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CHUY

a) Phuong trinh sinx = sin @, v4i a la mét sé cho trudce, c6 cac

nghiém la

x=a+ k2m, ke Z
va x=n-a+k2n, ke Z.
Téng quat,

f(x) = g(x) + k2w, kelkZ

sinf{x) = sin g(x) <

) 8 [f(.r}=n-—g(x)+k2n,kez.

b) Phuong trinh sinx = sin 8 ° ¢6 cdc nghiém la
x=4°+k360°, ke Z

va x=180°-8°+k360°, ke Z.
c) Trong mot cong thic vé nghiém ctia phuong trinh lugng
gidc khong dugc ding déng thai hai don vi do va radian.
d) Cac truong hop dac biét :
* @ = 1 : Phuong trinh sinx = 1 ¢6 cic nghiém la

x== +k2n, ke Z.
2
* a = -1 : Phuong trinh sinx = -1 ¢6 cdc nghiém la
X = w% +k2n, ke Z.

* a = ( : Phuong trinh sinx = 0 ¢6 cdc nghiém la
x=kn. ke Z.

Vi du 1. Giai cic phuong trinh sau :

; 1 . 1
a)sinx= — ; b) sinx = —.

2 5
Giai
a) Vi L) = Lr.in.E nén sinx = : & sinx = sin—.
2 2 6

Viy phuong trinh ¢6 cdc nghiém la

A‘=g+k2n,kez va x:u—%+k2n=%—+k2n,ke Z.



b) Ta c6 sinx = % khi x = arcsin%. Vay phuong trinh sinx =-;— ¢ céc
nghiém la

.r=a:csin—;—+k2n,ke Z va x=1t—arcsin-;-+k2n,ke Z.

s !
ﬁsiéi cac phuang trinh sau :

a) sin.r:—l z b) sin(x+45“):—~~{i~.
3 2
2. Phuong trinh cosx =a
Truong hop lal > 1 an

Phuong trinh cos x = a v0 nghiém

vi lcosx| <1 v6i moi x. '

Truidng hop lal <1

Tuong tu truong hop phuong trinh A
sinx = a, ta 1dy diém A trén truc cosin

sao cho OH = a. T H ké dudng

vuong goc vaéi truc cosin, cat dudng

tron lugng giac tai M va M' d6i

xuing v6i nhau qua truc cosin (néu

lal =1 thi M = M') (h.15).

A cosin

Hinh 15

- N ~
Tir d6 ta thdy s6 do cta cdc cung luong gidc AM va AM' 1a tdt cd cdc
nghiém cta phuong trinh cos x = a.

e
Goi « la s6 do bang radian cia mot cung lugng gidc AM , tacé :
~
sdAM =a+K2n, ke Z ;

="
sdAM' =-a+k2n, ke Z.
Vay phuong trinh cos x = a ¢6 cdc nghiém la

x=xa+k2n, k € Z.
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CHU Y

a) Phuong trinh cos x = cos a. véi a la mot s6 cho trudce, ¢6 cic
nghié¢m la

x=trta+k2rn, k e Z.
Tong quat, cos f(x) = cosg(x) < f(x) = £g(x) + k2n,k € Z.
b) Phuong trinh cos x = cos #° ¢6 cdc nghiém la
x=%+8°+k360° k e Z.
c¢) Néu s6 thuc a thoa mian cic diéu kién
O<a<m
{cosrx =a

thi ta vi€t a = arccosa (doc 1a ac-césin-a, c6 nghia la cung cé
cosin bang a). Khi dé, cdc nghiém ctia phuong trinh cos x = a
con duoc viét la

x==arccosa + k2n, k € Z.
d) Cac truong hop dac biét :
* a = | : Phuong trinh cosx = 1 c6 cic nghiém la
x=k2n,k € Z
* a = -1 : Phuong trinh cosx = —1 ¢6 cic nghiém la
x=n+k2n, k € Z.
*a=0: Phiro‘ng trinh cos x = 0 ¢ cic nghiém la

x=£+kn,ke Z.
2

Vi du 2. Giai cic phuong trinh sau :

V2

T
= cOs— b)cos3x=——;
a)cosx=c S ) | >

c) cosx = % : d) cos (x + 60%) = —.

- Gidi
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V2

2

a) cosx = cos% &x=1 g +k2n, k e Z.



b) Vi -—2 = cos?‘—ﬂ nén
2 4
cos3x = -—2 &> cos3x = 0053—ﬂ~ 3=+ S—K + k2n
2 4 4
<:>x:i£+kE,kE Z
4 3
c)cosx= l <::-x=iarcc05% +k2n, ke Z ;

d) Vi iE- = cos 45" nén

cos(x + 60°) = izi & cos (x + 60%) = cos 45° & x + 60° = + 45° + k360°

=—15°' k360° '
- X + k360 keZ)m

x = -105° + k360°
4
Giai cac phuong trinh sau :

a) CUSH-% : b) msx=r§-: c) cos(x+30°}=?3‘

3. Phuong trinh tanx=a
Diéu kién cta phuong trinh 1a x # % +knke Z).

Can cif vio d6 thi ham s6 y = tan x, ta thdy véi mdi s6 a, d6 thi ham s6 y = tan x
cit dudng thang y = a tai cdc diém c6 hoanh do sai khdc nhau mét boi cia w

(h.16). Y
/I /I ' ]: ji /: /I
i 1 ] (] i 1
! . ) . ! -
Fit & TG W & ¥ -
1 i 1 ! 1 I g !
: | i-3n Vi —n in P13m 'y
' 11 2K P2 v 12 07 ¥
:—Ztlt .1',-21!5 X -n O 'xli n X +m 2n r|+?.n: X
' : ; - : :
[] i i ] i 1
[} ] ] i ] ]
: : : : - :
: . : : ‘ :
[] 1 i i ] i
Hinh 16
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Hoanh d6 ciia méi giao diém 12 moét nghiém ctia phuong trinh tanx = a.

Goi xy Ia hoanh do giao diém (tan x, = a) thoi man diéu kién - ’5 <x < g

Ki hiéu x; = arctan a (doc Ia ac-tang-a, nghia 14 cung c6 tang bing a). Khi dé,
nghiém cla phuong trinh tanx = @ 12 '

X = arctana + kxn, k € Z.

CHU Y
a) Phuong trinh tan x = tan @, v6i a 1a mot s6 cho trude, cé céc

nghiém la
x=a+kn, ke Z

Tong quit, tan f(x) = tang(x) = f(x) = g(x) + km, k € Z.

b) Phuong trinh tanx = tan #° ¢6 cdc nghiém la
x=8"+k180% ke Z

Vi du 3. Giai cac phuong trinh sau :

a)tanx = tan-gi : b) !an.?.xz—% : c) tan (3x + 150):\5.

Giai

a)tan.r=tan% ey X g +kn, ke Z.

b) tan2x = —-% & 2x=arctan[—%] +kn

Ehx= larctan(-l] kE, ke Z.
2 3 2

c) Vi J_ = tan 60° nén tan(3x + 15%) = \@ & tan(3x + 15%) = tan 60°
& 3x+ 15" =60° + k180° < 3x = 45° + k180°
Sx=15+k60% ke Z =

5
Rﬁiéi cac phuang trinh sau :

a)tanx=1; b) tanx =-1 ; c)tanx = 0.
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4. Phudng trinh cotx=a

Diéu kién cta phuong trinh 1a x # kn, k € Z.

Can ctt vao d6 thi ham s6 y = cot x, ta thdy véi méi s6 a, dudng thing
y = a cét d6 thi ham s6 y = cot x tai cdc diém c6 hoanh d6 sai khdc nhau
mot boi cua nt (h.17).

Hinh I7
Hoanh d¢ cia méi giao diém 12 mot nghiém cia phuong trinh cot x = a.
Goi x 1a hoanh d¢ giao diém (cotx; = @) thoi man diéu kién 0 < x| <.
Ki hiéu x; = arccota (doc 12 ac-c6tang-a, nghia l1a cung c6 cotang bang a).

Khi d6, cdc nghiém cta phuong trinh cotx = g 1a

X = arccota + km, k € Z.

CHU Y
a) Phuong trinh cot x = cot a, vl a la mot s6 cho trude, ¢é cic
nghiém Ia
x=a+kn ke Z
Téng quat, cot f(x) = cotg(x) = F(x) = g(x) + km, k € Z.

b) Phuong trinh cotx = cot #° ¢6 cic nghiém la

x=B°+k180°% ke Z.



Vi du 4. Giai cic phuong trinh sau :
a) cot4x = cot % H

b)cot3x=-2;

¢) cot (2x - 10°) = 2

g
Giai

a) cotdx = cm—?'E & 4x = 2—“ +kn S x= —n—+kE, ke Z.
7 7 14 4

b) cot 3x = -2 < 3x = arccot(-2) + kn

& X = % arccot(-2) + k%,k e Z.

¢) Vi L = cot 60° nén

V3

cot(2x — 10%) = & cot(2x — 10%) = cot 60°

1
J3
& 2x — 10° = 60° + k180°

Sx=35"+4k90°kec Z =

6
ﬁc—:‘iéi cac phudng trinh sau :

a)cotx=1; b) cotx=-1; c) cotx = 0.

GHI NHO

M&bi phuong trinh
sinx=a(lal€1);cosx=a(lal<1);tanx=a;cotx=a

c6 vo s6 nghiém.

Gidi cdc phuong trinh trén 14 rim tdt cd cdc nghi¢gm cla ching.
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BAI POC THEM

GIAI PHUONG TRINH LUONG GIAC CO BAN
BANG MAY TiNH BO TUI

C6 thé sir dung may tinh b tii (MTBT) dé gidi cac phuong trinh Iugng gi4c cd
bén. Tuy nhién, d8i véi phuong trinh sin x = @ may chi cho két qua 1a arcsin a véi
don vi la radian hoac da duge déi ra do. Luc d6, theo cong thitc nghiém ta viét
cac nghiém la

x=arcsina+k2n, ke Z
va x=mn—arcsina + k2n, k e Z.

Tuong tu, d6i véi phuong trinh cos x = @ may chi cho két qua 1a arccos a, d8i véi
phuong trinh tan.x = @ may chi cho két qua 1a arctan a.

Vi du. Dung MTBT CASIO fx — 500 MS, giai cac phuong trinh sau :
a) sinx=0,5 ; b) cus.xza—% : c) tanx =+3.
Giai

MODE
a) Néu mudn cé dap s6 bang do thi bAm ba I&n phim réi bAm phim dé
man hinh hién ra chit D. Sau d6 bam lién tiép

SHIFT
(8 (0 (0 (0 (0 (53 (O

Déng thr nhét trén man hinh hién ra sin ' 0.5 (c6 nghia la arcsin 0.5) va két qua &
déng thir hai la 30°0°0 (arcsin 0,5 da dudc ddi ra dé).
Vay phuong trinh sinx =0,5 ¢6 cac nghiém la

x=30° +k360°, keZ
va x = 180° - 30° + k360° = 150° + k360°, keZ.
b) B&m lién tiép

SHIFT

Déng thit nhét trén man hinh 1 cos ' — (1 4 3) (c6 nghia la arccos[

—%]) va két qua

& dong thr hai la 109°28'16.3" {arccos(—%) da duoc déi ra do).
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Vay phuong trinh cosx = _§ c6 cac nghiém 1a x ~ = 109°28'16" + k360°, ke Z.

c) B&m lién tiép (EE0) (T (M) (BEX

ddng thir nhat trén man hinh 12 tan™' 3 (c6 nghia 2 arctan/3) va két qua &
dong tht hai la 60°0°0 (arctan/3 da dudc déi ra do).

Vay phuong trinh tan x = \[?-; c6 cac nghiém la x=60° + k180°, k € Z. =

CHU Y
a) D& giai phuong trinh sinx =0,5 vdi két qua la radian, ta bdm ba

MODE
tan phim @88 18 b4m phim @B, man hinh hién ra chir R.

SHIFT

Sau d6, badm lién tiép &8 &8

ta dudc két qua gan dung la 0,5236 (arcsin 0,5 = 0,5236).

Vay phudng trinh sinx = 0,5 cé cac nghiém la
x=0,5236 + k2n, kel

va x=n-05236+k2n, kel.
b) D& giai phudng trinh cotx =a bang MTBT, ta dua vé giai phuong

trinh tanx = l.
a

Bai tép
Giai cdc phuong trinh sau :
a)sin(x+2)=—_1—; bysm3x=1;
c) sin(—zr{—EJ=U; d) sin (2x + 20°%) = —ﬁ.
3 3 2

V6i nhitng gid tri ndo ciia x thi gid tri cGia cdc ham s6 y = sin3x va y = sinx
bing nhau ?
Giai cdc phuong trinh sau :

a) cgs(x—]}=~§~ E b]COS3I=CDS IZD;

3y 1
cjlu:-:»s[:-'l - EJ = ~-l- ; d) c0522x = —.
2 4 4



Gidi phuong trinh —=°252X _ ¢
1 —sin2x
Giai cdc phuong trinh sau :

a) tan(x — 15°) =? : b)cot(3x-1) = —vfi 2
c)cos2xtanx =0 ; d) sin3x cotx = 0.

Vi nhitng gid tri ndo cha x thi gid tri cta cdc ham s6 ¥y = t:m[—:- - x) va

y = tan 2x bang nhau ?
Giai cdc phuong trinh sau ;
a)sin3x-cosSx=0; b) tan3x tanx = 1.



