TOAN HOC

Chuong 1: HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC
C Bai 2. PHUONG TRINH LUONG GIAC CO BAN
I

KIEN THUC CO BAN
BY Phuong trinh sinx = a
BB Phuong trinh tanx=a

B8 GIAI BAI TAP
Bl BRf TAP TRAC NGHIEM

B3 Phuong trinh cosx=a
B3 Phuong trinh cotx=a
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BEl KIEN THUC CO BAN
/ Bai toan: \
Mot chiéc guong nudc co dang hinh tron ban kinh 2,5m, truc cua
no dat cach mat nuéc 2m. Khi guong quay deu, khoang cach h
(mét) tir mot chiéc gau gan tai diém A cia guéng dén mat nudc
dugc tinh theo cong thir‘c h = |y|,

trong do: y =2 + 2, 5sin (Zn (t—%)) v@i t la thoi gian quay cua

guong (t > 0) tinh bang phat; ta quy uéc rang y > 0 khi giu &
bén trén mat nudc va y < 0 khi gau 6 dudi nudc. Hoi:

a) Khi nao gau nu'éc @ vi tri thap nhat?
b) Chiéc gau cach mat nudc 3,5m [an dau tien khi nao?

o /
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/ Bai toan nay dan dén viéc giai phu'eng trinh: \
sin (Zn (t — 1)) = —1 (a)

4

sin (Zn (¢ - 1)) _3 (b)

4 5
Néu dat x = 27 (t — %) thi cac phucong trinh trén co

: ., 3
dang sinx = —1 va sinx = =

Trén thuc té cé nhiéu bai toan dan dén viéc giai
phuong trinh c6 mot trong cac dang sinx =a,
COosSXx — Q, tanx = a, cotx = a.

Do la cac phuong trinh lucgng giac ca ban.

. /
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W PHUONG TRINH sinx = a (1)

e 11 PPT TIVI - DIEN DAN GIAO VIEN TOAN

+ Truong hop 1: |a| > 1 thi (1) vo nghiém.

+ Truong hop 2: |a] <1

Vé duong tron lugng giac tam O, truc hoanh la
truc cosin, truc tung la truc sin. Trén truc sin lay
diém K: OK = a . TUr K ké dudéng thang vudéng goc
truc sin, cat dudng tron lugng giac tai hai diém M
va M'. N N

Khi do so do cac cung lucgng giac AM va AM' la tat
ca cac nghiém cua phuong trinh sinx = a .

.

N
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THAO LUAN NHOM

NHOM 1 NHOM 2

Goi a la sd bang rad cua | Goi « la sd bang rad cua

Nhiam vu| MOt cung lugng giac AM. | mét cung lugng giac AM'’ -

ry

Khi AdAaredAM = 9D Khi do: sdaM’ = ?

. Phuong thic hoat dong A
- Chia I6p thanh cac nhém nhé, méi nhém gom 6 hoc sinh.
- M6i nhém cir 1 ban nhém truéng dé diéu hanh nhém thao luan.
- Cac nhom trao doi, thao luan viét két qua chung vao giay.

- 2 nhom bao cao két qua. Cac nhom khac nhan xeét.
\ Y
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THAO LUAN NHOM

NHOM 1 NHOM 2

Goi « la sd bang rad cua | Goi « la sd bang rad cua
mot cung luong giac

mot cung lucong giac AM.

ry

Nhiém vu ~ ’ ~
Khi A& cAAM — D AM'. Khi do: sdAM’ = ?

cosin

??7? Twr d6 hay néu cac nghiém cua phwong trinh sinx = a ?

XxX=a+ k2n

(k € 7) (Trong d6 a thoa man sina = a)
x=m—a+ k2n

sihx = a &




x=a+ k2«
x=m—a+ k2«

a) sinx = sina & [ (k € 7).

f(x)=g(x)+k2n (k € 7).

Tong quat: sinf(x) = sing(x) & f(x)=m—g(x)+ k2@

x=pB%+ k360°
k eZ).
x =180% — B% + k360° ( )
c) Trong mot cong thirc nghiém khong dung dong thai 2 don vi do.

b) sinx = sinp’ l

, . v A T
Cac truong hopdacbiet | . = _ . . . _ o+ k2m

T
-sinx=—1<:>x=—5+k21t(kEZ)

esinx =0 x =kt
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= Vidu 1 FIEper: phuong trinh sau ’
: 1 . 2
a) sinx = - b) sinx =
c) sin(x + 15%) =_Tﬁ d) sinx=_7\/E

4 Bai giai_
1

) i [ 4 2
a)sinx ——=S5in— 1 —
> 6 b) sinx =
T
x=—+k 2
1= 6 X =arcsin—+ k2n
n 5
X =1 — — & k €
6 2
- x=1t—arcsm§+k21t
x=g+k2ﬂ'
= . ke
x=—+k21
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'rl!' VA ['"B ¥ Giai cac phuong trinh sau \

a) sinx =~ b) sinx =2

c) sin(x + 159) =_T\/§ d) sinx=%2
(4 Bai giai
@ . —V3 d) sinx—_ﬁ—sin(—z)
¢) sin(x + 15%) = > = sin(—60°) 2 4
[ A
o |x+15%=-60° + k360° - Y=g then
0 _ 1000 0 0 T
x+ 15Y = 180" + 60" + k360 x=n+1+k2n
_ 0 0
(:)x——75 + k360 ke 1T
x = 225% + k360° x=— tkom
& keZ
5T '
x =—+Kk2m

4
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BF3) PHUONG TRINH COSX = a (2)

{ Truong hop 1: |[a| > 1 thi (2) vo nghiém.
+ Truong hap 2: |a|] <1

Cho duong tron lugng giac tam O, trén truc cosin
|y diém H: OH = a. T H ké dudng vudng goc véi
truc cosin cat duong tron luong giac tai hai diém
M va M’ doi xirng nhau qua truc cosin.

Khi do so do cac cung lucgng giac AM va AM' la tat
ca cac nghiém cua phuong trinh cosx = a .

. /
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THAO LUAN NHOM

NHOM 1

NHOM 2

NHOM 3

Goi a la sd bang rad cua

ry

Phwong trinh (2)

Néu so thwe o théa man dieu

Nhiém mét cung lwong giac AM co nghiém la gi? | kién ’O < a < mvacosa = a thi
VU ehi 46 - ta viet a = arccosa
A ~ Khi dé nghiém phwong trinh
sSdAM =7 sdAM' =7 viét thé nao?
sin A
4 Phwong thuwrc hoat dong h .
- Chia I&p thanh cac nhém nhé, moi nhém gom 6 hoc sinh. M
- M6i nhém c¥ 1 ban nhém trwéng dé dieu hanh nhom thao luan. ' -
- Cac nhém trao déi, thao luan viét két qua chung vao gidy. ’
»

"

- Cac nhom 1,2,3 lan lwot bao cao két qua. Cac nhom khac nhan xét.

Y, o
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THAO LUAN NHOM

NHOM 1 NHOM 2 NHOM 3

Két |SdAM = a + k2n [

Xx=a+ K21 X = arccosa + k21
k € 2) & k e
qua 'sg AM' = —a + k27 ( (2) [ ( )

XxX=—a+ k2n X = —arccosa + k2m«

=

( Nghiém cua phwong trinh cosx = a

XxX=a+ k2«

V&i a théa man cosa = a
X=—a+ k2r (k € 7) ( )

COSX = a4 & [
+ Néu so thwe o thda man diéu kién 0 < a < w va
cosa = a thi ta viét a = arccosa. Khi do:

cosin

x = arccosa + k2«
x = —arccosa + k2« (k €7)

cosa=a<:>[




+|—

TOAN HOC

‘= a4 k2m

a) cosx = cosa & = —a+ k2 (k € 7).

x = B% + k360°
x =—B%+ k360°

c) Trong mot cong thirc nghiém khong dung dong thai 2 don vi do.

b) cosx = cosp’ & l (k € 7).

d) Cac truong hap dac biét
ecosx=1<x=Kk2n

ecosx=—-1ox=nmn+ k2 (k€Z)
T

.cosx=0<:)x=5+kn
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EALEIEY Giai cac phuong trinh sau

3m) _ 23 0y — 1 _2 — cos
a)cos(x+ 8)— ; b)cos(2x+5 )— > c)(:os3x—5 d)cost-cole
2 bai giai 4 ;

a) cos(x+%”)=_73 C) cos3x = @Bx—Larccos§+k21t
Phuong trinh vo nghiem vi _73 ¢ [—1;1] S x = i%arccos% | kzn, k €Z
b)cos(2x + 5%) = _71 = cos120°

I ] . ;
. |2x +5°=120° + k360° d)cosZx =cosyy o 2x =+ +k2m
2x + 5% =-120° + k360° _
115° <=x=iﬁ+kn,ke 7.
x=— + k180°
& 0 ke
—125 0
X = + k180

2
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Dua vao do thihamsoy =tanx, y = a. Co nhan xét gi vé moi quan hé cua

cac hoanh do giao diém cua hai do thi dé

/

-ZR (- z’z: "l-u: () (!: n X, +X' 2x X, +2x

Cac hoanh dod giao diém ctia hai d6 thi
sai khac nhau mot bdi sd cua 1T

Hoanh do cua
moi giao diém la
mot nghiém cua
phuong trinh
tan x = a. Khi do
nghiém cua
phuong trinh
tan x = a la:
X = X1 + km
(k € Z)
|
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V|

BEB PHUONG TRINH Sinx = a (1)
+ Diéu kién cua phuong trinh: x # ~ + k.
+ Goi x,la hoanh do giao diém (tan x,; = a) thoéa man diéu kién —g < xq < g

Ki hiéu: x, = arctana. do, nghieém cua ptla: x = arctana + kr, (k € Z)

a)tanx = tana < x = a+ kn(k € 7).

b) tan x = tanpB?® & x = p° + k180°(k € 7).
c) Trong mot cong thirc nghiém khong dung dong thai 2 don vi do.

Cac truong hgp dac biét T
e tan x = 1<:>x=z+k1t,(kEZ)

T
-tanx:—1<:>x:—1+kn,(kEZ)

\_ etanx =0 x=km,(k € Z)
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5 Vidu 3 RSt phuong trinh sau

21T

a)tanx = tan— b)tanx = —5 c)tan(x — 35%) =+/3 d)tan4 x = —1

5
7 6ai giai
2TC

a)tanx = tan? (1) (Pk: x + g + k).

¢)tan(x —35% =+/3 (3)
(Pk: x = 125° + k180°).

_ 220 _ 0 0
PT (1) x = 2 + km,k € Z (TM) PT (3) & x =357 =607+ k180

s x =95+ k180°k € Z (TM)

b)tanx = —5 (2) (Diéu kién: x + §+ k).
d)tan4x = —1 (4)

PT (2) x = arctan(—5) + km,k € Z (TM) (Pk: x = = + k-).
8 4
PT(4)<:>4x=_T+k1T
—m  km
Sx=—+—,keZ (TM)

16 4



Dua vao do thi ham s6 y = cot X, y = a. C6 nhan xét gi vé méi quan hé cua cac hoanh
do giao diem cua hai do thi do

."

giao diém 132 mot
nghiém cua phwong
- " A trinh
, “m cot x = a. Khi do
° nghiém cua phwong \
trinh cot x = a la:
- x=xq+kmn (keZ)
Cac hoanh d§ giao diém ciia hai do < |

® ® |4 A A © I( 2 \
thi sai Kkhac nhau mot boi so cua 7T i\

\ Hoanh do6 ctia moi




+
= | psaGT |
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BB PHUONG TRINH Sinx = a (1)
+ Dieu kién cua phuong trinh: x # k.
+Goi x,la hoanh do giao diém (cot x; = a) théa man diéu kién 0 < x, < .

Ki hiéu: x; = arccot a. Khi do, nghiém cua phuong trinh la : x = arccota + km, (k € Z)

\

a) cotx=cotae x=a+ kn(k € 7).

b) cotx = cotp’ © x = B° + k180°(k € 7).
c) Trong mot cong thirc nghiém khong dung dong thai 2 don vi do.

T
Cac truong hop dac biét ecotx =1 x = 2t krt(k € Z)

T
e cOtx =—1=>x=—z+kn(k€Z)

T
e cOtx =O<:>x=§+kn(kEZ)




T
c)cot(Z—Zx)z—l d)cot2x =17

2 B3i giai -
- c) cot (Z_ Zx) =—-1 (Pk:x#- kz—”).

a) cotx = cot— (Pk: x # k). 8
5 T —TT

S ——2x = F k
& x =—+ km, k € 7 (TM) 4 * 4 *
5 1 ox="+ T rer awm)
— X =—- ,
b) cot(x +5%) = 73 (PK: x # —5° + k180°), 4 2

k
d)cot2x =17 (Pk: x + 71:).

0 — _anO 0
© x+ 5" =—-60" 4+ k180 & 2x = arccot7 + km

o x = —65° + k180°, k € Z (TM) o x=tarccot7+E ke (TM)



2
& sin(2x +20°) = sin(—60°)

{%] Bai giai _ -
@ - a)sin(x +2) = 3 b) sin(2x + 20°) = V3
1

X+ 2 = arcsin§+k

< 1 2x +20% = -60° +
. —
X+ 2 =1t—arcsm§ 2x + 200 = 2409 +
1 — _ANO 0
x=—2+ arcsin§ + k27 < lx B 1:30 +ll:11§(())° (k € Z).
= 1 (k € 7). = T
X=1T—2— arcsing + k27 Vay phuong trinh co6 tap cac ho nghiém
- T - {—40° + k180%;,110° + k180°}, (k € 7).
Vay phuong trinh co tap cac ho nghiem

1 1
' —2 + arcsin + k2m; w — 2 — arcsin  + an} (k €Z).




TOAN HOC

E=Bai 2/728 Giai cac phueng trinh sau: \

a)cos(x—1) =

- J

| N
B

; b) cos3x = cos12° C) cos*2 x =

[%] Bai giai
@ b) cos3x =cos12°

a) cos(x—1) = %

5 & 3x =412+ k.360° ke Z
x—1=arccos—+ k2n«
. 3 ox=44%+k.120° k € Z.
2
x—1=— arccos§ + k21
Vay phuong trinh co ho nghiém
2 x=14%+ k. 1200 k € Z.
x=1+ arccos§ + k21
= 2 (k € 7).
x=1-— arccos§ + k21

Vay PT da cho cé tap nghiém {1 -+ arccosg + k2m; 1 — arccosg + an}, (k € 7).




Giai cac phuong trinh sau:

a) cos(x—1)=-§— b) cos3x = cos 12" C) cosZszi
2 i giai_ :
I VOi: cos2x = —=
o1 ¢ = % S20 2 217
d) cos®2x =7 I = & c0S2X = COS—
—— =% {200 3
, p S 21T
Vai: cost:E <:>2x=i?+k2n(kEZ)
T
& COS2X = COS 1T
- 3 <:>x=ig+k1t(kEZ)
S2x=+—-+k2n(k € 7Z)
3 Vay phuong trinh c6 tap cac ho nghiém

T
@x:i§+kn(kEZ) {+ + k1T, + — +k1t}(k€Z)

6 3
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ESBai 4/T28 L
Gial phuong trinh ——— =0

i Bai giai [
+ Dieu kien: sin2x # 1

;s 2COS 2Xx
Ta co - = (
1-sin 2x

3T
= sin2x = sin (7 + Znn) = —1(tmdk)

+ Xét k chan. Pat k = 2n (n e 7).
S 2c082x =0

& cos2x=0 x—z+2nn—z+nn

T 4 2 4
¢$'ZJC==EZ'FIEH7 -

T kn = sin2 x = sin (—+ th) = 1(ktmdk)
'C$JXZ='Z:I > 2

+ Xétkle.Patk =2n+ 1(n € 7).

_n+(2n+1)n_3n+
X = > =, tnw

Vay phuong trinh co 1 ho nghiém %” + nmt (n € 7).
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%Ba' AL Giai cac phuong trinh sau: \

a.sin3x—cos5x =0. b. tan3 x.tanx = 1.
4 Bai giai. m
_ 5x=——3x+ k2
a)sin3x—cos5x=0 o Zn (k € 7)
& cos5x=sin3x SX = —o + 3x + k2m
Tt ki
w X = — _
@c055x=cos(i—3x) PN 1% 4 (k € 7)
x=—Z+le'
Vay phuong trinh cé hai ho nghiém {1”—6+k: ;= kn} (k € 7)
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\

Giai cac phuong trinh sau:
a. sin3x—cos5x = 0;
b. tan3 x.tanx = 1.

v N

b.tan3 x.tanx =1 T kn
Sx=—+—(kEZ
“A g =n T T 8 4
(Dieu kien: 3x # >tk x # -+ kn )
1 Cac nghiem thuoc ho nghiém tren
tan3x.tanx =1 S tan3 x = déu thoa man dieu kiéen.
tan x
& tan3x = coty, Vay phuong trinh co ho nghiém
@tan3x=tan(i—x) x=::k:(kEZ)

n
T +X——=%E &



Giai phuong trinh sau: sin(zg—x — g) =0

2w k3w
A.x = krt, (k € 7). B.x:?— > ,(k € 7).
T
C.x=§+kn,(kEZ). @ng—kSTn,(kEZ).

%] Bai giai
s . 22X T

Ta co: sin(——-) =0
3 3
2x T

& =k
3 3 "

T k31
S x =5+ (k€. Chon D.




Tim tat ca cac gia tri thu'c cia m dé phuong trinh sinx = m c6 nghiém.

A.m #= 1. B.m =+ —1. @—1Sm£1. D.m > 1.

4 Bai giai

sinx = m co nghiém < /m| <1




Tim tat ca cac gia tri thuc cia m dé phuong trinh cosx — m = 0 c6 nghiém.

A.m € (—oo,—1]. B.m € (1, +o0]. @n e[-1,1]. D.m # —1.

4 Bai giai

Pé phuong trinh cosx — m = 0 c6 nghiém

< cosx = m €0 nghiém

—~ m c [—1, 1]. Chgn C.
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S0 nghiém cua phuong trinh sin(2x — 40°%) = 1 v@i —180° < x < 180° la

A1 (8)2. C.3. D. 4.
9 Bai giai

Taco:sin(2x —40°) =1
S 2x —40° =90° 4+ k360°
& x =65°+k180°% ke Z

Vi —180° < x < 180° > x = 65°(k = 0),x = —115°(k = —1). Chon B.
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=) Cau 5.
) 2c082x

Goi a la nghiém ducong nho nhat cua phuong trinh = 0. Ménh dé nao sau day

dung?

T T 3T T T
. —1. el—,—]. . — —1. D.a = 0.
Aae(o,4] (8)a (4 ; cae[4,2 a

1-sin2x

4 Bai gidi| pia ), kidn: sinzx = 1 T
T k =0 = x =-( khong thoa man ).
<:>x¢Z+k1t,kEZ. 4

3
k=1=x =2
4

;s 2C0S2Xx
Ta co: —

1-sin2x

Chon B.

& cos2x =0

S 2x n+k1r n+knkEZ
= — S x=—+— .
2 YT T
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Co6 bao nhiéu gia tri nguyén cua tham so m dé phuong trinh cosx = m + 1 c6 nghiém?

A. 1. 2. C.3. D. 4.
4 Bai giai

cosx = m + 1 co6 nghiém

sim+l1ll<1e-2<m<0.

Vi m nguyén = m € {—2; —1; 0}].

Chon B.




g=
e 11

TOAN HOC

X

Nghiém nho nhat cua phuong trinh cosx = 1 trén [0,10x] la

31T
@ 0. B. 1. C. 2T D. 7 :

4 Bai giai

Ta co: cosx =1
S x=k2m, k € 7
— Nghiém nho nhat la 0.

Chon A.




SO nghiém cua phuong trinh cosx = 0.566 trén doan E Zn] la

@1. B. 2. C.3 D. 4.

Bai giai ,
@ Ta co: cosx = 0,566

S x=~+10,3T+ k2w, k € 7.

— S& nghiém trén [g, Zn] la 1 nghiém.

Chon A.
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Goi X la tap nghiém cua phuong trinh cos (g + 15") = sinx. Ménh dé nao sau day
dang ?

@2900 € X. B.209 € X. C.2209 € X. D. 2409 € X.

@ Ta co: cos G + 15") = sinx

= cos( + 15") = c0s(90° — x)

— o 0o
(:[x 50° + k240

x=210° — k720° (k €7)

Chon A.
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X

Phuong trinh sin’x = 0, 5 tuong ducng vdi phuong trinh nao sau day?

A.cosx = 1. cost = 0. C.sin2x = 0. D.sin(0,5x) =1

4 Bai giai

Ta co: sin“x =10,5

1 —cos2x
& > =0,5

& cos2x = 0.

Chon B.




Giai phuong trinh sau: tan x = —/3

/[ A —TT
T /[ A
Cx = +kn, (k € 2). @x=—§+kn,(kEZ).

4 Bai giai

Diéu kién: x # ~ + km

Ta co: tanx = —\/§<=>x=?+k1t (TM)

Chon D.




S6 vi tri biéu dién cac nghiém cua phucng trinh

tan (2x — g) = —+/3 trén duong tron lucgng giac la:

@ 4. B.3 C.2 D. 1.

4 Bai giai.

kr

e aen b en 5
Vi diéu kién: x = — + =

Ta cé: tan(Zx—E) = —\/§<:>x=k—n (TM)
3 2
Theo ycbtta c6: 0 < — < 2, (k € Z) < k = 0,1,2,3

Chon A.




Phuong trinh tan x = 4 co0 nghiem la:

A.V6 nghiém B.x = g + k1T
@x=arctan 44Kkt D.x = arctan4 + k2@

4 Bai giai

Piéu kién: x # - + km

tanx =4 © x = arctan4 + kr (TM)

Chon C.




Phuong trinh 2tan x = 1 c6 nghiém trong (n, 3T’I)Ia?l:

1 1
B.x = arctanz @x=n+arcl:an2 : D. bap so khac
B3l giai ‘ .
Pieu kién: x # >+ km
1 1
tanx = > S X = arctani + k1t

Miit khac, do:x € (n; 37”) nénk =1 (TM)
Chon C.




A.x = —45° + k180° B.x = — — 34 ki

@X=—48°+k180°. D.x = —48° + kit°

Z]Bai giar

Pk: x + 87° + k180°.
tan(x + 3°) = —1
& x =—48°+ k180° (TM)

Chon C.




Giai phuong trinh sau: cot2 x = —/3

[ /[A —1TT
Ax=—+ks =E+kn,(k€Z).
MW 3
C.x _ﬁ-l'kf D.x = arccot( > )+ km

Diéu kién: x # ~ + km

cot2x = —/3

& cot2x = cot%

—T1T T

®X=E+ki Chon B.




+|—

TOAN HOC

g=)Cau 17. ~ e e aam i , .
So vi tri bieu dien cac nghiem cua phucong trinh cot (Zx — E) = —/3
trén duong tron ludng giac la:

@ A - A kr
Dieu kien: x # >
t(Z n) = t_n@Z n—_n+k
CO X 6 = CO 6 X 6 — 6 J[A
© x = k- (TM)
) Kkt
Mat khac: 0 < - < 2w, (keZ) © k=1,2 Chon C.




4 Bai giai

A.x = 60° + k180°

B.x = 45°+ k180°

Phuong trinh cot(3x — 15°) = +/3 c6 nghiém la:

C.x =45°+ k60°

(k € 7)

Pk: x # 5% + k60°.

cot(3x — 15°) = V3 & x = 15° + k60° (TM)

Chon D.




Phuong trinh cot x = —3 c6 nghiém la:

T
A.Vonghiém B.x = y) + kmt, (k € Z)
@x=arccot —3+kn D.x = arccot — 3 + K2m

4 Bai giai

Pieu kién: x # kn
cotx=-3 o x=arccot-3+kmw (keZ) (TM)

Chon C.




Trong cac nghiém duong bé nhat cua cac phuong trinh sau,
phucong trinh nao co nghiém nho nhat?

A. tan2x = 1. B. tan (x _Zﬂ') = \/§ @cotx =0 D. cotx = —\/5.

4 Bai giai_

Ax = g + k% nén nghiém ducong bé nhat la: x = g

B.x = Z—’ZT + kr nén nghiém duong bé nhat la: x = 1—72’

C.x = §+ kr nén nghiém duong bé nhat la: x = g
D.x = = + km nén nghiém duong bé nhat la: x = >~
6 6
Chon C.




