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CHUONG 1. HAM SO LUONG GIAC
VA PHUONG TRINH LUONG GIAC

§1. HAM SO LUONG GIAC

Bai tap
' 3n — 3
1. Hay xdc dinh nhimg gid tri ciia x trén doan [*n'%] dé ham s6 y = tanx:
a) Nhan gid tri bing 0: b) Nhin gia tri bang I;
¢) Nhan gid tri duong;: d) Nhan gid tri am.

2. Tim tip xdc dinh cta cic ham s6:

l+cosx l+cosx
AY : b) y= :
SIN X 1 -cosx
" ox n
c) y‘ztan[x—:) : d) y=cotan[x+gj.
2

3. Dua vito do thi cia ham s6 y = sinx, hdy v do thi cha haim s6 y = | sinx |.
4. Chitng minh ring sin2(x + km) = sin 2x v6i moi s6 nguyén k. Tir d6 vé dé thi
ham s6 y = sin 2x.

|

5. Dya vao d6 thi ham s6 y = cosx, tim céc gid tri cla x dé cosx = 5

6. Dua trén d6 thi ham s6 y = sinx, tim cdc khoang gid tri cia x dé ham s& d6 nhan
gia try duong.

7. Dura trén dé thi cua ham s6 y = cosx, tim cac khoang gid tri ctia x dé ham sé dé
nhin gid trj am.

8. Tim gia (r1 16n nhét cha ciac ham s6: a) y =2+vcosx +1; b) y= 3 — 2sinx.

: . f 2
9".'" Chitmg minh ring véi moi x ta déu cé: GoR X4 AR X +]|5; L 2s .
cos3x +2 | 3

10. Ching minh rang trong mot A ABC, ta luén c6:
0 < sinA + sinB + sinC — sinAsinB - sinBsinC - sinCsinA < 13.
(Trich dé thi vao PH Ngoai thuong - D, 1997).
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Hudng dan giai

-

&t ey . . 3m .
1. Can cif vao d6 thi ham s6 y = tanx trén doan [—n;—i] ta tim dugc y = tanx.

a)tanx = 0 tai x € {-n,0,n}: b) tanx = 1 tai KE{—SR'E!E};
4 4 4
. i1 T 3n
t Okhi xe| -m;-— (U] 0;— =3
¢) tanx > [‘(E( n ZJU( 2]{}(1{ 2)

d) tanx < 0 khi xe(«i;(}]U[E;nJ.
2 2
2. a) Ham s6 xdc dinh khi sinx # 0 <> x =zkn . Viy t4p xdc dinh cia ham s6 la

D=R\ {kr |k e Z).

1+ co | - =20 -1 < (<1
b}Hémsdxécdinhkhi{( cosx (1 ~cosx) ﬂ{ i)

cosx #0 cosx =0

Vay ham s6 xdc dinh v&i moi x trir x = k2n. Vay tap xdc dinh cia ham s6 la

D=R\{k2x |k € Z}.

¢) Ham s8 xédc dinh khi cos[x—-g-]iﬂ > x———g—:t%+kn<:> xiég—+ kn

= D:R\{%+kn|kez}
d) Ham s6 x4c dinh khi

sin[x+-§];&0¢>x+g—¢kﬁ <:>x;t—2+krc :D:R\{—%+kﬂ:fk62}

) sinx va4i sinx26
3. y=[sinx|=4" . S
—sinx vgi sinx <0
Nhar vay mudn vé dé thi y = | sinx | ta v& d6 thi y = sinx, réi giir lai phan dé thy v¢
sinx = 0, sau dé lay d6i ximg phdn dé thi v6i sinx < 0 qua truc hoanh. D4 thi 1:
(hinh 1)



Hinh 1
4. Ro rang sin2(x + kn) = sin(2x + k2n) = sin2x (k € Z). Khong khé khéan 1am ta
chitng minh dugc him s6 y = sin2x 1a ham s6 tuan hoan véichu ky T = n.
y = f(x) = sin2x;

f(-x) = sin{-2x) = sin2x = - f{(x)
nén y = sin2x 1a ham so lé.
Nén tir d6 thi ham s& y = sinx,
ta ¢6 do thi ham s6 y = sin2x
(hinh 2).

5. cosx :% &S K= ig +k2n (cat d6 thi ham s6 y = cosx bdi dudng thang
y= ;— thi hoanh d¢ giao diém la nghiém ctia phuong trinh cosx = ]E i

6. Dura vio (hinh 2) y = sinx > 0 thi x thuéc cdc khoang sau (k2n; = + k2n), k € Z.

7. D6 thi haim s6 y = cosx 1a

hinh3. AR T AN T

Ham $6 y = cosx nhdn gid in ; } j + 3
2 - n

am thi : 2 L E\T.‘/lz’i L

Xé (E-r k2n;-?£+ kETt).
2 2

8.a)0< cosx< Il =>y<3

Vay GTLN (*) y=2vcosx +1=3 <> cosx=1<>x=k2n,. ke Z

b) -l £sink < 1 =5 y<5

(*3 GTLN : Gid tri Iém nhil



Vay GTLN y =3 - 2sinx = S khi sinx = -] < x=§;§+k2n.ke Z.

. 3 i - 1 S s
il g DN i x Ray T,
cos3x +2

Bai todn din dén tim mién gid trichay.

Ta ¢6 y(cos3x + 2) = cox3x + asin3x + 1 < (1 — y)cos3x + asin3x =2y — 1.

Dé dang chitng minh bat ding thirc (ab + cd)’ < (a* + ¢*)(b* + d*).

Ap dung bat ding thic nay tacé: (2y ~ 1)’ < [(1- y)* + a°][cos3x + sin’3x]
Ry-1P<s(l-yy/+a o3y -2y-a'<0

1-+/1+3a° 1++1+3a’
3 Sys = = dpcm.
2

10. Chéc chin c6 : sinA(l - sinB) + sinB(1 - sinC) + sinC(1 - sinA) > 0
&> sinA + sinB + sinC — sinAsinB — sinBsinC — sinCsinA > 0.
Ta ciing 6 (1 ~ sinA)(1 — sinB)(1 - sinC) 2 0 <>
1 — sinA - sinB - sinC + sinAsinB + sinBsinC + sinCsinA - sinAsinBsinC = 0
<> | —sinAsinBsinC 2 sinA + sinB + sinC - sinAsinB - sinBsinC — sinCsinA

¢ sinA + sinB + sinC - sinAsinB - sinBsinC — sinCsinA < 1, dpcm.



§2. PHUONG TRINH LUONG GIAC CU BAN

Bai tap
1. Giat cac phuong trinh:
a) sin(x + 2) =-]; b) sin 3x = 1;
J
c) sin[?‘—‘--sza; d) sin(2x+20”)=—£*
3 3 2

2. Véi nhitng gid tri ndo cha x thi gia tri cha cdc ham s6 y = sin3X va y = sinx bang
nhau?

.. 2 '
3. Giai cic phuong trinh: a) cosx(x—1)==: b) cos3x = cos12";
o J
c) 505(3_"_2):*1; d) cos’lle.
2 4 2 4
’ 2c08x
4. Gia1 phuong trinh: ———=10
1 —-sin2x
[ - & 1] Jg -
5. Giai cac phuong trinh  a) tan(x -15 ) == b) cot (3}: - 1) = —\/:;
B |
¢) cos2x tanx = 0; d) sin3x cotx = 0.

6. Vi cdc gid tri ndo ctia x thi gid tri coa cdc ham s6 y = tan(; - x} Vi y = fan2x
bang nhau?
7. Giai cdc phuong trinh sau va biéu dién nghiém trén dudng tron luong gidc:
a) sin3x - cos5x = 0, b) tan3x tanx = 1.
8". Giai cdc phuong trinh:

a) sin“2x + cos’3x = 1; b) sin"[Sx + %E) - cos“[% - n);

¢) 1 + sinx cos3x + sinx + cos3x =0; d) sin'x(1 — cotx) — cos'x(1 - tanx) = 0.



Huéng dan giai

1. a) sin(x +2) :-;- . Phuong trinh cé nghiém la:
X = -2+ arcsin l +k2n;

|
X=-2+n—arcsin—+k2n; k € Z.
)

. . . T . A . T
b) sin3x = 1, vi [ =sin—, nénsin3x =1 < sin3x =sin—.
4

Nghiém cua phuong trinh 12 x = i k-{i;k € Z.
3

c) sin(z—xuﬁ}=0@g§*—ﬁ=kﬁ &> x=-E+k§—E.kEZ.
3 3 3 3

d) sin(2x +20°) = ot B sin(2x + 20°) = sin(-60°). Vay ta c6:
.[u +20° = -60° + k360° [

™ x =-40" + k180°
2x +20° =180° + 60° + k360°

keZ
x =110° + k180° (

. . Ix=x+k2n S
2. sin3x = sinx. Ta cé

=
Ix=n-x+k2=n x=£+k

(keZ).

n
2

3.a) cos(x—l):-i- X -I=iarccos%+ K2n
. |

o x=1 iarccos%a-kzn, (keZ).

b)cos3x =cosl2¢> Ix =+ 12°+ k360" > x =+ 4" + k120 k € Z.

lin 4n

Ix = 2n e 18 +k?
———=t—a kit o keZ
2 4 3 5n 41:( )

X=——+k—



*

; | 1
d) cos” 2x :1 <> COs2X = i;

2n m
&> cos2x =cos— <> x=*+—~+kn(keZ).
3 3

Cos2x =

1o | —

4. Dicu kién cta phuong trinh | —sin2x 20 <> sin2x # 1 & x = g +km.

2c0s82x

Vai diéu kién niy: ———— =0 2cos2x =0 & cos2x =0,
1 -sin2x
T ,
2x = — + k21 ¢ x =— + kn (loai)
2 4

2

x=—£+k.’!u -::bx:—EJfkrr_.(kEZ)
2 4

-

bo6i chi€u vor diéu kién cua phwong trinh, phuong trinh ¢6 nghiém la

x:—§+kﬂ,(keﬁ).

5. a) Diéu kién ctia phuong trinh cos(x — 15") # 0
x #105° + k360°

&> cos(x - 15") 2 cos 90" &> x - 15" # £ 90" + k360" ¢
x #-75" + k360"

tan(x -15°) =—";E =1tan30° <> x = 45" +k180°, (ke Z).

b) Diéu kién cua phuong trinh: sin(3x — 1) # 0

'«c#l+kg—E
3x=1#0+k2n A 3

=
Ix-l#n+k2n G -+l . 2%

SR v F ol

<> sin(3x - 1) #sin 0 & [

-

J
cot(3x ~1)=-3 < {.:v.f:;t[erl)::t:ot?Tr

c&Sx—l=£E+kn <.'::-x:-|‘+5—:‘t-|~I':E (k € Z).
6 3 18 3

cos2x =0 .= . X " s
cycos2x tanx =0 < (D1éu kién cua phuong trinh x # - +kn.ke Z)

tanx =0

9



