Tran Pinh Cu. Gv THPT Gia Hoi - Hué. SDT: 01234332133. Nhan day kem va luyén thi THPT Qudc Gia

CHUONG I. HAM SO LUQNG GIAC VA PHUONG TRINH LUQNG GIAC
BAI 1. HAM SO LUQONG GIAC

A.KIEN THUC CO BAN CAN NAM
1. Ham s6 y =sinx

» Cotapxacdinh D=R;

» Lahamsdlé;

= Laham s8 tudn hoan véi chu ki 2p sin(x +k2p ) =sinx;

* Do ham s8 y=sinXx la ham tudn hoan vdi chu ky 2p nén ta chi can khao sit ham s6 do6

trén doan c6 do dai 2p , chéng han trén doan [—p P ] )

Khi vé do thi cia ham s8 y =sinx trén doan [—p;p ] tanén d€ y rang : Ham s8 y =sin x 1a ham 0
1é, do d6 d6 thi ctia nd nhan gdc toa dd O lam tam doi xténg. Vi vay, dau tién ta vé do thi ham s6
y =sinX trén doan [O;p]

Bang bién thién:

Tinh tién phan do thi sang trai, sang phai nhiing
doan c6 do dai 2p,4p,6p,... thi ta duoc toan bd
do thi ham s8 y=sinx. Do thi d6 dugc goi la

mot duong hinh sin.

Ham s0 y=sinx dong bién trén khoang

—B;B va nghich bién trén khoang 3’3_[) .
2 2 2’ 9
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Tk d6 do tinh tudn hoan véi chu ki 2p, ham s y=sinX doéng bién trén khoang
(—§+ k2 §+ anJ va nghich bién trén khoang (%Jr k2p; 37'0 +k2p j

2. Ham sd y = cosx

» Cotap xacdinh D=R;

» L3ham s0 chdn;

* Laham s6 tuan hoan véi chu ki 2p ;

* Do ham sd Y =C0SX la ham tuan hoan véi chu ky 2p nén ta chi can khao sat ham s6 d6

trén doan c6 d6 dai 2=, chéng han trén doan [—p P ] .

Khi vé do thi cia ham s& Yy = COSX trén doan [—p P ] ta nén dé y rang : Ham s8 Yy = COSX 1a ham
s6 chan, do d6 do thi cia né nhan truc Oy lam truc d6i xting. Vi vay, dau tién ta vé do thi ham so
Yy = COSX trén doan [O;p]

Bang bién thién:

DO thi ham 8 y = COSX trén doan [ 0;x |

Tinh tién phan do thi sang trdi, sang phai nhitng doan c6 d6 dai 2n,4n,6m,... thi ta dugc toan bo do

thi ham s8 y = COSX . D6 thi d6 duoc goi la mot durong hinh sin

Ths. Tran Binh Cw s
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Ham s8 y = cosx dong bién trén khoang (-p;0) va nghich bién trén khoang (0;p ). Tird6 do tinh
tun hoan véi chu ki 2p , ham s§ y =sinx dong bién trén khoang (—n+ k2m; k2r) va nghich bién
trén khoang (k2p; p +k2p ).
3.Ham s0 y =tanx

- C6 tap xécdinh 1 D:R\{%+kp |keZ};

» Cotapgiatrila K;

= Lahams31¢;

* Ham s0 tuan hoan véi chuky p, tan (X +kp ) =tanx;
Do ham s0 y=tanx 1a ham tuan hoan v6i chu ky p nén ta chi can khao sat ham s6 do trén doan

6 d6 dai nt, chang han trén doan [_%,B}

Khi vé do thi cia ham s§ y=tanx trén doan {—B;%} ta nén d€ y rang : Ham s8 y =tanx 1a ham
s0 1é, do d6 do thi ctia nd nhan gdc toa do lam tam doi xting. Vi vay, dau tién ta vé do thi ham sd
y =tanx trén doan {o;ﬂ

Bang bién thién:

+o00
y=tanx /
/ 1

0
D6 thi ham s6 y =tanx trén {0;%}

Ths. Tran Binh Cw s
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RS

LAy d6i xttng phan do thi nay qua gdc toa do 1ap thanh d6 thi ham s6 y=tanx trén doan {_%,%}

Tinh tién phan do thi sang trdi, sang phai nhitng doan c6 d6 dai p,2p,3p,... thi ta dugc toan bd
d6 thi ham s6 y =tanXx.
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Ham s6 y =tanx dong bién trén khoang (—E,%j Tir d6 do tinh tuén hoan véi chu ky n nén
ham s§ y = tanx dong bién trén khoang (‘%* kn; g+ knj .

D6 thi ham s§ Yy = tan X nhan mdi dudong thang X = % +kp lam mot duong tiém can (ding).

Ths. Tran Binh Cw 7
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4. Ham s6 y = cotx

C6 tap xacdinh 1a D= R\{kr|ke Z};
= Cotapgiatrila R;
*» Lahamsolé;

* Ham s0 tuan hoan véi chu ky p, COt(X +kp ) =cotX;

Do ham s6 Y = COt X 1a ham tuan hoan vdi chu ky p nén ta chi can khao sat ham s do trén doan
c6 d6 dai p, chdng han trén doan [O; p] .

Bang bién thién:

NIA

Tinh tién phan do thi sang trdi, sang phai nhitng doan c6 d6 dai n,2mw,3r,... thi ta dugc toan bo do
thi ham s6 y = cot X.

1

9= tan(x) l‘ ‘ ° l ‘
|

Ths. Tran Binh Cuw
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Ham s8 y = cotx nghich bién trén khoang (O; p ) . Ttr d6 do tinh tuan hoan véi chu ky p nén ham
s0 y =cotx dong bién trén khoang (kp P +kp ) .

D6 thi ham s8 Y = cOt X nhan mdi dudong thang x =kp lam mot dudong tiém can (ding).

B. PHUONG PHAP GIAI BAI TAP

Dang 1. Tim tip xac dinh ctia ham s6

Phwong phép: D€ tim tap xac dinh ciia ham s6 ta can Ivu y céc diém sau

= y=,Ju(x) cénghiakhiva chikhi u(x) xac dinh va u(x)>0.

. y= % o6 nghiia khi va chi u(x), v(x) xdc dinh va v(x) 0.
ux) - . 4, . s \
. y= c6 nghia khi va chi u(x) , v(x) xac dinh va v(x)>0.

VV(X)

» Hams0 y=sinx, y=cosxxac dinh trén R va tap gia tri ctia no la:
-1<sinx<1l; -1<cosx<l1.
Nhu vay, y = sin[u(x)], y= cos[u(x)] xac dinh khi va chi khi u(x) xéc dinh.
= y=tanu(x) c6 nghia khi va chi khi u(x) xdc dinh va u(x)= g+ knkeZ
= y=cot u(x) c6 nghia khi va chi khi u(x) xac dinh va u(x) zkm ke Z.

4 ’ x
I. Cac vi du mau

Vi du 1. Tim tap xac dinh cta cac ham sé sau :
a) yzsin( 25X j; b) y =cosv4—x?; ) y =+sinx; d) y =v2-sinx.
X° -1

Giai

a) Ham s0 y:Sin( fx

j xac dinh < x% —1#0 < X # +1.
x“ -1

Vay D=R\{£1}.

b) HamsO y=cosVx?—4 xdcdinh o 4-x?>0ox2 <4 -2<x<2.
Vay D={xeR|-2<x<2}.

¢) Hamsd y = sinx xdc dinh < sinx>0 k2n<x<n+k2m,k e Z.
Vay Dz{XeR|k2nSXSn+k2n,keZ}.

d) Tacd: -1<sinx<1l=2-sinx>0.

Do d96, ham s6 ludn luon xac dinh hay D = R.

Vi du 2. Tim tap xac dinh cta cac ham sd sau:

i e sin X 1
=tan| x——1; b) y=cot| x+—|; = d) y= .
)Y ( 6] )Y ( +3J 9y COS(X — ) )Y tanx -1

Giai

Ths. Tran Binh Cuw o
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a)Hémsc?yﬂan[x—%J xac dinh @x—%¢g+kn<:>x¢%n+kn,keZ.
N 27
Vay D=R\ ?+kn,keZ .
\ ~ T) , .. T T
b) Ham so y:COt(XJrEJxaCdmh ®x+§¢kn<:>X¢—§+kn,keZ.

Vay D:R\{_—;Jrkn,keZ}.

sinx

c)Hamsd y=—"——
Cos(X — )

xac dinh @COS(X—ﬁ)iO@X—n¢E+ ki x 2S84 ke, ke Z.

Vay Dzﬂ\{%-kkn,keZ}.

T

X#—+Kkn
. tanx =1

xécdmh{ ” o 4 ke Z.

d) Ham 0 y= cosx =0 T
X¢E+kn

tanx -1

Vay D=R\{Z+kn, =+ kmkeZ
4 2

Vi du 3. Tim tap xac dinh cua cac ham s6 sau:

a) y =C0S2X + L ; b) 3cos2x
c

Y=
0S X Sin3Xx cos3X

Giai

\ n Ve . TC
a) Ham s0 y =cos2x + xac dinh C>COSX¢0<:>X¢E+|(TE,k€Z.

COsSX
Vay D=R\{§+kn,keZ}.

b) Ham s8 y =— 952X 4 dinh <
sin3x cos3x

sin3xcos3x¢0<:>%sin6x¢0<:>6x¢kn<:>x¢%,keZ.
N kn
Vay D=R\ ?,keZ .
Vi du 4. Tim m dé ham sG sau day xéac dinh trén R :y =~/2m —3cosx.
Giai
Ham s6 da cho xac dinh trén R khi va chi khi 2m—3c05x20<:>cosx£2?m

Bat dang thitc trén dting véi moi x khi 1< Z?m om> E

I1. Bai tap ren luyén

BT 1. Tim tap xac dinh ctia cac ham sd sau:

Ths. Tran Pinh Cuw o
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a) y =vV1-cos’x ; b)y=4/2+smx.
1+ cosx

Giai
a) Nhan thdy 0<cos?x<1 nén 1-cos’x>0,Vx e R.
Vay D= R.
b) Hamso y = 2 +sinX xac dinh < 1+cosx=0< x#n+k2n,ke Z.

1+ cosx
Vay D=R\{n+k2n ke Z}.

BT 2. Tim tap xac dinh ctia cac ham s6 sau

T 1
a)y=tan| 3x—— |; b)y =tan6x + :
)Y ( SJ )y cot3x
oy= 'Fan2x + cot 3x+E ; dy=——"#H++— tan 5x )

sinx+1 6 sin4x — cos3x
Giai

a) Ham s0 y =tan 3x - = | x4c dinh <:>3X—£¢£+kn<:>X¢5—n+k£,keZ.
3 3 2 18 3

Vay D=\ 2. K0 ezl
18 3

b) Ham sd y =tan6x + 1 xac dinh
cot3x

cos6x =0
&<sin3x =20 <

{cos6x 0
cot3x =0

) <:>sin12x¢0c>x¢ﬁ,keZ.
sinéx =0 2

Vay D=R\ Kt ezl
12

) Ham s y=—212% | cot| 3x+E | xéc dinh khi va chi khi
sinx+1 6
X# -2 4 k2
sinx = -1 2 ‘
cos2x =0 P x¢%+?n keZ.
. T
sm[3x+gj¢0 v Tk
18 3
Vay D=R\<——+k2 ,£+ﬁ,—l+ﬁ;kez
2 18 3
d) Ham s y=—2"9X_ _4c dinh khi va chi khi

sin4x —cos3x

Ths. Tran Binh Cuw
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xz L KT
5x %~ + knt 0s
{9055x¢0 2 o1 X _4x#3x+k2n
sin4x # cos3x cos(ﬁ— 4xj # COS3X 2
2 g—4x¢—3x+k2n

n  kn n  kn

X#—+— X#—+—

10 5 10 5

T n k2n
SiX#——K2neIXxr——-——keZ

14 7

x¢£—k2n x;tg—an

Vay D=R\| L K m _Kem ™ yorkezl
10 5'14 72

BT 3. Tim m d€ ham sd sau xac dinh trén R : y= 3x

J2sin? x—msinx+1

Giai
Ham s0 xac dinh trén R khi va chi khi: 2sin®x —msinx+1>0 véi moi te[—1;1]
Ta cé: D=m? -8

= TH1: A<0om?-8<0&-2V2<m<2y2 . Khid6 f(t)>0,vt (thoa man)

m=—2\/§
m =242

0 V6i m=-2v2 thi f(t)zztz—zﬁtﬂ:(ﬁt—l)z

= TH2: A:0<:>m2—8:0<:{

Ta thiy (1)=0 tai t= % e[~11] (khong théa man)

2
0 V6i m=22 thi f(t)=2t2+2v2t+1= (2t +1]

Ta thdy f(t) =0 tai t= 1 € [—1; 1] (khong thoa man)

J2
—2~/2 , L A A 1A .
» TH3: A>0m?-8>0c m< \/7 khi &6 tam thtc f(t) c6 hai nghiém phan biet t,t, (gia
m > 2\/5
st t; <t, )
Ta c6 bang xét dau:
t | -00 tl t2 +00
f(t) | + 0 - 0 *

T bang xét dau ta thay:
f(t)=2t> -mt+1>0,vte[-11]et, >1 hodc t, <1

Ths. Tran Binh Cuy »
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2
. - - 4 N
Véi tl>1<:>m—m8>1© m2—8<m—4<:>{m> (Voinghiem)
m<3
[2
iy - -4 ‘ .
Véi t2<—11©W<—1© m2—8<—m—4<:>{m< ; (Voinghiem)
m> -

Vay gia tri m can tim la 22 <m<2V2.
Dang 2. Xét tinh chén 1é ctia ham s6
Phuong phép: Gia stt ta cAn xét tinh chdn, 1é ctia ham s6 y = f(x)
*= Budc1: Tim tdp xdc dinh D cia ham sG; kiém ching D 1a tap d6i xting qua s6 0 tic la
vx,xeD=-xeD (1)
= Bu6c2: Tinh f(—x) va so sénh f(—=x) v&i f(x)
- N&u f(—x) = f(x) thi f(x) 1a ham s8 chdn trén D (2)
- Néu f(-x)=—f(x) thi f(x) lahams61é trén D (3)

- Néu diéu kién (1) khong nghiém dtng thi f(x) 1a ham khong chdn va khong 1é trén D;
- Néudiéu kién (2) v 3 (3) khong nghiém ding, thi f(x) 1a ham khong chan va ciing khong
léetrén D.
Lic d6, dé két luan f(x) 1a ham khong chan va khong 1é ta chi can chira diém x,eD sao
N {f(—xo) # F(X,)
f(=xp) = —1(Xy)
I. Cac vi du mau
Vi du 1. Xét tinh chan, 1é cua ciac ham s sau:
a) y = sin2x; b) y = tan|x|; c) y=sin’x.
Giai

a) TXD: D=R. Suyra VXxeD=-xeD.
Ta c6: f(—x)=sin(-2x)=-sin2x=—f(x).
Do d6 ham s da cho la ham s 1é.

b) TXD: D=R\{i§+kn,keZ}. Suy ra VxeD=-xeD.

Ta c6: f(—x) =tan|-x| = tan|x|=f(x).

Do d6 ham sd da cho 1a ham s3 chan.

c) TXD: D=R. Suyra VXxeD=-xeD.

Ta c6: f(—x)=sin®(-x)=sin*x=f(x).

Do d6 ham sd da cho 1a ham s3 chan.

Vi du 2. Xét tinh chan, 1é cia cac ham s& sau:

a) y = tanx + cotx; b) y =sinx.cosx.

Giai

Ths. Tran Binh Cuy =
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a) TXb: D:R\{%,keZ}. Suyra VxeD=-xeD

Ta co: f(—x)=tan(—x)+cot(-x)=—tanx-cotx =—(tanx+ cotx)=—f(x)
Do d6 ham s0 da cho la ham sg 1é.
b) TXD: D=R .Suyra VvxeD=-xeD
Ta c6: f(—x)=sin(—x).cos(-x)=-sinxcosx = —f(x)
Do d6 ham s6 da cho 1la ham s 1é.
Vi du 3. Xét tinh chidn, 1é cia cac ham sd sau:
a) y=2sinx +3; b) y =sinx+cosx .
Giai
a) TXD: D=R. Suyra VvxeD=-xeD

Ta co:

£l —Z = 2sin| == |+3=1; f| Z|=2sin| Z|+3=5
2 2 2 2
53
Nhén thdy
(34
2 2

Do d6 ham s6 khong chén khong 1é.
b) TXD: D=R. Suyra Yxe D= -xeD

Ta co: y=sinX + COSX = \/Esin(x+%J

(o)t 5l

f[_ﬁj f(E]
N 4 4
Nhan thay
f {_E] “_f (EJ
4 4

Do d6 ham s6 khong chan khong 1é.
Vi du 4. Xét tinh chan, 1é cia cac ham s& sau:
3
a) y= sin2x+cos§; b) y:LXH.
2 sin®x
Giai

a) TXD: D=R Suyra VXxeD=-xeD

Chon x=2ecD=-TecD
4 4

Ta co: f _I :sin£+cos5
3 2 2

b) TXD: D=R\{kn,ke Z}| Suyra VxeD=-xeD

Ths. Tran Binh Cuw
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Ta c6: f(-x) cos',3£—x)+1: cos?x+1 =_cos-3x+1:_f(x)
sin®(-x)  —sin®x sin® x
Do d6 ham s da cho la ham sg 1é.
Vi du 5. Xac dinh tham s§ m d& ham s6 sau: y =f(x)=3msin4x+cos2x la ham s8 chan.
Giai
TXD: D=R. Suyra VXxeD=-xeD
Ta co:
f(—x) =3msin(—4x) + cos(—2x) = -3msin 4x + cos2x
P& ham s6 da cho 1a ham sd chan thi:
f(—x) = f(x),Vx e D < 3msin4x + cos2x = -3msin4x + cos2x,Vx € D
< 6msindx=0<m=0
I1. Bai tap ren luyén
BT 1. Xét tinh chan, 1é ctia cac ham s& sau:
a) y =4x? + cos5X ; b) y =x%sinx +cotx .
Giai
a) TXD: D=R Suyra VXxeD=-xeD
Ta c6: f(—x)= 4(—x)2 +cos(-5x) = 4x? + cos5x = f(x)
Do d6 ham sd da cho la ham s§ chan.
b) TXD: D=R\{kn,ke Z}| Suyra VxeD=-xeD
Ta co:
f(—x)= (—x)2 sin(—x)+ cot(-x)=-x*sinx— cotx = —(x2 sinx+ cotx) =—f(x)
Do dé ham s8 da cho 1a ham s8 chan.
BT 2. Xét tinh chdn, 1 ctia cdc ham s6 sau:
a)yzxi3+3sin2x; b)y:sin\/m.
Giai
a) TXD: D=R\{3}.
Ta cé: x=-3e D nhung -x=3¢ D nén D khong ¢ tinh d6i xtng.
Do d6, ham so da cho khong chan khong 1é.
b) TXD: D =| L;+e0)
Ta c6: x=3eD nhung -x=-3¢ D nén D khong c¢ tinh d6i xtng.
Do d6, ham s0 da cho khd ng chdn khong 1é.
BT 3. Xét tinh chan, 1é ctia cdc ham s6 sau:

_ tan3x+cot5x
sin3x

Giai

a) Y =SinxX+Cosx ; b)

a) TXD: D=R\{3}.

Ths. Tran Binh Cuw
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Ta co:

f _I =3sin _I +2c0s _3_n +5=2;
2 2 2
£l Z|=3sin| X |+2cos S—TE +5=8
2 2 2

Nhan thay: [O;%}

Do d6, ham s6 da cho khong chdn khong 1.

b) TXD: D=R\{kn,ke Z}. Suyra ¥xeD=-xeD
Ta co:

_ tan(-3x)+cot(-5x) _tan(3x)+cot(5x)

f(—x) - sin(—3x) - sin(3x) - f(x)
Vay ham s8 da cho 1a ham s6 chén.
BT 4. Tim tham sO a,b d& ham so:

y=f(x)={

(3a—1)sinx+bcosx, khix <0 B R <8 16
asinx+(3—2b)cosx, khi x >0
Giai

TXD: D=R\{kn,ke Z}. Suyra YxeD=-xeD
= TH1: V6i x<0 thi f(x)=(3a—1)sinx+bcosx

Va f(-x)=asin(—x)+(3-2b)cos(—x)=-asinx+(3-2b)cosx

Vi ham s§1é nén f(-x)=-f(x) hay

—asinx+(3-2b)cosx =—(3a—-1)sinx — bcosx, vx <0

& (2a-1)sinx +(3-b)cosx=0,vx <0

2a-1=0 a=

Déng thitc trén ding véi moi x <0 khi {3 b_0 PN

= TH2: V6i x>0 thi f(x)=asinx+(3-2b)cosx
Va f(-x)=(3a—1)sin(-x)+bcos(-x)=—(3a-1)sinx+bcosx
Viham s§1é nén f(-x)=—f(x) hay
—(3a—1)sinx + bcosx =—asinx—(3-2b)cosx

2a-1=0 a=
=

Diéng thtic trén dting véi moi x>0 khi {3 b0

W N

b=
Vay ham s da cho 1é khi a:%,b:&

Dang 3. Tim gi4 tri 16n nhat va va gia tri nho nhit caa ham s6 luwgng giac

Phwong phap: Cho ham s6 y =f(x) xac dinh trén tap D

Ths. Tran Binh Cuw
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f(X)<M,VvxeD

» M=maxf(x) =
D x, eD:f(x,)=M

f(xX)>m,vxeD

= m=minf(x) <
D 3x, eD:f(xy)=m

e -1<sinx<l —-1<cosx<l.

o 0£sin2x£1; 0<cos®x<1.

e 0<+/sinx<I 0<+cosx<l1.

I. Cac vi du mau

Vi du 1. Tim gi4 tri 16n nhat, gia tri nhé nhét ctia ham s6:
a) y=23in[x+%j+1; b) y = 24/cosx +1-3.
Giai
a) Ta cé:
—1£sin[x+%}£l:>—2£25in(x+%)£2:>—1s 25in(x+gj+ls3

Hay -1<y<3 .Suyra:

Maxy =3 khi sin{x+%]=1c>x=%+ k2, ke Z.

Miny =-1 khi sin(x+%j=—1©x=—%n+ k2n, ke Z.

b) Ta co6:

—13cosxsl:Oscosx+1§2:>0£\/cosx+1§x/§

— 0<2cosx+1<22 = -3<2cosx+1-3<2/2 -3

Hay —3§y£2\/§—3 Suy ra

Maxy:Z\/E—3 khi cosx=1< x=k2n,ke Z.

Miny = -3 khi cosx=0®x=§+kn,keZ.

Vi du 2. Tim gid tri 16n nhat, gia tri nho nhat cia ham s&:

a) Y =SinxX+Cosx ; b) y:\@sinZX—COSZX.
Giai

a) Ta cé: y:sinx+cosx=x/§sin(x+%j = - Zsysx/E .

Suy ra:

Maxy:\/a khi sin(x+%):1<:>x:%+ k2rn, ke Z.

Miny:—\/E khi sin(x+§j:—1<:>x:—3%+ k2n, ke Z.

Ths. Tran Binh Cuw
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b) Ta co: yzxﬁsian—cost = Zigsin 2X—%COSZX] = 25in£2x—gj

Suy ra: -2<y<2 .Do do:

Maxy =2 khi sin(Zx—nglc 2x—%=§+ k2n©x=§+ k2n ke Z.

Miny =2 khi sin{zx—g]:—lc ZX—%:—ng k2n©x=—%+ k2n, ke Z.

Vi du 3. Tim gid tri 16n nhat, gia tri nho nhat ctia ham s&:
a) y:coszx+25inx+2; b) y:sin4x—20052x+1.
Giai

a) Ta co:

y :coszx+25.inx+2:(1—sin2 x)2 +2sinx+2
=—sin2x+25inx+3=—(sinx—1)2 +4

Vi ~1<sinx<1=-2<sinx-1<0= 42 (sinx-1)" 20
:>—4£—(sinx—1)2 £0:>0£—(sinx—1)2 +4<4

Hay 0<y<4
Do d6:

Maxy =4 khi sinx=1<:>x=g+ k2n, ke Z.

Miny =0 khi sinx=—1<:>x=—g+ k2nke Z.

Luuy:

Néu dit t=sinx,te[-L1] . Ta e (P): y="F(t)=—t*+2t+3 xdc dinh v6i moi
e[ -L1], (P) c6 hoanh d6 dinh t=1 va trén doan [ -1;1] ham s0 dong bién

nén ham sd dat gid tri nho nhat tai t=—1hay sinx=-1 va dat gia tri 16n

nhatkhi t=1hay sinx=1.
b) Taco

2
y =sin*x —2cos®x +1= (1— cos? x) —2c0s?x +1 N

2
=cos4x—4c052x+2=(coszx—2) _2

2
Vi OSc052x£1<:>—2£c052x—2£—1<:>42(coszx—2) >1

2
<:>22(coszx—2) -22-122y>-1 ik

Do d6é:
Maxy =2 khi

Ths. Tran Binh Cuw
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T
c0s’ X =0<>cosx=0< x=—+kmn ke Z.

Miny =—1 khi
cos’ x=1<>sinx =0« x=kn,ke Z.

Luuy:

Néu dt t=cos’x,te[0;1] . Ta cd (P): y=Ff(t)=t*—4t+2 xac dinh v6i moi te[0;1], (P) c6 hoanh
d6 dinh t=2e[0;1] va trén doan [0;1] ham s& nghich bién nén ham s& dat gia tri nho nhét tai
t=1 va datgia tri Ién nhatkhi t=0.

II. Bai tap ren luyén

BT 1. Tim GTLN va GTNN ctia ham s&

a)y:3m+2; b) y:sinx+\/§cosx+3.

Bai 2. Tim GTLN va GTNN ctia ham so

a)y:1+3sin£2x—2); b)y =3-2c0s? 3x; c)y=1+~2+sin2x ; d)y:;.
4 1+2sinx
Bai 3. Tim GTLN va GTNN cua ham s&

a)y = 6¢0s% X + c0s%2X; b)y =3sinx +4cosx —1

)y = 2sin’ X + 3sin2x — 4cos? X; o)y = (4sinx—3cosx)2 —4(4sinx—-3cosx) +1

2 2
Bai 4. Cho hai s8 x,y thoa man % + yT —1. Tim GTLN va GTNN (néu c6) ctia biéu thic

P=x+2y+1
Dang 4. Chitng minh ham s6 tuin hoan va xac dinh chu ky ctia n6 {Tham khao}
Phuwong phap
Muén chitng minh ham s6 tuin hoan f(x) tuin hoan ta thyc hién theo cic budc sau:
- Xétham s8 y=f(x), tip xéc dinh 1a D
* Voimoi xeD,tacéd x-T,eD va x+T,eD (1).Chira f(x+T,)=f(x) (2)
Vay ham s6 y =f(x) tuan hoan
Chitng minh ham tudn hoan véi chu ky T,
Tiép tuc, ta di chttng minh T, 13 chu ky ctia ham s6 titc chitng minh T, 1a s6 dwong nho nhat thoa
(1) va (2). Gid st ¢6 T sao cho 0<T < T, théa man tinh chét (2) ...= méau thuan voi gia thiét
0<T<T,.Mau thuan nay ching to6 T, la s6 duwong nho nhét thoa (2). Vay ham s6 tuan hoan véi
chuky coso T,
Mot s6 nhin xét:
- Hams0 y =sinx,y =cosx tuén hoan chuky 2z .Tudo y=sin(ax+h),y =cos(ax+b) c6 chu

21
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- Hams3 y=tanx, y=cotx tudnhoan chuky n.Tird6 y =tan(ax+b),y =cot(ax+b) c6 chu ky

T
T =
"M
Chii y:
y="1(x) c6 chuky Ti; y="1,(X) c6 chuky T:

Thiham s6 y = f (x) £ f,(x) c6 chu ky Tola béi chung nhé nhat ctia Ti va To.
Céc ddu hiéu nhéin biét ham s6 khong tuin hoan
Ham s8 y = f(x) khong tuan hoan khi mot trong cac diéu kién sau vi pham
»  Tdp xic dinh cua ham s6'la tdp hitu han
» Ton tai s6" a sao cho ham s0'khong xdc dinh véi X >a hodc X<a
»  Phwong trinh f(X)=k cé v6 s6 nghiém hitu han

= Phuong trinh f(X)=K c6 v s0 nghiém sip thie tw ... < Xy <Xppyg <o M4 ‘Xm —Xm+1‘ — 0 hay o

I. Cac vi du mau

Bai 1. Chting minh réng cdc ham s8 sau 1a nhiing ham s& tuan hoan véi chu ky co so' T,
a)f(x) =sinx, T, =2m; b)f(x) =tan2x, T, =g

Hudng dan:

a) Tacod: f(x+2n)=Ff(x), VXe R.

Gid stt 6 58 thue ditong T< 2 thoa f(x+T) =f(x) < sin(x+T)=sinx ,Vxe R (*)

Cho x:g:VT(*)zsin(g+Tj=cosT<1; VP(*)=sin§=1

= (*) khong xay ra véi moi x € R. Vay ham s§ da cho tuan hoan voi chu ky T, =2n

b) Ta c6 : f(x+g)=f(x), vxeD.

Gia stt ¢6 s8 thuc dwong T <g thoa f(x+T)=f(x) < tan(2x+2T)=tan2x ,vxeD (**)
Cho x=0= VT(**)=tan2T = 0; VP(**)=0
T

B= (**) khong xdy ra véi moi x e D. Vay ham s& da cho tuan hoan véi chu ky T, = >

II. Bai tap ren luyén
BT 1. Tim chu ky ctia ham s6:

al 'y =sin2x b/ y=cos§ ¢/ y =sin®x
. X 3x . 2X
d/ y= sm2x+cos§ e/ y = tanx + cot3x f/ y=cos?—sm7
g/ y = 2sinx. cos3x h/ y = cos? 4x i/ y=tan(-3x +1)
BT 2. Xét tinh tuan hoan va tim chu ky co sd (néu cd) cua cac ham s6 sau
a) f(x)=cos3?xcos§; b)y=cosx+cos(\/§x); c)f(x)zsin(x2 ); d)yztanx/;.

Ths. Tran Pinh Cu =
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Huéng dan
c) Ham s8 f(x) =sin (xz) khong tun hoan vi khoang cach giita cc nghiém (khéng diém) lién tiép

ctia nd dan t4i 0

(k+1)n —kn = T 0 khik -
\/ ( k + 1) T +VKn
d) Ham s8 f(x) =tan~/x khong tuan hoan vi khoang cach gitta cac nghiém (khong diém) lién tiép
cia no dan tdi +oo
(k+1)° 72 —K?m — o0 khik — o0
BT 3. Cho ham s0 y =f(x) va y =g(x) la hai ham s0 tuan hoan véi chu ky lan luotla T,,T,. Ching
M A T A1~ 2 \ A ~ \
minh rdng néu T—l la s0 hiru ti thi c4dc ham s6 f(x) + g(x); f(x).9(X); —fEX; (g(X) # O) 12 nhitng ham
2 g(x

sO tuan hoan.
Dang 5. Vé do thi ham sd lwong giac
Phuwong phap
1/ V& do thi ham s6 luwong giac:

- Tim tap xac dinh D.

- Tim chu ky To ciia ham s&.

- Xac dinh tinh chan —1& (néu can).

- Lap bang bién thién trén mot doan c6 do dai bang chu ky T o ¢4 thé chon:

T, T
xel0,T,| hodc xe|-—-2, -0/,
<[0T - { 22 }
- Vé do thi trén doan c6 d6 dai bﬁng chu ky.

- ROi suy ra phan do thi con lai bang phép tinh tién theo véc to v = k.T,.i vé bén tréi va

phai song song vdi truc hoanh Ox (véi i 1a véc to don vi trén truc Ox).
2/ Mot s6 phép bién doi do thi:
a) Tirdd thi ham s8'y = f(x), suy ra do thi ham s8 y = f(x) + a bang ¢ 4ch tinh tién do thi y =
f(x) 1én trén truc hoanh a don vi néu a > 0 va tinh tién xudéng phia dudi truc hoanh a don
vinéua<0.
b) Tirdo thi ham sd'y = f(x), suy ra do thi ham s6 y =f(x+a) bang cach tinh tién do thiy =
f(x) sang phai truc hoanh a don vi néu a > 0 va tinh tién sang trai truc hoanh a don vi néu
a<Q0.
) Twdo thiy=f(x), suy rado thi y = —f(x) bang cach 1ay d6i xting d6 thi y = f(x) qua truc
hoanh.
f(x), neu f(x)>0

d) Do thi y=\f(x)‘:{-f(x), neu flx) <0

N0dic suy toe noa tho y = f(x) baeng catich gico

nguyean phaan noa tho y = f(x) 6t phia trean truic hoaenh vag lady fioai xdung phaan
fioa tho y = f(x) naem 611 phia dodui truic hoaenh qua truic hoaenh.

MOi lién hé d6 thi giira cic ham s6

Ths. Tran BDinh Cuy =
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y=-(x) Bai xtrng qua Ox Tinh tién theo Ox, a don vi y=f(x+a)

DGi xtng qua Oy Tinh tién theo Oy, b don vi

Bai xrng qua géc O
y=-f(x) < y=f(x)

!

Bai xting qua Ox

Tinh tién theo
»  y=f(x+a)+h

=
vec to v=(a;b)

Tinh tién theo Ox, a don vi

y=f(x)+b

y=f(-x) PGi xng qua Oy Tinh tién theo Oy, b don vi

Vi du 1. Hay x4c dinh céc gia tri ctia x trén doan [—n;%ﬂ d€ ham s6 y = tanx

a) Nhan gia tri bang 0; b) Nhan gia tri bang 1

c) Nhan gia tri duong; d) Nhén gia tri am.

Vi du 2. Dya vao do thi y=sinx , hay vé do thi ham s& y =|sinx|

Vi du 3. Chtng minh rang sin2(x+kr)=sin2x v6i moi s6 nguyén k. T d6 vé d6 thi ham s§

y =sin2x.

Vi dy 4. V& do thi ham s8 y = cosx , im cac gid trj ctia x d& cosx = %

Vi du 5. Dya vao do thi ham sd y =sinx , tim cac khoang gid tri ctia x d¢€ ham s6 nhan gia tri am

Vi du 6. Dya vao do thi ham s6 y = cosx , tim cac khoang gia tri ctia x dé€ ham s6 nhéan gia tri duwong.

Ths. Tran Binh Cuy =





