BAI 2. HAM SO LUY THUA
A. KIEN THUC GIAO KHOA CAN NAM

1.Khai niém ham liy thira
Ham sb liy thira 14 ham s ¢6 dang ¥ =% * € -
Chii y: Tap xac dinh cta ham s6 lity thira phu thudc vao gi tri cia &

- V6i @ nguyén duong thi tap xac dinh 1a R

- Vi @ nguyén am hodc bang 0, tap xac dinh 1a ! \{O}

- Voi & khong nguyén thi tap xac dinh la (03-+0)

1

1 1
Theo dinh nghia, ddng thite VX = X" chi xay ra néu X> 0- Do do, ham sé ¥ = X" khong ddng nhit

£ =\/;ni¥* ; =3 \1s £ o ~ , . ‘e oyl \ \
vO1 ham so y ( ).Vl du ¥ Ix 1a ham so6 cin bac 3, xac dinh véimoi X! i ; con ham

1
sb Ity thira ¥ = *° chi xac dinh khi X> 0
2.Pao ham ciia ham s lity thira

(Xa)'= a.x@ T1ysix> o (ua)= a.ud 1.u',v6i|u> 0

(n

1 e ; L aa . , ,
) = voumoi x> 0 ned n chaii, voiimoi x ' 0 nea n le(

\/7' voumoi u> 0 ned n chai, voimoi u® 0 neén lel
n n-1
u

x

s
Gl
IS

>

3.Khao sat ham s liiy thira

A e e ez o oy=x* o, (\Op40) W
Tap xéac dinh ciia ham s6 liy thira ¥ =% lu6n chtra khoang ( ) voimoi &* €4 | Trong

truong hop tong quat ta khao sat ham s6 ¥ =% trén khoang nay.

aell”
a=2nnell’ a=2n+1,nell
Tap xac dinh: D=0 . Tap xac dinh: D=0 .
Su bién thién: Su bién thién:
y=x" =y =2nx"" y=x""=)y' =(2n+1)x" = ' 20 VxeD
y=0=x=0 = Ham s6 dong bién trén D |
Béng bién thién Béng bién thién
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x —oo 0 +oo T —oo 0 +oc
v - 0 Y + 0 +
+oc +oo
Y +oo Y
\ / 0 /
0
e /
Ham sb déng bién trén (O; +OO) ) D6 thi:
. )
Ham sb nghich bién trén (_Oo’ O) . il Y
Do thi:
) 2
S v
"I p
2 p
T
. —
N 0 1 2 3
M -1 4
—
2 1 0 1 3
11
aecll\W
o =2k, kel X a=2k+1, kel \N
Tap xéc dinh; 2= MO} Tap xac dinh: 2 =8 MO}
Su bién thién: Su bién thién:
y=x" =y =2nx"" y=x"*"=y'=(2k+1)x* =)'<0VxeD
Gi61 han:
lim y=0=y=0 = Ham s6 nghich bién trén D .
o la TCN. Gii han:
lim y = +o0 lim y=0=y=0
= o o TP e,
lim y =400
=0 la TCD. lim y = +o0
, x—0" _
Bang bién thién lim y = —oo = x=0
- — oo 0 +oo x>0 la TCDB.
y + Bang bién thién
Y oo +oo\
0 0
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Ham sé ddng bién trén (_Oo; O) .

Ham sb nghich bién trén (0; +OO) .
Do thi:

T —0o0 0 +9
Y’ B ~
Y ’ \ +oo\
o 0
Do thi:

o ¢l

Trong gidi han chuong trinh ta chi khao sat trén (0:+e0) .

a>0

a<0

Tap khao sat: D= (0; +OO) .
Su bién thién:
r_ o xa—l > 0 PR e
y =a. = ham s0 dong bién trén

(0; +oo)

lim x* =0; lim x* =+o0
Gidi han: 0" X400

= Ham s0 khéng c¢6 tiém cén.

Bang bién thién

Yy’ +
Y +oc
0

Tap khao sat: © =(0s40)
Su bién thién:

r_ o1 4 . <A A
y'=ex"" <0 = ham sé nghich bién trén (

Gidi han:
lim x* = 4+00=

-0 TCD: ¥=0,

limx* =0=>

o TCN: V=90
Bang bién thién

T 0 +oo

“+oc

0; +oo)
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D thi ham s luon di qua diém 4 (51 |

Y o>1
o =1
O<a<l
1
a=0
1 <0
0 ~

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP
Dang 1. Tim tap x4c dinh va tinh dao ham ciia ham s

1. Phwong phap
Cin nhé lai: Xét ham s6 =[]
i Néu @ nguyén duong thi ham sé xac dinh khi va chi khi ! (x) xac dinh.

@ Néu @ nguyén am hoic bang 0 thi ham sb x4c dinh khi va chi khi S (x) #0 .

i Néu ¢ khong nguyén thi ham sb xac dinh khi va chi khi / (x) >0 .
2. Cacvidu

" A g e s ez y=(x"=3x+2)%
Cau1l: Tim tdp xac dinh cia ham so Y (x * )

2x
R
A, (2)U(Zao) g B2} c. WAmsopp

Loi giai
Chon A
Ham s lily thira c¢6 s mii khong nguyén thi diéu kién 1a co sb phai duong, nén suy ra

- X -3x+2>0 x>2<:>xe(—00'l)u(2'+oo)
y=(x2—3x+2)3 ’ ’

o3t A [N \ <
co dieu kién la x<l

Vay tap xac dinh ciia ham s 1a D=(~oos1)U(2i40)

1
Cau2: Tim tdp xac dinh D cta ham sb y=(2-2)
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Cau 3:

Cau 4:

Cau 5:

Cau 6:

Al D = (—o0;2] . B. D =(2;+) . c. D =(-;2) . D. D = (—o0;+) .
Loi gidi
Chon C
PKXD: 2-¥>0x<2 Suyra TXD: 2=(-2)
Y 1 3
Tap xac dinh ctia ham so6 y=(x"-1) la
A (—o03—1) B (1;+00) C (0;420) D B\ {1}
Loi gidi
Chon D

) 3
A 1A g 4 s 1y £ y=(x"-1 2
Diéu kién xéc dinh cia ham s§ (+*-1) la; X ~1#0&x# £l

Vay tap xéc dinh coa ham sé1a ¥ 1
(e 2}
Tim tap xac dinh cua ham so Y _( . )
A, (0]uf0re) g (0:2) c. . D.

(—0;0) U (2;+ )
Loi giai
Chon B

A . , . B \ A 1x 2
Piéu kién xac dinh cia ham so [a 2x-x >0 0<x<2

Suy ra tap xéac dinh ctia ham s6 da cho 1a (0:2) .

2019
2
Ae ot A s opa A y=(xT—4x)o0
Tap xéc dinh cua ham so Y ( ) la

A (—o0;0] U [4;+00) B (—00;0) U (4;+00) C (0;4) D R\{0;4}
Loi giai
Chon B

2019

x>4
y=(xz—4x)M <:>x2—4x>0<:>{ 0<:>xe(—oo;0)u(4;+oo)

x <

Ham so xac dinh

Ham s6 nao duéi ddy c6 tap xéc dinh khong phii 12 khoang (%+°) 2
1

A V=X B. V=% C. r=x" p. V=%

Loi giai
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s

et ham 56 7 =L O hi tap xiae dinh phu thue vao gia i ciia @

Cu thé:

+ Néu @ nguyén dwong thi ham s6 xdc dinh khi va chi khi /() xac dinh.
+ Néu @=0 hodec @ nguyén am thi ham sé xdc dinh khi va chi khi S (x)#0 .
+ Néu @ khéng nguyén thi ham sé xdc dinh khi va chi khi S (x)>0 )
Vi =5 1a s6 nguyén 4m nén tap xac dinh ctia ham s6 7~ X7 pa UMY

3

2 = -2
y=(x"=3x+2)p +(x-3
Cau7: Tap xéc dinh cta him s~ (¥ =3x+2) +(x=3)"
Al D =(-o0;1)U(2;+0)\{3} ' B. D=(—oo;+oo)\(1;2).
C. D =(—o0;+0)\{3} - D. D =(-0;1)U(2;+ ) -
Loi giai
Chgn A
[x<1
; {x2—3x+2>0 Slx>2

Ham S(;)yz(xz—3x+2)5+(x—3) x4c dil’lh Kkhi x=3#0 x#3 .

Véy D:(—oo;l)u(2;+oo)\{3}.

=(2x-1)"
Cau 8: Tap xac dinh ctia ham s6 Y=

NLCE T P i A ol

Loi giai

Chon B

1
\ £ 1 \ S A oy e L 2120 x
Ham s0 lity thtra v6i s0 mil nguyén am nén dicu kién la 2

1
m\{_}
Vay tap xac dinh la ~ (2)

Cau9: Tapxacdinh D cuahamsd ¥ =CG¥=9" |3

bl 5+ ) 5]

R\<= —;+00 —;+00 =;+00

A, B B. 3 /. c.t /. D.\5 /.
Loi giai

Chon B
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T
3

Loy & x> — D=[—,+oo],
Ham sé ¥ =3*=3" x4c dinh khi; 3x-5>0 3 nén tap xéc dinh 3

. e ay=(4-3x-x)
Cau 10: Tapxacdmhcuahamsoy ( x x) la

Loigiai
Chgn A

(4 -3x-x’ )720]9

vi T la ham s06 lily thtra c6 s0 mii nguyén am nén di€u kién xac dinh la

a2 x#1
4-3x—x"#0 .
x#—4

Vay tap xac dinh ctia ham sé 1a D=B\{-41}.

2e-1

la

e

_(_~h2
Cau 11: Tap xac dinh ciia ham so6 y‘( 2x x+3)

N \{—é;l}
A. 2,

Chon C

Loi giai

i . —2x2—x+3>0<:>xe(_—3;1)
+ Vi 2¢-1 khong 1a s0 nguyén nén dicu kién la 2

Dang 2: Tinh dao ham

Caul: Tim dao ham ctia ham sé =(x+1) trén U .
A y' = Zx(x2 +1)§_1 Y =ex (x2 +1)e_2

e

y' = g(xz -l-l)i_I . D. y'= (x2 +1)E ln(xz +1) ‘

C.
Huwéng din giai
Chon B

V= ((x2 +1)é %.2x x° +1)5)_I = ex(x2 +1)E)_I =ex (x2 +1)U_2

»
~
Il
—_
«
-

Ta co:

" . Ayzs(xz"'l)z . \ .
Cau2: Hamso c6 dao ham la.
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A ) B. ' =2nx'+l c. V=41

, 4x
y - 3
53 (x2+1)
Huwéng din giai
Chon D
n ! _ n=1_1
Vi Ap dung cong thirc (u ) S
232 ' .
Cau3:  Cho /(¥)=> e Gia tri ciia (1) bang:
8 3
A. 2, B. 3 C. 4. D. 8.
Huwéng din giai
Chon B
22 8 g 3 8

f(x)=x 3*=x*= f'(x)==x3 (=2

Véi >0 thi ) ()3 nén ()3
¢ y=(1-cos3x)’
Cau4:  Tinh dao ham ctia ham s ¥ =\ 7% -

A y'=18sin3x(cos3x—1)5. B. y'=18sin3x(1—cos3x)5.
C. y'=6sin3x(1—cos3x)5. D. y'=6sin3x(cos3x—l)5.

Huwéng din giai
Chon B

Ta ¢6 y=(1-cos3x)" = y=6(1-cos3x)".(1-cos3x)'

=6(1-cos 3x)5 3sin3x =18sin3x(1-cos 3x)5 .

1

y:(xz+x+1)§ .

Cau5:  Pao ham cua ham sd la
e e LT U P
A A g e sy
;o 2x+1

- 23/x* +x+1 )

Loi giai
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Chgn A

1
1

}"=§(x2+x+1)5_ (x2+x+1)’: 2xtl

33 (x2 +x+l)2

Ta co
1
4 = 2 3
Cau 6: Tinh dao ham cua ham so Y (x +3) .
' 2 2 2 2 1 2 -
=—x(x"+3)3 =—(x"+3)°?
A.y3( ). B.y3( )

C y' = (xz +3)§ ln(x2 +3) D y'= 2)c(x2 +3)§ ln(x2 +3)

Loi giai
Chon A

y=twea) (e wa) = 2a( )
Ta co: 3

, _ 4.2 _ r_ , .
Cau7: Chohamsé ¥=V¥ =3 phuong trinh ¥ =9 6 méy nghiém thyc:
A. 0, B. 3. C. 1. D. 2.
Loi gidi
Chon A

, _af 2
Xétham s Y =V¥ =3

1 1
- 2—33} “Leoat o o) | |
Ta co: g {(x ) _4( 3) 26 2 _3) véi xe(_°°=_\/§)u(\/§,+oo).

4 ! . —00;— 3 39 , \ "= A ‘A
Ta thiy ¥ >0 véi xe( ” \/_)U(f +OO) do d6 phuong trinh » = v6 nghiém.

2
A ’ \ 5 By A = 1 3
Cau8:  Tinh dao ham ctia ham s6 (asinx)s

1
A )1’=§(xsinx)7E B y’=§(xsinx)75.(sinx+xcosx)
N 2 sinx+xcosx , 2( . )_%
== _—_————° =Z(xsinx)3.cosx
C. 3 Rxsinx D. Y 3 )
Loi giai.
Chon B

2 v 2 _L

y'= %(xsin x): ' (xsinx) = g(xsinx) 3.(sinx+xcosx)
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Dang 3. Sy bién thién va nhin dang d6 thi ham s

1. Phwong phap
Lueu y: Trong dang bai todn nay luu § nhitng dic diém sau ciia do thi ham sé6 7= X
D6 thi ludn di qua diém
Khi @ >0 ham s ludn ddng bién, khi @ <0 ham s luén nghich bién
Do thi ham sé khong c6 tiém can khi & > 0 khi @ <0 @} thi ham sb c6 tiém can ngang la truc
Ox | tiém céan dimg 14 truc Oy
2. Cacvidu
Caul: Trong cic ménh dé sau, ménh dé nao 1a ménh dé sai?
A.Hamsd ¥ =*" ¢6 tap x4c dinh tiy theo @ .
B. Db thi ham s6 ¥ =*" véi @>0 ¢o tiém can.
C.Hamsd ¥ =% véi @ <0 nghich bién trén khoang (%)
D. Db thi ham s ¥ =% v&i @ <0 ¢6 hai tiém cén.
Loi giai
Chon B

A . \ A =x* 7 A roatA A
D6 thi hamso ¥ =% véi @ >0 khong cé tiém can.

Cau2: D4 thindo dudi diy KHONG 1a db thi ciia ham s ¥ =" 2
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'
da

C. : . D.

Loi giai

Pb thi ham s6 ¥ =*" khong di qua didm D

Cau3: Pudng cong trong hinh dudi ddy 1 do thi ham s6 nao?

A, V=X B, y=%’ c.v=2 p. ¥=2"

Nhan théy dd thi ham sé di qua géc toa do nén loai ddp an C va D

(4:2)

Nhén thay db thi ham sb di qua diém nén loai dap an A

Cau4: Hinh bén 1a d6 thi cia mot trong bon ham sb dudi day.

f
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Loi giai
Do thi ham sb di qua diém nhan Ox,0y lam ti¢ém can ngang va ti¢ém can dung loai C,D

Dung maéy tinh kiém tra dap an thdy d6 thi di qua chon dap 4an  C.

Caus5: Chohamsd 7'~ o . Ménh dé nao sau day 1a SAI?
A. D6 thi ham s6 khong cit truc hoanh.
B. Ham s6 nghich bién trén khoang (0:+00)
C. Ham s6 ¢6 tap xdc dinh 1a (%+)
D. D6 thi ham s6 khong c6 tiém can.
Loi gidi

Tap xéc dinh; 2 =(%+*)

, suy ra C ding.
N -2 ,
Do >0 nén ¥ >0 suyra A ding.

r_ —2-1 .
Tacé: ¥ = V2 <OVx>0 oy ra B dang.

, lim x™ = o0 A AN Lt s L oA Oy qi . A s . ,
Taco o nén do thi ham s6 nhan lam tiém can dung, dap an D dung.

Loy V2 ) .
Cau6: Chohamso ¥~ ° c6 cac khing dinh sau

I. Tap x4c dinh ctia ham sé 1a 2 =(%+)

IT. Ham s6 ludn dong bién véi moi x thudc tap xac dinh ctia no.

1. Ham s6 luén di qua diém ™ (1) |

V. B thi ham $6 khong c6 tiém can.

Hoi c6 bao nhiéu khing dinh dung?

A. 2. B. 3. C. 4. D. 1.
Loi giai

Do &= V2 nén ham s6 xac dinh véi moi * >0 Viay khéng dinh I ding.

"= V21 . . N N A aX e n n , . 2 .
Do ¥ = V2t >0 voi moi ¥>0 nén ham so dong bién trén tap xac dinh. Khing dinh II

ding.
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)=1°

Do *(M=1"=1 1an khing dinh IIT dang.

lim x*2 = 400 \ lim x** =0 A 2A L3 L £ 11, A , \ ‘n A A
Do =+ va w0 nén do thi ham s6 khong c6 duong tiém can. Vay IV
ding.

T

Cho ham sé ¥ =*" ¢6 dd thi. Phuong trinh tiép tuyén ctia tai diém M, c6 hoanh do * !

la:
_£x+] —Ex—£+1
A 2 B.° 2 2 . . y=mx-m+l D.
= Ix-Ih
Y 2 2
Loi gidi

Tw lugn:

Ta co: 2
V& o=l thi Yo =1

T T
. £ o gy yESxo]
Vay phuong trinh tiép tuyén can tim la: 22

Tréic nghi¢m:
Véi %=1 thi %=1 Thay vao cc dép 4n thiy A, D khong théa man nén loai A va D

T

T
2 Nén hé s goc cua tiép tuyén bang 2 nén loai dap an C.

Luu y: Co thé dung CASIO h tro tinh dao ham tai * =1 nhu sau:

@ Math &
T

.j%[ﬁ]uﬂ

Va co két qua

Math &

gl

1. 570798327
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m=3,141.

Théy két qua khong bang nén loai dép an C.

4 = o N = ﬁ N = y A M ~ \ A A A b ~
Cau8: Cho ciac hamso ¥ =* V=% Y=Y ¢4 @6 thi trén cing mot hé truc toa do nhu hinh vé

bén. Ménh dé nao dudi day dung.

y:"ﬁ y:Iﬂ
y=a’
y=1"
O 7
A.y<a<ﬂ. B.,B<y<a. C.a<y<ﬂ. D.y<ﬂ<a.
Loi gidi
Chon D
Tir hinh v& ta thdy ham sé ”=* nghich bién trén (05+2) nap 7 <0

X 2 y=x" o A oA ; v P 2 =
Tur hinh v& ta thAy ham s6 ¥ =% dong bién trén (L+) 3 n¥m duoi duong thing V=~

nén 0<7 <l

Tir hinh v& ta thdy ham s ¥ =% ddng bién trén (L+) 3 nim trén duong thang ¥ =~
nén @>1,

Vay y<ﬂ<a.

, _ .-\ ,
Cau9: Chohamsd 7= khing dinh ndo sau day dang?

A. Db thi ham sb cit truc Ox .

B. D6 thi ham s6 khong c6 tiém can.

C. Db thi ham s6 c6 mdt tiém can ding va khong ¢ ti€ém cén ngang.
D. D6 thi ham s6 c6 mot tiém can dimg va mot tiém can ngang.

Loi gidi
Chon D
« xp: P=(04)

* PO thi ham so:
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Tur dd thi ham sb ta théy dd thi ham s6 c6 mot tiém can ding 1a truc W va mot tiém can
ngang 1a tryc Ox .
bapandungla  D.

Cau 10:  Cho ham sé *=7(*) ¢4 @b thi nhu hinh bén, biét ¥ (*) 1a mot trong 4 ham sb dudi day.

Tim /(%) |
.
A f(x)=x§ B f(x):i/;. C f(x)=x_§ D f(x):x3
Loi giai.
Chon A

Ham sd ¢o tip xéac dinh 14 D =(0;+0) , loai dap an B,D.
Ham s6 tang trén D | loai C.
Cau 11: Cho hamsé » =/ (x) c¢6 @ thi nhu hinh bén, biét /() 1a mot trong 4 ham sb dudi day.

Tim /(%) .
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Cau 12:

Loi gidi.
Chon C

Ham sd ¢o tap xéac dinh Ia D =(0:+) , loai dap an B,D.

, bx*

Yy = >

. ., " da+bx’ .
Ham so0 giam trén ( ) ,loai  A.

Cho ham s /) =0=x)"" Khing dinh nao sau day 1a dung?

A. Ham s6 dong bién trén R . B. Ham s dong bién tren ™50)
C. Ham sb nghich bién trén %0) D. Ham sé nghich bién trén R .
Loi gidi
Chon B
Dao ham: ()=2019.(1-¢ )7 (1-27) =2019.(1-x2 )" (~2x)
o 2019.(1-x*)"" 20 ok LA L o
Nhan thay ngay: . Nén ta c6 thé nhan thay ngay dau cua dao ham cung

dbuvoi (™) Taco bang bién thién:

X —a0 0 +ao0
S (x) + 0 _
S x)

Vay ham sé dong bién trén (-2:0) )
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