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CO SO LY THUYET HAM AN

I-DANG 1: DAU HIEU PO THI TUONG GIAO TRUC HOANH
DPINH LY 1: Cho ham s y = f (x) c6 dao ham trén K

a. Néu f' (x) > 0,Vz € K thiham sb y = f<:v) dong bién trén K

b. Néu f’(a:) <0,Yz € K thihamsb y = f(:z:) nghich bién trén K

Chii y: Xét db thi ham s y = f'(z) sau day
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1 (x) = 0 khi db thi ciia n6 c6 diém chung vdi truc hoanh suy ra nghiém x = nghiém don, kép(boi chan)

I (:z:) > 0 khi do thi ctia n6 nam trén truc hoanh suy ra khoang dong bién twong tng véi phan do thi do
I (x) < 0 khi db thi cia n6 nam dudi truc hoanh suy ra khoang nghich bién twong g véi phan db thi d6

Vi du: Dya vao d6 thi ham sé y = f (x) dudi day ta ta nhan thay:

y= fl(=

1. f’(x) =0 z=—1Vz =2 lacic giao diém ctia d thi vdi truc Oz

2. f'(z) > 0 khi « thudc khoang tuong (g véi phan dd thi ham sé g = f'(z) nam phia trén truc hoanh,
Khiz <—-1Vz>2

3. f'(x) < 0 khi & thudc khoang tuong tmg véi phin b thi ham s6 g = f'(z) nam phia du6i truc hoanh.
Khi —1<z<2

Bing bién thién ham s y = f(z)

T — oo -1 2 + oo
y' + 0o - 0 +
|
| + o0
Vi du: Dya vao dd thi ham s y = f'(z) dudi day ta ta nhan thdy:
y=£ (=)

4
ﬁ.ﬂ =
1z 14 \ 1 2
—1

1. f’(:ﬁ) =0 xrx=aVzr=>bVzr=clacicgiao diém cua db thi véi truc Oz 1a cac nghiém don
2. f (x) > 0 khi 2 thudc khoang twong tng véi phan do thi ham s6 g = f/ (a:) nam phia trén truc hoanh.
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Khia<zxz<bz>c

3. f'(x) < 0 khi  thudc khoang tuong tmg véi phin b thi ham s6 g = f'(z) nam phia du6i truc hoanh.
Khiz<ab<z<c

Bang bién thién ham sé y = f <x>

i + 00 + 00
|
PINH LY 2: Cho hamsd y = f(x) xac dinh, lién tuc trén khoang (a;b) va z, € (a;b) .

Néu ham sb y=f (x) c6 dao ham trén khoang (a;b) va dat cyc tri tai x, thi 1 (x) d6i ddu khi z quaz,

Tu dinh 1y trén ta co:

a.Néuhamsb y = f (z) dat cuc dai tai diém z, thi f ! (m) d6i dau tir dwong sang 4m khi z qua T,
b. Néu ham s6 y = f(z) dat cuc tiéu tai diém x, thi f'(z) ddi ddu tir am sang duong khi
Tqua s,

Chii y: Xét db thi ham s y = f'(«) sau day

Chu v:
> Do thi cit truc hoanh goi dé la nghiém don
> Do thi tidp xiic truc hoanh goi dé la nghiém kép (nghiém boi chén)

> Quanghi¢m don thi f'(v)déi ddu, con qua nghigm kép thi khong @di ddu

> Nghié¢m don xdc dinh cuwc tri. Nghiém kép(béi chin) khéng la cuc tri
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f (x) = 0 khi d6 thi ctia n6 c6 diém chung véi truc hoanh suy ra nghiém = = ...

I (:z:) > 0 khi d6 thi ctia n6 nam trén truc hoanh suy ra khoang dong bién
I (x) < 0 khi db thi ciia n6 nam duéi truc hoanh suy ra khoang nghich bién

Vi du: Dya vao d6 thi hamsé y = f’ (x) dudi day ta ta nhan thay:

—1 i 2
—1 — 3 '{}{
y_
—2
-3

1. f’(a;)z 0 =0V =1 lacic nghiém don
2. f'(x) déi dau tir am sang dwong khi z quaz, = 0
2. f'(x) déi ddu tir dwong sang am khi z quaz, = 1

Tu d6 ta co6 két luan:
v Cuthé z =0 la diém cuc tiéu va z =1 1a diém cuc dai ciia ham so

Béng bién thién ctia ham s y = f (aj)

TN L

Vi du: Dya vao db thi ham s6 y = f/ (m) dudi day ta ta nhan thay:

y=f ()
/I

1. f’(z):()@mza\/a::b\/x:c 1a 3 nghiém don
2. f (x) d6i déu tir 4m sang duong khi z quaz, = b
2. f'(x) déi ddu tir dwong sang am khi tai hai chd = quaz, = a;z, = ¢
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Tu do6 ta co két luan:

v' Cuythé z = b ladiém cyc tiéu va z = a;z = ¢ 13 hai diém cuc dai ciia ham so

Béng bién thién ctia ham s y = f <a:)

L T

II-DANG 2: TINH TIEN PO THI
1. Tinh tién theo phuong hoanh
Ham s6 y = f'(x) c6 @ thi (C) thi ham s6 y = f'(z + a) c6 4 thi 1a (C*) bing cach tinh tién theo phuong

truc hoanh mot doan bfmg‘a‘ . Néu a 4m tinh tién qua phai ‘a‘ don vi va nguoc lai.

Vi du: Tinh tién d6 thi sang phai 2 don vi

y=1'(x) y=F {x-2)
a a+ [\c b[\':”z

da

2. Tinh tién theo phuong tung

Ham s6 y = f'(z) c6 @ thi (C) thi ham s6 y = f'(x) + b c6 &b thi 1a (C) bing céch tinh tién theo phuong
truc tung mot doan béng ‘b‘ . Néu b 4m tinh tién xuéng dudi ‘b‘ don vi va ngugc lai.

Vi du : Tinh tién 1én theo phuong tryc tung hai don vi

{f :31@h
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3. Tinh tién theo phuong hoanh va tung

Ham s6 y = f'(x) c6 @ thi (C) thi ham s6 y = f'(z + a) + b c6 4 thi 1 (C’) bang cach tinh tién theo
phuong truc truc hoanh ‘a‘ don vi va theo phuong truc tung ‘b‘ don vi

Vi du : Tinh tién db thi theo phwong hoanh va tung 2 don vi

= - 3
y=f'(x)
2
y="f"(x+2)+2

-6 -5 —4 - 0 1

1 -1

-2

-3

Vi du: Cho ham s6 y = f(x) biét rang ham s6 g(z) = f'(x + 1) c6 d0 thi nhu hinh v& bén duéi.

Tim diém cuc dai cia ham s y = f(z)

Giai

Ham s6 y = f(z)c6 dao ham 1a y' = f'(z) ta nhan thay g(z) = f'(z + 1)1 ham s6 c6 d6 thi 1a dudng cong
khi ta tinh tién d6 thi y' = f '(z) theo chiéu 4m cua truc hoanh mot doan bang 1 tir d6 suy ra do thi

y' = f'(z) bang cach tinh tién dd thi g(z) = f'(z + 1) theo chiéu duwong ciia truc hoanh 1 don vi
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21 |

LA
y FH(x)

-3
T dd thi y' = f'(z) ta thiy ngay diém cuc dai cia ham sd 1a y = f(z)la z = 1

Vi du: Cho ham s6 y = f(z) biét rang ham s6 g(z) = f'(x) + 2 c6 dd thi nhu hinh v& bén dudi.

2

-1

Tim cac khoang dong bién ctia cia ham sé y = f(z)

Giai

Ham s6 y = f(z)c6 dao ham 1a y' = f'(z) ta nhan thay g(z) = f'(z) + 21a ham s6 c6 d6 thi la dudng cong
khi ta tinh tién do thi y' = f'(z)theo chiéu duong cua truc tung mot doan bﬁng 2 tr @6 suy ra dd thi

y' = f'(z) nhu hinh v& bén dui
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1 3 i
2 i
a(x)&f(x)+2
1
y '5f (%)
=2 -1 0 1 2 3
-1 e
-2

Duwa vao d6 thi ham s6 y' = f'(z) thi ham s6 y = f(z) dong bién trén hai khoang (—o0;0);(2;400)

Vi du: (Trich dé thi thir 1an 1 16p 12 truong chuyén Vinh Phic nam 2018 —2019) Cho ham s y = f(z) biét
rang ham s6 g(z) = f'(z — 2) + 2 c6 d6 thi nhu hinh v& bén dudi.

-2

A. (—00;2). B. (g,g) C. (2;400). D. (-1;1)

Giai

Ham s6 y = f(x)c6 dao ham 1a y' = f'()ta nhan thiy g(z) = f'(z — 2) + 213 ham s c6 do thi 1a duong
cong khi ta tinh tién do thi y' = f '(z) theo chiéu dwong cua truc hoanh, tung mot doan bang 2 tir d6 suy ra
d6 thi y' = f'(x) nhu hinh v& bén dudi
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2 3 4
¥)=f[(x-2)+2

'=f'(x)

-4

Tir d6 thi ham s6 y' = f'(x) ta thdy ham sd y = f(z)nghich bién trén khoang (—1;1). Chon d4p 4n D
II-DANG 3: HAM HOQP:

Tir tinh chét vé d6 thi ham s6 y = f' (x) suy ra tinh chat vé ham s6 y = f' (u(:v))

Vi du: Dya vao d6 thi ham sé y = f (:z:) duéi déy ta suy ra tinh chat ciia ham s6 b = f’ (u(x))

—2

1. f’(m)zO@sz\/mzl suyraf’(u(a:)):O@u(x):0\/u(:1:):1:>x:...

, ) , _ wz) >0 .
2. f (:v>>0 khi 0 <z <1 suyra f (u(x))>0khz O<u(z)<l& .Giaira z = ...
u(z) <1

3. f’(a;) <0 khi z<0Vz>1suyra f'(u(x)) < Okhi u(z) >0V u(z) <1.Gidira z = .....

4. Xac dinh nghiém don, nghiém bgi cia (x) néu can thiét

5. Lap bang bién thién

Vi du: Tir dd thi ham s6 y = f/(z) nhu hinh vé. Lap bang bién thién ham s6 y = f(z +2) -3
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Giai
Ta tinh dao ham y = f(m —|—2)—3; y'= (I—|—2)'f'($ —|—2) = f'(x+2> su bién thién cta ham s6

y = f(a: +2)— 3 phu thudc vao déucﬁaf'(a:—i—Q)

Lf(g)=0sa=0va=1 f'(z+2) 0" T270 L 17 = 72 ce nghiem don
. = = =1 suyra = a cac nghiém
T T T uy T r42=1 e 1 ghié
, ) , ) T > =2
2.f(x>>0kh10<1:<1suyraf(x+2)>0kh10<x—|—2<1<:> - 1:>—1<a:<—2
x pa—

3. f'(a;>< 0 khi z<0Vx>1suyra f'(a:—l—2)<0.Tréncéckhoéng con lai

LT

D4 thi minh hoa ham sé y = f’(x);y = f'(x +2)

-3
y# '(x) y=f "(x+2)

Vi du: Dya vao d6 thi hamsé y = f’ (x) dudi day ta suy ra tinh chat ciia ham s6h = f(a:2 - 1) +2:

10
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-1 i 2
—1 y=f "
—2
-3

Tinh dao ham cta ham s6h = f(x2 - 1) +2;h" = 2zf (2" —1).
Sw bién thién ciia ham sé h :f(x2 —1) +2 phu thugc vao ddu ciia gid tri ciia hai ham séy = vy = f'(2* —1)

rz=0
2

Taco h' =20 =) =0 oy

z==1 4 i hidm d .
& a cac nghiém don va
T = i\/g e

2 —1=0

1. f’(x)z()(:)m:ov:nzl suyraf’<x2—1)20<:> 211

khong tring véi nghiém x = 0 (c6 thé két ludn ngay la ham sé6 h = f (mQ — 1) +2¢0 5 cuc tri)

—l<zx<l1

$<—\/5\/x>\/5

2 —1<0

2. f'(2) <0 khi 2<0Ve>1suyra f'(2* —1) < Okhi | |, &
zT—1>1

3. f’(a;) > 0 cac khoang con lai

4. Gia tri cia ham s6 y = = ddi dau tir 4m sang dwong khi z quaz = 0

Bang ddu cia h' = 2zf'(2* — 1)

X -00 '\/E -1 0 1 \/5 +0o0
+ 0 - 0 o0 - 0 + 0 i
hl
Tur d6 ta c6 két luan:
Hémséh:f(x2—1)+2 coScuctritai x = — 2;x:—1;x:0;x:1;:c:\/5.Cuthéx:—l;le
1a diém cuc tiéu va z = — 2;x:0;x:\/§ 1a diém cuc dai ciia ham s

D6 thi minh hoa ham sb y = f/(x>;y = f'(z* —1)

11
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-2 R, 1

+ % — 1)

Ham sb [/ (x2 — 1) < 0am trén cac khadng da tinh trén

Vi du: (Trich dé thi thir lan 1 16p 12 truong chuyén Vinh Phic nam 2018 —2019) Cho ham s6 y = f(x) biét

rang ham s6 y = f'(x) c6 d6 thi nhu hinh v& bén dudi.

Tim m déhamsb y = f(z* + m) c6 3 cuc tri

A.m e (—00;2). B. m €[0;3]. C. m€][0;3).

Giai

Ham sé y = f(z* 4+ m) c6 dao ham y' = 2z.f'(2* + m)

D. m € (—o0;0)

z=0
'=0&2r.f'(z"+m)=0&
' +m=0
f'(@* +m)= 0<% |z° +m =1(n boichan)vitai z =1 thi d0 thi y = f'(z) tip xtc truc Oz
2’ +m=3
2
. . . _ T =-m
Ta chi can xét s nghiém hai phuong trinh | |, 9
r©r=3-m

2

5 . r = —
Dbé ham so y = f(2° + m) ¢6 3 cyc tri khi hai phuong trinh| 5
' =3-m

khac 0

12

(1)
(2)

c6 thém diang hai nghiém don
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—m <0 m >0 ) )
TH 1: & < 0 < m < 3 phuong trinh (1) vd nghi¢m hodc nghiém kép z = 0 , phuong
3—m>0 m <3

trinh (2) c6 hai nghiém phan biét khac khong khi d6 2z.f'(z> + m) = 0 ¢6 3 nghiém don nén c6 3 cuc tri
=
3—m<0 m >3

—m >0 m<0 , s
TH 2: khéng c6 m thoa yé€u cau bai toan

Vay chon C
IV-DANG 4: PO THIy = '(z) TUONG GIAO VOI MOT PUONG CONG KHAC y = I(z)

1. Xét db thi nhw hinh bén dusi ciia hai him y = f'(z);y = 3

y=3

T T ’ \‘1_/2 I I
-1

Tir dd thi ta nhan xét vé dau ctia g = f'(z) — 3

> f'(¢)=3>0khiddthi y = () ndmtréndd thi y =3 nghiala z < —1vz >3
> f’(x) — 3 < 0 thi nguoc lai
> f’(x)—?) = 0 tai cac giao diém cta y = j”(x);y =3 nghialataiz =—-1vz =3

Chi y: néu bai toan cho yéu caula g = 3 — f' (x) thi bién luan nguoc lai

> 3~ f'(x) <0 khiddthi y = f'(z) nam trén dd thi y = 3 nghiala o < 1V & >3
> 3—f’(m>>0 thi nguoc lai
> 3—f’(x) = 0 tai cac giao diém cta y = ]”(x);y =3 nghialataiz = —-1vz =3

2. Xét db thi nhw hinh bén dusi ciia hai ham y = f'(z);y = =

13
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Y ()
6 d,y=x
Al — — — — —
|
|
— {1 . [
y=1r'4) = . ,
i s
) ] z 4 o
|
—_— a4 —2
Ttir d6 thi ta nhan xét vé diu cﬁag:f'(x)—x
> f’(ac)—x>0 khi db thi y:f’(ac) nam phia trén dd thi y = x nghiala —2 <z <2V z > 4
> f/(ac)—x<0 thi nguoc lai
> f/(x)—:v:()taiz:—2\/x:2\/:p:4lécécgiaodiémcﬁahaidéthiy:f'(x);y:x

Chii y: néu bai toan cho yéu cau la g = h(z) — f (x)thi bién luan nguoc lai gidng phén trén

Vidu: Cho ham sb y = f(x) ¢6 dao ham lién tuc trén R. DO thi ham sb y = f’(x) nhu hinh bén duéi

1ap bang bién thién ctia ham s6 g (a:) =f (a;) —
Giai
Ta co g'(m):f'(x)—l. g'(z‘)zO@f'(m)—le@f'(m)zl

V& thém dudng thang y = 1 ta c6 d6 thi bén dudi

14



GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN

Dua vao do thi ta co:
g'=f'(x)—1=0<:)x=—1\/ﬂv=1\/ﬂv=2
g'=f'(z)-1 amkhi -1 <z <11 <z <2 viduongvéi = <—Lz>?2

Bang bién thién

\
g (1)
/ ! \‘9(2}/

Vi du: Cho ham s6 y = f(z) 6 dao ham lién tuc trén R. D thi ham s6 y = f'(z) nhu hinh bén dudi

E

Lap bang bién thién ctia ham sd g (1:) =2f (a:) -7’

Giai

15
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Ta co g’(m) = 2f’<x> —2x; g'(:ﬁ) =0« f’(:c) = 1.
V& thém dudng thang ¥y = x ta dwoc d6 thi nhu hinh bén dudi

2 (C)
d, y=X

Bl === ==

Dua vao d6 thi, suy ra g'(:ﬁ) =0 (jz=2

g/(x>:2f’<:v>—2m duongkhi —2 <z <2;x>4vaamkhi 2 < -2;2<x <4

Bang bién thién

NN

Vi du: Cho ham s y = f(x) ¢6 d6 thi y = f'(x) nhu hinh vé:

P—

Lap bang bién thién cta ham s6 g(z) = 2f(z) + 22° — 42 — 3. Trén [ — \/g,\/g]

Giai

16
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[ 71\

— =2 o =z

Tinh ¢'(z) = 2f'(z) + 62° — 4

Taco: g'(z) =0 2f'(zx)— (—62" +4) =0« f'(2) = (=32 +2) =0 & f'(z) = —32" +2

V& thém d6 thi ham s6 y = —32° + 2

Tir d6 thi bén trén ta thay do thi y = f'(z); y = —32” 4+ 2. C6 diém chung tai = = 0(nghiém bdi chin) va
dd thi y = —32° + 2ndm dudi dd thi y = f'(z), Yz € (—/5:/5) nén ta co:

g'(x) =0 & 2f'(z) — (62 +4) =0 tai z =0 thudec khoéng(—\/g;\/g)

g'(z) > 0 Yz € (—/5;v/5) c6 bang bién thién

T _\/g 0 \/3

g’ + 0 +

I

Vi du: PE CHINH THU'C 2018 -PE 103 Cho hai him s6 y = f(z), y = g(z). Hai him s6 y = f’(x) va

y=g <x) c¢6 d thi nhu hinh v& bén, trong d6 dudng cong dam hon 1a d6 thi ciia ham s6 y = ¢’ (x)

y y=/7"(x)

y=g'(x)

17



GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN

Ham sb h(x):f(x+4>—g

2z — ;] ddng bién trén khoang nao dudi day?

A. 5;§. B. 2;3. C. 2;—1—00. D. 6;§.
5 4 5 4
Giai
Tinh h'(x):f'<x+4)—2g' 2x—§
2

Dé () > 0 Kkhi gid tri f’(z + 4) phai 16n hon hogic bing hai lin gié tri ¢ [21: - 2]

Tir d0 thi ta nhan thdy ham sé y = g¢' (m) ludn c6 gia tri nho hon bang 5, vi vy ham sé y = f’ <:):) can c6 gia
tri 16n hon bang 10 khi d6 ta 1am nhu sau

Ké dudmg thang y = 10 cit dd thi ham s6 y = f'(z) tai A(3;10);B(a;10), a € (8;10).

fle+4)>10khi3<z+4<a f(o+4)>10,khi—1 <z <6000 3<a<10

Khi do6 ta co =
g{?x—g §5,kh10§2x—g§11 g[?x—g §5,khi%§x§%

pods () - /o--4) -2y o2

>0khi%§x<6.

Vi vay ta loai dwoc dap an A, C, D. Chi con dap an B thoéa kq % < z < 6 bai toan

V-DANG 5: SO SANH GIA TRI f(a); f(b); f(c)....

Duwa vao bang bién thién dong cuoi la mién gia tri. Ta xét cdac gida tri cuc dai, cuc ticu va dwa vao dieu kién

de bai dé so sanh

Vi du: Cho ham s y = f(x) c6 dao ham 1a f’(a:).Dé thi cia ham s6 y = f/(x) duoc cho nhu hinh v& bén. Biét

rang f(O) + f(3) = f(2) + f(5). So sanh cac gia tri f(0); f(2); f(5)

Y

\

= Y

Giai

Tir d thi ta c6 bang bién thién trén [0;5]

18
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x| 0 2 3 5
y| 0 — 0 =+ n
(0) 75
og
y ‘
f(2)

Tir bang bién thién ta thiy f (2) nho nhat trong ba gia tri can so sanh.
Madécho f(0)+ f(3)=f(2)+ f(5) = £(0)— £(5) = £(2) - F(3) <0 = £(0) < £(5).
Tir day ta co két qua: f(2) < f(0) < f(5)

Chu y: muon so sanh hai gi4 tri nao thi ta don hai gia tri d6 v€ cung mot vé dé so sanh.

Vi du: Chohamsd y = f(x) c6daohama f'(x). Dé thi ciiaham s6 y = f'(x) dugc cho nhur hinh v& bén. Biét réng

F(0)+ £(1)—2f(2) = f(4) - f(3)-Sosanhgidti f(0);£(2); /(4)
JL}?

Giai

Tir d6 thi trén suy ra bang bién thién trén [0; 4]

x | 0 1 2 3 4
V 0 4+ [ J— _
f(2]
. /
F(o) F(4)

Dya vao BBT ta c6 f(2)16n nhét trong ba gid tri cin so sanh

Talai co: f(1) < £(2);f(3) < £(2) = £(1)+ £(3) < 2f(2) & 2£(2) - £(1) - £(3) > 0
F(0)+7(1)=27(2) = £(4) = 1(3) & £(0) = £(4) = 2/ (2) = £(3) = £(1) > 0= £(0) > £ (4).

Tir day ta co két qua: f(4) < £(0) < f(2)

Vi dy: Cho him s y = f(z) c6 dao ham trén R, dd thi him s6 y = f(z) nhu trong hinh v& bén dusi. So

sanh gia tri f(a); f(;); f(c).
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GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN

a y=f"(x)

Giai

Tir d6 thi cia ham sé y = f! (x) ta co bang bién thién nhu sau:

z —00 a b c +00
a0
TN <>/ \<>/
fla fle

Dua vao bang bién thién thi f (b) 16n nhét trong 3 gia tri dé bai yéu ciu so sanh. Bay gid ta cin so sanh hai

gia tri con lai. Trong bai nay khong so sanh dwec nhw hai vi du trén vi vay ta phai dua vao déau hiéu dién

tich hinh phang. Theo quan sat hinh v& thi } f! (x)dx > 0; jc. f! (x)d:v < 0 va dién tich hinh phang gidi han
a b
trén [a; b] 16n hon hinh phang gi6i han trén [b; c] nén
c b c
Tacéf(c)—f(a): ff’(x)dx = ff'<m>dx—|—ff'(:v)dx > 0= f<c>> f(a)
a a b

Vay f(a)< f(c) < £(b)
Vidy : Cho ham s6 y = f(z) c6 dao ham f’(=) lién tuc trén R va dd thi cta ham s6 y = f'(x) nhu hinh

v& bén dudi. So sanh cac gia tri f(—1); f(2); f(6)
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GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN
Ttr d6 thi ctia ham sé y = f! (x) ta co bang bién thién nhu sau:

x -2 -1 2 6

Y + 0 — 0 +

i
Yy /'

1(6)

]
pa—e

Taco: f (2) nho nhét trong 3 gia tri trén nén chi can so sanh hai gia tri con lai

6

Ta co f<6)—f<—1):ff'(x)dx:jl‘f'(m)deer'(x)dx>0:>f(6)>f(—1).

-1
Vay f(2) < f(=1) <[(6)
Vi du. Trich dé thi qude gia 2017 Cho ham sé y = f(z). D6 thi cia ham s6 y = f’(z) nhu hinh bén. D3t

h(z) = 2f(x) — z°. Ménh d nao duéi day dung ?

9

N

5
N

\\\

A. h(4) = h(=2) > h(2) B. h(4) = h(~2) < h(2)
C. 1(2) > h(4) > h(—2) D. h(2) > h(~2) > h(4)
Giai
Tinh dao ham %'(z) = 2f'(z) — 2z khi do

h'(z) =0« 2f'(z) — 22 =0 < f'(r) = v v& thém duong thang y = = vao do thi nhur hinh bén dudi

¥

LI

/
/

\\\
NO




GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN
h'(z) =0 < = —2;2 = 2;x = 4 tai cac giao dieém cua duong cong va duong thang trén hinh

h'(z) >0 < 2f'(x) —2z > 0 trén cac khoang (—2;2);(4;+0o0)
h'(z) <0< 2f'(x) — 2z < 0 cac khoang con lai
Bang bién thién

T — oo -2 2 4 + o0

Y - 0 + 0 - 0 +

i + oo h(2) +
\ (-2 (4

Tir bang bién thién ta nhan thay & (2) 16n nhét trong 3 gia tri cuc tri

oo

Chi can so sanh hai gia tri cuc tiéu con lai.
4 2 4
Taco: h(4) — h(-2) = [ h'(@)de = [ h'(@)do+ [ h'(z)dz >0
& h(4) > h(—2)
Vay thtr tu ding 1a: h(2) > h(4) > h(—2)dap an C
VI-DANG 6: BIEN POI PO THI

f(x) khi x>0

¢6 dd thi (C”) bang céch:
f(-z) khiz <0 H(C) bang

= Ham s6 yzf(‘x‘)z{

+ Giit nguyén phan db thi (C) ndm bén phai truc Oy va bo phan (C) ndm bén trai Oy .
+ LAy d6i xtmg phan d6 thi (C) nam bén phai truc Oy qua Oy .

f(z) Khi f(z)>0

—f (x) khif(x) <0 ¢6 d6 thi (C”) bang cach:

= Ham s y:‘f(x)‘:{

+ Giit nguyén phan db thi (C) ndm trén Ox .

+ L4y d6i xtng phan db thi (C) ndm dudi Oz qua Oz va bd phan dd thi (C) ndm dudi Oz.

Vi du: Cho ham s6 y = () c6 dao ham trén R va dd thi hinh bén dudi Ia @ thi ciia dao ham y = f'(z).
Ham sd ¢ (:1:) = f(‘x‘) + 2018 c¢6 bao nhiéu diém cuc trj ?

ya

Giai
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GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN
Ta co f'(x): 0 c63nghiémthyc x =a <Oz =b>0z=c>0

fl(m) > 0 trén khoang <a;b)ya (C;-I—oo

~—

f'(x) < 0 trén khoang (—oo;a)va (b;c) Bang bién thién

|
e p=
Vi vay ham sb y=f <x) c0 3 cuc tri trong d6 ¢6 2 cuc tri ¢6 hoanh d6 duong

Thuyc hién bién d6i d6 thi ham s6 dang y = f (‘x‘) Bé phin do thi phia bén trai truc tung, liy doi xing

phin db thi bén phai truc tung qua truc tung (hinh v& dudi day) duoc dd thi ham sé y = f (M)

y = fll2)

yFi(x)
Ta théy db thi him s6 y = f(\a;\) ¢6 5 cye tri vay suy ra b thi ham s6 g(z) = f(‘x‘) £ m co 5 cuc tri véi
moi gié tri m
Vay ham'sé g(z) = f(‘x‘) 42018 ¢6 5 cuc tri
Vi du: Cho ham s6 y = f(z) xdc dinh, lién tuc trén R va c6 f(—2) < 0 va dd thi ham s6 y = f'(z) nhu
hinh v& bén. Ham s g (z) = |f(z)| ¢ bao nhiéu cye tri,

"(x + 1 ]
ytf() _ /

Giai
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GV: PHAN HUY HOANG DI BAT BIEN UNG VAN BIEN
Duya vao d6 thi ta thay ham s6 f’(m) = 0 c6 hainghiém la: z = —2;2 =2

f’(x)zO@x:—2\/:z::2
f'(z)> Okhiz < —22>2

f’(:v) < 0 khoang con lai

Bang bién thién
T —°° -2 2 + 00
y' + 0o - 0 +
Il
| f(-2)<0 +oo

Tir day suy ra gia tri ca hai cuc tri ham s y = f (x)déu am
Bién doi d thi dang g (=) =|f(2)|. Ly déi ximg phin d thi bén dudi truc hoanh qua truc hoanh va B

phin do thi phia dwéi truc hoanh ta dwge d thi ham sé ¢ (a:) = ‘ f (x)‘

Ta thay ngay ham s6 g (m) = ‘ f (m)‘ ¢6 3 cuc tri (phan do thi trén truc hoanh)

DEN DAY CAN BAN VE LY THUYET GIAI QUYET TAT CA CAC DANG TOAN PA HOAN THANH.
- Dé giai dwoc mét bai tdp dang nay ta can phdi tim dwge bang bién thién ciia ham sé6 ma bai todn yéu cau
tim cdc tinh chdt

- Bai tdip ciing cé thé cho dang do thi ham s6 f(x), hodc dang bang bién thién. loai nay ciing suy ra bang bién
thién ciia ham s6 can tim cach twong tu.

- Bai todn sap xép do thi f-f-f*" xudt phat tir duy nhat 1 ham sé roi dao ham lén dé cé cdc do thi tiép theo nén

dwa vao cdc kién thirc trén ta sé lan va dwoc do thi f va f°...
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