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CHU DE 02: CUC TRI CUA HAM SO
LY THUYET

¢ Dinh nghia
e Giasohamso f xdc dinh trén tdp K va x, € K. Ta noi:

e x,la diém cwc tiéu cua ham sb f néu ton tai mot khoang (a;b) chira x, sao cho (a,'b) c Kva
f(x) > f(xo),Vx € (a;b)\{xo} . Khi d6 f(xo) duoc goi 12 gia tri cue tiéu cia ham séf .

o x, ladiém cuc dai ciia ham s6 f néu ton tai mot khoang (a;b) chira x, sao cho (a;b) cKva
f(x)< f(x,), vxe(a;b)\{x,} . Khidé f(x,) duoc goila gia tri cye dai ciia ham s f .

e Diém cuc dai va diém cuc tiéu goi chung 13 diém cuwe tri.

e Gid tri cyc dai va gid tri cuc tiéu goi chung 1a cuec tri.

e Piém cuc dai va diém cyc tiéu duoc goi chung 14 diém cwre tri ciia ham s6 va diém cyc tri phai
12 mot diém trong tap hop K.

e Gia trj cuc dai va gia tri cuc tiéu duoc goi chung 14 gia tri cwe tri (hay cwe tri) ctia ham sd.

e Néu x, la diém cuc tri caa ham sd thi diém (xo; f (xo)) duoc goi la diém cuc tri cia do thi
ham sé f.

< Quy tic tim cuc tri
> Quy tac 1:
e Buwdc 1: Tim tap xac dinh. Tim f'(x).
e Budc 2: Tim cac diém X, (i = 1;2;...) ma tai d6 dao ham cta ham $6 bfmg 0 hodc ham sb lién
tuc nhung khong c6 dao ham.
e Budc 3: Lap bang bién thién hoic bang xét dau f'(x) . Néu f'(x) d6i dau khi di qua x, thi ham
sb dat cuc tri tai X, .
> Dinhly
e Giasury= f(x) c¢6 dao ham cap 2 trong khoang (xo -h;x, +h) véi h>0. Khi do:
e Néu f'(x,)=0, f"(x,)<0 thi ham s6 f dat cuc dai tai x,.
e Néu f'(x,)=0, f"(x,)>0 thi ham sO f dat cuc tiéu tai x,.
Tt dinh 1i trén, ta c6 mgt quy tac khac dé tim cuc trj ciia ham sd
> Quy tac 2:
e Budc 1: Tim tap xac dinh. Tim f'(x).
0.

e Budc 2: Tim cac nghiém x;, (i =1;2;...) cua phuong trinh f’(x)
e Budc3: Tinh f"(x) vatinh f(x,).
Néu f(x,)<0 thihamsb f dat cyc dai tai diém x,.

Néu f "(x,)>0 thi ham sO f dat cuc tiéu tai diém x..
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Chd 38 02: Cuc tri cia ham sb

VI DU MINH HOA

VIDU 1.Ham séy = %x3 +x? —3x +1dat cuc tiéu tai diém

A x=-1. B. x=1. C.x=-3. D. x=3.

Chon B
Ta co ham Séyz%f +x% —3x+1c0 tap xac dinh D=RR.

x=1

y’=x2+2x—3;y'=0c{ :
x=-3

y'=2x+2; y"(-3)=-4<0; y'(1)=4>0.

Suy ra ham sé dat cuc tiéu tai diém x=1.

VIDU 2.Cho ham sé y =x°—3(m+1)x>+3(7m—3)x. Goi S latap hop tt ca c4c gia tri nguyén cua
tham s6 m dé ham sb khdng c6 cyc tri. S6 phan tir cua S 1a

A. 2. B. 4. C.0. D. V0 sb.

Loi gidi

Chon B

Xéthams6 y =x"-3(m+1)x*+3(7m-3)x (1)= y'=3x"—6(m+1)x +3(7m-3).
Taco: y'=0 < x2—2(m+1)x+7m—3=0 2

Ham sb da cho khong c6 cuc tri

<> Phuong trinh y'=0 v6 nghiém hoac c6 nghiém kép

!

S Ay <0 (m+1) ~1(7m-3)<0 o m’ ~5m+4<0 o 1<m<4.

Do m lasonguyénnén me{1;2;3;4}.Vaytap S c6 4 phan tu.

VIiDU 3.Cho ham s yzf(x) co dao ham f’(x) =(x2 —1)(x—4) voi moi xeR . Ham sb
g(x)=f(3 —x) c6 bao nhiéu diém cuc dai?

A. 0. B. 1. C.2 D. 3.

Loi giai
Chon B

Tir gia thiét, ta co bang bién thién cua ham sd f (x)

T —00 —1 1 4 +o0
J'(x)

RORT
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Taco g(x)=f(3-x)= &'(x)=—f'(3-x).

Tir bang bién thién ciia ham s6 f(x) ta co
g'(x)ZO<:>f'(3—x)£0<:>[3_x£_1 @{x“
<3-x< <

Nhu thé ta c¢6 bang bién thién ctia ham s6 g(x)

x —00 —1 2 4 +00

g'(x)

NN

Tir bang bién thién, ta nhan thiy ham s6 g c6 mot diém cyc dai.

VI DU 4.Cho ham s6 y = f(x) c6 bang bién thién nhu sau
x |—m -1 0 1

+x

r

¥ + 0 — + 0 —

—-1j-1

S6 diém cuec tri ciia ham s6 y = |f(x)| la

}-_r/z\ /’3\

A 7. B.5. C. 6. D. 8.

]

Loi gidi
Chon B
Goi d6 thi cia ham sb y = f(x) 1a (C).

Pit g(x ‘f ‘ )| va goi (C') 1a dd thi caa ham s y = g(x). Db thi (C’) dugc suy ra tir dd thi

(C) nhu sau:

Giir nguyén phan dd thj ciia (C) phia trén Ox ta dugc phan I.

Vi phan d6 thi cua (C) phia dusi Ox ta lay déi xing qua Ox, ta dwoc phan I,

Hop cua phén 1 va phan II ta duoc (C').

Tur cach suy ra do thi cua (C') tir (C) két hop véi bang bién thién cua ham s6 y = £(x)ta c6

bang bién thién cua ham sb y = g ‘f ‘ nhu: sau:

X —o0 a -1 b 0 c

+c0

1 3

0

S NDZANIE ANDZN

+00

2
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Chd 38 02: Cuc tri cia ham sb
Tir bang bién thién ta thay ham s6 y =|f(x)| c6 5 diém cuc tri.

5

VI DU 5.Cho ham s y =%—(2m—1)x4 —%x3 +2019. C6 bao nhiéu gia trj cua tham sé m dé ham

sb dat cuc tiéu tai x=07?
ANVOsb . B.1. C.2. D.0.

Loi giai
Chon B
Taco y' =x'—4(2m-1)x" —mx* = x> [xz —4(2m—1)x—m].
Dé thdy x =0 la mot nghiém cta dao ham y'. Do @6 ham s dat cuc tiéu tai x =0 khi va chi khi
y' d6i dau tir Am sang dwong khi di qua nghiém x =0. Ta thay dau cia v’ Ia diu cia ham sé
g(x): x* —4(2m—1)x—m. Ham sb g(x) d6i du khi di qua gi4 tri x = 0khi x =01a nghiém
cua g(x).Khidé g(0)=0 om=0.
Thir lai, véi m =0 thi g(x)=x"+4x doi dau tir 4m sang dwong khi di qua gi trj x =0.

Vay c6 1 gid tri m thoa man yéu cau bai toan.

VI DU 6. Tim tit ca cac gia tri cia m dé duong thang di qua diém cyc dai, cuc tiéu ctia d6 thi ham sb
y=x"—3mx+2 cit duong tron tam I (1 ;1) , ban kinh R =1 tai hai diém phén biét A,B sao cho dién

tich tam giac IAB dat gia tri 16n nhat?

A 141:1in5 . B._mzziz\/g. C. m:Ziz*/g. D. m=2i3\/§.

Loi giai
Chon B

Tacd y=x"-3mx+2=y =3x"—3m.Ham sb y=x"—3mx+2 c6 2 diém cuc trj
<> phuong trinh y' = 3x* —3m = 0¢6 hai nghiém phan biét <> m >0 (1)
Taco: y= %x.y’—me+2 )

Suy ra phuong trinh duong thing A di qua hai diém cuc dai va cuc tiéu Ia
y=-2mx+2<2mx+y—-2=0

A

Duong thing A cét duong tron tm I(1;1), ban kinh R =1 tai hai diém phén biét A,B
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. 2m -1 -
<:>d(I,A)<R<:>m<1 < [2m -1 <V4m* +1 < —4m <0 luon ding do m >0

Taco S,,, = L 1amB.sinaB=1sinaB <. Diubingxiyra o sinAIB=1 AIB=90°.
2 2 2

Khi d6 tam giac IAB vudng cantai I ¢c0 IA=1 nén

d(I;A):g & |2m—1| —\/E

J3
4L =" o 4m*-8m+1=0= m= théa man dk (1
Jam® +1 2 2 g

2+
2

&

Vay dién tich tam giac IAB dat gia tri 16n nhat khi m =

VI DU 7.Tim tét ca gia tri cua tham sé m dé ham s y =x* +2(m—2)x* +3m—2 c6 ba diém cyc tri.

A. me(2;+oo). B. me(—2;2). C. me(—oo;Z). D. me(0;2).

Loi giai

Chon C

Taco: y=x'+2(m-2)x* +3m-2; y' =4x° +4(m—2)x=4x(x2 +m—2)
x=0

'=0<
Y x*=2-m (1)

Dé ham sb c6 ba diém cuc tri <> phuong trinh y'=0 ¢6 ba nghiém phan biét

< phuong trinh (1) ¢6 hai nghiém phéan biét khac 0 < 2-m>0<m<2.

VI DU 8.Cho ham s6 f(x) c6 dao ham f'(x) = (x+1)*(x* ~4x).C6 bao nhiéu gié tri nguyén duong

ctia tham s6 m dé ham sb g(x)= f(Zx2 -12x+ m) c¢6 dung 5 diém cuc trj ?

A. 18. B. 17. C. 16. D. 19.
Loi giai.
Chon B
x=-1
Taco: f/(x)=0< (x+1)°(x" —4x)=0<|x=0 , trong d6 x =~1 la nghi¢m kép.
x=4

g(x)= f(2x2 —12x+m) = g’(x) = (4x—12)f’(2x2 —12x+m)
Xét g'(x) =0 (4x—12) /(26" —12x+m) =0 (*)

x=3 [x=3

2% -12x+m=-1 2x* —12x+m=-1(])
e 23 -12x+m=0 < 2x* -12x=-m (1)

2x* —12x+m=4 20 -12x=4-m (2)

( Biém cuec tri ciia ham s6 g(x) la nghiém boi lé cua phwong trinh (*) nén ta logi phuwong trinh
2x% —12x+m=-1). Xét ham s6 y = 2x* —12x ¢6 dd thi (C) c6 y'=4x-12
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Chd 38 02: Cuc tri cia ham sb
Ta c6 bang bién thién

x| —w 3 O
V' - 0 .
s +00
v \ /
-18

Dé g(x) c6 dung 5 diém cyc trj thi mdi phuong trinh (1);(2) déu c6 hai nghiém phén biét = 3
Do d6, mdi duong thang y=4—m VA y = —m phai cat dd thi (C) tai 2 diém phan biét c6 hoanh
d6 khac 3. Nhan xét: duong thang y =4 —m lu6n nam trén duong thang y = —m .

Tacod: -18<-m < m<18.Vaycod 17 gid tri m nguyén duong .

VI DU 9.Cho ham s yzf(x)=%x3—(2m—1)x2+(8—m)x+2 v6éi m e R . Tap hop tat ca cac gia tri

cta mdéham s y= f(|x|) co 5 cyc tri la khoang (a;b). Tich a.b bang
A. 12 B. 16. C. 10. D. 14.

Loi gidi

Chon D
Taco y' =x"-2(2m-1)x+8-m.
Vi f(Jx]) 1a ham chén ( do f(|-x|)=£(|x[)), nén d& thi ham f(j[) déi ximg qua truc Oy . Do o,
khi ham f(x)co hai cyc tri duong thi ham f (|x|) s& c6 thém hai cuc trj d6i xtmg qua truc Oy va
mot cuc tri con lai chinh 1a giao diém cua dd thi ham f (|x|) va truc Oy .
Yéu cau bai toan twong dwong véi phuong trinh y'=0c06 2 nghiém duong phan biét.

A" 0 (2m—1)2—(8—m)>0 4m* -3m—-7>0
Diéu kién twong duong 14 {S>0 < {2m—-1>0 @ jm>=

P>0 8—-m>0 <8

7
m<-1lvm>—
4

Sam>— @me[%;Sj.Véya=£,b=8 va ab=14.
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