BAI 2. CUC TRI CUA HAM SO

A. KIEN THUC CO BAN CAN NAM
1. Khai niém cue tri ciia ham sé
Dinh nghia
Gia str ham s6 fxac dinh trén K (K < R)va x, € K
a) x, dugc goi la diém cuc dai cua ham sb f néu ton tai mot khoang (a;b)cK chira diém X, Sa0
cho f(x) < f(x,),Vx e(a;b)\{x,}.

Khi d6 f(x,)dugc goi la gia tri cuc dai cua ham sO f.
b) x, dugc goi la diém cuc tiéu cta ham sb f néu ton tai mot khoang (a;b) — K chira diém X, 520
cho f(x)> f(x,),Vxe(a;b)\{x,}.

Khi d6 f(x,)dugc goi la gia tri cuc ticu cia ham s6 f.
Chui y:
1) Piém cwc dai (cuc tiéu) x, dwoc goi chung la diém cuec tri. Gid tri cwc dai (cuc tiéu) f (xo)czia ham
$6 duoc goi chung la cyc tri. Ham 56 ¢6 thé dat cuc dai hodc cuc tiéu tai nhiéu diém trén tap hop K.
2) Noi chung, gia tri cuc dai (cuc tiew) f (xo) khong phdi la gia tri [on nhdt (nhé nhat) cia ham s6 ftrén
tap K; f(xO ) chi la gid tri Iom nhat (nhé nhat) ciia ham sé f trén mét khodng (a;b)chd’a X,.
3) Néu x, la mot diém cuc tri ciia ham séfthi diém (xo;f(xo)) duwoc goi la diém cuc tri ciia dé thi ham
0 f.
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2. Di¢u kién can dé ham s dat cuec tri
Pinh 1i 1
Gid sir ham s6 f'dat cuc tri tai diémx, . Khi d6, néu fc6 dao ham tai diém x, thi f'(x, ) =0.

Chii y:




1) Piéu nguogc lai c6 thé khong ding. Pao ham £ ¢ thé bang 0 tai diém x, nhung ham s6 £ khong dat
cuc tri tai diém X,
2)  Ham sb c6 thé dat cuc tri tai mot diém ma tai d6 ham s khong c6 dao ham.
3. Piéu kién du dé ham so dat cue tri
Pinh li 2
a) Néu f '(x) d6i dau tir 4m sang duong khi x di qua diém X, (theo chiéu ting) thi ham sb dat cuc tiéu tai

diémx, .

f(xo)

F(x) /{cu’c dai]\‘

b) Néu f'(x)doi du tir dwong sang 4m khi x di qua diém x, (theo chiéu ting) thi ham so dat cuc dai tai

diém x, .
X |a X, b
f'(X) = +
f(x} \ f(xo} /
(cuc tiéu)
Pinh li 3

Gid str ham s6 f c6 dao ham cap mot trén khoang (a;b)chira diémx,, f'(x,)=0va fc6 dao ham cap hai
khéc 0 tai diém x, .

a) Néu f "(x,) <0thi ham s6 f dat cuc dai tai diém x,.

b) Néu /" (x, ) > 0thi ham s6 f dat cuc tiéu tai diém x,.
Néu f”'(x,) = 0thi ta chua thé két lun dugc, can 1ap bang bién thién hogic bang xét dau dao ham.

B. PHAN LOAI VA PHUONG PHAP BAI TAP

Dang 1: Cho ham s6 f (x) hoac f ’(x) . Tim diém cwe tri, gia tri cwe tri

1. Phwong phap
Cich 1: Lap bing bién thién hodc bing xét diu
Buwgc 1. Tim f'(x)




Buwéc 2. Tim cac diém x, (i=1,2,...)tai d6 dao ham bang khong hodc ham sé lién tuc nhung khéng co dao
ham.

Buiéc 3. Xét dau f "(x). Néu f "(x) d6i déu khi x qua diém x, thi ham sé dat cuec tri tai diémx, .

Cdch 2: Dung dinh ly 3

Bugce 1: Tim f7(x)

0.

Buwée 2: Tim cac nghiém x, (i =1,2,...) cua phuong trinh f*(x)
Buge 3: Tinh /"' (x,)

e Néu f "(x,) <0 thi ham 56 f dat cuc dai tai diém x..

e Néu f "(x,) > 0thi ham 50 f dat cyc tiéu tai diém x..
Néu f”(x,)=0thi ta 1ap bang bién thién dé x4c dinh diém cyc tri.
* Tim (diém) cuc tri thong qua dao ham f ’(x) : Ta di dém s6 nghiém boi 1é ctua phwong trinh dao ham
2. Bai tap
Bai tdp 1: Gid trj cyc dai ctia ham s6 £ (x) = x—2v/x” +1 1 56 ndo dudi day?

A. ﬁ B. \3. C. 3. D. —g.

3
Huéng din gidi
Chon C.
Ham sb da cho xac dinh trén R.

2x

\/x2+1.
2x>0

T do: f'(x) =0 < +x* + :2xc>{f | @xzﬁ.
X

Taco: f'(x)=1-

Béng bién thién:

7

X —oo — +o00

3
f'(x) - 0

w

+

NG

f(x) / \

—a0 —a0

3

Viay ham s6 dat cuc dai tai diém x = ? , gia tri cuc dai cua ham s6 1a f (Tj = —\/g .

Bai tap 2: Céc diém cyc dai ciia ham s6 f(x)=x—2sinxcé dang (véi ke Z)




A. x=—%+k27z. B. x=%+k27z.

C.x=-2+k2z. D. x=2+k2r.
6 6
Huéng din gidi
Chon A.

Ham sb da cho xac dinh trén R.
Ta co: f'(x)=1-2cosx . Khid6 f'(x)=0< cosx :%<:> x:i%+k27r,(keZ)
f"(x)=2sinx

Vi f”(%+ k27zj =2sin (§+ k27r] = ZSin% >0nén x = %+ k27 1a diém cuc tiéu.

Vi f”(—%+k27zj=25in(—§+k27zj=2sin(—%)=—2sin%<0nénx=—§+k27r 1a diém cuc dai

Bai tap 3: Cho ham s6 y = f(x)c6 dao ham f'(x) = (x* —1)(x* —=3x +2)(x* —2x).
S6 diém cuc tri cua ham sé y = f(x) 1a
A. 6. B. 2. C.3. D. 5.
Huwéng dén gidi
Chon D.
Tacd: f'(x)=x-2)(x-1\’x(x+D)(x+2)va f'(x)=0c6 5 nghiém boi 1é nén cé 5 diém cuc tri.

Bai tip 4: Cho ham sé y = f(x) ¢6 dao ham f'(x) =x*(x —1)(x —4)*. Tim s6 diém cuc tri cia ham sb

y=f).
A. 1. B. 2. C.3. D. 4.
Huwéng din gidi
Chon C.

Taco: [ £(x%)] =2x /(%) = 2x° (x> ~ (x> ~4)’

Phuong trinh [f(xz)]' =0 c6 3 nghiém boi 1¢ 12 x =0,x = £1 nén s6 diém cyc tri ciia ham sd y = f(x?)

la 3.
Chii y:
Pao ham ciia ham sé hop (f(u (x))), = f’(u(x)).u'(x) hay f!=f'u’.

Bai tidp 5: Cho ham s6 y = f(x)lién tuc trén R , c6 f’(x)23x+i2—%,Vx>O.
X

Ménh d& nao dudi day ding?




A. Ham s c6 ding mét diém cuc tri trén R .
B. Ham s6 c6 it nhat mot diém cuec tri trén (0;400).
C. Ham sb khong co diém cuc tri ndo trén (0;40).
D. Ham s6 ¢6 ding hai diém cuec tri trén R.
Huéng dén gidi
Chon C.
X

2
Véi Vx>0 ta co: f’(x)23x+%—1=§x+§x+i—1233 3 —Z>O.
x> 2 2 2 2 2

Vay ham sé khong co cuc tri trén (0;+00).

Bai tdp 6: Cho ham s y=f(x) lién tuc trénR, c6 dao ham

YA
f1(x)=(x"—x=2)(x’ —6x> +11x—6)g(x)v6i g(x) la ham da thuc
c6 dd thi nhu hinh v& dudi ddy (g(x)ddng bién trén (—o0;—1) va
trén (2;+00) . S6 diém cyc tri cua ham sd y = f(x) 1a X
-1 O 1\ 2
A.5. B.2.
C.3. D. 4.
Huwéng dén gidi

Chon D.

Dua vao dd thi, phuong trinh g(x) =0 c6 3 nghiém bdi 1¢é 1a x =0,x =1,x =2 va mt nghiém boi chan 1a
x=-1.
Toém lai, phuong trinh y'=0 chi ¢c6 x=-1,x=0,x=2 va x =31a nghiém bgi 1¢, nén ham s6 c6 4

diém cuec tri.

Dang 2. Tim (diém) cwe tri thong qua bang xét diu, bang bién thién ciia dao ham

Bai tap 1: Cho ham s6 y = f(x) lién tuc trén R va c6 bang xét ddu dao ham nhu hinh vé& duéi dy.

x | —oo -5 ~1/3 +90

f'(x) - 0 + 0 -

S6 diém cyc tiéu ciia ham sé y = £(x) 1a
A. 1. B. 3. C.2. D. 0.
Huwéng dén gidgi
Chon A.
Dao ham d6i dau tir am sang dwong 1 14n nén c6 1 diém cuc tiéu.

Bai tip 2: Cho ham s6 y = f(x)lién tuc trén R va c6 bang xét diu dao ham nhu hinh v& dudi day

X |- -5 -3 4 +a0

My = 0 + 0 % @ =




S6 diém cuec tri cia ham s6 y = f(x)1a
A. 1. B. 3. C.2. D. 4.
Huwéng dén gidi
Chon C.
Pao ham ddi dau hai 1an nén c¢6 hai diém cuc tri.

Bai tap 3: Cho ham s6 y = f(x)lién tuc trén R va c6 bang xét diu dao ham nhu hinh v& duéi day

f'(x) - 0 + - 0 + 0 -

S6 diém cyc tri cia ham s6 y = f(x)1a
A. 1. B. 3. C.2. D. 4.
Huwéng din gidi
Chon D.
Chéc chin ham s c6 3 diém cuc trilax =—1,x =2,x =3.
Xét tai diém x =0, dao ham doi ddu, ham sé khong c6 dao ham tai diém x =0, nhung theo dé bai, ham
s6 lién tuc trén R nén £(0)xac dinh. Vay ham sb c6 tong cong 4 diém cuc tri.

Bai tip 4: Cho ham s6 y = f(x)lién tuc trén R\ {1} va ¢ bang xét ddu dao ham nhu hinh vé& duéi ddy

X —o0 2 1 2 3 +00

f'(x) + 0 - + 0 - +

S6 diém cyc trj cia ham s y = f(x)1a
A. 1. B. 3. C.2. D. 4.
Huéng din gidi
Chon B.
Ham s6 ¢6 3 diém cuc trila x =-2,x =2,x =3 (ham sb khong dat cuc tri tai diém x =1 vi ham s khong
xéc dinh tai diémx =1).

Bai tap 5: Cho ham s6 y = f(x)c6 bang bién thién ciia f'(x) nhu hinh v& du6i day

X | -0 -5 0 1 5 +o0
3 +0
(%) / \ ; /”‘| \ /
—0 -4
S6 diém cyc tri cia ham s6 y = f(x)la
A. 4 B.2 C.3 D.5

Huwéng dén gidi




x |- 5 0 1 5 400
3 +00
F(x) / \ e /
_r/ v \._4/

D@ thdy phuong trinh f'(x) =0 c6 ba nghiém bdi 1é nén ham sb ¢6 3 diém cuc tri.

Dang 3. Tim (diém) cue tri thong qua dd thi £, f', f"

Bai tip 1: Cho ham s6 y = f(x)c6 dao ham dén cép hai trén R va c6 d6 thi ham s6 y = f"(x)nhu hinh
v& dudi day (d6 thi y = f"(x) chi c6 3 diém chung véi truc hoanh nhu hinh v&). S6 diém cyc tri ti da
ctia ham s6 1a

VA

X
-2 3\
O
A. 1. B. 4. C.3. D. 2.
Huwéng dén gidgi
Chon D.
Ta c¢6 bang bién thién ciia ham s6 y = f'(x) nhu sau
X —0 - - 0 3 +00

f"(x) + 0 - 0 - 0 -

e S T—

Nhan thay truc hoanh cét b thi ham sé y = f'(x) tai tdi da 2 diém nén f'(x) =0 c6 ti da 2 nghiém phan

biét. Vay ham sé y = f(x) ¢6 tdi da 2 diém cuc tri.

Bai tap 2: Cho ham s6 y = f(x) 1a ham da thirc. Trén hinh v& 1a d6 thi ham s6 y = f(x) trén (—o0;a] (va
ham s6 y = f(x)nghich bién trén(—o0;—1]), do thi cia ham s6 y = f'(x) trén [a;b] (va f'(x,)=0), d
thi ciia ham s6 y = f"(x) trén [b;+0)(va ham s6 y = f"(x) luén dong bién trén [b;+), f"(x,)=0).

Hoéi ham sé y = f(x) c6 t6i da bao nhiéu diém cuc tri?




YA
f"(x)
£(x)
\ blx X
E1Ne) ELT >
)\
! I
I
1 f'(x)
[}
A. 1l B. 6 C.5 D.3
Huwéng dén gidi
Chon D
Bang xét ddu bén dudi dugce 14p tir cac suy ludn sau:
X —0 -1 a Xy b X +o0
f"(x) - 0 +

* Ham sd y = f(x)nghich bién trén (—o0;—1)nén f'(x) <0,Vx €(-o0;—1)va dong bién trén (-1;a)nén
f'(x)>0,Vx e(-La).

*Hamsd y = f'(x)c6 f'(x)>0,Vx € (a;xo)vé f'(x)<0,Vx e (xogb)

f'(x) <0,Vx e(x,;b].

*Hamso y = f"(x) ¢6 f"(x)<0,Vx €(b;x,) ma f'(b)<0= f'(x)<0,Vx (b;x,)

Lai c6 f"(x)>0,Vx €(x;+%). Vay trong khoang (x,;+o), phuong trinh f”(x)=0c¢6 t0i da 1 nghiém,
va néu c6 ding 1 nghiém thi f’(x)d6i dau khi qua nghiém ay.

Vay f'(x)c6 toi da 3 nghiém (bdi 16) nén ham sb y = f(x)co ti da 3 diém cuc tri.

Bai tip 3: Cho ham sé y = f(x)c6 dao ham cép hai lién tuc trén R. Trén hinh v& 1 d6 thi ham sé
y=f(x) trén doan[-2;3], d0 thi cua ham s6 y = f"(x)trén(—o0;—2], do thi cua ham s6 y = f"(x)

trén[3;+00). Hoi ham s y = f(x) ¢6 tbi da bao nhiéu diém cyc tri?




A.7. B. 6. C.5. D. 4.
Huwéng dén gidgi

Chon C.
Bang xét dau bén dudi dugce 1ap tir cac suy luan sau:
+ D4 thi ciia ham s6 y= f"(x) trén [3;+00)cét truc hoanh tai diem x=5, f"(x)<0khi x e(3;5)va
/"(x) > 0khi x € (5;+).
+ D0 thi cia ham s6 y = f'(x) trén (—o0;—2] cét tryc hoanh tai diém x =-5, £'(x) < 0khi x € (—o0;—5)va
f'(x)>0khi x e(-5;-2).
+ D0 thi ham s6 y = f(x)trén doan [-2;3]: ham s6 dong bién trén (—2;-1)va(2;3); ham sd nghich bién

trén (—1;2)

X < 5 -3 -2 - 2 3 4 5 4o
£ (x) — 0 +*

f'(x) - 0 + + 0 -0 + \/’

Tir bang xét dau trén, dd thi f'(x)cét tryc hoanh téi da tai 2 diém trén (3;+00), khi d6 trén (2;+o) thi

f'(x) d6i dAu 2 1an, trén (—o0;2) thi f”(x)dodi déu 3 1an nén hamsd y = f(x) c6 tbi da 5 diém cyc tri.

Dang 4: Cuc tri ham bac ba

1. Phwong phap

Burée 1. Ham s6 dat cyc dai (cuc tidu) tai diém x, thi £'(x, )= 0, tim dugc tham sb.
Buwéc 2. Vi gia tri tham sb tim duoc, ta thé vao ham sb ban dau dé thir lai.

Chii y: D6i v6i ham béc ba, ta cd thé 1am tric nghiém nhu sau:

f ’(XO) =0

" (xo) >0

+) Ham s6 dat cuc tiéu tai x = X, < {




: o S'(x)=0

+) Ham s0 dat cuc dai taix = x, < ”( O) .
S (x0)<0
2. Bai tap
5 . 1 c e ae2
Bai tap 1: Tim m dé¢ ham so y =§x3 — mx’ +(m2 —4)x+3dat cuc dai tai diém x = 3.
A. m=-1. B. m=-5. C. m=5. D. m=1.
Huwéng din gidi

Chon C.
Tacoy =x" —2mx+m’ —4= 3" =2x-2m.

Ham s dat cuc dai tai x =3 thi
’ 2 m
y (3)=0®m -6m+5=0<
m=

e Véim=1,y"(3)=2.3-2.1=4>0 suy ra x =31a diém cyc ticu.
® Véim=5,)y"(3)=2.3-2.5=-4<0 suyra x=31a diém cuc dai.

Bai tap 2: Ham s6 y=ax’+x’ —5x+bdat cyc tiéu tai x=1va gia tri cuc tiéu bang 2, gia tri cia

H=4a-bla

A. H=1. B. H=-1. C. H=-2. D. H =3.
Huwéng din gidi

Chon B.

Tacod:y =3ax’ +2x—-5=y" = 6ax+2.

+) Ham s datcuctiéutaile:y’(l)=0<:>a=1.

+) Thaya =1 ta thdy »"(1)=6+2=8>0nén x=11a diém cuc tiéu.

+) Mit khac ta co: y(1)=2<1+1-5+b=2<b=5.

VayH =4.1-5=—1.

Bai tap 3: Ham s6 f(x)=ax’+bx’ +cx+d dat cyc tidu tai diém x=0,f(0)=0va dat cuc dai tai
diemx =1, f(1)=1. Gié trj cia bieu thic T=a+2b-3c+d la

A. T=2. B. T =3. C.T=4. D. T =0.
Huwéng dén gidi
Chon C.
Ta c6 f'(x) =3ax’ + 2bx +c.

Do ham s6 dat cuc tiéu tai diém x = 0, /(0)=0va dat cyc dai tai diém x = 1, /(1) =1nén ta c6 hé phuong

trinh




fI(O)ZO c=0
f(0)=0<:> d=0 :{a=_2:T=4.
f’(l):O 3a+2b=0 b=3

f(1)=1 a+b=1
Bai tap 4: Gid tri cia m dé ham sd y = x* + mx—1¢6 cyc dai va cyc tiéu 1a
A. m=>0. B. m<0. C. m>0. D. m<O.
Huwéng dén gidgi
Chon D.
Ham s6 y=x’+mx—1c6 cuc dai va cuc tiéu khi va chi khi y'=0c6 hai nghiém phan biét hay
3x* +m = 0 c6 hai nghiém phan biét.

Do d6 m < 0.

Chu y: Do ham bdc ba co dao ham la tam thirc bdc hai nén cdc yéu cau sau.: ham sé co cyc tri, ham so co

cwc dai va cuc tiéu, ham so ¢é hai cuc tri cé cach lam giong nhau, tirc la y' =0 c6 hai nghiém phdn biét.

P IR IRIE 5 T 1A ) m , .
Bai tap 5: Vi gia tri nao cuamthlhamsoy:?x3+x2+x+7 co cuc tri?

A. m e (1;+0) U {0}. B. m<]1.
C.me(—oo;l)\{O}. D. m<1.
Huéng din gidi

Chon B.

Tacod: y = mx” +2x+1.

+) Vaim =0, ham s6 tro thanh y=x’+x+7, dd thi 1a mot parabol nén hién nhién c6 cuec tri.
Vay m =0 thoa man yéu cau.

+) Xétm # 0, & ham s6 ¢6 cuc tri thi 3" = 0¢6 hai nghiém phan biét<> A’ >0
Sl-m>0om<l.

Hop ca hai truong hop, khi m < 1thi ham sé ¢6 cuc tri.

Chu y: Voi bai toan hoi “co cuc tri” va hé so cua bdc ba (bdc cao nhat) co chiea tham so thi nén chia hai

trieong hop: Hé sé ciia bdc cao nhat bang 0 va khdc 0.

Bai tAp 6: Tim céc gid tri cua m dé ham s6 y = mx’ —3mx” —(m—1)x + 2 khéng c6 cuc tri.

A.O<m<l. B.O§m<l.
4 4
1 1
C.0<m<—. D.0O<m<—.
4 4




Huwéng din gidi
Chon C.
Ta co: y' =3mx’ —6mx—m+1.
+) V&im =0, ham s6 tré thanh y = x + 2 14 ham ddng bién trén R nén khong c6 cuc tri, nhanm = 0.

+) Xétm # 0, ham s6 khong c6 cyc tri khi y' = 0. c6 nghiém kép hodc vo nghiém

@A'=9m2—3m(1—m)30<:>12m2—3m£0<:>0<m£%.

Hop cé hai trudng hop, khi 0 <m < ithi ham s6 khong co cuec tri.

Bai tip 7: SO gid tri nguyén ctia tham s6 m e [-20;20] d¢ ham s6

y:(m—ljxs +(m2—4)x2 +(m2 —9)x+l c6 hai diém cuc tri trai d4u 1a

3
A. 18. B. 17. C. 19. D. 16.
Huéng din gidi
Chon A.

y'=(m-1)x +2(m2 —4)x+(m2 —9).
Ham s6 ¢6 hai diém cuc tri trai dau khi ' =0 c6 hai nghiém trai dau

m< -3
<:>(m—1)(m2—9)<0<:>[ )
l<m<3
Vaym e {—20;—19;...;—4;2} , cO0 18 gia tri cua m.
Bai tap 8: C6 bao nhiéu gia tri nguyén ciia m dé ham sd y = mx’® +m(m—1)x* —=(m+1)x—1 c6 hai diém
cuc tri ddi nhau?
A. 0. B. 2. C. 1. D. 3.
Huwéng din gidi
Chon C.
Ta co: y' =3mx’ +2m(m—1)x—(m+1).
Ham s6 ¢6 hai diém cyc tri d6i nhau < ' = 0 ¢6 hai nghiém d6i nhau
3mz0 |[m*0
SIN>0 & mz(m—l)2 +3m(m+1)>0= m=1.
§$=0 m-1=0

s oA cs s X A 1s1 J m R - \
Bai tap 9: Gid tri cia m dé do6 thi ham s6 y =?x3 +(m—1)x* +(m+2)x—6c6 hai diém cyc tri c6 hoanh

d6 duong la




A.m<—. B.O<m<%. C. m<Q0. D. —%<m<0.
Huéng din gidi
Chon B.
Taco:y' =mx’ +2(m—1)x+m+2.

Do thi ham s ¢6 hai diém cyc tri ¢6 hoanh d6 dwong< »' =0 c6 hai nghiém phén biét duwong

1
2
m—1) —m(m+2)>0 m<—
O (R IR 3
—(m—l) 1
985 >0 &< ———2>0 = O<m<1©0<m<z.
m
P>0 m+2 m>0
>0
m m<-2

Bai tip 10: Cho ham s y =x* +(1-2m)x” +(2—m)x+m+2. céc gié tri cia m d¢ d thi ham s6 c6 diém

cuc dai, cyc tieu, dong thoi hoanh d6 cia di€m cuyc ti€u nhé hon 1 la

m<—1 m<—1 m<—1 m<-=2
A.| 5 7. B. |5 8. C.|5 7. D. |3 5.
—<m<— —<m<—= —<m<—= —<m<—=
4 5 4 5 4 5 2 2
Huwéng dén gidgi
Chon A.

Taco: y =3x>+2(1-2m)x+2—m.
D6 thi ham sd c6 diém cuc dai, cuc tiéu khi phuwong trinh y'=0c6 hai nghiém phan biét
m<—1

S AN =(1-2m) -32-m)>0<4m> -m-5>0< 5.
m>—

Khi do, gia st x,, x,(vOi x, <x,) la hai nghiém cta phuong trinh ' =0.

Bang bién thién

x | —oo b X, +00
f'(x) + 0 - 0

F(x) _ /CD\_ . /

Khi d6, yéu cau bai toan trd thanh:

— 2_ —
X <1<:>2m I+N4m” —m 5<1<:>\/4m2—m—5<4—2m

? 3




4-2m>0 ms2 7
= = TS m<—.
4m* —-m—-5<4m’ —16m+16 m<§ 5

£ A s . ) T o
Keét hop diéu kién co cuc tri thi m <—1 va Z<m<g théa man yéu cau.

Chii y: C6 thé ding Vi-ét dé loi giai don gian hon nhw sau:

Xeét x, <x,<1

X +x,<2
(x, —D(x,-1)>0
2m—-1<3

<
2-m+2(1-2m)+3>0
m<?2

= 7S m<—
m<§ 5

Bai tap 11: Tim cac gia tri thuc cua tham s6 m sao cho diém cuc tiéu cta d6 thi ham sb
y=x*+x” + mx—1 nim bén phai tryc tung.

A.m<0. B.0<m<§. C.m<§. D. Khong ton tai.

Huwéng dén gidi
Chon A.
Tacod: y' =3x>+2x+m.
P56 thi ham s6 c6 diém cuc tieu khi phuong trinh »'=0 c6 hai nghiém phan biét

<:>A'=l—3m>0<:>m<%(l).

Khi do, gia str x,, x,(v6ix, <x,) lahai nghi¢ém ctia phuong trinh y’ = 0thi

2
X, + X, = —g
o
XXy ?
Bang bién thién
X —c0 X, X, +a0
f'(x) + 0 - 0 +




2 ~ <R <R N X . \ K < A 9 .
Do x, +x, = —§< 0 nén diém cuc tiéu cta d6 thi ham s6 y=x"+ x> +mx—1nim bén phai truc tung

<:>x1.x2<0<:>%<0<:>m<0(2).
Tu (1), (2)taco m<0
Bai tap 12: Gia trj ciia m dé ham s6 =%x3 —(m—2)x" +(4m—8)x+m+1 c6 hai diém cyc trj x,, x, théa

man x, <-2<ux, la

A.m<2. B. m <2 hodac m> 6.
3. 3
C. m <= hodc m> 6. D. m<—.
2 2
Huéng din gidi
Chon D.

Taco: y' =x"—2(m—2)x+(4m—8).

Yéu cau bai toan try thanh
(x5 +2)(x,+2)< 0= (4Am-8)+4(m-2)+4<0<=m <%

Bai tap 13: Goi S 1a tap céc gia tri thuc cta tham sé m dé ham s6 y = (x—m)(x* —2x—m—1) c6 hai diém
cuc tri x, , x, thoa |)c1 .x2| =1. Tong tat ca cac phan tir cia S bang

A.2. B.-2. C.4. D. 0.

Huwéng din gidi

Chon A.
Tacod: y' =3x> —2(m+2)x+m—1.
Ham s6 ¢6 hai diém cyc tri khi ' =0 c6 hai nghiém phan biét
S A =m’+m+7>0 (ludn ding).
Theo dinh li Vi-ét ta co:
m=4

X,.X, :mT_1:>|x,.x2|=1<:>|m—1|=3<:>{m:_2.

Vay tong can tim bang 4+ (-2)=2.
Bai tap 14: Co6 bao nhiéu gia tri nguyén cia m € [—20;20] dé ham s6 y = %x3 —mx” +mx—1 c6 hai diém

cuc tri x, , x, sao cho |x1 —x2|22x/€?

A. 38. B. 35. C. 34. D. 37.
Huéng din gidi
Chon D.




Tacd y' =x>—2mx+m.
Ham s6 ¢6 hai diém cuyc tri khi 3" =0 c6 hai nghiém phan biét
SAN=m"—m>0(*).
) o X +x,=2m
Theo dinh li Vi-ét ta c6 .
XX, =m
Khi d6
5 5 m23 . N
%, —3,|2 276 & (x, +x,)" —dx,.x, 224 < dm® —4m > 24 & _ _, (thoa man(*)).
m S —

Do m nguyén va m €[-20;20] nén m e {-20;-19;...;-2;3;4;...;20} .
Vay c6 37 gia tri cia m.
Bai tap 15: Cho ham s y=x =3(m+1)x’+9x—m. Téng tat ca cac gia tri ciia tham s6 m thoa min ham
sb dat cuc tri tai hai diém X, , X, sao cho 3x,—2x, =m+6 la
A. 0. B. 1. C.-2. D.-3.
Huwéng din gidi
Chon C.
Tacod: y' =3x> —6(m+1)x+9
Ham s6 ¢6 hai diém cuyc tri khi 3" =0 c6 hai nghiém phan biét
S A =9(m+1)"=27>0 (m+1)> >3 (*).

. o X+ x, =2(m+1)
Theo dinh li Vi-ét ta c6
x.x, =3

thé vao x,.x, =3 ta dugc

X, =m

T {xl +X, =2(m+1)<:>{xl =m+2

3x,—2x,=m+6 5

-1
m(m+2)=3 < {m théa man (*).
m 3

Bai tip 16: C6 bao nhiéu gia tri ctia tham s6 m dé ham sd y = 2x° + 9mx® +12m*x ¢6 diém cuc dai Xcp s
diém cuc tiéu x,, théa man x7, = x., ?
A. 1. B. 0. C.3. D. 2.
Huéng din gidi
Chon A.
Tacod: y' =6x" +18mx +12m* = 6(x +m)(x +2m) .
Ham s6 ¢6 hai diém cuc tri khi ' =0 c6 hai nghiém phan biét < m = 0 (*)

Truong hop 1: m < 0 khi d6, 1ap bang xét ddu dao ham dé thay




2 2 3 ~
Xop =Xpp & m” =—2m < m =-2 (théa man).

Truong hop 2: m > 0 lap bang xét dau dao ham ta c6 x,, = —2m, X, = —m.
2 2 1 .
Xpp = Xpp & 4m =—m©m=—z, loai.

Viy m =—2 thoa man dé bai.
Bai tap 17: C6 bao nhiéu gia tri nguyén ctiam €[~18;18]dé do thi ham s6 y = (x—1)(x” +2mx +1) c6 hai
diém cyec tri nAm vé hai phia truc hoanh?
A. 34. B. 30. C.25. D. 19.
Huwéng dén gidgi
Chon A.
Bang bién thién cua ham sd bac ba khi c6 hai cuc tri va hai diém cuc tri cia d6 thi nam vé hai phia truc

hoanh la

X —00 X +00

e et OX

Pé d6 thi ham s6 c¢6 hai diém cyc tri ndm vé hai phia truc hoanh thi y=0cé ba nghiém phéan

biét <> x” +2mx+1=0 c6 hai nghiém phan biét khac 1
m#—1

{12+2m.1+1¢0
& S lm>1

A=m*-1>0 [m<_1.
Do m nguyén va m e[-18;18| nénm e {-18;-17;...;-2;2;3;....;18}
Vay c6 34 gia tri cia m théa méin dé.
Bai tap 18: Cho ham s y = 2x° —3mx* + x+m. Goi S 1a tip hop céac gia tri nguyén cta tham sd m trong
khoéng(—lO;lO)dé d6 thi ham sb dé cho c6 hai diém cuc tri nam vé hai phia ctia duong thang y =x—6.
S6 phan tir ctia tap S 1a

A.9. B. 12. C.7. D. 11.

Huwéng din gidi

Chon C.




Détf(x) =2x" —=3mx’ + m+6.

Taco f'(x)=0<:>(2x3—3mx2+m+6)l :0<:>[x
X

m

Xétg(x) = g(x) —x+6. D6 thi ham s6 da cho c6 hai cuc tri ndm vé hai phia dudng thang y = x = 6

m=z0 m#0
= = .

g(0).g(m)<0 " |(m+12)(-m’+12)<0
Do meZva thu@c(—lO;lO) nénme{3;4; ....... 9}.
Bai tip 19: Cho ham s y =x"—3mx’ +4m* —2¢6 b thi (C) va diémC(1;4). Tong cac gid tri nguyén
dwong cua m dé (C) c6 hai diém cuec trj 4, B sao cho tam giac ABC c6 dién tich bang 4 1a

A. 6. B. 5. C.3. D. 2.
Huéng din gidi

Chon C.
x=0

Tac()y’:0<:>3x2—6mx:0<:>[ .
x=2m

D6 thi (C) ludn ¢o hai diém cuyc tri véi moi m nguyén duong (vi m 1a s6 nguyén dwong nén phwong trinh
y"=01udn c6 hai nghiém phan biét).

Khi d6 4(0;4m> —2), B(2m;~4m’ +4m” -2)

= AB =~4m® +16m° = 2|m|~4m* +1.

x—0 _y—(4m2—2)
2m—-0  —4m’

(AB): &2mix+y—4m* +2=0.
Thé toa d6 C vao phuong trinh duong thang (4B), dé thiy C ¢ (AB ) .

a(c AB)_\2m2+4—4m2+2\ B 2\m2—3\
T a1

2\m* -3
S g = %.AB.d(C, AB)=4 & %.2|m|.\/4m4 +1.M =4

Vam* +1
<:>‘m(m2 —3)‘=2<:>m6—6m4 +Om* —4=0

m=x=1

@(mz_l)Z(m2_4):o@[m:i2.

Do m nguyén duong nén ta nhan duocm =1,m =2. Tong la 3.

Chu y: Hoc sinh nén kiem tra diéu kién dé ham so co hai diem cuc tri va diéu kién dé ba diém A, B, C

khéng thang hang (dii trong bai todn ndy, néu “quén” thi khéng anh hieong dén két qua).




Ta cé thé tinh nhanh dién tich nhir sau:

Tacé OA= (o;4m2 —2) va OB = (2m;—4m3 +4m’ —2)

Khi do: S . =%‘2m(4m2 _2)‘ =4

e . A I4 [N .7 . 5 A A \ A 1 7 . < A
Bai tap 20: C6 bao nhiéu gia tri thuc ctia tham s6 m dé ham s6 y = §x3 -x"+ (m2 —S)x c6 hai diém cuc

trj x,,, sa0 cho gid trj biéu thirc P=|x, (x, —2)-2(x, +1)|dat gié trj 16n nhét?
A. 2. B. 1. C.4. D. 3.
Huéng din gidi
Chon B.
Tacdy =x"—2x+m’ 3.
Ham s c6 hai diém cuc tri khil—(m2 —3) >0 -2<m<2.

) ) X +x,=2
Theo dinh 1i Vi-ét , -
XX, =m" -3

P=|x, (x2 —2)—2(x2 +1)| =|x1x2 —2(x1 +x2)—2|
:\m2 —3—2.2—2\ :\m2 —9\s9.
Déu “=" xay ra khi va chi khi m = 0(thoa mén).

. . ez . 1 1 . . :
Bai tap 21: Goi x,x,1a hai diém cuc tri cla y=§x3—§mx2—4x—10. Gia tri 16n nhat cua

S=(x-1)(x; -16)1a
A. 16. B. 32. C.4. D. 0.
Huéng din gidi

Chon D.
Tacoy' =x*—mx—4. Do a=1,c=—4trai ddu nhau nén y'=01udn c6 hai nghiém trai ddu hay ham sb
ludn c6 hai diém cuc tri.

. e, X +x2 =m
Theo dinh li Vi-ét: .

x.x, =—4

Khi do S =(xx,)" —(16x7 +x7 ) +16 <(x,x,)” = 2,/16x.x; +16 =0.
Dau “=" xay ra khi 16x7 = x} < x, = —4x, = m = 3.
Bai tap 21: Tim m dé do thi ham s6(C): y =x’+(m+3)x’ —(2m+9)x+m+6 c6 hai diém cyc tri va

khoang cach tir goc toa do O dén dudng thang qua hai diém cuc trj dat gi tri 16n nhat




A. me{—6+%;—6—%}. B. me{—3—%;—3+%}.
C. me{-3-6v2;-3+612}. D. me{-6-632;-6+62].
Huwéng dén gidgi
Chon A.
Taco y =3x" +2(m+3)x—2m—9=(3x" +6x-9)+(2mx—2m)
=(x—1)(3x+9+2m).
Ham s6 ¢6 hai cuc tri khi 3" = 0 c6 hai nghiém phan biét < 3+9+2m = 0 < m # —6

Mot trong hai diém cyc tri 1a A(L;1)va OA = (L1)=04= V2 va ki, =1

04)
\ o PP < 7 A A ’ \ 2 2 2
DPuong thing d qua hai di€m cyc tri c6 hé s6 goc lak, = — g(Zm +9) +§(m +3)

Ta c6d[0;d] < 04=12.

Dau “=” xay rakhid 1 04 < ko ki =-1< —{%(2m+9)+§(m+3)2} =-1

<:>m=—6ii.

NG
Bai tap 22: Gia sir 4, B 1a hai diém cyc tri ctia d0 thi ham s6 y = x° + ax® + bx + ¢ va duong thang (4B) di

qua géc toa d0. Gia tri 16n nhat P cta P =abc+ab + cb?mg

min

A. P, =-9. B.P. =l
min :_E D' R‘nin :_2
25
Huwéng dén gidi
Chon D.
2
Dudng thang qua hai cuc tri la (4B):y = (%b—%}xﬂ:—%b.
X A Clb
Do (4B) qua goc O nenc—?: 0< ab=9c.
5V 25 25
Khid(')Pzabc+ab+c=9cz+100=[3c+§j —?Z——,VC’ER.
Viy P, =S khig 9

ab=-5




Bai tap 23: Biét rang d6 thi ham s6 y = x* —3mx +2 ¢6 hai diém cuc tri 4, B. Goi M, N 1 hai giao diém
ciia duong thang (4B) va duong tron(C): (x—l)2 +(y—1)2 =3. Biét MN 16n nhét. Khoang cach tir diém
E(3;1)dén (AB)bang

A3, B. 2. C. 243. D. 2V2.

Huwéng dén gidgi

Chon B.
Ta co: y' =3x" =3m.
Ham s6 ¢6 hai diém cuc tri <> 3" =0 c6 hai nghiém phan biét< m > 0.

Viét ham sb duéi dang y = %(3x2 —3m)—2mx+ 2= gy’—2mx+2

Suy ra dudng thang di qua hai diém cuc trj ctia d6 thi ham s6 da cho 1a(A4B): y = —2mx +2.

Dudng thang (AB)luén di qua diém c6 dinh 1a M (0;2).

Puong tron(C) tdm7(1;1), ban kinh R = J3va d[l;(AB)J < IM =1<+/3 = R nén dudng thing ludn cét
duong tron tai hai diém M, N.

Giasi(1;1)e(AB) = 1=2m+2 & m :%.
Vay khi m = %(théa man ham sd ¢ hai diém cuc tri) thi (4B) qua/ (L,1), cat duong tron(C) tai hai diém

M, Nvéi MN =2R1a 16n nhéat. Khi do:d[ E(3;1);(4B): y+x-2=0]=+2.

Dang 5. Cuec tri ham bic bon trang phuong

1. Phwong phap
Xéthamsd y=ax* +bx* +c, (a#0), co dao ham 1a y' =4ax’ +2bx = 2x(20¢x2 +b).
+ D4 thi ham s6 ¢ ba diém cuec tri khi va chi khi y"=0 c6 ba nghiém phén biét < ab <0.
+ DO thi ham sb co ding mot diém cuc tri khi va chi khi y'=0 c6 ding mot nghiém
< ab>0.
+ D4 thi ham sb hodc co dang mét diém cuec tri hodc c6 ba diém cuec tri, va ludn c6 mot diém
cuc tri nam trén truc tung.
+ DO thi ham sb ¢6 ba cuec tri:
e Néu 2>0 ham sb c6 hai diém cuc tiéu va mot diém cuc dai;
e Néu a <0 ham sd c6 hai diém cuc dai va mot diém cuc tiéu.

Chuy réng ba diém cuc tri cua d6 thi ham sd ludn tao thanh mot tam giac can.




a>0 a<0

+ Khi ham s6 ¢6 mot cuec tri:
a >0 thi diém cuc tri la diém cuc tiéu;

a <0 thi diém cuc tri 1a diém cuc dai.

VA
a=n0 Ya

a<=0

¥ x
¥

\% KR

+ Do thi ham sé y =|ax* + bx* +¢| c6 nhiéu diém cuyc tri nhét (bay cyc tri) khi dd thi ham sb
f(x)=ax*+bx*+c c6 ba diém cyc tri va do thi ciia n6 cit truc hoanh tai bén diém phan
biét.

+ Dd thi ham sb y=lax* +bx* +c| co it diém cuc tri nhat (mot cuc tri) khi dd thi ham sb
f(x)=ax"+bx* +c c6 mot diém cuyc tri va dd thi ciia n6 khong cé diém chung hodc chi
tiép xtic voi truc hoanh.

2. Bai tp
Bai tip 1. C6 bao nhiéu s nguyén m [-20;20] dé d6 thi ham s6 y = mx* +(m2 —9)x2 +1 ¢o ba diém
cuc tri?

A. 20. B. 19. C. 18. D. 17.
Huéng din gidi
Chon B.




Tacéd y' =4mx’ +2(m2 —9)x = 2x[2mx2 +(m2 —9)].

x=0

! = 0 = .
4 {2mx2 +m*=9=0 (1)
Ham s6 6 ba diém cuc trj khi va chi khi ' =0 c6 ba nghiém phan biét hay (1)c6 hai nghiém phan biét

<=3
khic 0 < 2m(m*-9) <0 " .
O<m<3

Vay ¢ 19 gia tri cia m théa min dé bai.
Bai tap 2. Tap hop cac gia tri ciia tham sb m dé dd thi ham sb y = x* +3mx? —4 c6 ba diém cuc trj phan

biét va hoanh do cua chung trong khoang (-2;2) 1a

N

Huéng din gidi
Chon A.
x=0

Tacd y' =4x’ +6mx. Cho y'=0©{2x2 _ 3m(2)

D¢ théa man dé bai phuong trinh (2) c6 hai nghiém phan biét khic 0 va thuoc khoang (-2;2)
¢>0<—%?<4¢>0>m>—§.

Bai tap 3. Biét rang ham s6 y =x* — 2(m2 + 1)x2 +2 ¢6 diém cyc tiéu. Gid tri 16n nhat cia cyc tiéu la

A. 1. B. -1. C.0. D. 2.
Huwéng dén gidgi
Chon A.
x=0

a3 2 :
y' =4x —4(m +1)x:>y =O<::>LC2 YL
RO rang phuong trinh 3" =0 ludén c6 ba nghiém phén biét.
Lap bang bién thién, d& thiy x = £v/m* +1 1a céc diém cuc tiéu cta db thi ham sb.
Gia trj cuc tiéu 1a y,, =2 (m’ +1)2 =1-(m*+2m’) <1 (ddu "=" xay ra khi m =0).

Bai tip 4. Vi gia tri ndo cia k thi hamsé y = kx* + (k —l)x2 +1-2k chi c6 mot cuc tri?

k>1 k>1
A. 0<k<I. B. 0<k<1. C. . D. .
k<0 k<0

Huwéng din gidi

Chon D.




+ V6&i k=0, ham sb tro thanh y =—x? +1 c6 do thi 1a mot parabol nén c6 dung mét cuc tri. Do d6
k =0 thoa man dé bai.

+ V6i k#0.Taco y' =4k’ +2(k—1)x=2x(2k’ +k-1).
DPé thoa min yéu cau dé bai thi phuwong trinh 2kx*+k—1=0 v6 nghiém hodc c6 nghiém

k=1

x=0k(k-1)20< :
k<0
Két hop hai trudong hop ta dugc cac gid tri can tim 1a k£ >1 hodc k£ <0.
Chii y: x=0 la nghiém ctia phwong trinh 2kx* +k—1=0

Bai tap 5. Gid tri cia m déhamsd y =(m+1)x* —2mx” +2m+m* dat cyc dai tai x=2 1a

A.mzi. B.m:—i. C.mz—g. D. .
3 3 4

Huéng din gidi

Chon B.

Taco: y' =4(m+1)x’ —4mx = y" =12(m+1)x> —4m.

Dé ham s6 dat cyc dai tai x =2 thi y'(2)=0:>32(m+1)—8m:0:>m=—§.

Véi m= —% thi y"(2)= 12(—§+1j.22 —4(—%) <0, suyra x =2 ladiém cuc dai.
Chit y: Néu f'(xo) = f"(x0> = 0thi ta ldp bang bién thién hodc bang xét dau dao ham dé kiém tra.

Bai tap 6. Cho hamso y = EX4 —%mx2 +x ¢6 x=m la mot diém cyec tri. Tong cac gia tri cia m la
1
A.l. B. ——. C. 1. D. —.
2 2
Huéng din gidi
Chon D.

Y =2x"-3mx+1=y"=6x" —3m.
Ham s dat cuc trj tai diém x =m = y'(m)=0< 1.

e Véim=1,taco: y"(1)=6-3>0 x=1 ladiém cuc tiéu (cyc tri) nén m =1 théa man.

) 1 2 2 .
e Véi mz—l, ta co: y'| —— =§+3>0 x=—l la diém cuc ti€u (cuc tri) nén m:—l thoa
2 2 2 2 2 2

man.




Vay tong céc gia tri cia m théa man diéu kién trén 13 1+ (—%j = % .
Bai tap 7. Biét d0 thi ham s6 y=ax*+bx +¢ c6 hai diém cuc tri 14 4(0;2), B(2;-14). Gid tri cua
y(l) la
A. y(1)=—5. B. y(1)=—4. C. y(1)=—2. D. y(1)=0.
Huwéng dén gidgi
Chon A.

Tacd y' =4dax’ +2bx.

» o , c=2
Cac diém A(0;2), B(2;—14) thudc do thi ham sO nén (1).
16a+4b+c=-14
Mt khac, ham s dat cuc tri tai diém x =2, suy ra 32a+4b=0 (2) .
Tu (1);(2) taco y=x"—8x"+2.
D& thiy ham s6 ¢6 cac diém cuc trila 4(0;2), B(2;—-14) nén y=x*—8x” +2 1a ham s6 can tim.

Khi d6 y(1)=-5.

Bai tap 8. Biét ring do thi ham s6 y=x*—2(m—1)x"+3m c6 4 1a diém cyc dai va B, C 14 hai diém

cuc tiéu. Gia tri nho nhat cta biéu thuc P = 04 +113_2c 1a
A.9. B. 8. C. 12. D. 15.
Huwéng dén gidi
Chon C.

x=0

2

Tacd: y'=4x’ —4(m—1)x. Cho y'=0<:>{ .
x =m-1

Ham sb ¢ ba diém cuc trj nén m >1.
Khi d6 toa do ba diém cuc trj 1a A(0;3m), B(\/m—l;Sm—m2 —1) va C(—»\/m—l;Sm—m2 —1). Suy ra

OA=3m, BC=2\Vm-1.

Tac()P:OA+;—2C:3m+ 6 2{3(m—1) & & }3

23+3i/3(m_1)( nj’_j =12.

Déau "=" xay ra khi 3(m—1)=

Sm=2.

m—1




Bai thp 9. Cho d6 thi ham sé (C):y=f(x)=x'+ax’+b va dd thi ham sb
(C,):y=g(x)=x"+mx’ + nx+ p nhu hinh v& dudi. Goi B, D 1a hai diém cyc tiéu cua (C,) va 4, C
lan luot 1a diém cuc dai va diém cuc tiéu cia (Cz) (A, C dbi xtmg nhau qua U € Oy). Biét hoanh d6

cia A4, B bang nhau va hoanh d6 cia C, D bang nhau. C6 bao nhiéu gia tri nguyén ctia a dé AB<3?

A. 1. B. 2. C.3. D. 4.
Phaén tich: dva vao do thi ta cé b= p va m=0. Khi do: (Cz):y =x +nx+b

Ta can tim tung d¢ cia diém A va B (theo a).
Huwéng dén gidi
Chon B.

Theo dé baita cd a,n<0 va _—;z?n<:>n=%a.

Khi do:

—a a’ -n —a
Ve f( 2 J L g( 3 j a,/ 2
2 — — J—
a_+2_a.‘/_a =¢* +2¢ trong d6 tz‘/—a>0.
4 2 2 2

Xét ABS3©t4+2t3S3©t£l:>,/_7aslc>a2—2.

Do a <0 nén ae{-2;-1}.
Bai tap 10. Cho hai ham da thiuc y = f(x),y = g(x) c6 do thi la hai dudng cong nhu hinh v&. Biét ring

dd thi ham s6 y = f(x) c6 dung mot diém cyc tri la 4, d6 thi ham sé y = g(x) c6 ding mét diém cyc




tri la B(véi x,=x,) va AB:%. C6 bao nhiéu gid tri nguyén cua me(-10;10) dé ham sé

y= Hf(x) —g(x)| + m‘ c6 dung bay diém cuec trj?
A.5. B. 6. C.3. D. 4.
Huwéng din gidi
Chon C.
Goi x,,x, véi x, <x, 1a hoanh d¢ giao diém cta dd thi y = f(x) va y=g(x) (dua vao do thi da
cho, hai d6 thi chi c6 hai giao diém da ké trén, tirc 1a

X=X

f(x)—g(x)zOC:{x:xz.
Xét h(x)=|f(x)—g(x)|+m.
Tacé: i (x)=[ 1'(x) g’(x)].%.

Cho 4'(x)=0< x=x, =x,. Ta c6 bang bién thién cua /(x) nhu sau

h'(x) s e it eI

s 3 e
h(x) g /
X \m/'z \m

\ 5 <A A 5 A A N ’ 5 \ 7 7
Duya vao bang bién thién cua 4 (x) , yéu cau bai toan tr¢ thanh m <0 <m +E & Y <m<0.

Do m nguyén va me(-10;10) nén m e {-3;-2;-1} .




Bai tap 11. Tim céc gi tri cua tham s6 m dé d6 thi y =x* —2m’x* +1 ¢ ba diém cuec trj tao thanh mot

tam giac vudng can.

A. m=1%1. B. m=0. C.m==12. D. m=1.
Huwéng dén gidi
Chon A.
Lo 3 2 ' x=0
Tacd y'=4x"—4m’x; y'=0&| 5
X =m

Ham s6 ¢6 ba cyc tri khi va chikhi m#0.
Khi d6 toa d0 ba diém cyc tri 1a 4(0;1), B(m;—m* +1),C(-m;—m* +1)
— AB= (m;—m“),z‘ = (—m;—m4) , d& thdy AB = AC.
Do d6 tam gidc ABC vudng can tai 4 khi va chi khi AB.AC =0
oS-m+m' =0 m==1 (do m=0).
Bai tap 12. Gid tri cia tham s6 m dé d6 thi ham s6 y =x*—2(m—1)x" +3m c6 ba diém cyc trj tao thanh
mot tam giac c6 goc bang 60° thudc khoang nao sau day?
A. E,E . B. 2,2 . C. 2;E . D. E,E .
275 5°2 5 575
Huwéng dén gidgi
Chon B.

Tacd y'=4x’—4(m—1)x. Xét y'=0<:>{

Ham s0 c6 ba diém cuec tri khi m >1.

Khi d6 toa d6 ba diém cuc tri 1a A(O;_?)m),B(\/m—l;Sm—m2 —1) va C(—\/m—l;Sm—m2 —1).

Suy ra AB* = AC* =(m~1)+(m-1)'; BC=2Jm~1.

Tam giac ABC 1a tam gidc cin tai A, c6 mot goc bang 60° nén la tam giac déu
& AB=BC & (m—1)+(m-1)" =4(m-1) = m=1+33.

Bai tap 13. C6 tat ca bao nhiéu gia tri ctia tham s6 m dé dd thi ham s6 y =2x* —4mx” +1 ¢6 ba diém cyc
tri tao thanh mot tam giac c6 mot goc béng 30°?

Al B.2. C.3. D. 4.
Huwéng dén gidi
Chon B.

Tacd y' =8x" —8mx; y':0<:>{
x'=m

Ham s6 c6 ba cuc tri khi va chi khi m >0.




Khi d6 toa 9 ba diém cuc tri 1 4(0;1), B(m;—2m® +1),C(~m;-2m’ +1)

= AB* = AC* =m+4m*, BC =2m.
Do d6 tam giac ABC cantai A.

. . 2 _ 2
+ Trwong hop 1: BAC =30°, ta co cosBAC=%@ (2—\5)/132 =BC?

= (2—\/5)(m+4m4) =2m
ea(2-B)mw =B
Phuong trinh nay c6 ding m¢t nghiém thuc.
+ Truong hop 2: ABC = 30°, khi do
BC =+[3.4B & 34B* = BC* & 3m+12m* = 4m < 12m’ =1.
Phuong trinh nay c¢6 ding mt nghiém thuc.
Bi tap 14. Cho @ thi ham s6 (C):y =x"-2(m’ +1)x* +m". Goi 4, B, C la ba diém cyc tri cita (C)
va §,, S, lan luot 1a phﬁn dién tich phia trén va phia dudi truc hoanh cua tam giac ABC . C6 bao nhiéu

p e £ S 1
gid tri ctia tham s6 m sao cho —-=—2?
2

A. 1. B. 2. C.4. D. 0.
Huwéng dén gidi
Chon B.
Taco: y' =4x’ —4(m2 +1)x.

, x=0=y=m'
Choy =0 C=mi+l= y=—2m>-1

Ham s6 1udn cé ba di€ém cuc tri vo1 moi tham sO m .

Goi A(0;m*), B(\/mz +1;-2m? —1), c(—\/m2 +1;-2m? —1) 14 ba didm cyc trj ciia d thi ham b,

Taco OA=m*, h=d(4;(BC))=m"+2m’ +1

—L=-—s
s, 3 S S,

om' - 2mr—1=0m=+J1+2 .

Vay co6 hai gia tri cia tham s6 thoa man dé bai.

S_l SABC—SI:3C>SABC:4®(ij2:4©m4+2m2+1:2

Lwu y: Do hai tam gidc dong dang nén ti 1é dién tich bang binh phwong ti 1é dong dang, voi ti 1é dong

dang la ti Ié duwong cao.




3

Bai tap 15. Cho ham s f(x) =%x3 —(m+1)x’ +m(m+2)x—m? c6 db thi (C) v6i m 1a tham sb. Goi
S 1a tap tat cd cdc gid tri clia tham sb m dé dd thi (C) va parabol (P):y=x" —2mx+8 c6 chung mét
diém cuc tri. Tong binh phuong tat ca cac phan tir cia S 1a

A. 8. B. 10. C. 16. D. 18.

Huéng din gidi

Chon A.

+ (P) c6 diém cyc tri la M( ;—m’ +8).

+  fl(x)=x"=2(m+1)x+m(m+2)

x=m= A(m;m*
= f'(x)=0< ( ) .
x=m+2=B(m+2%y,)#M
Vi hai d6 thi ham s c6 chung mot diémcuctrinén A=M o m> =—-m*+8<>m=12.
Bai tap 16. Biét hai ham s f(x)=x"+ax’ +2x—1 va g(x)=—x’+bx>=3x+1 c6 chung it nhat mot
diém cuec tri. Gia tri nho nhét cua biéu thitc P = |a| + |b| la
A.~30. B. 216 . C.3++6. D. 34/3.
Huwéng dén gidgi
Chon A.

Gid su diém cuc tri chung cua f(x) va g(x) la x,#0, suy ra
Chii y: Khi A va B
’ . Q= l[—?)xo _ij cung ddu thi
f(x0)20®{3xo +2ax,+2=0 2 % |4+ B|=|A|+|B|.  Hién
0

= .
—3x,” +2bx,-3=0 1 3
' ' b:—[3xo+x—) nhién x, va L cung
0 xO
) 1 dau
Khido P= |a| |b| 3x0+— +3|x, +— B ¢ .
X, X, at dang thirc
AM —GM :
1 5 AM — GM]
_E(6|XO|+|XO|J > 2 6|x0| | | \/% yzz\/g’vx’yzo
Dau "=" xdy ra khi 6|x0|=i<:>|x0|=@. Dau "= iy ra
|x0| 6 S xX=Y.

9J_ 114/30

va [ =—=.

Khi do |a| = 0

Dang 6. Cuc tri ham phéan thirc

1. Phwong phap




u(x) u'(x).v(x)—v'(x).u(x).
v(x) v (x)

Goi M (x,;y,) 1a diém cuc tri. Khi d6 »'(x,)=0.

Xét y= .Taco y'=

Suy ra u'(x,).v(x,) =V (%) (%)= 0= y, = ) = ()

u(x) M

+ DPuodng cong qua cac diém cuc tri (néu co) ciia dd thi ham sd y = la y=——.
v(x) V(%)
feoea \ 2 , .2 . X , , PR £ ax2+bx+c
+ Noi riéng, dudng thang qua cac diém cuc tri (n€u c6) ctia d6 thi ham s6 y = e la
x+e
_ 2ax+b
I
Chu y:
a b a c b ¢
adx® +2aex + o2 x+b1 1

! ’
ax’ +bx+c)| d e(ax’+bx+c | |a, b, a, ¢, , G
- 2 ’ 2 - 2 :
dx+e (dx+e) a,x" +b,x+c, (a2x2+b2x+cz)
2. Bai tap

x> +mx+3m—1

Bai tap 1. Gia tri cia m déhamsb y = 6 cyc trj 1a
X
1 1 1 1
A.m>—. B.m>—. C. m<—. D. m<—.
3 3 3
Huwéng din gidi
Chon A.
2
Pidu kién x#0. Taco y' =~ —>m+1
X

Ham s6 ¢6 cyc tri khi x*> —3m+1=0 c6 hai nghiém phan biét khac 0

<:>3m—1>0<:>m>%.

o . . mx+1 -
Bai tap 2. Gia tri cia m d€ ham so yzw datcuc daitai x=1 la
X+m
A.m=2. B. m=-1. C.m=-2. D. m=1.
Huwéng din gidi
Chon C.
Diéu kién: x #—m .
2 2 x=-m-1
Tacc')y’:x +2mx+7121 1;y'=0 _
(x-|—m) x=—-m+l1




Béng bién thién

x | - -m -1 -m -m+1 +00
y' + 0o - = 0 +
Cb
g \ \ /
CT

Dua vao bang bién thién, ham sb dat cuc dai tai x=1< -m—-1=1<m=-2.
Bai tip 3. Cho ham s6 y=x+p +L1 (v6i p, ¢ la tham s6 thuc). Biét ham s6 dat cuc dai tai x=-2,
X+

gié tri cuc dai bang —2. Tong S = p+2¢ bing
A. S=2. B. §=0. C.S=I1. D. §=3.
Huwéng dén gidi
Chon D.
biéu kién: x = —1.

q .
(x+1)2

Ham s6 dat cuc dai tai diém x =-2, gia tri cuc dai bang -2 nén

1-¢g=0 qg=1
<~ .
2+p—qg=-2 p=1

Thilai p=g=1théamannén S=1+2=3.

Taco: y' =1-

2
X" +mx

Bai tap 4. Gia tri cia m dé khoang cach giira hai diém cuyc tri ciia d6 thi ham s6 y = bang 10 1a

A. m=10. B. m=8. C. m=4. D.m=2.
Huwéng din gidi

Chon C.

Diéu kién: x#1.

—x*+2x+m

(1-x)

Ham s6 c6 hai cyc tri khi —x* +2x+m =0 c6 hai nghiém phan biét x,, x, khac

Tacod y' =

—14+2+m=0
AN=1+m>0
X +x,=2

Khi d6 theo dinh 1y Vi-ét ta co { : .
X,.X, =—m




Puong thing qua hai diém cuc tri cua d6 thi 1a (d):y=-2x-m.

Toa d¢ hai diém cuec tri clia dd thi 1a A(x,;-2x, —m), B(x,;-2x,—m)
:Ez(;@ —x32x, —2x,).

Theo yéu cau ciia dé bai ta c6

(x, —x2)2 +4(x, —x2)2 =100 < (x, +x2)2 —4x,.x, =20

< 4+4m=20

Sm=4.

e 4 A r A e . A 5 A A . \ A 1 ) . s A . LA 5
Bai tap 5. C6 bao nhiéu gia tri nguyén cua m dé do thi ham s6 y =mx+— c0 hai diém cuc tri va tat ca

X
cac diém cuc tri déu thudc hinh tron tim O, ban kinh 6?
A. 10. B. 8. C.9. D. 7.
Huwéng dén gidgi
Chon B.
Didu kién: x#0. Taco:y' = m—%.

Ham s6 ¢6 hai diém cyc tri khi m>0.Khidé y' =0 <

, X 1 1
Toa d6 hai di€m cuec tri cua do thila A4 —;2\/; , B ——;—2@)

Theo d¢ bai ta c6 04> = OB’ =i+4m§36®4m2—36m+130.
m

Do meZ, m>0 nén me{l;2;3...;8}.

Viy co6 8 gia tri nguyén cua m théa man.

2
. . x“—\m|\x+4 ,
Bai tap 6. C6 bao nhiéu gia tri cua m dé do thi ham s6 y = % co hai diém cuctri A, B vaba
x—|m
diém A4, B, C(4;2) phan biét thang hang?
A. 0. B. 2. C.3. D. 1.
Huwéng dén gidi

Chon A.

Dicu kién: x #|m|.

., x2—2|m|x+m2—4 (x—|m|)2—4
Taco y' = =

(e=|ml) (e=lml)




Cho y'=0 (x—|m|) ~4=0= i;:nmqlijzj;:::j

Do |m|+2#|m|—2, ¥m nén y'=0 ludn c6 hai nghiém phan biét.

Do d6 d6 thi ham s6 ludén c6 hai diém cuc tri. Khi d6 duong thiang qua hai diém cyc tri la
(4B):y=2x—|m|. Ba diém 4, B, C(42) phén biét thing hang khi va chi khi
C(42)e(4B) |[|m|=6

|m|+2 = 4 < 4|m|=2.

|m|—2 =4 |m| # 6

Suy ra khong c6 gia tri nao ciia m théa man dé bai.

i on ., X +2(m+1)x+m’ +4m
Bai tap 7. Cho ham so (C):y=

> . Co bao nhiéu gi4 tri thuc cia m dé do thi
X+

ham s (C ) ¢ diém cuc dai, cuc tiéu A, B sao cho tam giac OAB vuong?
A. 4. B. 2. C.3. D. 1.
Huwéng din gidi
Chon A.

2 2
A 1A , X +4x+4-m
bicukién: x=-2.Taco y' =

(x+2f
—m-2
Tacéx2+4x+4—m2:0<:>[x mee
x=—-m-—2

Ham s6 ¢6 diém cuc dai, cuc tiéu khi va chi khi m=0.

Toa d cac diém cuc tri cta dd thi 1

A(=m—=2;-2), B(m—2;4m—2)=> AB =(2m;4m)

D& thiy OA, OB, AB#0.

Truong hop 1: Tam giac OAB vudng tai O

< OAOB=0< -m> —8m+8=0< m=-4+26 (théa man)

Truong hop 2: Tam giac OAB vudng tai 4 < OA.AB=0
<:>2m(—m—2)—2.4m=0c>—m—2—4=0<:>m =—6 (thoa man)

Truong hop 3: Tam gidc OAB vudng tai B < OB.AB =0
c>2m(m—2)+(4m—2)4m=0©m—2+2(4m—2)=0©m=§ (thoa man)

Viay c6 bon gia tri thuc cua m thoéa man dé bai.

2
x —mx—1

Bai tap 8. Cho ham s6 (C):y voi m la tham sb. Gid tri thyc ctia m dé d6 thi ham sé (C)

x”+1
c6 hai diém cuc tri 4, B sao cho dudng thing (A4B) di qua diem M (-1;2) la

A. m=8. B. m=6. C.m=4. D.m=2.




Huwéng din gidi
Chon B.

2
Tap xdc dinh: D=R . Ta c6 ) = " T4x=m

(x2 + 1)2

Ham s c6 hai diém cuc tri khi va chi khi mx’+4x—m=0 co hai nghi€ém phan biét

m#0

<9, ) Smz0.
AN=4+m >0
\ . ez ., . . 2x—m
Duong cong qua hai diém cyec tri ¢c6 phuong trinh 1a y = 5
b

2x—m+k(mx2 +4x—m)

Ta viét phuong trinh duong cong duéi dang y = 5
X

Ta chon k sao cho nghiém cua mau la nghiém cua tir dé c6 thé rat gon thanh ham s6 bac nhit. Vi

x =0 13 nghiém ctua mau, nén thé x =0 vao tir ta dugc —m+k(-m)=0=>k=-1.

2x—m—mx’—4x+m m

Véik=-1: y= =—%x—1:>(AB):y=—5x—l.

2x

Piém M (~1;2) e(AB):Zz%—l@m:6 (thoa man) .

Dang 7: Cuec tri cia ham chira cin

Bai tap 1. C6 bao nhiéu gia tri nguyén cta me[-10;10] dé ham s y=-2x+2+myx’ —4x+5 cb cuc

tiéu?
A.7. B. 16. C.8.
Huwéng dén gidi
Chon C.
Ham sb xéc dinh trén R.
x=2 o m

Tacd y=2+m————sr=vd Y = ——o—oaou—
Vx? —4x+5 ()c2—4x+5)3
m(x—2)>0
=0 2(x=2) +1=m(x-2 :
4 @ (x )+ m(x )Q{(m2—4)(x—2)2:4 (1)

\ I .2 C , . , A 2 m>2
Ham s0 c6 cuc tiéu khi va chi khi (1) c6 nghiém = m* -4>0 < .
m<—
C s s - 1Al 1s 2
Khi d6, (1) c6 hai nghiém phén biét 1a x,, =2t——.
m-—4

e V61 m>2, thi x1=2+L
Nm®’ -4

suy ra x, 1a diém cyc ti€u, nhan m>2.

théa man »'(x,)=0 va y"(x)>0,

D. 14.

Chi y: Dé lam tric
nghiém ta c6 thé lam nhie
sau: Ham sé dat cuc tiéu
khi hé sau co nghiém:

y'=0
y”>0




e V61 m<-2,thi x, =2—+ thoa man y'(x2)=0 va y"(xz)<0, m(x—2)>0
m =4 o (m-4)(x-2)" =4

suy ra x, la diém cuc dai, loai, do m <-2.
2 m>0

Do m nguyén, m >2 va me[—lO;lO] nén m 6{3;4;...;9;10}.

=>m>2

m>0,x>2
m*—4>0

Bai tap 2. C6 bao nhiéu gia tri nguyén ctia tham s6 m dé do thi ham s6 y = x+ mA/x* +1 ¢6 diém cuc tri

82

va tat ca cac diém cuc tri thudc hinh tron tam O, ban kinh T ?

A. 4. B. 2. C.3. D. 1.
Huwéng dén gidgi
Chon A.
Tap xac dinh: D=R.

X

Vx®+1 '
Vx® +1

Taco y' =1+m.

Cho y=0=m=- ,(x#0).
X
x> +1 1
Xét g(x)=- =g (x)=———>0, Vx=0.
( ) x ( ) X Alxt+1
Taco lim g(x)=~1; lim g(x)=1; lim g(x)=—o0; lim g(x)=+o.
Béng bién thién:
X —0 0 +a0
g'(x) + '
+o0 —1
g(x) /
1 —0

Ham s6 ¢ cuc tri khi m e R\[-1;1].

Goi A(a;b) 1a diém cuec tri caa do thi ham sd.

2 2
Khido m=-YCL i p—q-2 “z_l:A[a;—l).

a a
Ta co: OA=,/a2+i2£@:>é£a2£9.
a




Va* +1
a

Vay |m|=

:‘{1+%e{@;\/ﬁ}.
a 3
Két hop voi cac diéu kién meZ, m eR\[—l;l],ta duoc m e{—3;—2;2;3}.

co diém cuc tri

Bai tap 3. C6 bao nhiéu gia tri nguyén cua tham sé m dé @6 thi ham sé y =2x+

x2+2
va tit ca cac diém cuc tri thudc hinh tron tim O, ban kinh \/& ?
A. 16. B. 10. C.12. D. 4.
Huéng dén gidi
Chon C.
Tap xac dinh: D=R.
Taco: y=2x+ :>y'=2+2—m3,‘v’xeR.
X' +2 ( X +2
YV=0x"+2 =—%.
Ham s6 ¢6 cyc tr khi va chi khi —m >~2 < m<-22 . Chii y: Ham so

. iR e an e z L, khong thé dat cuc
Goi A(a;b) (a#0) ladiém cyc tri chia do thi ham so, khi do:

Ja* +2=-3Ym vab=2a+—2_ =24+ 2L
Va’ +2 —fm

Theo dé bai ta c6 OAS\/&Qa2+b2S@@a2+a6ﬁ@®azﬁ4.

Ta co:

0<a’<d4V2<Ja*+2<V6 &>V2 <-Ym <6 = —6J6 <m<-22.

Vi meZ vi —63/6 <m<-22 nén me{~14;-13;..;-4;-3}.

tri tai diéem x=0.

=a(2—3 mz)za(—az)z—cf.

Vay ¢6 12 gia tri cia tham sé m thoa man dé bai.

Dang 8: Cuec tri ciia ham béc cao va ham lugng giac

Bai tap 1. Biét ring ton tai cdc s6 thuc a, b, ¢ sao cho hamsé f(x)=x°+ax* +bx’ +3x+c dat cuc tri
tai diém x=2. H¢ s6 goc tiép tuyén ciia dd thi ham sé f(x) tai diém c6 hoanh do x=-2 la
A. 0. B. -3. C. 3. D. 6.
Huwéng dén gidi
Chon D.
Ta co: f'(x)=6x"+4ax’ +2bx+3.
Ham s6 dat cyc tri tai diém x=2 nén f'(2)=0=6.2"+4.a.2° +4b+3=0.

Hé sb goc tiép tuyén cta do thi ham s6 £ (x) tai diém c6 hoanh d6 x=-2 1a




£1(-2)=0= 62" 442" ~4b+3=3-(6.2° + 4.2’ +4b) =6.
Bai tip 2. Biét ring ton tai céc sd thuc a, b, ¢ sao cho ham sd f (x)=a.sin® x—b.cos3x+x+c dat cuc
tri tai diém x = —% . Hé s6 goc tiép tuyén cia do thi ham s6 f (x) tai diém c6 hoanh d6 x =% la

A. 0. B. -1. C.2. D. 2.
Huwéng din gidi
Chon C.

Taco: f'(x)=a.sin2x+3b.sin3x+1.

Ham s6 dat cuc tri tai diém x = —% , suy ra f’(—%j =0= —a.sin%—3b.sin%+ 1=0.
Hé s6 goc tiép tuyén ctia d6 thi ham s6 £ (x) tai diém c6 hoanh do x :% 1a
f’(ﬁj = asinZ +3b.sin = +1=2.

6 3 2

Bai tap 3. Co bao nhiéu gi tri nguyén cua tham s6 m dé ham sb y = x* +(m —4)x5 —(m2 —16)x4 +1 dat
cuc tiéu tai diém x=07?
A.8. B. Vo sb. C.7. D. 9.
Huwéng dén gidi
Chon A.
Taco: y' =8x" +5(m—4)x* —4(m2 —16)x3 =X [8)64 +5(m—4)x—4(m2 —16)] =x".g(x)
o Vi g(x) =8x* +5(m—4)x—4(m2 —16). Ta xét cac truong hop sau:
- Néum’-16=0m=14.
+Khi m=4 tacd y' =8x" = x=0 la diém cyc tiéu.
+Khi m=—4 taco ' =x"(8x —40)= x =0 khong la diém cyc tiéu.
- Néum’-1620<m=+4=g(0)=0.

Ham s0 dat cuc ti€u tai diem x =0

< Pao ham d6i dau tir am sang dwong khi di qua diém x =0

lim g(x) >0

0 < limg(x)>0
limg(x)>0 =0
x—0"

<:>—4(m2 —16)>0<:>m2 —16<0 -4<m<4=me{-3;-2;-1;0,1;2;3} .
Téng hop céac truong hop ta co: m e {—3;—2;—1; 0;1;2;3;4} .

Vay c6 tam gia tri nguyén ciia m thda man yéu cau.




Bai tip 4. C6 bao nhiéu gia tri nguyén ca tham s m dé ham sb y = x* +(m —2)x5 —(m2 —4)x4 +1 dat
cuc tiéu tai x=072
A.3. B. 5. C.4. D. V4 sb.
Huwéng dén gidgi
Chon C.
Ta cé: y' =8x’ +5(m—2)x4 —4(m2 —4)x3 =x3.h(x) voi h(x) =8x* +5(m—2)x—4(m2 —4).
Ta xét cac truong hop sau:
e Néum’—4=0m=1%2.
- Khi m=2 thi y' =8x’ = x =0 l1a diém cyc tiéu nén m =2 théa man.
- Khi m=-2 thi y'=x* (8x3 — 20) = x =0 khong 1a diém cuyc tiéu.
e Néum’-420cm=#+2=h(0)=0.

Ham s dat cuc tiéu tai diém x =0 khi va chi khi gia tri dao ham ddi déu tir am sang duong khi di qua

diém x=0.
lim A(x)>0

Do d6 17" < limh(x)>0
limh(x)>0 0
x—0"

= —4(m’-4)>0 2<m<2=>me{-10;1}.
Téng hop cac trudong hop ta cd m e {—1;0;1; 2} .

Viay c6 bon gia tri nguyén cua m thoéa man yéu cau.

Dang 9:Tim cuc tri ciia ham s6 chira tri tuyét dbi

1. Phwong phap
Buwoc 1. Tap xac dinh va tinh dao ham
Dao ham ham chua tri tuyét ddi véi cong thuc:

(ul) = () =5

ju

Chu y: \u

| _u khiu=>0
| —ukhiu<0.
Buwéc 2. Giai phuong trinh dao ham bang 0 va tim nhimg diém lam cho dao ham khong xac dinh (nhung
ham sd x4c dinh tai nhitng diém do).
Buwéc 3. Lap bang bién thién hodc bang xét ddu dao ham.
2. Bai tap:
Bai tap 1. S5 diém cuc dai cia ham sd f(x) =x—2,/x* —2[x|+2 1
Al B. 3. C.2. D. 0.

Huéng dén gidi




Chon C.

X
X

|
NES —2|x|+2

Ham s khong c6 dao ham tai diém x=0.

Ham sé lién tuc trén Rc6 f'(x)=1-2

e Khi x<O0taco

x=>-1 _
f'(x)=0<:> X +2x+2=2x4+2 & 5 &S x= 3+\/§:xl_
3x"+6x+2=0 3
e Khi x>0tacd
x>1
f'(x)=0<:> X -2x+2=2x-2< ) <:>x:3+\/§:x2_
3x"—6x+2=0 3
Bang xét ddu y':
X — 00 X, 0 X, + 00
f'(x) + 0 - + 0 - 0

Viay ham so6 c6 hai di€m cuc dai.

Bai tap 2. S6 diém cyc trj ciia ham s6 y =(x+1)|x-2| 1a

Al L. B. 4. C.2. D. 3.
Huéng dén gidi

Chon C.

Ta 6 d6 thi cia ham s6 y = (x+1)(x—2)nhu sau. yA

(x+1)(x—2), x=>2

v yz(x+1)|x_2|:{—(x+1)(x—2),x<2

vV x

nén dé vé d6 thi ham sb da cho, ta gir nguyén do -ZY
thi y =(x+1)(x—2) khi x>2va léy ddi xtng qua

truc hoanh phén do thi y=(x+1)(x—2) tng véi
x<2.

D@ théy ham s6 y = (x+1)|x—2| c6 hai diém cyc trj (xem hinh v& du¢i day):




ya

Dang 10: Tim cuec tri ciia ham s tri tuyét d6i néu biét bang bién thién hoic dd thi

1. Phwong phap
Khi cho trudc bang bién thién cua ham sd, tim cuc tri ctia ham sb chira gia tri tuyét ddi:

Ta dung cac phép bién d6i do thi chira gia tri tuyét ddi dé 1ap bang bién thién hodc bang xét du.
Chu y: Cach nham nhanh s diém cuc tri ctia ham sé.

Buéc 1. Tim sb diém cyc tri cia ham sé y = f(x).

Buéc 2. Tim s nghiém boi 1¢ ctia phuong trinh £ (x) =0

Buére 3. S§ diém cyc tri ciia ham s§ y =|f(x)|1a tong s6 diém ctia ca hai budc trén.

Vidy: Cho ham sé y = f(x)c6 bang bién thién nhu hinh v& duéi day.

X —00 -1 3 +o
f'(x) + 0 - 0 +
3 e
e / \ /
. -1

Tim s6 diém cyc tri cia ham s§ y = |f(x)| .
Huéng dén gidgi
D@ thdy truc hoanh cit d6 thi y = f(x)tai ba diém phan biét.

Bang bién thién cta y = |f(x)| :

X +

N D

Suy ra ham s6 ¢6 5 di€ém cuec tri.

Nham nhanh so cuec tri




Dua vao bang bién thién ta thiy ham s6 y = f'(x)c6 hai diém cuc tri.
D& thy truc hoanh cit dd thi y=f(x)tai ba diém phan biét. S6 nghiém bgi 1¢ clia phuong trinh

f(x)=01a3.

Suy ra ham b ¢6 nam diém cuec tri.

2. Bai tap

Bai tip 1. Cho ham s6 y= f(x) c6 bang bién thién nhu hinh v& duéi Cha y: Co thé nham nhanh
day: $6 diém cuec tri nhw sau:

So diem cuc tri cua ham

y=f(|x|) b&ng hai lan s

diém cyc tri dwong cua ham

+00
/() \ / \ 6 = 1 (x)rdi cing them 1.

86 cyec tri ciia ham s y = f(|x[) 1a

A.5. B. 4. C.3. D. 6.
Huwong din gidi

Chon A

Khi x>0thi f(|x])=/(x) nén bang bién thién cia y=f(x) trén

[O; +oo) cling chinh 1a bang bién thién cua y = f(|x|) trén [0; +oo).
Do d6 thi y=f (|x|) nhan truc tung 1am truc d6i ximg nén ta c6 bang

bién thién cia y = f (|x|) trén R nhu sau:

NZANANANG

Suy ra ham s0 ¢6 5 diém cuc tri.

Bai tap 2. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh v& dudi

day:




X — 0 -1 1 2 400

f'(x) -

0 - 0 - 0 +
+ a0 3 -+ 00|
f \ /
(x) 35 \ /
4

Biét £(0)+/(0,5)<0. 86 diém cuc tri ctia ham s6 y = (|| 1a

A. 8. B. 9. C. 10. D. 11.
Huéng dén gidi

Chon D

Ham s6 da cho dong bién trén (~1;1)nén f(0)< £(0,5).

Bai tap 3. Cho ham s6 £ (x) =x(x” —3) c6 4 thi nhu hinh vé

ya

A
-

Goi s6 diém cuc tri ciia ham sd g(x)zx(x+\/§)‘x—\/§‘ va h(x)z(x+\/§)‘x2—x\/§‘ lan luot1a m, n.

A B

Giatricia m+n la
A.7. B. 5. C.4. D. 6.
Huéng din gidi
Chon A.
x(x*=3), x> \/g \ \ \
+) Xétg(x)= x(x+\/§)‘x—\/§‘ _ ] ) , suy ra do thi ciia g(x) gom hai phan dugc suy
—x(x* =3), x<+/3
ra tir d6 thi ban dau nhu sau:
+ Phan 1: 13 dd thi ham £ (x) twong tng véi x>+/3.
+ Phan 2: 12 phan déi xtmg voi phan dd thi ham f(x) qua truc Ox khi x <+/3. D4 thi ham s6 g(x) 1

duong nét lién ¢ hinh dudi day.




Aot

Tir d6 thi ham s6 g (), ta c6 sb diém cuc tri1a 3 hay m=3.
x(x* =3), x e(—oo;\/g] U[0;+0)

+) Xét h(x)=(x+\/§) _x(x2—3),xe(0;\/§)-

x2_x\/§‘=

Suy ra do thi cua h(x) gébm 2 phan dugc suy ra tir d6 thi
ban dau nhu sau:
+Phén 1: d6 thi ham £ (x) Gng véi x>+/3 vavei x<0.

+ Phan 2: 1a phan déi xtmg voi phan d6 thi ham f(x) khi

y A

v <

0<x<+f3.
Do thi ham sb 4 (x) 1a duong nét lién & hinh dudi day.
Tl @6 thi ham s 7(x), ta c6 s6 diém cuc tri la 4 hay

n=4.
Vay m+n=3+4=7.




Bai tap 4. Cho ham s6 y = f(x) c6 d thi nhu hinh v& Chit y:

bé bai hoi so diem cuc tri

'z
trong khodng (—4;4) nén cdac
diem x=+4 khong la diém

i i cuc tri.

” o] oo R

S6 diém cyc tri ciia ham s y = ‘f(|x|)‘ trén (—4;4) la
A.S. B.7. C.09. D. 3.
Huéng dén gidi
Chon B
Ta c6 dd thi y = ‘f(|x|)‘ nhu sau:

Vay sb diém cyc tri cia ham sé y = ‘ f (|x|)‘ trén (—4;4) 1a 7.

Dang 11: Mt sb bai toan sir dung phép dich chuyén db thi

1. Phwong phap
Cho db thi ham s6 (C): y = f(x)
e Do thi hamsb (C)):y=f(x—a) c6 dugc bang cach dich chuyén do thi ham s6 (C) qua bén phai
a don vinéu a>0 va dich qua tréi a don vinéu a <0.
e D6 thi ham s6 (C,):y = f(x)+b c6 duge bang cach dich chuyén do thi ham s6 (C) lén trén b
don vi néu b >0 va dich xudng dudi b don vinéu b<0.
Chii ¥ : Khi tinh tién do thi 1én — xubng, trai — phai thi s6 diém cuc tri ciia ham s6 (C), (C)), (C,) la

bang nhau.

Chu y : SO diém cuc tri cia cac ham so sau la bang nhau:

y=m‘f(|x+p|+q)+t‘+n (1);




y=m‘f(|x+p|+q)+t‘ (2);
y=|f (Jx+ pl+a)+) 3);

v =| (|x[+q)+1] 4);
Tir (1) qua (2): dich chuyén 1én xudng khong lam thay doi sé diém cuc tri.
Tir (2) qua (3): phong to va thu nho khong lam thay doi sé diém cuc tri.
Tir (3) qua (4): dich trai phai khong 1am thay doi sé diém cuc tri.
Dé tim s diém cuc tri ciia ham s6, ta ¢6 thé lam nhu sau:
Buwéde 1. Tim ham sb ¢o cung s6 diém cuc tri véi ham ban dau.
Buée 2. Dya vao do thi, bang bién thién, bang xét déu dao ham cua dé bai ma suy ra s6 diém cuc tri cla
ham tim duogc ¢ budce 1.
2.Bai tap:

Bai tap 1. Cho ham s6 y = f'(x) ¢6 bang bién thién nhu hinh v& dudi day.

X - 0 2 +00
f'(x) - - 0 +
) + 00 + o0
f(x) \ \ /
o 7
S6 diém cuc trj cia ham sd y = |f(x+3) —9| la
A. 4. B. 3. C.2. D. 5.
Huwéng dén gidgi
Chon A.

S6 diém cuc tri cua cac ham so sau day la nhu nhau:

y=|f(x+3)-9; y=|f(x)-9|. Ta cé bang bién thién clia ham s6 y = £ (x)-9 la
X - 0 2 +00
y' - - 0 +
+o0 +.o0 +0
' \ \ /
i -2

Suy ra s diém cyc tri ciia ham sé y = |f(x) —9| 1a 4.
Bai tip 2. Cho ham s y = f (x) xac dinh trén R\{O} va lién tuc trén tirng khoang xac dinh, c6 bang

bién thién nhu hinh vé.




D6 thi ham s6 y =2|f(x—1)—1|+1 c6 bao nhiéu diém cyc tri?

A. 3. B. 4. C.5s. D. 6.
Huéng dén gidgi
Chon B.
S& diém cuec tri ciia cic ham sd sau day la nhu nhau:
y=2|f(x=D=1+1; y=2|f(x=-D-1|; y=|[f(x-D~-1]; y=|f(x)-]

Hamsé y = f(x)-1 c6 bang bién thién nhu hinh v&:

X — 0 2 +00

y' - = 0 +

Suy ra s6 diém cyc tri ciia ham y = |f(x) —1| la 4.
Vay ham s6 y =2|f(x=1)—1|+1 c6 4 diém cyc tri.
Bai tip 3. Cho ham s6 y = f(x) xdc dinh trén R\{+1} va lién tuc trén timg khoang x4c dinh, c6 bang

bién thién nhu hinh v&.

X -0 -2 -1 0 1 2 +00

o 1N/ NN

D thi ham s y=(2f (x+2)-1| c6 bao nhiéu diém cyec trj?

A.S. B.9, C.7. D. 6.
Huwéng dén gidgi
Chon B.
S6 diém cuc tri cla cac ham sb sau day la nhu nhau:
1 1
y=|2f(x+2)—1 ; y=‘f(x+2)—§ ;Y= f(x)—E‘




Ta c6 bang bién thién cia ham s6 y = f(x) —% 1a

- -2 -1 0 1 2 +0

y' = 0 b = 0 +

+ + 0
o Fo 05 T ey
-2,5 |0 —0 72.5

12 9 nén sb cuc tri ciia ham s y=|2f(x+2)—1|

X Do 1
Tt d6 suy ra sO cuc tri cia ham s0 y =‘f(x)—5

cling 1a 9.
Bai tip 4. Cho ham s6 y=f (x) xac dinh trén R\{—l} va lién tuc trén timg khoang xac dinh, c6 bang

bién thién nhu hinh v&.

X —o0 -1 3 +0
f'(x) + + 0 -
+o0 3
f(x) /
— o0 — 0 — 0
Hamsb y = 2f(|x - 2|) —3 ¢6 bao nhiéu diém cuyc tri?
A. 3. B. 4. C.5. D. 6.
Huwdng din gidi
Chon A.

S6 diém cuc tri cla cac ham sd sau day la nhu nhau:
y=2f(x=2))=3: y=21(]x=2]): y=7(x=2): y=r (1))
(vi ba ham dau c6 sb nghiém cua dao ham 1a nhu nhau; tr ham tha tu, ta dich qua phai 2 don vi s€

dugc db thi ham thir ba).

Tir bang bién thién di cho, suy ra bang bién thién cia ham sé y = f (|x|) :

X —-® -3 0 3 +00

+ 0 - 0 + 0 -
3 3
() \ / \
/ 7(0) Xy,

Dua vao bang bién thién, ta c6 ham s y=f (|x|) ¢6 3 diém cuc tri.

Do d6 ham s6 y =2 (|x—2[)-3 ¢6 3 diém cyc tri.




Bai tip 5. Cho ham sb y = f(x) xdc dinh trén R\{-1} va lién tuc trén timg khoang x4c dinh, c6 bang

bién thién nhu hinh v&.

AP VAN

Biét £(0).f(1)<0. Sé diém cyc tri ctia dd thi ham s6 y=[2 (|x—2[)-3| Ia

A.S. B. 9. C.7. D. 6.
Huéng dén gidgi
Chon C.
Quan sat bang bién thién, rd rang ham s6 da cho dong bién trén (-1;3), suy ra £(0)< f(1). Lai do
£(0).£(1)<0 nén f(0)<0< f(1).

Tuong tu nhu ¢ Bai tap 4, sb diém cuc tri cia ham y= ‘2 f (|x—2|)—3‘ bé'mg véi sb cuc tri cia ham

y=|7 ()|

Bang bién thién ciia hams6 y = f (|x|) la:

X —® =5 0 3 +00

+ 0 - 0 + 0 =
3 3
() / \ / \
f(0) 2o

-0

Dén day, ta d& dang suy ra dugc sé diém cuc tri ciia ham y = \ f(|x|)‘ 1a7.
Vay ham s6 y = |2/ (Jx—2[)-3| 6 7 diém cye tri.
Chii y: Néu f(x)>0thi ham 56 y = \2 f(|x—2|)—3\ chi ¢6 5 diém cuc tri.
Bai tdp 6. Cho ham s6 y = f(x) xéc dinh trén R\{-1} va lién tuc trén timg khoang xéc dinh, c6 bing

bién thién nhu hinh v&. D6 thi ham s y =3 /(|x|- 2) +1 c6 bao nhiéu diém cuc tri?




x |- 0 1 5 +o
f'(x-2) 4 ol =
+ o0 3
f(x-2)
=P & e
A. 3. B. 4. C.5. D.2.
Huwdng din gidi

Chon A

S6 diém cuc tri clia cac ham sb sau day la nhu nhau:

y=3f(|x|—2)+1; y=3f(|x|—2) va y =f(|x|—2).
D¢ v& dugce bang bién thién hodc do thi cia ham s y = f(|x|-2), ta dich bang bién thién (d6 thi) cia
hamsd y=f (x) qua phai 2 don vi rdi 1y d6i xtg phan bén phai truc Oy qua Oy (b6 phin bén trai

Oy).
Sau day lan luot 1a bang bién thién cia y = f(x-2) va y = f(|x]-2)

X -0 0 1 5 +o0
f'(x-2) + + 0 —
+o0 3
f(x-2) / / \
X - -5 -1 0 1 5 +00
f'(x|-2) + 0 - -0 + + 0 -
3 40 +00 3
f(|x|-2) / \ \ / / \
- —00 f(_z) — 0 =00

Vay ham s6 ban dau co6 3 diém cuc tri.

Dang 12: Pinh tham s6 dé ham s6 chira déu tri tuyét ddi c6 n diém cuc tri

1. Phwong phap

Xét bai todn: Pinh tham sé dé d6 thi ham s6 y = f(|x|) hodc y = ‘f(|x|)‘ ¢6 n diém cuec tri.
Bure 1. Lap bang bién thién cia ham s y = £ (x)

Buiéc 2. Dya vao bang bién thién, suy ra tham sé théa man yéu cau dé bai

2. Bai tap

Bai tdp 1. C6 bao nhiéu gid tri nguyén cia me[-5;5] dé ham sb Loibinh: Ta cé thé nhin




y= ‘x3 —6x° +(9—m)x+2m —2‘ ¢ 5 diém cuc tri? 16 nhitng ket ludn nay tir

viéc bien doi do thi.

A. 6. B.8 C.5. D.7. )
Hueong dén gidi Tir do thi y=f(x) suy
Chon B ra do thi y=|f(x)|
Xét f(x)=x3—6x2+(9—m)x+2m—2 Va
Cho f(x)=0c>x3—6x2+(9—m)x+2m—2:0
X
S X =6 +9x—2-mx+2m=0 .
— 2_ — —
<:>(x 2)(x 4x+1 m) 0 -
{x:2
= 2
x*=4x+1-m=0 X
6 \\ ,I
Ham s y=‘x3—6x2+(9—m)x+2m—2‘ c6 5 diém cyc trj khi f(x)=0 :

c¢6 3 nghiém phan biét va chi khi x> —4x+1-m =0 c6 2 nghiém phan biét
khac 2

AN'=4—(1-m)>0 m>-=3
=
22 —42+1-m#0

Do mnguyén m €[-5;5] nén m e {-2;-1;0;1;2;3;4;5} .

Vay c6 8 gia tri cua m thoa man d¢ bai.

A

Bai tip 2. C6 bao nhiéu gid tri cia m dé ham s& Loi binh: Ta cé thé nhin

y= |x|3 —(2m+1)x* +3m|x|-5 ¢6 5 diém cyc tri. ro nhitng két lugn ndy tir
| | viée bién doi do thi.
A. me(O;ZJ. B. me(O;ZJu(l;+oo). Tir d6 thi y=f(x) suy
C. me(l;+). D. me(-=;0]. ra do thi y:f(|x|).
Huéng dén gidi y
Chon B '
Xét f(x)=x"—Q2m+1)x*+3mx—5. .
Suy ra f'(x)=3x2 -2C2m+1)x+3m. y

x

Hiam s& y =[x —(2m+1)x* +3m|x|~5 ¢6 5 diém cuc tri khi va chi khi
ham s6 y = f(x) ¢6 2 diém cuc trj dvong < f'(x)=0 c6 2 nghiém phén

biét duong




A'=(2m+1) ~9m >0
=<2m+1>0 <:>{
m>0

4m* —5m+1>0

m>0

m>1

0<m<l
4

Bai tap 3. C6 bao nhiéu sb nguyén cioa tham

£ (x)=x"=2m|x—m+2020|+2021 c6 3 diém cuc tri?

A. 1009. B. 2020.

Chon A.
"(x)=2x-2m———=

/ (x) * m|x—m+2020|

C. 2019.

Huéng dén gidi

x—m+2020 2x—2m, x—m+2020>0
2x+2m, x—m+2020<0.

D@ thdy ham s6 khong c6 dao ham tai diém x = m —2020.

2x-2m=0
x—-m+2020>0
Taco: f'(x)=0<
2x+2m=0
x—-m+2020<0
xX=m
x=m
= X=—m =
x=-m, m>1010.
2m—-2020<0

s6 me(-2021;2020) dé ham s

D. 1008

Néu m<1010 thi f'(x)=0 < x=m va khong c6 dao ham tai diém x =m—2020 nén khong cé dit

3 diém cyc tri. Do d6 loai truong hop nay.

Khi m >1010, ta c6 bang xét ddu dao ham nhu sau:

—0

-m

m-2020

f'(x)

0

+

Vay ham s6 c6 3 diém cuc tri véi m >1010.

Ma m e(—202l;2020) nén m e{1011;1012;...;2019} .

Viay ¢6 1009 s6 thoa man dé bai.

Bai tdp 4. Cho ham sb f (x)=x’ +mx’ +nx—2 v6i m, n 1a cac s thuc thoa man {

cuc tri cia ham s6 y = |f(x)| 1a

A. 1. B. 3.

Chon C.

Huéng dén gidi

C.5.

m+n<l oz
. SO diém
2m—-n>>5




Hamso f(x)=x"+mx’ +nx—2 liéntyc trén R .

lim f(x)z_oo
- lim /(x).f (-2)<0
f(—2)=—8+4m—2n—2:2(2m_n_5)>0 X—>—0

f()=14m+n-2=m+n-1<0 =1 /(=2).f (1)( <0

lim f(x) =+ SO-fim £ (x) <0

X—>+0

Suy ra phuong trinh £ (x)=0 c¢ it nhat 3 nghiém. Ma f(x)=0 la phuong trinh b4c 3 nén c6 t6i da 3
nghiém. Viy f(x)=0 c6 ding 3 nghiém phan biét.

Vay ham s6 y = |f(x)| c¢6 dung 5 diém cuec tri.

Ne A \ A 1 7.e \ A A . 5 \ A ~ J4 A
Bai tap 5. Cho ham s6 y = §x3 +mx~y/x* +1| voi m 1a tham s6 thyc. D6 thi ctia ham s6 da cho c6 nhidu

nhét bao nhiéu diém cyc tri?
A.5. B. 3. C. 4. D.2.
Huéng dén gidi
Chon A.

Xét f(x) :%x3 +mx~+/x* +1c6 tap xdc dinh D=R.

2x* +1 XX +1
T — 2 —; [ — oo -
aco f'(x)=x"+m - (%) SaT

(2x4 —3x +2)

Taco g . Bang bién thién g(x):
()= (2x° +1)2Vx* +1 ()
X —0 0 +0
f'(x) + 0 .

Dua vao bang bién thién ta c6 f’(x)=0 c6 téi da 2 nghiém khac 0 khi m <0. Do ham s6 f(x)lién

tuc trén R nén f (x) =0 ¢6 tbi da 3 nghiém phan biét. Néu tdn tai gia tri cua tham s6 m sao cho

. . ‘ 1 .2 .
phuong trinh f (x) = 0co6 ding 3 nghi¢m phén biét thi ham s6 y = §x3 +mx x> +1| ¢6 5 diém cuc tri.

x=0

Ta co =0
f(x) x2 ==3m\x* +1. (2)

Khi m <0 thi (2)  x*=9m°x* —9m’ = 0 ludn c6 2 nghiém phan biét khac 0.




Vay phuong trinh f(x)=0 c6 ding 3 nghiém phan biét néu m <0.

A A R s LA 5 \ A 1 \
Viy so diém cuc tri toi da cia ham s y = §x3 +mxvx*+1| 1a 5.

Bai tap 6. C6 bao nhiéu s6 nguyén ciia m [0;2021] dé ham s6 y = |x|3 +(m—1)x c6 ding mot diém cuc

tri?
A.2021. B. 2022. C.21. D. 20.
Huéng dén gidi
Chon B.

Ta s€ chiing minh ham so trén luén c6 ding 1 diém cyec tri voi moi tham s6 m.
Hién nhién ham s6 lién tuc trén R .

Tacod: y=—"—+m-1=

|x| -3x* +m—1,x<0.

3x’ {3x2+m—1,x>0
Pao ham khong xac dinh tai diém x=0.

) ., 3x*,x>0
+)Khi m =1 thi y' =
—3x*,x<0
Ham sd khong c6 dao ham tai diém x=0 va dao ham d6i déu khi di qua diém x=0 (vi

lim y' >0, lim y' <0).
x—=0"

x—0"
Viay ham s6 chi dat cuc tri tai x=0.

+)Khi m>1,taco y'>0,Vx>0 va lim y <0.
x—0"

/ -1 P o 2 . =
Cho y=0=x=- m3 va dao ham d6i dau khi di qua di€ém dé nén ham so ciling chi c6 1 diém cuc

tri.

/o N A o~ N . . 1R l—m
+) Tuong tu v&i m <1, ham so cling chi dat cuc tri tai diem x = T

Vay ham s6 ludén ¢6 1 diém cyc tri véi moi tham so m.

Do m nguyén va m e [0;2021] nén c6 2022 gia tri ctua m.

Dang 13: Cho bang bién thién, dinh gia tri tham s6 dé ham s6 tri tuyét doi cé » diém cuec tri

1. Phwong phap

Bai todn: Cho bang bién thién clia ham s6 y = f(x) hodc cho bang bién thién, bang xét dau ctia f"(x).
Yéu ciu tim gia tri ciia tham sé m dé ham sb g(x,m) con diém cuec tri.

Dua ham s6 g(x,m) vé ham s6 don gidn hon (néu c6 thé). Sau d6 sir dung céc phép bién doi do thi ham

trj tuyét doi.




2. Bai tap
Bai tip 1. Cho ham s6 y = f(x) lién tuc trén R\{1}, c6 dao ham trén R\{l} va c6 bang bién thién ciia

ham sé y = f(x) nhu sau

X -0 0 1 +0

+00 +00

Fi(x) \\\*0\\$ ‘//”

—00 || —o0

C6 bao nhiéu gia tri nguyén cua tham sb m e [—20;20] dé ham s g(x) = 2f(|x|—m)+22°2° c¢6 nhiéu

diém cuc tri nhat?
A.21. B. 19. C.22. D. 20.
Huéng dén gidi
Chon D.

86 diém cyc trj ciia g (x) =2/ (|x|—m)+2"" bing véi sb diém cyc trj ciia ham s6 /1 (x) = £ (|x|-m).

Ta co6 h’(x)=i|f’(|x|—m).

|x
Hién nhién ham s6 khong c6 dao ham tai diém x=0.

Px|—m:0 {|x|=m
Cho h'(x) =0

[x|-m=x>1"||]x]=x+m
Ham s6 h(x)=f(|x|—m) c6 nhiéu diém cyc trj nhét khi va chi khi 4'(x)=0 c6 nhiéu nghi¢m duong
nhét hay 0<m.
Do m nguyén va m €[~20;20] nén m e {1;2;3;...;20}.

Bai tip 2. Cho ham sé y = f(x) c6 dao ham trén R va c6 bang bién thién cta ham sé y = f’(x) nhu

sau:

X —0 -1 0 1 400

B e

S6 gid tri nguyén clia tham sb m dé ham sé g(x)= f (‘x4 —4x” + m‘) ¢6 nhiéu diém cyc tri nhat?
A. 2. B. 4. C.3. D.5.
Huéng dén gidi

Chon C.




x'—4x*+m
4

Taco g'(x)= (4x3 —Sx) f'(‘x4 —4x’ +m‘) .

‘x —4x? +m‘

Ta co ‘x4 —4x’ +m‘ >0.
Dua véo bang bién thién, suy ra f’(‘x4 —4x% + m‘) =0 vo0 nghiém (*).
Ham s6 g(x) c6 nhiéu diém cyc trj nhat khi g'(x) =0 c6 nhi¢u nghiém phén biét nhat.

x'—4x’+m=0

c6 nhidu nghiém phén biét nhat
4x* —8x=0

Két hop v6i (*), ta c6 hé phuong trinh

o x*—4x’+m=0 co nhidu nghiém nhit va tit cd cac nghiém déu khéc 0 va khac +v2 (vi
4x’ —8x =0 ludn c6 ba nghiém phan biét 1a 0; +2 ) < m=—-x*+4x* c6 nhiéu nghiém nhat va tit ca
cac nghiém déu khéc 0 va khac ++/2 (**).

Lap bang bién thién ciia y =—x* +4x’ ta co:

x -2 0 V2
y' + 0 - 0 + 0 -

d ‘/'4\‘0/4\

Do doé (**) <@ 0<m<4.

Vay co ba gié tri nguyén 1a m e {1;2;3} .

Dang 14: Cho do thi, dinh tham sé dé ¢6 ham s6 ¢6 n diém cwc tri

1. Phwong phap
Buwéc 1. Tim ham sé don gian hon ¢ cung s6 diém cyc tri véi ham ban dau
Buwée 2. Dya vao dd thi, xac dinh sb cuc tri cia ham don gian ¢ budc 1.
2. Bai tap
Bai tap 1. Cho duong cong nhu hinh v& 1a dd thi cia ham s6 y = f(x). Tim tap hop tat ca céc gid tri
thuc ctia tham s6 m dé ham sb y= f(|x+3|+m) ¢6 5 diém cuc tri.
A. me(—o0;-1]. B. me(-L1).

C. me(l;+). D. me(—o0;-1).




N W

/‘_L

X

T R \i/é 3
11
12

Huéng dén gidi
Chon D.

S6 diém cyc tri cia ham sd y = f(|x +3]+ m) bang véi s6 diem cuc tri cia ham s6 g (x) = f(|x| + m) .

Taco g'(x) =ﬁ.f’(|x|+m).

|x|+m=1 |:|x|=1—m (*)

Dua vao d6 thi, ta co g(x)=0
|x| =—1-m

|x| +m=-1
(cht ¥ ring ham s6 g (x) khong c6 dao ham tai diém x=0).

Ham s6 y=f(jx+3|+m) c6 5 diém cyc tri < g(x)=f(|x|+m) c6 5 diém cyc tri < (*) c6 4

nghiém phén biét < —-1-m>0m<—1.

Bai tap 2. Cho ham s y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v&. Tim tit ca céc gi tri ctia tham

so m dé ham so y = | f(x)+ m| c6 nhiéu diém cuyc tri nhat.

A. me(—2;2). B. me[—2;2].
C. me(-11). D. me[-11].
ya
| _-.2
|
I +1
| ], X
2] -Gk 1 2
A\
I
ol N
Huéng dén gidi

Chon A.




D4 thi ham s6 y = |f(x) + m| c¢6 nhiéu diém cyc tri nhat khi va chi khi y = f(x)+m cit truc hoanh tai
nhiéu diém nhat < —2<m<2.

Bai tip 3. Cho ham s6 y = f'(x) ¢6 d6 thi nhu hinh v&.

ya

Goi S 14 tap hop cac s6 nguyén dwong ctia m dé ham s6 y = f(x+2020)+%m2 ¢6 5 diém cuc tri. Tong

tat ca cac phan tir cia S 1a
A.S. B. 10. C.6. D.7.
Huéng dén gidi

Chon D.

, 4 .2 . , \ 1 N £ L2 . ) .
Ta c6 sO diém cuc tri cia ham y=|f (x+2020)+§m2 bang s0 diém cuc tri cua ham

Xét ham g(x) =f(x)+%m2 .

Dua vao do thi ta ¢4 s0 diém cyc tri cia ham g (x) bang so diém cyc tri ciia ham £ (x) va bang 3.

Suy ra ham so6 y:‘f(x+2020)+§m2 6 5 diém cuc tri thi sO giao diém cua g(x) vdi truc Ox

(khong ké cac diém tiép xuc) 1a 2.

—lm222
o . <:>9<m2<18<:{
—6<——m><-3
3

3<m<32
32 <m<-3.

Do m nguyén duong nén m e {3;4}.

Vay tong cac gia trj 1a 7.




Bai tip 4. Cho ham s6 y = f(x) ¢6 dd thi nhu hinh v& bén dudi. S6 gid tri nguyén ciia tham s6 m dé do

thi ham s6 g(x) = ‘f3 (x)-31(x) +m‘ c6 dung 9 diém cuec tri 12

y A
D X
e \
----- -1
A. 16. B. 17. C. 15. D. 18.
Huéng dén gidi

Chon A.
Xét h(x)=f(x)=3f(x)+m.
Suy ra h’(x):0<:>3f'(x)[f2(x)—1]=O.

x=0

Dua vao d6 thi, ta co f’(x):0<:>{ 5
xX=-

xX=x<-2
f(x)=1<|x=x, €(-2;0) (dao ham déu doi dau khi di qua c4 3 nghiém déu 1a nghiém don va khac

x=x;>0

2 nghiém trén).

f(x)=—1®[

Ta tinh céc gia tri: h(x)=h(x,)=h(x;)=m-2

X=X 2> X . \ ‘n \ ‘n .
) (trong d6 x = x, la nghiém don x =-2 la nghiém kép).
X=-

>

—_
§<

N—
Il

h(—2)=m+2 va h(0)=m+18

Bang bién thién h(x):

X —00 Xy -2 Xz 0 X3 Xa -+a0

h'(x) - 0+ 0-0+0-0+0 -

m+18

h(x) \ 2;'””2\ 2/ \m 22'm+2\ |
i ol i o

Suy ra ham s6 4 (x) luén c6 6 diém cuc tri.
Do thi ham s6 g(x) =‘f3(x)—3f(x)+m‘ c6 dung 9 diém cuc tri twong duong dd thi y =h(x) cit

truc hoanh tai dung 3 diém (khong ké nhimg diém tiép xtic) © m+2<0<18+m < -18<m<-2.




Vay m e {—17;—16;...;—2} hay ¢6 16 gia tri nguyén cua m.

Dang 15. Biét dwgc do thi ciia ham sé f(x) tim (s6 diém) cyc tri clia ham 4n

1. Phwong phap

Buéc 1. Tim dao ham ctua ham sé y = f(u(x)) Dy = u’(x).f’(u(x)).

Buére 2. Tir do thi ham s, xac dinh s6 nghiém boi 1¢ ctia phuong trinh y'=0.
Buére 3. Két luan cyc tri cia ham sb y = f(u(x)) )

2. Bai tap

Bai tip 1. Cho ham s y = f(x) c6 dao ham trén R va c6 do thi nhu hinh v&
dudi (chi dat cuc tri tai 3 diém va cling chi c6 3 diém chung vo6i truc hoanh).

S6 diém cyec tri cia ham s6 g (x) = [f(x)]2 1a

A.S. B. 4.
C.3. D. 6.
Huéng dén gidi
Chon A.
S'(x)=0 ()
Taco: g'(x)=2f"(x).f(x).Cho g'(x)=0<
()220 (). Cho g (=02 7
Dua vao do thi trén, ta co:
X=X,
()< | x=0 (cic nghiém déu la nghiém boi 18).
X=X,
x=-2
(2)< | x=3 (trong d6 x =0 nghiém kép,hai nghi¢m kia la nghiém don).
x=0

Vay phuong trinh g’ (x) =0 ¢6 5 nghiém boi 1é.
Do vy sb diém cuc trj ciia ham s6 g (x)= [f(x)}2 1as.

Bai tap 2. Cho ham s§ y = f'(x)c6 dao ham trén

¥4
13
R va c6 do thi nhu hinh v€ bén dudi (chi dat cuc 1,
tri tai 3 diém va ciing chi c6 3 diém chung véi 1
L X3 E
truc hoanh). S6 diém cuc tri cia ham s6 2\:LD|\] 2 |2
-1 i
¢(x)=/[/(x)] 2 \
b3

A.6 B.7

Chii y: Chi can quan tam
dén nghiém béi 1é hodc
nghiém ma dao ham doi
diu khi di qua cua
phuwong trinh f'(x):O




C.8 D.9

Huéng dén gidi
Chon D
Ta co: g'(x)= f’(x).f’[f(x)].
1(x)=0 @

Cho g'(x)=0< f’[f(x)]=0 2

Dua vao d6 thi trén ta co:

X=X

()< | x=0 (cacnghiém déu la nghiém bdi 1¢).

X=X,

f(x)=x
Q) f(x) =0

f(x) =X,.

Phuong trinh f(x)=x, v6i x €(-2;-1) c6 2 nghiém don khac véi 3
nghiém x=x;x=0;x=ux,.

Phuong trinh f'(x)=0 c6 2 nghiém don la x =-2,x =3 (khac v&i 5 nghiém
don trén) va nghiém kép x=0.

Phuong trinh f(x)=x, véi x, €(2;3) c6 2 nghiém don khéc véi tit ca cac
nghi¢m trén.

Véy phuong trinh g'(x)=0 c6 tong cong 9 nghiém boi 1¢ nén ham sé

g(x)= f[f(x)] c6 téng cong 9 diém cuc tri.

Bai tap 3. Cho hamsd y = f (x) xac dinh, lién tuc trén R va c6 dung 2
diém cuc tri x=—1,x=1 c6 dd thi nhu hinh v& sau:

Hoi ham s6 y =3 (x*—6x* +9x+1)+2020 co bao nhiéu diém cyec trj?

A. 2. B. 3. r— .
2] 14 0 1/ 2 3
/ N \/

C.4. D. 5.

Huéng dén gidi 21

Chon C
Do ham sé y = f(x) 6 ding hai diém cyc tri x=—1,x=1 nén phuong trinh f’(x)=0 c6 hai nghiém

boi 1é phan bist x=—-1,x=1.




Ta co: y':3(3x2 —12x+9)f'(x3 —6x° +9x+l>

=1
3x* —12x+9=0 [x=3
V=0 x —6x’ +9x+1=-1<| x=x,(-10)

X —6x*+9x+1=1 x(x—3)2— '

Vi y'=0 c6 cac nghiém 1¢ la x =x,,x=1va x =3 nén ham s6 y=3f(x3—6x2+9x+1)+2020 c6 tat ca
4 diém cuc trj.

Bai tap 4. Biét rang ham s6 f (x) xéac dinh, lién tyc trén R co dd thi duoc cho

¥
13
nhu hinh v& bén. S6 diém cyc tri cia ham sé y = 5f[f(x—3)+ 1] -201a ls
A.6. B.S. x
C.3. D. 4. -1

Huéng din giai
Chon D.

S6 diém cuec tri ctia ham s y= 5f[f(x—3) + l} =20 bﬁng voi 86 diém cuc tri cua
ham sd y = f[f(x—3)+11 va cling bang véi s6 diém cuc tri cia ham sé g (x)= f[f(x)] .
Ta co: g'(x) = f’(x).f’[f(x)] .

S'(x)=0 (1)
FLF()]=0(2)

Duva vao @6 thi, ta co

g'(x)zO@{

0
(e [x (trong d6 x=0va x =2 la nghiém boi le).

f(x)=2(4)

(3) < x =3 (nghiém don) hodc x =0 (nghiém kép).

(2)©[f(x)=0 o)

(4) & x =x, >3 (nghiém don).
Vay phuong trinh g'(x)=0 c6 4 nghiém boi lé nén g(x) c6 4 diém cyc trj

Suy raham s6 y = 5f[f(x—3)+1]—20 cling c6 4 diém cuc tri.

Dang 16. Tim (s6 diém) cyc tri ham 4n biét do thj ciia ham s6 f'(x)

1. Phwong phap




Bai ton: Cho trude d thi cia ham sé f”(x). Tim (sé diém) cuc tri cta (d6 thi) ham s f(u).

+Néu f'(x)=0 c6 cdc nghiém x,, thi f'(u)=0<u=x,.

+ Chiing ta chi cin quan tim dén cac nghiém boi 1é ciia phuong trinh.

2. Bai tip miu
Bai tip 1. Cho ham s& y=f(x) co A
dao ham lién tuc trén R. Ham s

y=/f"(x) ¢6 dd thi nhu hinh v&.

-1 0 3
Hamsd g(x)= f(3—x2) dat cyc tiéu \

L b

tai diém
A. x=0. B. x=2.
C. x=42. D. x=-2.
Huwong din gidi
Chon A.

Phuong trinh f'(x)=0 c6 2 nghiém boi lé 1a x=—1,x=3.

Ta co: g'(x) =[f(3—x2)]’ = —2x.f'(3—x2).

x=0 x=0
Cho g’(x)zO@ 3-x'=-le|x’ =4
3-x*=3 ¥’ =0

Suyra g'(x)=0 co3 nghiémboilela x=0,x=%2.

Vi g'(3)=—6.1"(6) <0 nén ta c6 bang xét dau g(x) nhu sau:

X 1 2 0 2 o

g'(x) i 0 0 | 0

Bai tip 2. Cho ham s6 y = f(x) c6 dao ham lién tyc trén R. Ham
s0 y=f'(x) c6 dd thi nhu hinh v&.

¥

Luwu y: Do cdc nghiém déu la
nghiém bgi lé, nén g'(x)déi
ddu khi di qua méi nghiém dy.
Chinh vi vdy ma ta chi can biét
ddu ciia mot khodng nao do sé
suy ra dau & cac khodang con
lai. Do ham s6 lién tuc, nén chi
can biét dau tai 1 diém, ta sé
biét dau ¢ khoang chira diém
do.

O bai nay, ta xet tqi diém

x:3€(2;—i—oo).




S4 cuc trj ctia ham sb h(x)zf(x2 —Zx) la Chii y: Ta chi can quan tim

dén nghiém bgi lé, nén trong

A. 2. B. 4.
C.3 D.5. bai nay ta bo qua nghiém x=0
Hudng déin gidi cua phuong trinh f’(x):O
Chon C. (la nghiém béi chan nén dao
Ta c6: h'(x)=(2x—2).f'(x2—2x). ham khéng d@oi dau khi qua

. nghiém nay). Ta ciing khong
X = \ .

O L 5 can xét den phuong trinh
Dua vao do thi, taco h (x)=0<:> x =2x=-1

xP=2x=3 X =2x=-1

Phuong trinh trén chi ¢6 3 nghiém boi 1é 1a x =+1,x =3 nén ham s6

h(x) chi cé 3 diém cuo tri.

Bai tap 3. Cho ham s6 y = f(x) ¢6 do thi ham s y = f'(x) nhu hinh vé&:

d ef %
Biét f(a)> f(c)>0;f(b)<0< f(e).
S6 diém cuec tri cia ham s6 g(x) = [f(x+ m):l2 la
A.S. B.7. C.6. D. 8.
Huwéng dén gidgi

Chon B.
Tur d6 thi cua dao ham, ta c6 bang bién thién sau:

X 1 a b [+ d [ o

f'(x) £ 0 0 + 0 0o - 0 +
f(a) o0

fix) ”c]‘\"‘f{dj /
/ \‘f[ﬂl
f(b)

¥




Dua vao bang bién thién, ta thdy y = f(x) c6 4 diém cuc tri, suy ra ham s6 y = f (x+m) cling c6 4 diém
cuc tri va f'(x+m)=0 c6 4 nghiém boi I¢ phan biét. Khi f(a)> f(c)>0;f(b)<0< f(e) thi db thi
ham s y = f(x) cat truc hoanh tai 3 diém phan biét nén d6 thi ham s6 y = f(x+m) ciing cét truc hoanh
tai 3 diém phan biét.

Taco g(x)=[ f(x+m)] = g'(x)=2f"(x+m).f (x+m).

"(x+m)=0 (1
Cho g'(x)=0 j:((erm)): 0 Ez)).
Phuong trinh (1) c¢6 4 nghiém phén biét, phuong trinh (2) ¢6 3 nghiém phéan biét khac v6i 4 nghiém cua
phuong trinh (1). Vay g'(x) ¢ 7 nghiém (bdi 1) phan biét hay g(x) c6 7 diém cye tri
Bai tp 4. Cho ham s6 y = f(x) c6 dao ham lién tuc trén R, ham s y = f"(x—2) c6 d6 thi nhu hinh

dudi. SO diém cuec tri cia ham s6 y = f'(x) 1a

NI

Al B.2. C.0. D. 3.
Huwéng dén gidi

Chon B.

Ta ¢6 s6 diém cyc tri cia ham s6 y= f(x)bang véi sé diém cuc tri cia y= f(x—2). Vi ham s6

y=f(x-2) c6 2 diém cyc trinén ham s y = f(x) c6 2 diém cye tri.

Bai tip 5. Cho ham s y = f(x) lién tuc trén R ¢4 dd thi y = f'(x—2) nhu hinh v&. S6 diém cuc tri

ciahamsé y=2f(x-3)-4 la

¥




A. 4. B. 5. C.3. D. 2.
Huwéng dén gidi
Chon A.
Nhan xét: S6 diém cuyc tri cia ham s6 y =2 (x—3)—4 bang véi s diém cuc tri clia ham s6 y = f(x)
va bing véi s diém cyc tri ctia ham sé y = f(x—2). Ta c6 d6 thi ham s6 y = f(x—2) cét truc hoanh
tai 4 diém phan biét nén ham s6 y = f(x—2) c6 4 diém cyc tri. Vay hamsé y =2/ (x-3)—4 c6 4 diém

cuc tri.

Dang 17. Biét duge f'(x) hodic bang xét du, bing bién thién ciia f'(x), tim s6 diém cyec trj ciia

ham an

Bai tap 1. Cho ham s6 y = f(x) c6 dao ham f'(x) =(4—x)(x3 —1)+2x, Vx eR. S6 diém cyc tri ctia
ham sé g (x) =f(x2)—x4 -m 1a

A. 2. B. 3. C.4. D. 1.
Huwéng dén gidgi
Chon A.

Taco g'(x)= ZX[

—_—

4—x2)()c6 —1)+2x2]—4x3 =2)c(4—xz)(x6 —1).

Il
H+H <

1
2.

g(x)=0=

R oR X
(I
I+

Lap bang xét déu g'(x):

X i 2 1 0 1 2 o

g'lix) F 0 0 + 0 0 + 0

Dua vao bang xét dau, ta c6 ham s6 g (x) c6 2 diém cyc tiéu.

Lueu y: Khi lam trdc nghiém, ta c6 thé ldp bang xét dau thu gon nhir sau:

Bai tip 2. Cho ham s6 y = f(x) c6 dao ham f'(x)=x’ (x—l)(x—2)4, VxeR. Sb diém cuc tri cia
ham sé g(x) :f(x2 +x—1) la

A. 2. B. 3. C.4. D. 1.
Huéng din gidi
Chon B.




Ta co:

g’(x)=(2x+l)f’(x2+x—l)

=(2x+1)(x2+x—1)2(x2+x—2)(x2+x—3)4

D@ thay g'(x)=0 co 3 nghiém don la x=—2,x=—%,x=1 nén ham s6 ¢6 3 diém cuc tri.

Bai tap 3. Cho ham s6 y = f(x) c6 bang xét dau dao ham nhu sau:

X 0 1 2 o

F(x) -0+ 0 - 0

S6 diém cyc trj cia ham s g(x) = f(x)-x° +%x2 +6x+2020 1a

A. 3. B. 2.
C. 1. D. 4.
Huéng din gidi
Chon B.
Ta co: g'(x)zf'(x)—S(xz—x—Z).
Nhén xét: g'(-1)=g'(2)=0.
lx>2 . f'(x)<0
e Khi thi = g'(x)<0.
x<-1 —3(x2—x—2)<0
f'(x)>0
e Khi -1<x<2 thi ) = g'(x)>0.
—3(x —x—2)>0

Tic la g'(x) doi dau khi di qua 2 diém x=-1 va x=2.
Vay hamsé g (x) co hai diém cuc tri.
Bai tip 4. Cho ham s6 y = f(x) c6 dao ham f”(x)=(x—1)"(x —2x) véi Vx € R.Cé bao nhiéu gia trj

nguyén duong cta tham s6 m dé hamsé f (x2 —8x+ m) ¢6 5 diém cyc tri?

A.17. B. 16.
C. 14. D. 15.
Huwéng dén gidi
Chon D.

bat g(x)zf(x2—8x+m).

Taco: f'(x) (x—l)zx(x—2) suy ra




g’(x)=(2x—8)f'(x2 —8x+m)

=(2x—8)(x2 —8x+m—1)2 (x2 —8x+m)(x2 —8x+m—2).

[x=4
’ (x2 8x+m— 1)2 0 (1)
glx)=0e (x2 8x+m) (2)

0
(x —8x+m— 2) 0 (3)
(

Cac phuong trinh (1), (2), (3) khong c6 nghiém chung timg d6i mot va (1) néu c6 cdc nghiém thi

nghiém 4y 1a nghiém boi chan.

Suy ra g(x) ¢6 5 diém cyc trj khi va chi khi (2)va (3) déu c6 2 nghiém phan biét khac 4
16—-m>0 m<16
16-m+2>0 m<18

= Rt
16-324+m=0 m#16
16-324+m—-2#0 m#18

< m<l16.

Do m nguyén duong va m <16 nén c6 15 gid tri m can tim.
Bai tip 5. Cho ham sb y=f(x) c6 dao ham f’(x)=(x—1)(x—2)(x—3)2 (x2+2mx+5) voi moi
x € R. Cé bao nhiéu s6 nguyén m >—20 dé hamsd g(x)=f (|x|) ¢6 dung 5 diém cuc tri?

A. 6. B.7. C.9. D. 5.
Huwéng dén gidgi
Chon A.
Do tinh chat dbi xtmg qua truc Oy cua do thi ham sb f(|x|) nén ham sb g(x) = f(|x|) c6 ding 5 diém

cyc tri & f(x) c62 diém cuc tri duong < /"(x)=0 co6 2 nghiém boi 1¢ phan biét va duong (*).

x=1
x=2
Xét f’(x)=0c> (x—3)2 o

X +2mx+5= 0(1).
Dé théa man (*) ta c6 céc trudng hop sau:
+) (1) c6 nghiém kép hoac vo nghiém khi va chi khi
—5<0e5<m<A5.
Do m nguyén 4m nén m € {-2;-1;0;1;2} .

+) (1) c6 2 nghiém duong phén biét, trong d6 c6 1 nghiém bang 1, nghiém con lai khac 2.




Ta ¢6 (1) nhan x=1 la nghiém khi I’+2.1m+5=0=>m=-3. Khi m=-3, thé vao (1) ta thiy
phuong trinh c6 2 nghiém duong phan biétla x=1 va x=5. Vay m = -3 thoa man.

+) (1) c6 2 nghiém duong phén biét, trong d6 c6 1 nghiém bang 2, nghiém con lai khac 1.

Néu (1) nhén x=21a nghiém thi 2° +22m+5=0=>m = —%eEZ.

Trudng hop nay khéng co gia tri nguyén cia m thoa man.

Vay m e {—3;—2;—1;0;1;2}.

Bai tip 6. Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va bang xét ddu dao ham nhu sau:

F ! i 2 2 R

f'(x) -0 + 0 0

Hamsé g (x) =3 (-x"+4x” —6)+2x° —3x" —12x” c6 tit ca bao nhiéu diém cyc tiéu?

A. 3. B. 0. C.1. D. 2.
Huwéng dén gidgi
Chon D.

Ta cé: g'(x):—IZx(xz—2)[f'(—2—(x2—2)2)—(x2+1)]
Dua vao bang xét déu, ta c6 f'(x) <0, Vx € (—o00;—2) U (2;+00).
Tacd —2—(x*~2) <2 nén :>f'[—2—(x2—2)2}§0.

Suy ra f’[—2—(x2—2)2}—(x2+1)<0,VxeR.

x=0

x:i\/z

Vi —12f’(—2—(x2 —2)2)—(x2 +1) >0 nén g'(x) cung dau véi h(x) =x(x2 —2) nén dé thay ham sé

Do d6 g'(x)=0< { , ca 3 nghiém déu la nghiém boi 1¢.

g(x) c6 2 diém cyc ticu.

Bai tip 7. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

flix) W] [ 0 -

e 1\2/5\,




S4 cuc dai cua ham sb g(x)= [f(2x2 +x)]2 1a

A. 3. B. 2. C.1. D. 4.
Huwéng din gidi

Chon B.

Ta co
i 1
"

g'(x)= 2.(4x+1).f’(2x2 +x).f(2x2 +x) =0 ]”(2x2 +x) =0
f(2x* +x)=0.

Dua vao bang bién thién, ta cé

im 2 2x% +x=-2 ¥=-1
f(2x +x)=0<:> = 1
2x” +x=1 X=—.
2
Dua vao bang bién thién ta c6 phuong trinh f(x)=0< x=x, > 1.
Khid6 f(2x* +x)=02x" +x—x, =0.

Vi ac=2 (—xo) <0 nén phuong trinh nay ludn c6 2 nghiém trai du la

1 1[1+8x0 1+V1+8x0
X, =——— X, =——
o4 4 >4 4
, 1 148 . I JI+8 1
Taco x, <—————<~-1va x,>——+ =—,Vx,>1.
4 4 4 4 2

Ta c6 bang xét dau cua g'(x):

X o xl —1

-

g'(x) 0 + 0 o +

Tir d6 suy ra ham s6 g(x) chi c6 2 diém cyc dai.

Bai tip 8. Cho ham s6 y = f(x) lién tuc trén R, c6 bang bién thién f'(x) nhu hinh v& dudi day

X —0 -2 1 0

flrx} | [] -

0
+0 5
f(x) \ / \
2 i

S6 diém cuec tri cia ham s6 g (x) = f(x3 —3x)—éx5 —§x3 +3x+20 trén doan [-1;2] 1a




A. 3. B. 2. C. 1. D. 4.
Huwéng dén gidi
Chon C.
Taco: g'(x)= (x2 —1)[3f'(x3 —3x)—x2 —3].
D@ thay khi x e [—1;2] thi (x3 —3x) € [—2;2] va khi ay f’(x3 —3x) € [—3;1] .

Suyra 3f'(x*-3x)-x" -3<0.

Déau "=" xay ra khi
x*=0

Vay 3f'(x’ =3x)-x" =3<0,vxe[-1;2].

Khi d6 g'(x)=0< x==1 (déu c6 2 nghiém don).

Bang xét dau g'(x),xe[-1;2]1a

g x) 0 | 0

Vay ham sb g(x) = f()c3 —3x)—éx5 —§x3 +3x+20 trén doan [—1;2] chi ¢6 1 diém cyec tri.

Bai tip 9. Cho ham s y=f(x) c6 dao ham f"(x)=(x—1)(x—2)(x—4)(x=5)véi xeR. Cé bao

nhiéu gia tri nguyén ciia tham s6 m dé ham s6 g (x) = f (x)—mx cé 4 diém cuc tri?

A.S. B. 6.
C.7. D. 8.
Huéng din gidi
Chon B.

Tacé: g'(x)=f"(x)-m.

Cho g'(x)=0< f'(x)-m=0<(x*—6x+5)(x* —6x+8)—m=0.

Pit t=(x—3)’, >0, phuong trinh tr¢ thanh:

(t-4)(1-1)-m=0<1"-5t+4-m=0 (1).

Ham s6 g(x)=f(x)-mx c6 4 diém cyc tri khi va chi khi (1) c6 2 nghiém dwong phan biét

A=25-4(4-m)>0
&<85=5>0 <:>—%<m<4.
P=4-m>0




Do m nguyén va m e(—%%j nén m e {-2;-1;0;1;2;3}.

Bai tdp 10. Cho ham s6 y = f(x) c6 dao ham f"(x)=xv/8—x?,Vxe [—\/§;\/§]. C6 tht ca bao nhidu gi4
tri nguyén ctia tham s6 m dé hamsé g(x)= f(x)—m’x—2mc6 2 diém cyc trj?

A.3. B.4. C.s. D.2.
Huéng din gidi
Chon D.
Ham s6 g(x) =/ (x)—m"x—2m xdc dinh trén [ —/8;v8 .
Pao ham g'(x) = f'(x)—m’ = x\8—x* —m’.
Ham s6 g(x)= f(x)-m’x—2m c6 2 diém cuc tri khi g'(x)=0 c6 2 nghiém phan biét va g'(x) doi
déu qua cac nghiémdo  (1).
Taco: xV8—x" —m’ =0 x8—x" =m’  (*).
Xeét ham s6 h(x) = /8- 2", x e[ —8;8 .
8—2x"

Co h'(x)z -

. Cho h'(x)=0<:>x=-|_-2.

Bang bién thién ctua ham /(x):

h'(x) I] 0 t 0

a
hix) | o n/ \\

Dua vao bang bién thién, suy ra (*) c6 t6i da 2 nghiém hay g'(x)=0 c6 t6i da 2 nghiém.

-2<m<2
Vay (1)<:>0<m2<4<:>{ "
m#0.

Vi m nguyén nén m e {—1;1}.






