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UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 1. TINH PON PIEU CUA HAM SO
PHAN CUC TRI CUA HAM SO

KIEN THUC CAN NHO:
-binh li cuc tri

g Piéu kien can : Néuhamso y = f(X) ¢6 dao ham trén khoang (a;b) va dat cuc dai

tai x_thi f¢x )= 0.

g Piéu Kién dii :

Néu fdx) doi dau tir dm sang dwong khi X di qua diém x_ thihamsé y = f(x)

dat cuc tiéu tai diem x_.

Néu fdx) doi dau tir dwong sang am khi X di qua diém x_ thihamsé y = f(x)

dat cwe dai tai diém X,

g Pinh 1i 3: Gia sir y = f(x) €6 dao ham cap 2 trong khoang (x,- h; x_+ h), véi h > 0. Khi
do:

Néu ydx_ )= 0, ydx_)> 0 thi x_la diém cuc tiéu.

Néu ydx_ )= 0, ydx ) < 0 thi x_la diém cuc dai.

- C4c THUAT NGU can nhg

g Diém cue dai (cuc tiéu) cia ham sé la x_, gia trj cure dai (cuc tiéu) cua ham so 1a f(x )

(hay y_, hodc y_.). Diém cuc dai cia dé thi ham sé 1a M (x ; f(x_)).

bydx,)= 0

g Néu M(x_;y,) la diém cuc tri ciia dé thihamso y = f(x) P | - >
FMOGY) Ty = f(x)
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&& Y7 Gia tri cuc dai (cuc dai)
. ¥ ctia ham sd

Diém cuec tiéu
ctia ham s&

- ) ¥ w (2 /
ia tri cuc tiéu 4l ) & 50
HEY "\ Yo AN
(cue tiéu) ~ "(QO' JOQQ'
cua ham so 28 @6
O &

¢ Dwa vao bang bién thién:
- Néu x qua diém x, ma f'(x) doi tir dau (+) sang dau (-) thi X, la diém cuc dai.
- Néu x qua diém x, ma f'(x) doi tir dau (—) sang dau (+) thi X, la diém cuc tiéu.

(s6 lan doi dau cua f'(x) chinh bang s6 diém cuc tri cua ham so)

@ HE THONG BAI TAP TRAC NGHIEM.

BAI TAP TRAC NGHIEM TRICH TU PE THAM KHAO VA PE CHINH THUC

CUA BQ GIAO DUC TU NAM 2017 PEN NAY
Caul: Cau 26 (101-2023) Cho ham sb y=ax®+bx”*+cx+d(a,b,c,d el )co do thi 1a duong cong
trong hinh bén. Gia tri cuc dai ciia ham s6 da cho béng:

Yk

ey Ty epep—

A 0. B. 1. C. 3. D. 1.
Loi gidi
Gi4 tri cuc dai cia ham s6 12 3.
Cau2: Cau 12 (102-2023) Cho ham s6 y =ax’ +bx® +cx+d, (a,b,c,d el]) c6 dd thi la duong cong

nhu hinh bén.
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Cau 3:

Cau 4:
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o -

|]Y

PR U ——

Diém cuc tiéu caa ham sb di cho 1a
A. x=1. B. x=-2. C. x=-1. D. x=2.

Lo giai
Tir d6 thi ta thiy diém cuc tiéu cia ham s da chola x=1.
Cau 3 (103-2023) Cho ham s6 y=ax’+bx*+cx+d (a,b,c,de) c6 do thi 1a duong cong

trong hinh bén. Diém cuc tiéu cua ham s6 da cho la

3.
_—{-
i
P\
-2 —I‘I 0 Ii 2 3
:
—11 :
i
D e ———
—34
A, x=1. B. -2. C. x=-1. D. x=2.
Loi giai

Cau 9 (104-2023) Cho ham s6 y= ax®+ bx*+ cx+ d (a,b,c,d1 ;) co d6 thi 1a duong cong
trong hinh bén.
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Y

Gia tri cuc dai ciia ham s da cho bang
A 3. B.O. C. 1. D. 1.
Loi gidi
Dua vao d thi, gié tri cuc dai cia ham s bang 3.
Cau 28 (101-2023) Cho ham sb bac bon y = f(x) c6 do thi 1a dudng cong trong hinh bén. Sb
diém cuc tiéu cua ham sb da cho 1a

yn

Y

O

A1, B. 3. C.0.
Léi giai

o
N

S6 diém cuec tiéu ctia ham sd da cho 1a 2.

Cau 23 (104-2023) Cho ham sb bac bén y = f (x) c6 dd thi nhu duong cong trong hinh bén. S6
diém cuc tiéu cua ham s da cho la

YA

<Y

A. 3. B. 1. C. 2. D.0.
Loi giai
Socuctiéula 2.
Cau 24 (102-2023) Cho ham sé y = f(X) c¢6 dao ham f'(x) = (x+2)(x-1), vx el . Sb diém
cuc tri cia ham sb di cho 1a
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A 2. B.O. C. 3. D. 1.
Léi gidi

Xét phuong trinh f'(x) =0

<:>f’(x):(x+2)(x—1)=0<:>{x+2:0 {X:_Z

o
Xx-1=0 x=1

Ta c6 bang xét dau

f'(x) + 0 - 0 +

Tir bang xét dau ta c6 s diém cuyc tri caa ham sé da cho 1a 2.
Cau8: Cau 21 (103-2023) Cho ham s y = f (x) c6 dao ham f'(x)=(x+2)(x-1), Vxel . Sé diém

cuc trj ctia ham sb di cho 1a
A. 0. B. 1. C. 2. D. 3.

Loi gidi
Do f'(x)=(x+2)(x-1), ¥xell nénhamso y= f(X) lién tuc trén [ . Ta lap duoc bang

bién thién nhu sau:

f(x) + 0 - 0 +

Duya vao bang bién thién suy ra s6 di€m cuc tri cia ham s6 da cho 1a 2.

VD-VDC-CUC TRI CUA HAM SO
Cau 9: Cau 41 (101-2023) C6 bao nhiéu gia tri nguyén cua tham sé6 m sao cho tng véi mdi m, ham sb

y =—x>+3x* —3mx +2 c6 dung mot cyc tri thudc khoang (-2;5)?

A.16. B. 6. C.17.

o
\‘

Loi giai

y' =—3x*+6x-3m
ham s y = —x® +3x —3mx+2 co diing mot cuc tri thudc khoang (-2;5) khi va chi khi

y' =0 c6 mét nghiém thugc khoang (-2;5) <> x* —2x+m=0 c6 mot nghiém thudc khoang
(-25)

o X2 -2x=-m

g(x)=x"-2x=g'(x)=2x-2

9'(x)=0=2x-2=0=x=1
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Céu 10:

Cau 11:
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Péhamsécolcuctri =>8<-m<15< -15<m<-8=me {—14; -13;,-12;-11;-10; —9;—8}

Cau 40 (102-2023) C6 bao nhiéu gia tri nguyén cia tham sé m sao cho ang véi mdi m, ham sé

y = 1 X3 —x?— mx+§ c6 ding mot diem cyc tri thude khoang (0;6) ?
A. 24. B. 25. C. 26. D. 23.
Loi giai

Taco: y=x*-2x-m=0< f (x)=x"-2x=m (*).

BBT cho ham sb f (X)

X —o0 0 1 6 +0
4o0 +o
24
f(x) >
"
0
\ .

Ham s6 ¢6 ding mot diém cuc tri thuoc khoang (0;6) khi 0<m <24,

Vi mel nén me{0;1;2;..,;23} . Vay c6 tat cd 24 gia tri nguyén ctia m.

Cau 39 (103-2023) C6 bao nhiéu gia tri nguyén cua tham sé m sao cho tmg véi méi m, ham sé
y= —% X2 +2X% + mx —g c6 dang mot diém cuc trj thudc khoang (—1;8) ?
A. 26. B. 36. C. 35. D. 27.

Loi giai

y:—%x3+2x2+mx—g:>y’:—x2+4x+m.

y =0 m=x*-4x.
Xét ham s6 g(X)=x*—4x = g'(x)=2x—4.
9'(x)=0=x=2.

Béng bién thién
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X -1 2 8
g'(x) — 0 +
32
g(x) i \
—4

Hamsd y= —% x> +2x% + mx —% c6 ding mot diém cyec tri thudc khoang (—1;8) khi va chi khi
y' =0 c6 ding mot nghiém boi 1¢ thudc khoang (-1;8).
Suyra5<m<32.

Cau 12: Cau 41 (104-2023) C6 bao nhiéu gia tri nguyén cua tham s6 m sao cho tng véi mdi m, ham sb
y=x>-3x +3mx+% c6 diing mot diém cuc trj thuoc khoang (-1,5)?

A 17. B.12. C. 16. D. 11.
Lo gidi

Cach 1: y'=3x>-6x+3m

A"=9-9m

y'=3x*>—6x+3m=0 cd 2 nghiém phan biét x,,x,(Xx, <X,) <9-9m>0<m<1

m<1=x _3-v9-%m '93_9m=1—\/1—m,x2 _3+~¥9-5m “2_9m=1+\/1—m

Ham s6 y = x> —3x° +3mx+§ c6 dang mot diem cyc tri thugc khoang (-1;5) khi va chi khi

TH1.
' m<1
{flz?<1<5£xz® ~1<1-J1-m<5
5<1+/1-m
m<1 m<1
ol 2<-l-m<4e2>1-m>-4 Loali.
JI-m=>4 JI-m>4
TH2.
m<1 m<1

A'>0
{ <1 5<:> —-1<1+J1-m<5<{-2<J1-m<4
X, <-1<X <

' ’ 1-V1-m<-1 JI-m>2

m<1 m<1 m<1 5<m<_3
= = = < -15<m<—
2<+l1-m<4 4<1-m<16 -3>m>-15

= m e {-14;-13,-12;-11;,-10;,-9; -8, -7, -6, -5;—4; -3}

Céch 2:
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Céau 13:

Cau 14:
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y'=3x"—6x+3m

YCBT < PT 3x* —6x+3m =0 c6 2 nghiém phan biét trong d6 c6 ding 1 nghiém thuoc khoang
(-15).

Xét 3x* —6x+3m=0< f (x)=x*-2x=-m.

Hams6 f (x)=x*-2x ¢6 f'(x)=2x-2.Cho f'(x)=0<« x=1.Taco bang bién thién

x —n -1 1 5 Jon
Six) -

40

- 0 +
15
£ \3 /
\ .

Tu BBT suy ra diéu kign 3<-m<15< -15<m<-3=me{-14;-13;..;-3}. Vay co 12 gia
tri thoa man.
(MPD 101-2022) Cho ham sb y = f (x)cd bang bién thién nhu hinh vé&

T |—oco —1 1 400
Ji=) + 0 - 0 +

7= _W/E\\‘*_z/

Diém cuc tiéu caa ham sb da cho 1a
A x=-2. B. x=2. C. x=-1. D. x=1.

Loi giai
Chon D

Dua vao bang bién thién, ta thdy ham sé dat cuc tiéu tai diém x =1
(MD 102-2022) Cho ham s6 y = f (x) c6 bang bién thién nhu sau:

T —00 -1 1 +00
f(x) + 0 — 0 +
2 400
—00 -2
Piém cuc tiéu caa ham sb da cho la
A. x=-2. B. x=-1. C. x=2. D. x=1.
Lot giai
Chon D

Tir bang bién thién ta thdy ham sé da cho co6 diém cuc tiéu 1a x =1.
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Cau 15: (MD 103-2022) Cho ham s y =ax* +bx?+c co do thi 1a dwong cong trong hinh bén. Gia tri
cuc tiéu caa ham sé di cho bang

il = ===
el = e = ===

.._.___
|

J—
o |

I
A. 1. B. 4. C. -1. D. 3.
Loi giai
Chon D
Gia tri cuc tiéu cua ham sb da cho bang 3.
Cau 16:  (MD 103-2022) Cho ham s6 bac ba y = f (x) c6 dd thi la duong cong trong hinh bén. Diém
cuc tiéu cta dd thi ham sé da cho co toa do la

by

Ny, .

A. (1;-1). B. (3;1). C. (1;3). D. (-1;-1).

Loi giai
Chon D
biém cuc tiéu ciia d6 thi ham sb da cho c6 toa do I3 (-1;-1).
Cau 17: (MD 104-2022) Cho ham s6 bac ba y= f (X) c6 d6 thi la dudong cong trong hinh bén. Diém

cuc tiéu cua dd thi ham sb da cho c6 toa do 1a
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A. (13). B. (31). D. (L-1).

Léi giai

Chon C
Diém cyc tiéu cia do thi ham sé da cho ¢6 toa do 1a (- L- 1).

Cau 18: (MD 104-2022) Cho ham s y =ax* +bx? +cco d thi 1a duong cong trong hinh bén. Gia trj
cuc tiéu ciia ham sé di cho bang

X
A. 3. B. 4. C. -1. D. 1.
Loi giai
Chon A
Gia tri cuc tiéu: y., =3.
Cau 19: (MD 101-2022) Cho ham sé y = ax* +bx® +¢ ¢6 do thi nhu hinh cong trong hinh bén.
| ]
W |
S6 diém cuc tri cia ham sb da cho 1a
A 2. B. 3. C. 1. D. 0.
Lo giai
Chon B
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Nhin vao db thi ta thay ham sé da cho c6 3 diém cuyc tri.
Cau 20: (MD 102-2022) Cho ham sé y =ax* +bx?+c c6 do thi nhu duong cong trong hinh bén.

| o |

S6 diém cuc tri cia ham sb da cho 1a
A. 1. B. 0. C. 2.

o
w

Loi giai
Chon D
Tir d6 thi ta thay: S6 diém cuc tri caa ham sé da cho 1a 3.
Cau21: (MDP 101-2022) C6 bao nhiéu gia tri nguyén duwong cua tham sé6 m dé ham s
y =|x* —2mx* +64x| o diing ba diém cuc tri?
A. 5. B. 6. C.12. D. 11.
Loi giai
Chon C

Xéthams6 f (x)=x"—2mx*+64x = f'(x)=4x°—4mx+64.

Taco f’(x)=0<:>4x3—4mx+64:0:>m:x2+E.
X

Dit g(x):x2+%:>g’(x):2x—i—?:> 9'(x)=0=x=2.

Bang bién thién

X —0 0 2 +x
g'(x)
+oo +oo +
" \ /
12
-0
. . 4 2 x=0
Xét phuong trinh f (x) =0 x* —2mx* +64x=0 < 5 .
X —2mx+64=0
Suyra x*—2mx+64=0= m:%x2 +§.
X

Dit h(x):%x%%: g’(x):x—i—§:>h'(x):0:>x:2§/2.

Bang bién thién
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X |-® 0 234 +0
h'(x)
+ +0 T
. \ /
1232
—

Nhan xét: S6 cuc tri ham s6 y =|f (x)| bang s6 cyc tri ham sé y = f (x) va sé nghiém boi I¢

cua phuong trinh f (x)=0.

Do d6 yéu cau bai todn suy raham s6 y = f (x) ¢6 1 cuc tri va phuong trinh f (x)=0 c6 2

m<12 1
o m<

m<1232

Vi tham s6 m nguyén duong nén me{1;2;3;4;5;6;7;8;9;10;11;12} .

nghiém boi 1é { 2.

Vay c6 12 gia tri nguyén duong ctia tham sé m thoa man.
(MP 102-2022) C6 bao nhiéu gia tri nguyén am cua tham sé a dé ham sé y =|x* +2ax® +8x

c6 ding ba diém cuc tri?
A. 2. B. 6. C.5. D. 3.

Loi giai
Chon D

Xéthamso f(x)=x*+2ax’ +8x = f'(x)=4x>+4ax+8.

Tacé f’(x):0<:>4x3+4ax+8:0:>a=—x2—g.
X

Dit g(x):—x2—§:> g’(x):—2x+%:> g'(x)=0=x=1.

Bang bién thién

z |- 0 1 +0
g+ + 0 -

+00 -3 +00

—00 —o0 —Q0

x=0

Xét phuong trinh f(X)=O©X4+2aX2+8X=O<:>{ 2,0 8_0"
X*+2ax+8=

Xét phuong trinh X3+2ax+8:0:>a:—%xz—ﬂ.
X
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Dt h(x):—%xz—§:>h’(x):—x+%:>h’(x):0:>x=§/2.

Bang bién thién

T |—o0 0 \3/; +00
B (x) + + 0 -
+00 _33/5 +00

Nhan xét: S6 cuc tri ham s6 y =|f (x)| bang s6 cuc tri ham sé y = f (x) va sé nghiém boi l¢

cua phuong trinh f (x)=0.

Do d6 yéu cau bai toan suy ra ham s6 y = f (x) c6 1 cuc tri va phuong trinh f (x)=0 c6 2
higm boi 16 12 > 3
nghiém bol le & az>-3.
a>-332
Vi tham s6 a nguyén am nén a e {-1,-2;-3}.
Vay c6 3 gia tri nguyén am cua tham s a thoa mén.
(MD 103-2022) C6 bao nhiéu gia tri nguyén am cua tham s6 a dé ham s y =|x* +ax* —8x| c6

dung ba diém cuc tri?
A. 5. B.6. C. 11. D. 10.

Léi gidi
Chon B
Xéthamsé f(x)=x*+ax’—8x; f'(x)=4x"+2ax-8
x=0
f(x)=0<
(%) {x3+ax—8:0
Vi phuong trinh bac ba luén c6 téi thiéu 1 nghiém nén dé ham s6 y =|f ()| c6 dung ba diém
cuc tri thi phwong trinh f (x)=0 ¢6 2 nghiém phéan biétva f'(x)=0 c6 dung 1 nghiém boi
lé.
bat g(x)=x’+ax—8=¢'(x)=3x*+a.

Dé g(x)=0 c6 1 nghiém duy nhat =0 (1)

TH1: 3x* +a =0 vo nghiém hoic c6 nghiém kép < a >0

a<o0
TH2: 3x* +a=0 c6 hai nghiém phan biét < 3
X=t |2
3
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a
g —— (>0 _E _E+a —E—8>0 a H
w/ 3 3\ 3 3 a,|—— >6(sai)
= 3

(1)= =N
g(_ /_%]<O % /—%—a,/—%—8<0 a>—3§/176

Suyra a> ~3316

bé f'(x)=0 c6 ding 1 nghiém boi I& (2)
TH1: 12x* + 2a =0 vd nghiém hoic c6 nghiém kép < a>0

a<0
TH2: 12x* +2a =0 c6 hai nghiém phan biét < _a
X=t, |2

, / a / /
f( _8]20 42 -8 22 -2 _8>0 a -
6\ 6 6 a,[—— >6(sai)
- = 6
ol [a)lo |42 ]2 2al-2 g<0 |az-6
6 6V 6 6

Suyraa>-6

(2)=

Vay a>-6thoa ycbt véi aell” = ae{-6;-5-4;-3,-2;,-1} .
Céach 2:
y =‘x4 +ax’ —8x‘

(x4 +ax? —8x)(4x3 +2ax—8) B 2x(x3 +ax—8)(2x3 +ax—4)

‘x“ +ax? —8x‘ ‘x“ +ax? —8x‘

y'=

Péham sé y = ‘X" +ax’ —8X‘ c¢6 dung ba diém cuc tri = phuong trinh y' =0 c6 dung 3

nghiém boi lé.

Vi x =0khong l1a nghiém cia cac phuong trinh x° +ax—8=0 va2x’+ax—4=0

Khi x=0
. 3 8—x°
Tacd X’ +ax—-8=0=a= =g(x)
X
- 3
9'(x)= 8 22X —0ex=-34

X
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x -0 — 0 +o0
g'(x) + 0 _ _
£(5)
93
Tach 2x3+ax—4:0:>a=4 2X =h(x)
X
, —4-4x°
h'(x)= — =0 x=-1.
X
X —c0 —1 0 +a0
h'(x) + 0 — —
+o0
—6

Y&u ciu bai toan = a>-6Vvoi ac¢ = ae{-6,-5-4,-3,-2,-1} .
Cau 24: (MDP 104-2022) C6 bao nhidu gid tri nguyén duong cua tham s6 m dé ham s
y =|x* —mx* —64x| c6 diing ba diém cyc tri?

A. 23. B. 12. C. 24. D. 11.
Loi gidi
Chon C
A 4 2 4 i 3 2 32
Xét f(x)=x"-mx’—64x.Taco f'(x)=4x-2mx—64=0=>m=2x"-—=.
X
Dt g(x):2x2—g:> g'(x)=4x+¥:>g'(x):0<:>x:—2.
X X
S -2 0 +00
g'(x) - 0 + +
+00 +ox 400
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Céau 25:

Cau 26:
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& i 4 2 x=0
Xét phuong trinh f (x)=0< x* —mx* —64x=0< _
x> —mx—64=0
Xét x3—mx—64=0:m:x2_%_
X
Dt h(x) =3 -2 = (x)=2x+ 25 = /(x) =0 x=-332.
X X
? |00 —V/32 0 oo
h'(x) = 0 + n
—+00 +oa too
hix)
h(—+v/32)
-0

Ta c6 sb diém cyc trj cia ham sé y =| f ()| bang tong s diém cyc tri cia ham s y = f (x)
(

va s6 nghiém bgi 1¢ ciia phuong trinh f (x)=0.

Suy ra yéu cau bai toan tr¢ thanh ham s6 y = f (x) c6 1 diém cyc tri va phuong trinh f (x)=0

m<24

msh(—§/3_2)z30,23:>mS24'

cd 2 nghiém boi le {
Vi m nguyén duong nén c6 24 gia trj thoa yu cau bai toan.
(PTK 2020-2021) Cho ham sb f (X) c6 bang bién thién nhu sau:

00

f(x) +

fix)

Piém cuc dai cia ham sb da cho 1a:

A. x=-3. B. x=1. C. x=2. D.
Loi gidi
Vi fdx) doi dautir + sang - khi hamsé qua x= - 2 nén x., = - 2.

(MD 102 2020-2021 — DOT 1) Cho ham sé y = f (x) c6 bang bién thién nhu sau:

xr | —00 +00
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Gia tri cuc dai ciia ham s6 da cho bang
AR B. —1. C. -5. D. 1.
Loi giai
Dua vao bang bién thién, Gié tri cuc dai caa ham sb da cho bing 3.
Cau 27:  (MD 103 2020-2021 - DQT 1) Cho ham sb f (x) ¢6 bang xét dau dao ham nhu sau:

x —0 -3 -1 1 2 +o0

f’(:r) + 0 -0 £+ 0 - 0 <«

S6 diém cuc tri ctia ham sb da cho 1a
A 2. B. 3. C. 4. D. 5.

Lo giai
DPao ham d6i dau 4 1an nén ham sb ¢ 4 diém cyc tri.
Cau 28: (MD 104 2020-2021 - DQT 1) Cho ham s6 y = f (x)c6 bang bién thién nhu sau

T | —o0 -1 0 1 400

+ 0 - 0 55 0 —
3 3
lf(_r) / \ / \
Z 00 1 —00
Gia tri cuc tiéu cua ham sé da cho bang
A. 0. B. 3. c.l D. —1.

Loi giai
Tir bang bién thién suy ra gia tri cuc tiéu 1a y =1.
Cau 29: (MD 104 2020-2021 — POT 1) Cho ham s6 y = f (X) ¢6 bang xét dau cua dao ham nhu sau:

Tr |—oc -2 -1 2 4 +o0o

f@| + o - 0o + 0o - 0 +

S6 diém cuc tri cuia ham s di cho la
A. 3. B. & C. 2. D. 5.

Loi giai
T bang xét dau ta thdy ham s y = f (X) d6i diu khi qua x=-2; x=-1; x=2; x=4.
Do d6, ham s6 da cho c6 4 diém cuc tri.
Cau 30: Chohamsé y=ax*+bx*+c (a,b,cell) c6 dd thi la duong cong trong hinh bén. Diém cuc dai

cua ham sb di cho 1a:
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A

———— -

Loi gidi
Dua vao dd thi ta thiy diém cuc dai ciaham sé 1a x=0.

Cau 31: Chohamsé y= f (x) co bang bién thién nhu sau:

(N 1 5 +00
fx) + 0 — 0 +
3 Too
f(z)
“ -
S6 diém cuc tri cia ham sb da cho 1a
A. 0. B. 1. c.@& D. 3.

Loi giai
Duya vao bang bién thién, ta théy ham sb dé cho c6 hai diém cuc tri tai x=1 va x=5.
Cau 32: Cho ham s f (x) co bang bién thién nhu sau:

+ —oo 1 5

Fx) - 0 +

Lhi O

S (=)

-3

S6 diém cuc tri cuia ham s di cho la
A. 1. B. 3. C.0. D. 2
Loi giai

Dua vao bang bién thién, ta théy ham sb o hai diém cuc trila x=1 va x=5.

Cau 33: Chohamsé y=ax*+bx’+c, (a,b,ceR)co do thi la dudng cong nhu hinh bén. Piém cyc ticu

ctia ham sb da cho la:
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| ¥

k===

D. =08

A x=-1. B.

Loi giai

Nhin vao db thi ham s ta thay ham s6 c6 diém cuc tiéu la x=0.
Cau 34: (MD 103 2020-2021 — DQT 2) Cho ham sb y = f (x)c6 bang bién thién nhu sau:

X | =% -2 0 2 +oo

f)l + 0 - 0 + 0 -
f(x)/3\0/3\

Hoi s6 diém cuc tri cia ham sd da cho 1a
Al B. 4. cB D. 2.

Léi giai

S6 diém cuec tri cia ham s d3 cho 1a 3.
Cau 35:  (MD 103 2020-2021 — DQT 2) Cho ham s6 y=ax"+bx*+c (a,b,ceR)cé dd thi la duong
cong trong hinh bén. Piém cuc dai cua ham sé da cho 1a:

¥

T T )

A. x=1. B. x=-2. ol ] D. x=-1.
Loi giai
Tur d6 thi ham sb ta co diém cuc dai cia ham sb 1a x =0.
Cau 36: (MD 104 2020-2021 — DQT 2) Cho ham s y = f (x) c6 bang bién thién nhu sau:
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r—no -2 2 +00
fx) - 0 + 0 — 0 +
oo 0 +0ox,
1)
-3 -3

S6 diém cuc tri ctia ham s da cho 1a
A 2. B. 1. C.

Lai giai
Tir bang bién thién ta thiy ham sé d cho c6 ba diém cuc tri.
(MD 102 2020-2021 —DOT 1) Cho ham s6 y = f(X) cd bang xét ddu cia dao ham nhu sau:

x |—oo -3 -2 3 5 +00
y" - 0 + 0 - o+ 0 -
S6 diém cuc tri ctia ham sb da cho 1a
A. 5. B. 3. C. 2. D. 4
Loi gidi
Chon D

Theo bang xét dau, ta thiy dao ham doi dau 4 1an nén ham sb c6 4 diém cuc tri.

(MD 103 2020-2021 —POT 1) Cho ham s y = f (X) c6 bang bién thién nhu sau

i — %0 _? 0 Q +oa

F@| - o+ o - 0
+oa / 3 +oa
\ | \ | /

Gia trj cuc dai cia ham sd da cho 1a
A. 8 B.0O.

)

C. 2. D. 1.

Loi gidi
Quan sét bang bién thién ta thay, ham sb dat cuc dai tai x =0 va gia tri cuc dai cua ham s 1a 3
(MD 104 2020-2021 — DQT 2) Cho ham s6 y =ax*+bx’+c(a,b,cel) c6 dd thi 1a dudng

cong trong hinh bén. Diém cuyc tiéu cua ham so la:
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Loi giai

Dua vao dd thi ta c6 diém cuc tiéu cia ham s6 1a x=0.
Cau 40: (D& tét nghiép 2020 Ma dé 101) Cho ham f (x) c6 bang bién thién nhu sau:

T —00 0 3 +o0
f’(w) -+ 0 — 0 +
“+oo
2
— o0 =5

Gia tri cuc tiéu cua ham sé da cho bang

A 3. B. -5. C.0. D. 2.
Léi giai

Chon B

Tu BBT ta ¢ ham sé dat gia tri cuc tiéu f (3)=-5 tai x=3

Cau41: (Pé tét nghiép THPT 2020 mia dé 103) Cho ham sé f (x) c6 bang bién thién nhu sau:

T =0 -9 2 +0o0
I(x) — 0 + 0 —
@) +00 3
flx
\1/ \_OO

Gia tri cuc tiéu cua ham sé da cho bang
A 2. B. -2. C. 3. D. -1.
Loi giai
Chon D
Gia trj cuc tiéu cua ham sé da cho bang —1.
Cau 42: (Pé tt nghiép THPT 2020 ma dé 102) Cho hamsé f (X) c6 bang bién thién nhu sau.

x —00 -2 3 +0o0
f(x) -0 + 0 -

+00
f(x) \3/2\

Gia tri cuc dai ciia ham sb da cho bang
A 3. B 2. C. 2. D. -3,

Léi gidi

Chon B
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Dua vao bang bién thién, ta thdy gia tri cuc dai cia ham s6 da cho 1a y,, = 2.

Cau 43: (D& tét nghiép THPT 2020 mi dé 104) Cho ham sé f (x) c6 bang bién thién nhu sau:

T | —00 -1 3 +o0

f(2) + 0 -0+

+00
2
f(T) / \_3 /

Gia tri cuc dai ciia ham s da cho bang
A. 3. B. -3. C. -1.
Loi gidi

o
N

Chon D

Gia tri cuc dai ctia ham s di cho bang 2.
Cau 44: (Dé tot nghiép 2020 Ma dé 101) Cho ham s6 f (x) lién tuc trén ; va co bang xét dau cia

f'(x) nhu sau:

X ‘ —0 -1 0 1 40
J'(x) ‘ + 0 - 0 4 H -0 -
S6 diém cuc dai ciia ham sb d cho 1a
A. 4. B. 1. C. 2. D. 3.
Loi giai
Chon C

Dohamso f(x) liéntuctrén ; , f'(-1)=0,
f'(1) khong xac dinh nhung do ham s lién tuc trén ; nén ton tai f (L)
va f'(x) doi dau tr "+" sang "—" khi di qua céc diém x=-1, x=1 nén ham s6 da cho dat

cuc dai tai 2 diém nay.

Vay sb diém cuc dai cua ham sb da cho 1a 2.
Cau 45: (D¢ tét nghiép THPT 2020 mé dé 102) Cho ham f (x) lién tuc trén [ va c6 bang xét dau

f '(X) nhu sau:

x| = -1 0 1 2 o
£ - 0 + 0 - | + o +
S6 diém cyc tiéu cua ham sé 1a
Al B.2. C.3. D. 4.
Loi giai
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Chon B

Tathdy f'(x) doidau2 lantir (-) sang (+) khi qua cac diém x=—-1x=1 nén ham s 6 2

diém cuc tiéu.
(Pé tot nghiép THPT 2020 ma dé 103) Cho ham s f(x) lién tuc trén [ va c6 bang xét dau
caa f'(x) nhu sau:

T | —00 -2 1 2 3 +00

f@l - o o+ o — | + 0 4
S6 diém cuec tiéu ciia ham sd da cho 1a
A. 2. B. 4. C. 3. D. 1.
Loi gidi
Chon A

(Dé tot nghiép THPT 2020 ma dé 104) Cho ham so f(x) lién tuc trén R ¢ bang xét dau

f'(x)

X | —0 -2 1 2 3 +oo
f'(x)‘ +0_0+H,0,
S6 diém cuc dai cia ham sb da cho 1a:
A. 3. B. 1. C.2. D. 4.
Loi giai

Chon C
Ta co: f'(x)=0, f'(x) khong xéac dinh tai x=-2;x=1x=2,x=3. Nhung ¢6 2 gia tri

X=-2;X=2 maquadé f'(x) doi dau tir dwong sang am nén ham s6 da cho c6 2 diém cuc dai.

(D& minh hoa 1, Niim 2017) Cho ham sby = f (x ) x4c dinh, lién tuc trénl] va c6 bang bién

thién:
T | —» 0 1 +ao0
y' + | - 0 +
y 40

Khang dinh nao sau ddy 1a khang dinh diing?
A. Ham sb c¢6 dang mot cyc tri
B. Ham sé ¢6 gia trj cuc tiéu bang 1
C. Ham s6 ¢6 gié tri 16n nhat bang 0 va gia tri nho nhat bang -1
D. Ham sb dat cuc dai tai X = 0 va dat cuc tiéu tai X =1,
Loi giai
Chon D

Chon A sai vi ham s6 c6 2 diém cuyc tri
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Chon B sai vi ham sb c6 gia tri cuc tiéu y = —1 khi X =0
Chon C sai vi ham s6 khéng c6 GTLN va GTNN trén U .
(D& minh hoa 1, Nim 2017) Tim gié tri cuc dai Y., cia ham sy =X° —3X +2.
AVYep = 4 B. Yep =1 C.¥Yep = 0 D. Yep = -1

Loi giai

Chon A
y =x%=3X +2 Tap xac dinh:D =1

Tacé:y'=3X2—3;y':0<:>3X2—3:O<:>X=ilsuyray(—1)=4;y(1)=0

Gigi han: limy = —o0; limy = +oo

X—>—0 X—>+0

Bang bién thién:

T —an -1 1 400

y' + 0 — 0 +

| /4 \ / h
—o0 0

Vay ham sé dat cuc dai tai x = -1,y =4.
(P& minh hoa 2, Niim 2017) Cho ham s y = f (X) xac dinh, lién tuc trén doan [~2;2] va co
db thi 1a dwong cong trong hinh v& bén. Ham s6 f (X) dat cuc dai tai diém nao dusi day?

o’

[ EE———

A X=-2, B. x=-1. C. x=1, D. xX=2
Lovi giai
Chon B
Quan sat d thi, dau f'(Xx) ddi tir dwong sang am khi qua diém x=-1 nén ham s6 f(x) dat

cuc dai tai diém x=-1.
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2
. . X“+3 .
Cau 51: (Pe minh hoa 2, Nam 2017) Cho ham so y = 1 Ménh d¢ nao dudi day dang?
A. Cyc tiéu ciia ham s6 bang -3. B. Cuc tiéu ctuia ham s6 bang 1.
C. Cuc tiéu caa ham sb bang -6 . D. Cuc tiéu ciia ham sé bang 2.
Lo giai
Chon D
[0 Cach 1.
2 - X=-3
Taco: y =X F2X3. 0o x4 2x-3=0 @{

Lap bang bién thién.

Vay ham sé dat cuc tiéu tai X =1 va gié tri cuc tiéu bang 2.
[J Cach 2.

2 - X=-3
Tacéy’z—X *2x 3-x:3<:{

(x+1)F x=1

8 " 14
y' = —. Khido: y'(1)=1>0; y"(-3)=-1<0.
(x+1)
Nén ham sé dat cuc tiéu tai X =1 va gia tri cuc tiéu bang 2.
Cau 52: (M 101, Nim 2017) Cho ham s6 i = f(x) c6 bang bién thién nhu sau

Tim gia tri cuc dai Yp va gidtri cuc tiéu Yo cua ham sb da cho.
A Yep=3vals;=0 B. Yep =3 va =2
C.Yp="2VvalYs=2 D.Yep=2 vayy=0

Lo giai
Chon A
Dua vao bang bién thién cia ham sé tacé Yep =3 va Yo =0

Cau 53: (M 101, Nim 2017) Cho ham s6 i = f(x) c6 bang bién thién nhu sau
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x| —uo -1 3 4+
A + 0 — 0 +
5 +ao
; / \ /
—i 1

Do thi cua ham sé y =|f (x)| c6 bao nhiéu diém cyc tri?
A5 B.3 C.4 D. 2
Lo gidi
Chon B
Do db thi y = f(x) cét truc Ox tai 1 diém nén dd thi y =|f(x)| s& co 3 diém cyc tri.
Cau 54: (Ma 102, Nim 2017) Cho ham sb y = £(x) ¢6 bang bién thién nhu sau

— o0 —1 0 1 —+ oo

b - ] + 0] - ] +

d\o/ \O/d

Ménh dé nao dudi day sai

~

A. Ham s6 c6 hai diém cuec tiéu B. Ham s6 ¢6 gia tri cuc dai bang 0

C. Ham sb c6 ba diém cuc tri D. Ham s c6 gi4 tri cuc dai bang 3
Loi giai

Chon B

Cau55:  (Ma 102, Nam 2017) Db thi ham s6 y=x"-3x"-9x+1 ¢6 hai cuc tri A va B . Piém nao
duéi day thudc duong thang AB ?
A. Q(-1;10) B. M(0;-1) C. N(1,-10) D. P(1;0)
Loi giai
Chon C

Taco: ¥ =3x"—6x-9 thuc hién phép chia ¥ cho v ta duoc sé duld y=-8x—2.

Nhu thé diém N(1;-10) thuoc dwong thang AB.

Cau56: (M 103, Nim 2017) Cho ham s§ ¥ = f (X) c6 bang bién thién nhu sau

Page 73

Swuu tam va bién sogn



CHUYEN PE | - GlAI TICH 12 - UNG DUNG PAO HAM DE KHAO SAT HAM SO

T [—oo -1 2 +00
y 0 - 0 ¢
4 2
y ////;V \\\\\\\ ////ﬂ'
2 -5
Ménh dé nao dudi diy ding?
A. Ham s6 c6 bén diém cuc tri. B. Ham sé dat cuc tiéu tai X=2.
C. Ham s6 khéng c6 cuc dai. D. Ham sé dat cuc tiéu tai X=-5.
Loi giai
Chon B

Ta dé thdy ménh dé ham s dat cyc tiéu tai X =2 dung.

Cau57: (M 103, Nim 2017) D thi ciia ham sé Y ==X +3X*+5 ¢4 hai diém cuctri A va B . Tinh
dién tich S cua tam giac OAB véi O a géc toa do.
A S=9. B.sz%. C.S=5. D.S=10.

Loi giai
Chon C
x=0

Ta ¢ y'=—3X2+6X,y':0<:>—3x2+6x:0<:{x_2.

Nén A(0:5), B(2:9) = AB = (2,4) = AB=+/2 + 4> =/20 .
Phuong trinh duong thang AB @ y =2x+5.

Dién tich tam giac OAB la: S =5,

Cau58: (Mi 104, Nim 2017) Ham sé y = 2X +13 ¢6 bao nhiéu didm cuc tri?
X+

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

Chon B

Coy' = >0, Vx % -1 nén ham s6 khdng c6 cyc tri.

(x+1)

Cau59: (Tham khio 2018) Cho ham s§ ¥ = f (X) c6 bang bién thién nhu sau

x | —ao 0 2 -+0
¥ - 0 + 0 -
+ 5
1 —0

Ham sb dat cuc dai tai diém
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A x=1 B. x=0 C. x=5 D. x=2
Loi giai
Chon D
Duya vao bang bién thién ta thdy y’ ddi dau tir (+) sang (—) tai x=2.
Nén ham sé dat cuc dai tai diém x =2,
Cau 60: (Ma 101, Niam 2018) Cho ham s§ y =ax’+bx*+cx+d(a,b,c,d ) c6 db thi nhu hinh v&

bén. Sé diém cuc tri cia ham sb da cho 1a

o
\
L Aa]

A2 B. 0 C.3 D. 1
Loi gidi
Chon A
Cau61: (M 102, Nim 2018) Cho ham s6 Y =ax’ +bx’ +cx+d (a,b,c,d € R) c6 db thi nhu hinh v&

bén. S6 diém cuc tri caa ham sb nay la

A,
¥

w

A0 B. 1 C.3

o
PO

Loi gidi
Chon D
Duya vao hinh dang d6 thi ham s6 c6 hai diém cuc tri.

Cau 62: (Ma 103, Nam 2018) Cho ham sé Y=aX" +bX’+C (@, b, cel ) c6 db thi nhu hinh v& bén.
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Cau 64:

Cau 65:
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Vv A
\ / -
@) X
S6 diém cuec tri cuia ham sb dé cho la
A. 2 B.3 C.0 D.1
Loi giai

Chon B
(M3 104, Nam 2018) Cho ham sb c¢6 d6 thi nhu hinh v& bén. Sé diém cuec tri cua ham sé da cho
la:

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

Chon D

Ham sb co ba diém cuc tri.

(P& minh hoa 1, Nam 2019) Cho ham sé y = f (X) c6 bang bién thién nhu sau

x —ao 0 2 +a

v - 0 + 0 -
+a0

¥y \ 1 ﬂ-/-”"/ﬂ

Gia tri cuc dai ciia ham sb da cho bang
Al B. 2. C.0. D. 5.

j

Loi giai
Chon D
(P& minh hoa 1, Niim 2019) Cho ham sé f (X) c6 dao ham f'(x)=x(x-1)(x+2)’, Vxell .
S6 diém cuc tri cia ham sb da cho 1a
A. 3. B. 2. C.5. D. 1.
Loi giai
Chon A
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Cau 67:

Cau 68:
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x=0
Taco f'(x)=x(x-1)(x+2)’; f'(x)=0=|x=1
X=-2
Bang xét dau
x |—:;: —2 +ao
0 - o0 o+ o - 0o o+

Vi f'(X) d6i dau 3 1an khi di qua cac diém nén ham sb da cho c6 3 cuc tri.
(M3 101, Nam 2019) Cho ham s6 f (X) c6 bang bién thién nhu sau:

Tl —o0 -1 2 —+oC

f(x) — 0 - 0 —

P T~

Ham sb da cho dat cuc tiéu tai
A X=2, B. x=1, C. x=-1, D. X=-3,

Loi gii
Chon C
Tt bang bién thién ta théy ham s6 d3 cho dat cuc tiéu tai X =-1,
(M3 101, Niim 2019) Cho ham sé f (X) c6 dao ham f'(x)=x(x+2)", Vxell . $é diém cuc
tri cuia ham sé da cho 1a
A. 0, B. 3. C. 2. D. 1.
Loi giai
Chon D
x=0

Xét f'(x)=x(x+2)". Taco f'(x):0<:>x(x+2)2:0<:{x_ 5

Bang bién thién

—00 —2 0 +oo
— 0 - 0 +

Dua vao bang xét diu dao ham suy ra ham sé c6 méot cuc tri.
(M3 102, Nim 2019) Cho ham s6 f (x) cd bang bién thién nhu sau
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}? ' — O + 0 —

y \2/2 ~—

Ham sb da cho dat cuc dai tai
A X=2, B. x=-2. C. x=3,. D. x=1,

Loi giai
Chon C
Can ct bang bién thién, ham sé dat cuc dai tai X =3.
Cau 69: (Ma 102, Nm 2019) Cho ham sé (x) c6 dao ham f'(X)=X(X=2)*, vxel . 6 diém cuc

tri cua ham sé da cho 1a
A 2. B. 1. C.0. D.3

Loi giai
Chon B

Xx=0

Taco: f'(X)=x(x-2)*, f'(x) =0 < x(x-2)* :OC{X_Z

Bang bién thién

T |—oo 0 2 +00

’ - 0 + 0 +

T~

Vay ham sb c6 mot diém cuec tri.
Cau 70: (M 103, Nim 2019) Cho ham s& f (X) c6 bang bién thién nhu sau:

T | —o0 1 2 +00
f(z) + 0 - 0 +
3 o0
f(T) / \2/
—00
Ham s6 da cho dat cuc dai tai
A X=2, B. x=-2, C. x=3, D. x=1,
Lot giai
chigilp
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Cau 71:

Cau 72:

Cau 73:

Cau 74:
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Tur bang bién thién, ham sb dat cuc dai tai x=1.
(M3 103, Niim 2019) Cho ham s6 f (X) c6 dao ham f'(x)=x(x~1)",vxel . S§ diém cuc

tri cua ham sé da cho 1a

A 2. B. 0. c. 1. D. 3.
Loi giai
Chon C
, 2 x=0
Tacod f'(x)=0< x(x-1) :0<:>[X_1.
Bang bién thién cua ham s6 f (x):
X —a0 0 1 +
e — 0 - o0 -
fl:xj - \ / _x

Vay ham sb da cho c6 mot diém cuc tri.
(M3 104, Nim 2019) Cho ham s6 f (x) ¢ bang bién thién nhu sau:

X |—o 1 + @
f'(x) + 0 - 0 +
2 + o
Fx) / \ /
—o -2
Ham sb da cho dat cuc tiéu tai
A X=-2, B. x=1, C. x=3. D. x=2,

Loi giai
Chon C
Quan sat bang bién thién ta thay diém cuc tiéu cuaham sé 1a x =3.
(M3 104, Nim 2019) Cho ham sé f (X) c6 dao ham f'(x)=x(x+1)",vx ell . Sé diém cuc
tri cuia ham sb da cho 1a
A0, B. 1. C. 2. D. 3.
Lo giai
Chon B
Taco: f'(x)=x(x+1)" chi déi ddu dung mot Ian khi qua nghiém x = 0. Suy ra, ham sé c6
dung mot diém cuc tri la x=0.
(P& minh hoa 1, Nam 2017) Tim tat ca c4c gia tri thuc cia tham s6 m sao cho d6 thi caa ham

, 4 2 3 . N A .y, A~ A
s6 Y =X" +2mX” +1 ¢ ba diém cuc tri tao thanh mot tam giac vuong can.
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1 1
Am=-r B.m=-1 C.m=— D.m=1
3o 3o

Loi giai
Chon B

y =x*+2mx* +1, Tap xac dinh:D =0

X =0
Tacory'=4x° +4mx;y'=0 < 4x° +4mx =0 < X (x> +m) =0 <
= (4

Ham s6 ¢6 3 cuc tri khi va chi khi phuong trinh y * = 0 ¢6 3 nghiém phan biét nghia 1a phuong
trinh () c6 2 nghiém phén biét khac 0 < -m >0<m <0,

Vay toa do 3 diém Iin luot |a:A(o;1);B(— —m;l—mz);C( —m;l—mz)

Taco AB :(—\/—m;—mz);ﬁ:(\/—m;—mz)

Vi AABC vubng can tai

A=ABAC =0& —ym* +m’m* =0 —|m|+m* =0 < m +m* =0

<sm=-1

Vay véi M = —1 thi ham s6 ¢6 3 cuc tri tao thanh mot tam giac vudng can.

(P& minh hoa 2, Nam 2017) Biét M (0;2), N(2;-2) la céc diém cuc tri cua do thi ham sb
y=aX3+bX2+CX+d . Tinh gia tri cua ham s tai x=-2,
A y(-2)=2. B. y(-2)=22. C. y(-2)=6. D. y(-2)=-18.
Loi giai
Chon D

Taco: y' =3ax’ +2bx+c.

Vi M (0;2), N(2;-2)1a cac diém cyc tri cua d6 thi ham sb nén:

y'(0) 0©{c=0 0 va y(0)=2 @{dzz @
y'(2)=0 (12a+4b+c=0 y(2)=-2 (8a+4b+2c+d=-2

Tu () va(2suyra:a=1 b=-3; c=0; d=2:y=x3—3xz+2:> y(—2):—18,

(Pé minh hoa 3, Nam 2017) Tim tit ca cac gia tri thyc cua tham s6 m dé ham sb
y=(m-1)x*-2(m-3)x*+1 khong cé cuc dai.
A 1<m<3. B. m<1. C. mz1. D.l<m<3.
Loi gidi
Chon A
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Phwong phap: Ham sé khong c6 cuc dai tirc 12 ham sé chi tuyén tinh.

m-1>0

=1<m<3.
m-3<0

Truong hop 1: Ham s6 dong bién. Tuc {

m-1<0
m-3>0

(Pé minh hoa 3, Nam 2017) Goi S la tap hop tat ca cac gia tri thuc cua tham s6 m dé ham s6

Truong hop 2: Ham sb nghich bién. Tac { Suy ra khong tim dugc m thoa.

y :%x3 —mx® +(m* —1)x c6 hai diém cyc tri A va B sao cho A, B nam khac phia va cach déu
duong thang d:y =5x—9. Tinh tong tat ca cac phan tir cia S.
A. 0. B. 6. C. -6. D. 3.

Loi gidi
Chon A
Phwong phap: A, B nam khéc phia véi duong thang khi va chi khi x,x, <0 va chung cach déu
duong thang tirc trung diém AB thudc duong thang di cho.

Cach giai: Ta co: y:%x3 —mx® +(m’ —1)x =y =x* = 2mx +(m’* -1).
X, =m-1
X, =m+1

Phuong trinh y' =0 14 phuong trinh bac hai 4n x, c6 A =m? —(m2 —1) =1:>{
2

Khong mat tinh tong quat, gia sir A(X,;Y,),B(X,;Y,).
A, B nam khac phia < x,x, <0< (m-1)(m+1)<0< -1<m<Ll.
A, B cach déu duong thang y=5X—-9 suy ra trung diém | cia AB nidm trén duong thang

y =5x—9. Khi d6 ta cé: I[Xlzxz ;ylzyzj hay |(m;%m3—m).

m, =3

Tacé:1m3—m:5m—9<:>£m3—6m+9=0<:> 1,
3 3 gm +m-3=0

Suy ra m1+m2+m3:3+_T1:0.

3

(M3 101, Nzim 2017) Tim gid tri thuc cua tham s6 71 @& ham s6 v = %x3 —mx? +(m2 —4)x+3

dat cuc dai taix=3.

A m=-1 B. m=-7 C.m=5 D.m=1
Loi giai

Chon C

Taco y' =x° —2mx+(m2 —4); y'=2x-2m.
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\ J4 1 S . , . y’(3)=0
Ham so y:_x3_mx2+(m2_4)x+3 dat cuc dai tai x =3 khi va chi khi:
3 y"(3)<0
9—6m+m*—4=0 m*—6m+5=0
& &
6-2m<0

m=1(L)
= {m_5(TM) .

m>3

m>3

Vay m=5 la gia tri can tim.
Cau 79: (Ma 103, Nam 2017) Tim tat ca céc gia tri thuc cia tham s6 M dé d6 thi caa ham sb

4 2 L2 . R N ./ T ,
Yy =X"—2MX" ¢6 ba didm cuc tri tao thanh mot tam giac co dién tich nho hon 1.

A. m>0. B. m<l. C.0<m<?¥4. D. 0<m<1.
Loi gidi

Chon D

Diéu kién dé ham sb c6 3 cuc tri 1a m> 0.

X =0 y, =0
y'=4x3—4mX;y'=O<3 xzz—ﬁ: y, =—m’
)(3:\/a y3:_m2

Céc diém cuc tri tao thanh tam giac can c6 day bang 2Jm , duong cao
bang m? . (nhu hinh minh hoa)

Ta duoc S :%AC.BD _ Jm.m?. D& tam gidc c6 dién tich nhé hon

AABC

1thi ymm? <1 0<m<L.
Cau 80: (Ma 104, Nam 2017) Tim gia trj thuc cua tham s6 M dé duong thang d : y = (2m—1)x+3+m

, . . . 3 a2
vudng goc véi duong thing di qua hai diém cyc tri ciia dd thi ham sé Y =X —3X" +1.

A.m:E. B.ng. C.m:—l. D.m==
2 4 2

e
Loi giai
Chon B

Taco Y =6X —6X Tir d6 ta c6 toa do hai diém cuyc tri A(0;1),B(1;—1) . Pudng thing qua hai
diém cuc tri c6 phuong trinh y=-2x+1. Puong thiang ndy vubng goc véi duong thing
y =(2m-1)x+3+m khi va chi khi 2m-1)(-2)=-1<m :% :

Cau 81: (Ma 104, Nam 2017) Tim tat ca cac gia tri thuc cua tham s6 M dé dd thi cua ham sb
y =X =3mX’ +4m’ ¢¢ hai diém cuc tri A va B sao cho tam giac OAB c¢¢ dién tich bang 4

véi O la gdc toa do.

1 1
A M=—— M=— B M=-1;m=1, C. m=1, D.m=0,

20 42 ’

Léi gidi
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y’:0<:>3x2—6mx20C[X=0:>y=4m3(m¢0)
X=2m=y=0

Db thj cia ham sb c6 hai diém cyc trj A(0;4m®) va B(2m;0).

1

Sione =50A0B=4 < 1.|4m3.2m| —4o4am' =4 m=+1.
2 2

Cau 82: (Tham khio 2018) C6 bao nhiéu gia tri nguyén caa tham s6 m dé ham s
y=‘3x4—4x3—12x2+m‘ c6 7 diém cuc tri?

A.3 B. 5 C.6 D. 4
Loi giai.
Chon D

y=|f(x) =‘3x4 —4x® —12X° +m‘

Taco: f'(x)=12x"-12x*-24x.; f'(x)=0< x=0 hoic x=-1 hogc x=2,

T —ao -1 0 2 + a0
Sfx) — 0o + 0 - 0 +
: + a0 1 + oo
f(x) \‘ /' \‘ /
m—=5 m—32

Do ham s f (X) c6 ba diém cuc tri nén ham sé y =|f (x)| c6 7 diém cuc tri khi

m>0 X
{m 5<O<:>O<m<5.Véyc()4giétringuyénthéadébaiIém=1;m=2;m=3;m=4.
Cau 83: (Ma 101, Niam 2018) CO6 bao nhiéu gid tri nguyén cua tham s6 m dé ham sb
y:x8+(m—2)x5—(m2—4)x4+1 dat cyc tiéu tai x=07?
A. 3 B.5 C. 4 D. V6 s6
Loi giai
Chon C
Tac y=x"+(m-2)x°—(m’—4)x" +1 = y'=8x"+5(m-2)x" —4(m* -4)x°.
y' =0 <:>x3(8x4+5(m—2)x—4(m2—4)):0
x=0
=
g(x)=8x"+5(m-2)x—4(m*-4)=0

Xét ham s6 g(x)=8x" +5(m—-2)x—4(m*-4) c6 g'(x)=32x’+5(m-2).
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Tathdy g'(x)=0 c6 mot nghiém nén g(x)=0 c6 i da hai nghiém
+ TH1: Néu g(x)=0 c6 nghiém x=0 =m=2 hoic m=-2
Véi m=2 thi x=0 la nghiém boi 4 caa g(x). Khidé x =0 1a nghi¢m boi 7 cia y’ va y’ doi

diu tir 4m sang duong khi di qua diém x =0 nén X =0 1a diém cyc tiéu cua ham sb. Vay m=2
thoa ycbt.

x=0

V6i m=-2 thi 9(x)=8x"-20x=0< X‘\F'

N

Bang bién thién

Dua vao BBT X =0 khong 1a diém cuc tiéu cua ham sb. Vay m=-2 khong thoa ycbt.
+ TH2: g(0)20 <m=+2. pé ham sé dat cuc tidu tai x=0 <g(0)>0
om’-4<0=-2<m<?2.

Do mell nén me{-10;1}.

Vay ca hai truong hop ta duoc 4 gia tri nguyén cua M thoa ycbt.

(Ma 102, Nam 2018) CO6 bao nhiéu gia tri nguyén cua tham s6 M dé ham sé
y =X+ (M-D)X° —(Mm*~Dx* +1 dat cyc tidu tai x =07
A. 3 B.2 C. Vo sH D.1

Loi giai
Chon B

Ta c6: y'=8X7 +5(m—1)x4 —4(m2 —1)X3+1 = x° (8x4 +5(m—1)x—4(m2 —1))

x=0
y —09{8)(4 +5(m-1)x-4(m*-1)=0 (1)

‘ R 1 7 . 14 .2 .
*Néu m=1thi ¥ =8X", suy ra ham sé dat cuc tiéu tai x=0.
x=0

x=0 . . Lo .
\F, nhung X=0 1a nghiém boi chin nén
3[—

*Néu m=-1 thi y'=0<:{8 ' 1ox—0 &
x* —10x = X =

khong phai cuc tri.
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*Néu m = £1 : khid6 x =0 langhiém bgi I¢. Xét g(x) =8x* +5(m —1)x—4(m2 —1). Pé x=0

1a diém cuc tiéu thi lim g(x) =—4(m*-1)>0 < m?-1<0< -1<m<1.Vi M nguyén nén chi
x—0"

co giatri m=0.
Vay chi cd hai tham s6 M nguyén dé ham sb dat cyc tiéu tai x=0 1a m=0 va m=1.

(Ma 103, Nam 2018) Co bao nhiéu gia tri nguyén cua tham s6 M dé ham sé
y:x8+(m—4)x5—(m2—16)x4+1 dat cuc tiéu tai x=0.
A. 8 B. V0 s6 C.7 D. 9

Loi giai
Chon A

Tacé y'=8x" +5(m-5)x* —4(m’ ~16)x* = x*[8x* +5(m—4)x—4(m*-16) | = x".g ()
Vi g(x)=8x*+5(m-5)x—4(m? -16).

e Truong hop 1: g(0)=0=m=14,

Vei M=4=y'=8x"_ suyra x=0 Ia didm cuc tiéu cia ham sb.

V6i m=—-4=>y'=8x*(x*-5). Suy ra x =0 khdng la diém cyc trj cia ham sd.

e Truong hop 2: g(0)#0 < m=+4,

Dé ham s6 dat cuc tiéu tai X =0thi qua gia tri x=0dau cua y' phai chuyén tir 4m sang duong
dod6 g(0)>0e< -4<m<4.

Két hop hai truong hop ta dugc -4<m<4,
Do mell =me{-3-2-L01234}.

Vay co6 8 gia tri nguyén caa tham s6 M thoa man.

(Ma 104, Nam 2018) CO6 bao nhiéu gia tri nguyén cua tham s6 M dé ham sé
y:x8+(m—3)x5—(m2—9)x4+1 dat cyc tiéu tai x=07?
Al B.7 C. b D. V6 s6
Lo giai
Chon C

Tac y=x"+(m-3)x" —(m’-9)x* +1 = y'=8x"+5(m-3)x* —4(m* -9)x*,
y'=0 < X*(8x* +5(m—3)x—4(m*-9))=0
x=0
i g(x):8x4+5(m—3)x—4(m2—9)=0
Xét ham s6 g(x)=8x"+5(m-3)x—4(m*-9) c6 g'(x)=32x°+5(m-3).

Tathdy g'(x)=0 c6 mét nghiém nén g(x)=0 c6 téi da hai nghiém
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+) TH1: Néu g(x)=0 c6 nghiém x=0 = m=3 hozc m=-3
Véi m=3 thi x =0 Ia nghiém boi 4 cia g(X). Khi d6 x =0 la nghiém boi 7 caa y’ va y’ doi

dAu tir 4m sang duong khi di qua diém X =0 nén x =0 1a diém cuyc tiéu cia ham sé. Vay m=3
thoa ycbt.

x=0
V6i m=-3 thi 9(x)=8x"-30x=0< 5.
N7
Bang bién thién
< [ . I -
y - 0 - 0 +

Dua vao BBT X =0 khong 1a diém cuc tiéu cua ham sb. Vay m =-3 khong thoa ycbt.
+) TH2: g(0)#0 <m=+3. Pé ham sb dat cuyc tiéu tai x=0 <g(0)>0
<Sm -9<0< —3<m<3.
Do mell nén me{-2,-10;12} .
Vay ca hai truong hop ta duoc 6 gia tri nguyén cua M thoa ycht.
(M3 102, Nam 2019) Cho ham s6 f (x), bang bién thién caa ham sé  '(x) nhu sau:
X
—00 -1 0 1 +00

+ 00 00

(%) \
-1

-3

S6 diém cyc trj cua ham sé y = f (x* +2x) la

A. 3. B.9. C.5.

o
-

Loi giai
Chon D

Xéthamsé y = f (x*+2x) trén [ .
Taco y'=(2x+2) f'(x*+2x).

Duya vao bang bién thién cua ham f'(X) ta duoc
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(x=-1 x=-1
x> +2x=a (x+1)2:a+1 (2)
y'=0& | x2+2x=b & |(x+1)" =b+1 (2), trongd6 a<-1<b<0<c<l<d.
X*+2x=C | (x+1) =c+1 (3)
X" +2x=d (x+1) =d+1 (4)
a+1<0
Do a<-1<b<0<c<l<d nén b+i>8,
c+1>
d+1>0

Khi d6 phuong trinh (1) v nghiém. Cac phuong trinh (2),(3),(4) mdi phuong trinh déu c6 2

nghiém phan biét va khac nhau, cung khac —1. Suy ra phuong trinh y'=0 ¢d 7 nghiém don.

Vay ham s y = f (X* +2x) c6 7 diém cyc tri.

(M3 103, Nam 2019) Cho ham s6 f (x), bang bién thién caa ham sé f'(x) nhu sau:

x |-o0 -7 0 7 +o0

+o0 o0

NN

S6 diém cuc tri ciaham sd y = f (4x2 —4x) la

(x)

A9, B.5. c.1. -
Loi giai
Chon C
_Xzae(—oo;—]_)
Dua vao bing bién thien ta cs: f'(x)=0 | =2 E0)
x=ce(0;1)
_X:d E(l;+oo)
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1
X==
2
4x* —4x =a e (—0;-1)
o o 8x-4=0 , _
Taco: y'=(8x—4) f'(4x*—4x), y'=0< f'(4x2—4x):0© 4x* —4x=be(-10)
4x* —4x=ce(0;1)

4x* —4x=d e (L+x)

Ta c6 khi x=%:>4x2—4x=—1 va f'(-1)=-320

Mit khac: 4x® —4x =(2x-1)° ~1>-1 nén:

- AX* —4x=a yg nghiem.

- 4x*> —4x =b ¢6 2 nghiém phan biét X;, X,.
- 4x* —4x =c ¢ 2 nghiém phan biét X3, X,.

- 4x® —4x=d c6 2 nghiém phan biét X5, Xg.

Vay phuong trinh y' =0 ¢6 7 nghiém bai ¢ phan biét nén ham s c6 7 diém cuc tri.
Céch 2:

Goi m dai dién cho cac tham sé ta xét phuong trinh 4x*> —4x—m=0 ¢ A'= 4(m +1) ,
A'>0=>m>-1.

Vay véi moi gia tri b,c,d thudc khoang di cho phuong trinh f '(4x2 —4x) =0cd 6 nghiém
phan biét.

Vay phuong trinh y' =0 ¢6 7 nghiém boi ¢ phan biét nén ham sb c6 7 diém cuc tri.

(Ma 104, Nam 2019) Cho ham sé f (X), bang bién thién cua ham s6 f'(X) nhu sau:

-1 0 1

X —00

+o0
+00 2 +0

~

S6 diém cuc tri ciaham sé y = f (4x2 +4x) la

A5, B. 9.

S'(x)

C. 1. D. 3.

Loi giai
Chon C
f’(4x2 +4x) =0

Taco YV =(8x+4)f'(4x*+4x);y'=0 <
= ) ( )y 8x+4=0

Page 88

Swuu tam va bién sogn



Cau 90:

CHUYEN PE | - GlAI TICH 12 - UNG DUNG PAO HAM DE KHAO SAT HAM SO

X:ae(—oo;—l)
. . =be(-10
Dya vao bang bién thién cia f'(x) nhan thdy f'(x)=0 <> x=be(-L0)
x=ce(0;1)
| x=d e(L+x)
4X% +4x =ae(~0;-1)
4x* +4x=be(-10
Do dé f’(4x2+4x)=0<:> ) (-10) (*). Lai c6
4x*+4x=ce(0;1)

4x* +4x=d e (1+)
4x* +4x =a vo nghiém vi 4% +4X = (2x +1)2 -1>-1,Vx;

2 X .
AX* +4x=b < ;
4X*> +4X =C < ;

4x* +4x=d <

Vib=c=d do thuoc cac khoang khac nhau (nhu (*) ) nén céc nghigm X, X5, X, X5, X5, X;
déu khac nhau va khac x, = _%. Do d6 y' =0 ¢6 7 nghiém don phan biét nén y* ddi diu 7 1an

suy ra ham sé ¢ 7 diém cuc trj.
(D& tot nghiép 2020 Ma dé 101) Cho ham sb bac bén f (x) c6 bang bién thién nhu sau:

x| =00 -1 0 1 +00

- 0 + 0 - 0+
m\ / 3\ /-HDC
] =2 )
S6 diém cyc tri cua ham s6 g (x)=x*[ f (x+1)] 14

A. 11. B. 9. C.7. D. 5.

Léi giai
Chon B
Tachon ham f (x)=>5x"-10x* +3.
Pao ham

9'(x)=4x®[ f (x+1)}2 +2x*f (x+1) F/(x+1) =2 (x+1)[ 2f (x+1)+xf'(x+1)].

Page 89

Swuu tam va bién sogn



Céau 91:

CHUYEN PE | - GlAI TICH 12 - UNG DUNG PAO HAM DE KHAO SAT HAM SO
x=0

< | f(x+1)=0
2f (x+1)+xf'(x+1)=0

) 2x°f (x+1)=0
Taco g'(x)=0<
2f (x+1)+xf'(x+1)=0
X+1~1,278
Xx+1~0,606
X+1~-0,606
X+1=-1278

+) f(x+1)=0(*) = 5(x+1)' ~10(x+1)+3=0 =

= Phuong trinh c6 bon nghiém phan biét khac 0.
+) 2f (x+1)+xf'(x+1):0t::>x+12(5t4—10t2+3)+(t—1)(20t3—20t):0

t~1,199
t~0,731
t~-0,218
t ~—1,045

< 30t* —20t° —40t° + 20t +6 =0 <

= Phuong trinh ¢6 bon nghiém phan biét khdc 0 va khac cac nghiém ciia phuong trinh (*).

Vay s6 diém cyc tri cia ham s6 g(x) 1a 9.

(Dé tot nghiép THPT 2020 ma dé 102) Cho ham s6 bac bén f (x) c¢6 bang bién thién nhu sau:

r |- -1 0 1 +00

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

w N TN

S6 diém cuc tri cua ham s6 g (x)=x2[ f (x-1)]" 1a

AT, B. 8. C.5. D.9.
Loi giai
Chon C
Taco
9'(x)=2x[ f (x—l)]4 +4x2f(x=1)[ f (x—l)]3 =2x[ f (x—l)]g(f (x—1)+2xf'(x-1))
x=0

Vay g'(x)=0=| f(x-1)=0 (1)
f (x-1)+2xf'(x-1)=0 (2)

Phuong trinh (1) c6 4 nghiém phén biét
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Phuong trinh (2) ¢6 f (x—1)=-2xf'(x-1)= f (x)=-2(x+1) f'(x)
T bang bién thién suy ra ham f (x) 1a bac bén tring phuong nén ta c6
f (x)=-3x*+6x*—1 thay vao f(x)=-2(x+1)f’(x) vd nghiégm

Vay ham g(x) c6 5 diem cyc tri.
Cau 92: (Pé tot nghiép THPT 2020 ma dé 103) Cho ham sb bac bon f (x) c6 bang bién thién nhu sau:

T |- —1 0 1 +0o0
I(x) - 0 + 0 — 0o +

f(z) +OO\1 /3\1/00

S6 diém cyec tri cuia ham sé g(x) = x*[f (x—=DJ* l1a
A T. B. 5. C. 9. D. 11.

Loi giai
Chon C
Tacod: f(x)=4x"-8x*+3= f'(x) =16x(x*-1)

Taco g'(x)=2x>F (x=)[2f (x=1) +x.f'(x=1)]
x*=0 1)
g(X)=0<| f(x-1)=0 (2)
2f(x=1)+x.f'(x=1) =0 (3)
Phuong trinh (1) ¢c6 x =0 (nghiém bdi ba).
Phuong trinh (2) ¢6 cing s6 nghiém véi phuong trinh f(x) =0 nén (2) c6 4 nghiém don.
Phuong trinh (3) c6 clng s nghiém véi phuong trinh :
2 (X)+(x+1).f'(x) =0 < 2(4x* —8x* +3) +16x(x +1)(x* 1) =0
< 24x* +16x° —32x* —16x+6 =0 c6 4 nghiém phan biét.
D& thay 9 nghiém trén phan biét nén ham s g(x) =0 cd tat ca 9 diém cuc tri.
Cau 93: (Pé tot nghiép THPT 2020 ma dé 104) Cho ham sb bac bén f (x) c¢6 bang bién thién nhu sau

T —0 -1 0 1 +a0
f'(z) +

o - 0 + 0 -
7 /' ; \ /' : \
—0 —2 —0

S6 diém cyc tri cua ham sé g(x) = x*[ f (x+1)]°
AT, B. 8. c.o. D. 5.

Léi gidi
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Chon C
9'() =2x[ F(x+D)] + 4 F (x+)T . £ (x+2) = 2x[ f (x+ )T’ .[ F (x+D) +2x.f (x +1)]

g'(x) =0 ta duoc

+ TH1: x=0
X=a<-2
x=be(-2;-1)
+TH2: f(x+1)=0<
x=ce(-10)
x=d>0

+ TH3: f(x+1)+2x.f'(x+1)=0.

Tir bang bién thién ta c6 ham sb thoa man 1a f(x) = -5x* +10x* -2

= f(x+D)+2x.f'(x+1) =0 <= h(x)= f (x+1)+2(x+1).f '(x+1)—-2f (x+1) =0

Véi t =x+1 taco: h(t) =-5t" +10t* — 2+ 2t(—20t° + 20t) — 2(—20t> + 20t) =0

< —45t* +40t° +50t° - 40t —2=0

Lap bang bién thién ta suy ra c6 4 nghiém t = 4 nghiém x

Vay ¢0 9 cuc tri.

(DTK 2020-2021) Cho f(x) la ham sé bac bon théa mén f(0)=0. Ham s6 f'(x) c6 bang
bién thién nhu sau:

o0

T ‘ o0 —3
oc

=1 +
f'@) / \m/
& %

Ham s g (x) =|f (x*)~3x| co bao nhiéu diém cyc tri?
A 3. B. 5. C. 4. D. 2.
Loi giai

Taco fgx) bacbacod 2 diémcyctrila Xx=- 3,x=- 1 nén fd(x)= a(x+ 3)(x+ 1).

3
Suy ra fdx)= a(%+ 2x+ 3x)+ b,

3
Tu f(-3)=-1va f(- )=- %l gidiraa= 2—29,b: - 1 hay fqx)= %(%+ 2x%+ 3x)- 1.
Do d6 fg0)=- 1< 0.
Dit h(x) = f(x%)- 3x thi hdx)= 3x*f{x%)- 3 nén hdx)=00U fdx%) = % (*)

Trén (- ¥ ;0) thi fdx)< 0 nén fqx*)<0,"x< 0, kéo theo (*) vd nghiém trén (- ¥ ;0].
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Xét x> 0 thi fgx) dong bién con iz nghich bién nén (*) c6 khdng quéa 1 nghiém. Lai c6
X

lIm(f Q) -5)=- ¥ Va lim (Fdx)- )= +¥ nén (*) o ding nghiém x= ¢> 0. Xét
x® 0* X X® + X

bang bién thién cua h(x):
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¥ — 0 c

hi(x) — 0 +

h(x)
hic)

Vi h(0)= f(0)= 0 nén h(c)< 0 va phuong trinh h(x) = 0 c6 hai nghiém thyc phan biét,

khéc c. Tirdd |h(x)| s& co 3 diém cuc tri.

Cho ham s6 f (x)=x*-12x*+30x*+(4-m)x véi m la tham s6 thyc. C6 bao nhiéu gia tri

nguyén m dé ham sé g(x)= f (|x) c6 dung 7 diém cyc tri?

A BB B. 31.
Loi gidi

Xétham so f (x)=x*-12x>+30x* +(4—m)x.

Tacd f'(x)=4x>—36x*+60x+4—m.

f'(x)=0< m=4x>-36x*+60x+4.

Ham s6 g(x)= f (|x|) co ding 7 diém cyc tri

< Hamso f(x) c6 ding 3 diém cuc tri duong

< Phuong trinh f'(x)=0 c6 3 nghi¢m dwong phéan biét

< Phuong trinh m=4x®-36x>+60x+4 c6 3 nghiém dwong phan biét. (*)

Xét ham s6 h(x)=4x° —36x* +60x+4.

Taco: h'(x)=12x*—72x+60; h’(x):O@[iiS

Bang bién thién:

C. 28. D. 30.

+c0

Dua vao bang bién thién ta ¢ (*) < 4<m<32.
Vi mell nén me{5;6;7;...;31}.

Vay c6 27 gia tri m théa man yéu cau bai toan.
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Cau96: (MD 101 2020-2021 - DQT 1) Cho ham sé y=f(x) c6 dao ham

f'(x)=(x=7)(x*-9),¥xel . C6 bao nhiéu gia tri nguyén duong cia tham s6 m dé ham s

g(x)= f(‘x3+5x‘+m) c6 it nhat 3 diém cuc tri?

A 6. B. 7. C.5. D. 4.
Loi giai
x=7
Taco f'(x)=(x-7)(x-3)(x+3) = f'(x)=0<|x=3 .
Xx=-3
, x® +5x 2 (13 X(X2+5) 2 (o3
(x):m.(Sx +5)f (‘x +5x‘+m): ‘x3+5x‘ .(3x +5)f (x +5x‘+m).
9'(x)=0 < f’(x3+5x‘+m)=0.

Dao ham khong x4c dinh tai X=0.
Do d6 diéu kign dé g(x) co it nhéit 3 diém cye tr 1a phuong trinh '([x* +5x+m) =0 co it
nhat 2 nghi¢m don hodc boi 1¢ khac 0.
[x*+5x|+m=7 |x*+5x|-7=—-m
f'(‘x3+5x‘+m):0 & ‘xs +5x‘+m =3 & ‘XS +5x‘—3=—m

‘x3+5x‘+m:—3 ‘x3+5x‘+3=—m

— Phuong trinh f'(|X*+5x|+M) =0 6 it nhét 2 nghiém boi Ié khac 0 &—m> -7 & m<7
Viy co tht ca 6 gi4 tri nguyén m thoéa mén.

Cau97: (MP 102 2020-2021 - DQT 1) Cho ham s6 y=f(x) c6 dao ham
f'(x)=(x-8)(x*~9),vx el . C6 bao nhiéu gié tri nguyén duong ciza tham s m dé ham s
g(x)=f (‘x3 +6x‘+m) c6 it nhat 3 diém cuc tri?

A.5. B. [&: C. 8. D.6.
Loi giai
g(x)=f (‘x?’ +6x‘+m):> g'(x):(‘x3 +6x‘+m)’.f’(‘x3 +6x‘+m)
x> +6x).(3x* +6
=( ‘x3)+(6x‘ )'f,(

x3+6x‘+m).

x=0
g(x)=0< f’(‘x3+6x‘+m):0
Page 95

Swuu tam va bién sogn



Céau 98:

CHUYEN PE | - GlAI TICH 12 - UNG DUNG PAO HAM DE KHAO SAT HAM SO

‘x3+6x‘+m:8 ‘x3+6x‘:8—m

Ta co: f’(

x3+6x‘+m)=0<:> ‘x3+6x‘+m=3 o ‘x3+6x‘=3—m
‘x3+6x‘+m:—3 ‘x3+6x‘:—3—m
Xét ham s h(x)=x>+6x, vi h'(x)=3x*+6>0,vxel nén h(x) dong bién trén [ . Ta co

bang bién thién cta ham s6 k(x)= ‘h(x)‘ = ‘XS + 6X‘ nhu sau:

Ham s6 g(x)= f (‘x?’ + 6x‘ + m) c6 it nhat 3 diém cuec tri khi phwong trinh f’( x® +6x‘ + m) =0
c6 it nhét hai nghiém khac 0. Diéu nay xay ra khi va chi khi 8—m>0 hay m<8.
Két hop diéu kién m nguyén duong, ta duoc m e {l; 2;3...; 7} .

Vay c6 7 gia tri cia m thod man.
(MD 103 2020-2021 -~ DQT 1) Cho ham sb y=f(x) c6 dao ham

t'(x)

(x—10)(x*—25),¥xell . C6 bao nhiéu gi4 tri nguyén duong ciia tham sé m dé ham

s6 g(x)= f(‘x3+8x‘+m) c6 it nhat 3 diém cuc tri?

A 58 B. 25. C. 5. D. 10.
Loi giai

Cach 1:

Véimoi xel tacd g(-x)=f (‘—x3—8x‘+m): f (‘x3+8x‘+m)= g(x), do dé g(x) laham
s6 chin, suy ra dd thi ham sd y =g (x) nhan Oy lam truc ddi xung. Do do s6 diém cuc tri cta
ham s6 g () biing 2a+1 véi @ la s6 diém cuc tri duong cia ham s6 h(X)= f (x* +8x+m).
Theo bai ratacod 2a+1>3<«>a>1, vi vdy ta can tim M dé ham s h(x) co it nhat mot diém
cuc tri duong.
Tacod f'(x)=(x-10)(x—5)(x+5) = f'(x)=0<> x=10,x = +5.

X*+8x+m=10 (1)
h'(x)=(3x" +8) '(x* +8x+m), h'(x) =0 | X*+8x+m=5 (2)

x*+8x+m=-5(3)
bat u(x)=x®+8x+m,u’(x)=3x*+8>0,Vx=0.

Béng bién thién
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X 0 +o0
u'(x) +

u(x) // 7

m

Tir bang bién thién ta thay (1), (2) va (3) néu c6 nghiém x > 0 thi d6 1a nghiém duy nhat.
Phuong trinh h'(x)=0 c6 nghiém x > 0 khi va chi khi it nhat mot trong ba phuong trinh (1),
(2) (3) c6 nghiém x > 0, diéu ndy tuong duong v6i m < max {-5;5;10} =10.

Do m nguyén duong nén me {1;2;,,,;9}, VAy c6 9 @i tri nguyén duong ctia tham sé m can

tim.
Céch 2:
x =10
Taco: f'(x)=0« (x—10)(x*-25)=0<>| x=5 .
X=-5

3x*+8>0 khi x>0

Datu=‘x3+8x‘+m:|x|(x2+8)+m:>u'={ , _ :
-3x"-8<0 khi x<0

Bang bién thién cua U = X° +8x‘+m:

u=10
Tacd y=f(u)=y =u.f'(u)=0< f'(u)=0 <|u=5 ().

u=-5
Khi d6, d& ham s6 g(x) = f(\x3+8x\+m) c6 it nhat 3 didm cuc tri thi (1) c6 it nhat hai nghiém
don hodc boi I¢ khac o0 .

Suy ra m <10. Ma m 1a sé nguyén duong nén ta c6: m e {1,2;...;9}.

Vay c6 9 gia tri nguyén duong ctia tham sé m can tim.
Cau99: (MD 104 2020-2021 - DQT 1) Cho ham sé y=f(x) 6 dao ham

f'(x)=(x —9)(x2 —16),Vx € .Co bao nhiéu gia tri nguyén duong ctia tham sé m dé ham s6

g(x)=f (‘x3 +7x‘+ m) ¢6 it nhit 3 diém cuc tri?
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A. 16. B. Q. C. 4. D. 8"
Loi giai
x(x2+7) )
Taco: g'(x)=f '(‘x3+7x‘+m). .(3x +7)
‘x +7x‘
_‘x3+7x‘:—4—m
L ‘x3+7x‘:4—m
Xét hé pt: .
‘x3+7x‘:9—m
| x=0
Tac6 BBT hamsd y :‘x3 +7x‘
r|—no 0 400
Yy - 0 +
0

mel*

Ycbt < 9-m>0 < me{l;2;...;8}
Cau 100: Cho ham s6 f(x)=x*-12x>+30x*+(3—m)x, véi m la tham sb thuc. C6 bao nhiéu gia tri
nguyén cia m dé hamsé g(x) = f (|x|) co dung 7 diém cyc tri?
A. 25, B. B/l C. 26. D. 28.
Lo gii
Taco f'(x)=4x>-36x*+60x+3-m.
Dé ham s6 g(x) = f (|x|) c6 ding 7 diém cyc tri thi ham s6 f (x) = x* —12x° +30x* + (3—m)x

c6 dang 3 cuc tri duong.
Hay f'(x)=0< 4x°>-36x*+60x+3-m=0 c6 3 nghiém duong phan biét
< m=4x>-36x* +60x+3c6 3 nghiém duong phan biét.

bt h(x)=4x’-36x>+60x+3 = h'(x)=12x* - 72x+60

h'(x):Oc{X

Xx=5

Bang bién thién
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r |0 1 5 +oo

W (x) + o - 0 +

+00
h(x) 31 /
3 / \97

Tu BBT tacd 3<m<31 va m nguyén nén co 27 gié tri nguyén thoa man bai toan.
(MD 103 2020-2021 — DQT 2) Cho ham s6 y = f (x)=x*-10x*+24x* +(4-m)x. C6 bao

nhiéu gia tri nguyén cia m dé hams6 g (x)= f(|x|) c¢ dang 7 diém cyc tri?
A. 25. B. 22. C. 26. D. Bl

Loi gidi
Ham s6 g (x)= f (]x|) c¢ dung 7 diém cyc trj khi va chi khi d6 thi ham s6 f (x)c6 3 diém cuc
tri c6 hoanh 6 duong
Do thi ham sé f (x)co 3 diém cuyc tri c6 hoanh d¢ duong khi va chi khi phuong trinh f '(x)=0
c6 3nghiém duong phan biét la nghiém don.

f'(x)=0< 4%’ —30x* +48x+4-m =0 < 4x° —30x* + 48X+ 4 =m
bat h(x)=4x*-30x" +48x+4

X
Taco h'(x)=12x2—60x+48:0c{ A
X =

Suy radé f'(x)=0 c6 3nghiém duong phan biét khi 4 <m < 26.

Vay ¢6 21 gia tri nguyén cia m dé hamsé g(x)= f (|x|) c¢ dang 7 diém cyc tri.
(MD 104 2020-2021 — DOT 2) Cho ham s6 f(x) = x* —10x° +24x* + (3—m)x, véi m 1a tham
sb thyc. C6 bao nhiéu gia tri nguyén cia tham sé m dé ham s6 g(x) = f (|x|) c6 dung 7 diém

cuc tri
A. 21 B. 25. C. 24. D. 22.

Loi giai
Tacod f'(x)=4x>-30x*+48x+3-m
D4 thi ham s6 g(x) = f (|x|) gdm phan d6 thi ham sé y = f(x) bén phai tryc tung va phén ddi

xang caa dd thi ham s f (x) bén phai truc tung sang bén trai qua truc tung. Do d6, ham sb
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g(x) = f (|x)c6 dung 7 diém cuc tri khi va chi khi ham s y = f(x) c6 dung 3 diém cuc tri

duong hay phuong trinh f '(x) =0 c06 ba nghiém duong phan biét
Xét phuong trinh

f'(xX)=0< 4x>-30x*+48x+3-m=0
< 4x° —30x* +48x+3=m

Pit h(x) = 4x>—30x* +48x+3 tacd h'(x) =12x* —60x+48; h'(x) =0 <= {

Bang bién thién

() + 0 - 0 +

hix) :

T BBT ta c6 phuong trinh f '(X) =m ¢0 ba nghiém duong phan biét << 3<m< 25

Vay me{4;5;...;24}, c6 21 s6 nguyénm thoa man bai toan.
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