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CHUYEN DE 01

N\ TiNH DON D1EU CUA HAM SO

I. KIEN THUC CAN NHO.

Gia stt K la mot khoang, mdt doan hodc mét ntra khoang va y = f (x) 1a mot ham sd xac dinh
trén K, ta co:

—Ham s8 f(x) duoc goi la dong bién (tang) trén K néu Vx,,x, € K,x, <x,= f(x,)< f(x,)-

—Ham s8 f(x) dwoc goi la nghich bién (giam) trén K néu Vx,,x, eK,x, <x,= f(x,)> f(x,).

— Ham s6 dong bién hodc nghich bién trén K goi chung la don diéu trén K.

Dinh 1ij 01.

Gia st ham s6 f cé dao ham trén khoang K. Khi dé:
— Néu ham s6 dong bién trén khoang K thi f'(x)>0,VxekK.
— Néu ham sd nghich bién trén khoang K thi f'(x)<0,VxeK.

Dinh 1y 02.

Gia st ham s6 f c6 dao ham trén khoang K. Khi do:
-Néu f'(x)>0,vxeK thiham s§ f dong bién trén K.
- Néu f’(x) <0,VxeK thiham s8 f nghich bién trén K.
- Néu f'(x)=0,vxeK thiham s§ f khong d6i trén K.

Ta co cic nhdn xét sau:

dong bién (nghich bién) trén D. Tinh chét nay c6 thé khong dung déi véi hiéu f(x)-g(x).

I
I
! —Néuham s6 f(x) va g(x) cuing dong bién (nghich bién) trén D thi ham s6 f(x)+g(x) cling
I
I

I
~Neéuham s6 f(x) va g(x) la cdc ham s6 duong va cling dong bién (nghich bién) trén D thi |

\ ~ ~ AVN oA . oA A |
ham s& f(x).g(x) ciing dong bién (nghich bién) trén D. ;
Tinh chat nay c6 thé'khong diing khi cic ham s6” f(x),g(x) khong la cic ham s6'dwong trén D. |
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—Cho ham s6 u =u(x), xac dinh v6i x €(a;b) va u(x)e(c;d). Ham s6 f[u(x)} cling x4c dinh
vOi xe(a;b). Ta cd nhan xét sau:

+ Gia s ham s8 u=u(x) dong bién véi xe(a;b). Khi do, ham s8 f[u(x)] dong bién voi
xe (u;b) o f(u) dong bién véi u e (c;d).

+Gia st ham s8 u =u(x) nghich bién vdi x € (a;b). Khi d6, ham 6 f| u(x)| nghich bién voi

xe(a;b)< f(u) nghich bién véi ue(c;d).

Dinh 1y vé diéu kién di dé’ham s6 don diéu
Gia st ham s6 f c6 dao ham trén khoang K. Khi do:
- Néu f'(x) >0,VxeK va f’(x) =0 chi tai hitu han diém thudc K thi ham s§ f dong bién trén K.
-Néu f '(x) <0,VxeKva f ’(x) =0 chi tai httu han diém thudc K thi ham sd f nghich bién trén K.

II. CAC DANG BAI TAP.
Dang toan 1. Tim khodng don diéu coa ham sé cho BBT hodc D6 Thi

O Pé cho d6 thi ham s6 y = f (x) hodc Bang bién thién — nhin huéng di ctia d6 thi:

M Khoang ma d6 thi c6 hudng “di lén” - ham sd dong bién trén khoang do.
M Khoang ma d6 thi c6 hudng “di xuéng” — ham sd dong bién trén khoang do.
O bé cho d6 thi ham s8 y = f'(x) »>lam theo cac budc sau:
M Budc 01. Tim cac giao diém ctia d6 thi f'(x) véi Ox.
M Budc 02. Lap bang xét dau cua f'(x) bang cach nhin:
% Phan trén Ox mang dau +. % Phan dudi Ox mang ddu -.
M Budc 03. Tt bang xét ddu ta tim dwoc chiéu “1én — xudng” cta f(x).

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

X | oo 0 | o0
V' + 0 - 0 +
5 40
y / \ /
-0 =]

Ham s6 dong bién trén khoang nao dudi day?
A. (-1). B. (—1;+). C. (0;1). D. (—;0).
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Loi giai

Ta thay trén khoang (—«;0) thi bang bién thién thé hién ham s6 dong bién.

Vi du 02.
Choham sd y=f (x) c6 bang bién thién nhu sau: T |—oco -1 0 Yoo
Ham s0 dong bién trén khoang nao dudi day? Y’ + 0 — 0 +
A. (—05-2). B. (-2;3). y L o
C. (—1;0). D. (—1;+oo). / \ /
~3
Loi giai
Ta thay trén khoang (—«;0) thi bang bién thién thé hién ham s6 dong bién.
Vi du 03.
Cho ham s6 y = f(x) c6 d6 thi nhw hinh vé bén. Y4
Ham s6 y = f(x) nghich bién trén khoang nao dwdi day? 13
A. (—oo,' —l) . E
B. (1;+oo) . i
C (—1; 2). : \ 5 -
-1 O \i/ xr
D (—1,0). / —]le=-—— :
Loi giai
Cho ham s6 y = f (x) cd dao ham lién tuc trén R, ham Yi
s6 y = f'(x) c6 d6 thi nhw hinh vé bén. ()

Ham s8 y= f(x) nghich bién trén khoang nao duwdi

Loi gidi
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Do thi f'(x) cat Ox tai x=-2;x=1;x=2.
Khi d6 ta c6 bang xét ddu ctia f(x):

f“\/\/

Vay ham sG y = f(x) nghich bién trén (—w;-2);

Dang toan 2. Tim khodng don diéu cla ham so cho trudc f(x).

diéu ctia ham s6 y = f(x).
O Buéc 1. Tim nghiém f'(x)=0 (néu co).

Bai todn tong qudt: cho ham s§ y = f(x) c6 dao ham f'(x)=

., Vxe K. Tim khoang don

O Budc 2. Lap bang xét ddu cua f'(x), khi d6 tim dwoc khoang don diéu ctia y = f(x).
M Khoang f'(x) chita dau + thi y = f(x) dong bién trén khoang dé.
M Khoang f'(x) chita dau - thi y = f(x) nghich bién trén khoang do.

Vi du 01.

(MP 105 BGD&DT NAM 2017) Cho ham s8 y = f(x) c6 dao ham f'(x)=x*+1, VxeR.Ménh
dé nao dudi day dung?
A. Ham s6 nghich bién trén khoang (1;+).

B. Ham s6 nghich bién trén khoang (-1,1).
C. Ham s0 dong bién trén khoang (—oo; +o0).

D. Ham s6 nghich bién trén khoang (—;0).

Loi giai

Chon C

Do ham s6 y = f(x) c6 dao ham f'(x)=x*+1>0 VxeR

Nén ham s§ dong bién trén khoang (—oo;+).

Vi du 02.
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Cho ham s6 y = f(x) c6 dao ham f'(x)=x*-2x,VxeR. Ham s8 y=-2f(x) dong bién trén
khoang
A. (-2;0). B. (0;2). C. (2;+0). D. (—o;-2).

Loi giai

Taco y'=-2f"(x)=-2x" +4x >0 x<(0;2).
Suy ra: Ham s§ y =-2f(x) dong bién trén khoang (0;2).

Vi du 03.

Cho ham s6 y = f(x) co0 dao ham f’(x) = x(x—l)2 (x+3),‘v’x eR.Hamsd y= f(x) nghich bién
trén khoang
A. (-3;1). B. (0;1). C. (1;+0). D. (-3;0).

Loi giai

x=0

Ta c6 f’(x)=0<:>x(x—l)2(x+3)=0<:> x=1 .
x=-3
Ta lap duoc bang xét dau nhu sau:
L —00 —3 0
ffle)f 0 =0

Vay ham sG nghich bién trén khoang (-3;0).

—00

1
+ 0 +

Dang toan 3. Tim khodng don diéu cua ham sé.
Bai todn téng qudt: cho ham s8 y = f(x). Tim khoang don diéu ctia ham s8 y = f(x).
O Budc 1. Tim tap xac dinh cua ham s6.
O Buéc 2. Tinh f'(x) va tim nghiém f'(x)=0 (néu co).
O Budc 3. Lap bang xét dau cua f’(x), khi d6 tim duoc khoang don diéu ctia y = f(x)
M Khoang f'(x) chita ddu + thi y = f(x) dong bién trén khoang do.
M Khoang f'(x) chita d&u - thi y = f(x) nghich bién trén khoang dé.

Vi du 01.
(MPD 110 BGD&DT NAM 2017) Cho ham s6 y =x° -3x*. Ménh dé nao dudi day dung?
A. Ham s6 dong bién trén khoang (0;2).

B. Ham s6 nghich bién trén khoang (0;2).
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C. Ham s6 nghich bién trén khoang (-o;0).
D. Ham s6 nghich bién trén khoang (2;+w).

Loi giai

=0
Ta ¢ y' =3x" —6x; y'=0<:{x

x=2

Lap bang bién thién roi suy ra ham sd nghich bién trén khoang (0;2)

(PE MINH HOA GBD&PT NAM 2017) Hoi ham s6 y = 2x* +1 dong bién trén khoang nao?

A. (==:0). B. [‘“’?‘%j- C. (0;+0). D. (_%,-m)

Loi giai
Chon C
y=2x"+1. Tap xac dinh: D=R
Taco: y'=8x°; ¥ =0=8x" =0 x=0suy ra y(0)=1

Bang bién thién:

T —0 +a0
y' - +
¥y | 4o +00

Vay ham s6 dong bién trén khoang (0;+).

x—2

(PE THAM KHAO BGD&DPT NAM 2017) Cho ham s8 y = -
X+

. Ménh dé nao dung?

A. Ham s6 nghich bién trén khoang (—oo;+o0).
B. Ham s6 nghich bién trén khoang (-1;+).

C. Ham s nghich bién trén khoang (—oo;-1).

D. Ham s6 d6ng bién trén khoang (—oo;—-1).

Loi giai

Tap xéc dinh: R\{—l} )

Taco y'= >0, VxeR\{—l}.

(x +1)2
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Vi du 04.
—x*+2x-1
| Tim cac khoang don diéu ctia ham s6 y = e
X+
Loi giai
Ham s6 da cho xac dinh trén D=R\{-2}.
2 2 _ -_5
Ta co y':w;}/EO@w=O<:>—x2—4x+5=0<:{x
(x+2) (x+2) x=1
Bang bién thién
T o0 -5 -2 1 too
y - 0 | b 0 -
12 —0G —C

Ham s8 nghich bién trén moi khoang (—oo; —5) va (1; +oo) .
Ham s6 dong bién trén mdi khoang (-5;-2) va (-2;1).

Dang toan 4. Tim tham sé m dé ham sé don diévu.

Dang 4.1. Ham bac ba y=ax® +bx* +cx+d (a # 0) .

Phwong phdp giai
O Buoc 1. Tinh f’(x) .

O Budc 2. Thyce hién yéu cau bai toan:

O Cach 01. O Cadch 02.
M Ham s6 dong bién trén R thi
a>0
f'(x)ZO Vxe]R@{A <0
=0 M Ham s dong/nghich bién trén R thi
M Ham s0 nghich bién trén R thi b* —3ac <0.

a<0
Af,SO

f’(x)SO VxeR@{

Vi du 01.
Tim cac gid trj cia tham s6 d€ ham s§ y =x° —3x* +3(m+2)x+3m—1 dong bién trén R.

Loi gidi
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Ham s6 y:x3—3x2+3(m+2)x+3m—1 o tap xac dinh D=R.

Ham s6 dong bién trén R < y'=3x* —6x+3(m+2)>0,VxeR.

a>0 3>0
= = Sm>-1.
{A’SO {9—9(m+2)£0

Vay v6i me| -21/3;23 | thi ham s dong bi¢hn trén R.

Vi du 02.

H Tim tat ca cac gia tri thye ciia tham s6 m d€ ham s6 y=-x°+3x*+ 3(m2 —1)x —3m* -1 nghich

bién trén R.

Loi giai
Ham s6 ludn giam trén y'=-3x* +6x+ 3(m2 —1) <0,VxeR.

a=-3<0 0
= =U.
A'=9+3.3(m? ~1) = 9’ <0 =™

Vay m=0 thi ham s6 nghich bién trén R.

Vi du 03.

Tim cdc gia tri ctia tham s& m d€ ham sd ]/:%(B—m)x3 —(m+3)x* +(m+2)x—-3 dong bién

trén R.

Loi giai
Ham s6 y:%(S—m)xs—(m+3)x2+(m+2)x—3 o tap xac dinh D=R.
Xét a=3-m=0<m=3— y=-6x°+5x—3 1a ham s6 bac hai ltc ting ltc giam khi xét
tréen R > m =3 loai.
Xét a=3-m=0<m=3.
Ham s6 dong bién trén R < y'=(3-m)x* —2(m+3)x+(m+2)>0,VxeR.

a=3-m>0 m<3

&9 ) <71 3
A =2m°+5m+3<0 —ESmS—l

<:>—§£m£—1.
2

Vay véi _g <m<—1 thi ham s& dong bién trén R .
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Dang 4.1.2. Ham béc ba y =ax®+bx* +cx+d (a=0) don di¢u trén khoang (a;b).

** Phuong phdp 1. (Khi f'(x)=0 nhdm dwoc nghiém).
O Bwdéc1. Tinh f’(x).
. . x=x
O Buwéc 2. Giai f’(x)=0<:>[ L.
x=x,
O Bwoc 3. Lap bang xét dau, xac dinh cac khoang don diéu cua ham sé.
O Budc4. T bang xét ddu, gia st diéu kién d€ ham s6 don diéu (d6ng bién hodc nghich
bién theo yéu cau bai toan) la D.
| O Bube5,  Pehamsddondicutén KW KeD.
** Phuong phdp 2. (Khi f'(x)=0 khong nham dugc nghiém).
O Buéc1. Tinh f'(x).
O Budc2. Colap m, dwa vé mot trong cac dang sau:
+) m2g(x),VxeKeom> ml?xg(x);

+) mSg(x),VxeK@mSm%ing(x).

O Chii y: Trong truong hop khong cé gia tri 16n nhat hay nho nhat thi ta ¢ thé xét dén can
trén ding hodc can dudi dung ctia g(x) va ddu "=" can xem xét can than.

Vi du 01.

| Tim m d€ ham s§ y =—x’+3x° +3mx -1 nghich bién trén khoang (0;+x).

Loi giai
Tap xac dinh cia ham s6 D=R.
Ta co y' =—-3x* +6x+3m
Ham s6 y =—x"+3x" +3mx -1 nghich bién trén (0;+) <y’ <0, Vx &(0;+x).
Hay —3x° +6x+3m <0, Vx &(0;+0) <> m<x*—2x, Vxe(0;+%). (1)
Xétham s6 f(x)=x*-2x trén (0;+) 6 f/(x)=2x-2; f(x)=0<2x-2=0<x=1.

Bang bién thién

Z 0 1 +oc
f(x) - 0 +
0 +oc
f(2) \ /
-1

Tix bang bién thién ta 6 (1) m<-1.
Vay véi m<-1 thi ham s6 da cho nghich bién trén (O,- +oo).
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Vi du 02.

| Tim m d€ ham sd y = —%xs Jr(m—l)x2 +(m+3)x+4 ddng bién trén khoang (0;3) .

Loi giai
Tap xac dinh cia ham s6 D=R.
Taco y' =—x*+(m-1)x+m+3
Ham s6 d6ng bién trén nira khoang (0;3) khi va chi khi ham s6 y' >0, vx &(0;3).
Hay —x*+(m-1)x+m+320, Vxe(0;3) < m(2x+1) 2 x* +2x -3, Vx &(0;3). (1)
x*+2x-3

Trén (0;3) tacod 2x+1>0, nén ta co m> o
X

,Vxe(0;3)

2 . 2
Xét ham s6 f(x)= X *+2x=3 yan [0;3] 6 f(x)= 2x+—2xj8 >0, Vxe[0;3]..
2x+1 (2x+1)

Bang bién thién

x 0 3

f(z) +
12
12

Tk bang bién thién ta c6 (2) m > -

Vay véi m>"2, ham s3 da cho luén dong biéh trén (0;3).

Vi du 03.

’ Tim m d€ham s8 y =x°—(2m+1)x° +(m2 + 2m)x+1 dong bién trén khoang (0;+o).

Loi giai
Tap xac dinh cia ham s6 D=R.
4 ’r . o 2 2 _ 2
Taco y'=3x° —2(2m+1)x+m2 +2m; A, —(2m+1) —3(m +2m)—(m—1) .
Véi m=1, ta cod y' >0,Vx e R=ham s6 luén dong bién trén R nén ham sd dong bién

trén khoang (0;+w). Do d6 m =1 thoéa man yéu cau bai toan.

2m+1—‘m—1‘
X, =—
Véi m#1, tacd y'=0< 1 3
2m+1+‘m—1‘
X,=——
3

Bang bién thién
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— 00 2

Tl bang bién thién suy ra ham s& dong bién trén (0;+) khi va chi khi

x, <0<

MSO@‘m—l‘S—Zm—l.

Voi m>1, taco ‘m—].‘s—Zm—1<:>m—1s—2m—1<:>m<0 (loai).

Véi m<1, tacd [m-1<-2m-1e-m+1<-2m-1e>m<-2 (thoa man).

Vay v6i m<-2 hodc m=1, ham s6 da cho dong bién trén khoang (0;+).

Dang 4.1.3. Him bac ba y=ax* +bx* +cx +d (a % 0) don diéu trén khoang c6 do dai bang

% Phuong phdp 2.
O Buéc1. Tinh f'(x).
LA o N AT A 2 . A 0
O Bwoc2. Tim diéu kién ctia tham s6 dé ham s6 cé khoang don diéu: {LZ o
>
O Budc3. Bién d6i |x, —x,|=k (*) = (x,—x, )2 =k = (x, +x, )2 —4x,.x, =k>.
O Buéc 4. St dung dinh ly Vi-ét d€ dua () thanh phurrong trinh theo tham s8.
O Buwodc 5. Giai (*) , s0 sanh diéu kién d€ chon két qua thoa man.

k hodac nho/16n hon k voi k>0.

Vi du 01.

| Tim a d€ ham s6 y = x°+3x” +ax +a nghich bién trén doan c6 do dai bang 1.

Loi giai

Tap xac dinh cia ham s6 D=R.
Tacéd: y'=3x"+6x+a;A), =9-3a.

Véi 9-3a>0<>a<3=y 6 hai nghiém xl,xz(xl<x2).

Tt bang bién thién suy ra ham s8 nghich bién trén doan c6 d6 dai bang 1 khi va chi

4a

khi |x, —x,| =1 (x, +x,) —4x-x, =1 4—?:1<:>a:%. (thoa man).

Vay véi a= %, ham s6 da cho nghich bién trén doan c6 do dai bé\ing 1.
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Vi du 02.

Tim m d€ ham s8 y = %(erl) x*+(2m—1)x* —(3m+2)x+m nghich bién trén doan cé do dai

bang 4

Loi giai
Tap xac dinh cia ham s6 D=R.
Véi m=-1, tacé y=-3x*+x-1 nén khong thé NB trén doan cé d6 dai bang 4.
Voi m#1, ta cd: y' =(m+1)x* +2(2m—1)x—(3m+2).

Suy ra A, =(2m—1)2+(m+1)(3m+2)=7m2+m+3>0,VmeR.

2(2m-1)
X tx,=———
Khi d6 gia stt y' 6 2 nghiém x,,x,(x, <x,). Ta co: m+1
3m+2
XX, =
m+1

Ham s6 nghich bién trén doan c¢6 d6 dai bﬁng 4 khi va chi khi m>-1 va ‘xl —xz‘ =4.
Binh phuong 2 vé& duoc (x, +x,) —4x,-x, =16
4(2m-1)° 4(3m+2)

= —+ =16
(m+1) m+1

& Am? —4m+1+3m° +5m+2=4m* +8m+4 < 3m* —Tm-1=0 m= (thoa man)

7+4/61
6

7+4/61
6

, ham s0 da cho nghich bién trén doan c6 d¢ dai bé“mg 4.

Vay véi m=

| Tim m d€ ham s8 y = —%xs‘ +x° +(3m+2)x+m—3 dong bién trén doan c6 d6 dai nho hon 4.

Loi giai
Tap xac dinh cia ham s6 D=R.
Tacd y' =—x° +2x+3m+2; A, =3m+3
Vi m<-1, tacd y' <0,Vx e R nén khong thoa man yéu cau bai toan.
, X, +x,=2
V6éi m>—-1, giastt y cd hai nghiém x,,x, (x, <x,), taco {* 2
& Y & PACEED {xl.x2:—3m—2

Ham s6 dong bién trén doan ¢6 dd dai nho hon 4 khi va chi khi ‘xl —xz‘ <4.

Binh phuong hai vé& duoc (x, +x,) —4x,-x, <16 & 12m+12 <16 < m < %
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Kéthop taco me (—1: %J, ham s6 dong bién trén doan c6 d¢ dai nhé hon 4.

Dang 4.2. Ham phan thitc y=

O Budc 1. Tinh f’(x)=( Pl
X+

O Buwdc 2. Thye hién yéu cau bai toan:

M Ham s§ dong bién trén timg khoang xac dinh < f'(x)>0< (ad_d;Z >0« ad—cb>0.
cx+d
M Ham s8 nghich bién trén tiing khoang xac dinh < f'(x) <0< (ad_d;z <0 ad—ch<0.
cx+d

Vi du 01.

)Y 4 .7 . k3 ~ n? \ mx+m_7 AVN oA A . 2 k3 A 4
Tim cac gia tri ctia tham s6 m d€ ham s6 y=———— dong bién trén moi khoang cua tap xac
Sx-m+3
dinh
Loi giai

Tap xac dinh D=R \{mT—?»} .
., —-m*-2m+35
Tacd: y =——.
(5x —m+ 3)
Ham s6 dong bién trén moi khoang cta tap xac dinh khi va chi khi

m-—3

y' >0,Vx = < -m* —2m+35>0< me(-7;5).

Vay me(-7;5) thi ham s& dong bién trén moi khoang xéac dinh ctia né.

Tim tat ca cic gi4 tri thuc ctia tham s8 m d€ ham s6 y ==~ nghich bién trén timg khoang

x—m+1

xac dinh cia né

Loi giai
c6 tap xac dinh D=R\{m-1}.

\ A~ mx_
Ham s6 y =
x—m+1

Ham s0 nghich bién trén titng khoang xac dinh
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, —mPtm+2 m<-1

Sy = ~<0,Vxzm-lo-m*+m+2<0<
(x—m+1)

m>2

Vay m e (—o0;—1)U(2; +0)

O Budc 1. DBiéu kién xac dinh cx+d¢0<:>x¢—%.
ad—cb

O Budc 2. Tinh f'(x)= 5.
(cx+d)
O Budc 3. Thyc hién yéu cau bai toan:

. ) ad—cb>0
M Ham s dong bién trén khoang (a;b) < _y o (m3m) voi —% chira tham s m.

; ad—cb<0 ’
M Ham s8 nghich bién trén khoang (a;b) &1 voi — V chita tham sg m.
—/ & (m; n) c

Vi du 01.

“ Tim m d&€ham s8 y=""** nghich bi¢n trén (-o0;1).
X+m
Loi giai
. m’—4
Tap xac dinh D=R\{-m}. Taco: y = ——.
(x+m)

Ham s6 nghich bién trén (-o«;1) khi va chi khi y <0, Vx e(—0;1).

— —o0;1 -m>1
Hay Tg( Oo )<:> " & -2<m<-1.
m-—4<0 —2<m<?2

Vay voi m e (-2;-1] ham s§ da cho luén dong bién trén modi khoang xac dinh.

Vi du 02.

& nghich bién trén (O ;+oo).

n 2 7 4 . 2 ~ n? \ mx —
| Tim tat ca cac gia tri thuc cia tham s6 m d€ ham sd y =

x—m
Loi giai
Tap xéc dinh: D:]R\{m}
_ 2
Dao ham: y'= i +A;
x—m)
. ~ . - n <0 <0 <0
Ham s6 nghich bién trén (O,-+oo)<:> " L , o mz S m<=2
y <0,Vx e(0;+o) 4—m" <0 m->4
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V6i me(—; —2) thi ham s6 nghich bién trén (0;+x).

| Tim tat ca cac gia tri thye ctia tham s6 m d€ham s6 y = s dong bién trén (2;-+0)
X +m
Loi giai
Tap xac dinh D =R\ {m}
., omt-1
y'= ~, X % =
(x+m)
\ n mx+1 AV o A A . \ ? . U &} .
Ham s6 y = dong bién trén (2;+0) khi va chikhi y >0 véi moi x &(2;+w)
X+m
< m>-2
—m<
<:>{ , =N [m<—1<:>me[—2;—1)u(1;+oo).
m°—=1>0
m>1

Dang toan 5. Ham hgp y=f(u(x)).

Phwong phap giai
. , u'=0
O Buoc 1. Tinh y':u’-f'(u)—>y':O<:{

O Budc 2. D& gidi () ta tim f'(x)=0 (d0 thi cét truc hoanh).
xX=a u=a
Giastt f'(x)=0<|} = f(u)=0<|} —nghiém caa (*).

O Budc 3. Lap bang xét dau ctia y' =u'- f'(u) = khoang don diéu can tim.

Cho ham s8 y = f(x) 6 dao ham f'(x)=x*(x~9)(x~4) . Khi 6 ham s& y = f(x*) nghich
bién trén khoang nao dudi day?
A. (3;+0). B. (-3;0). C. (—;-3). D. (-2;2).

-----

Chon C
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[x=-3
x=-2
Cho y'=0<|x=0 .
x=2
| x=3
Ta c6 bang xét dau cta y' nhu sau:
x | = -3 =2 0 2 3 +0
i - 0o + 0 + 0 - 0 - 0 +

Dua vao bang xét ddu, ham s6 y = f (xz) nghich bién trén (-w0;-3) va (0;3).
Vi du 02.
Cho ham s& y=f(x) lién tuc trén R. Ham s8 Y1
y= f'(x) c6 d6 thi nhw hinh vé bén.

Hay xét si don diéu ctia ham s6 y = f(2-x).

o

aaaaa

Tac6 (f(2-x)) =(2-2) f'(2-x)=—f'(2-x)
Dura vao d6 thi ham s6 f'(x) thi
(f(2-x)) >0 f(2-x)<0es| 2 <7 [ >3

=
1<2-x<4 2<x<l

(f(2—x))' <0<:>f'(2—x)>0<:>

_—1<2—x<1 [1<x<3
=

2—-x>4 x<—2

Véy ham s§ dong bién trén mdi khoang (-2;1) va (3;+).

Ham s8 nghich bién trén moi khoang (—0;-2) va (1;3).

Cho ham s§ y=f(x). D6 thi ham s8 y=f'(x) nhu hinh Y4

bén.Ham s8 g(x)= f(x°) dong bién trén khoang nao ?
A. (—o0;-1). B. (-1,1).

C. (L;+w). D. (0;1).
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Loi giai
Chon C
Tac6 g'(x)= 3x2f'(x3) :
x2=0
x?=0 . 3.0 -0
g'(.X'):OC> o\ < theodothlf(x) 5 x3_ P x_ )
f(x)—O x’=-1 x==1
x°=1
Bang bién thién
r |—cc -1 0 1 “+oo
g}
g \ / \ /
Dura vao bang bién thién suy ra ham s& g(x dong bién trén khoang (1;+).
Vi du 04.
Cho ham s6 y = f(x). D06 thi ham s& y = f'(x) cho boi hinh bén Yy
dudi. Dat g(x)= f(x2 —2). Ménh dé nao dudi day sai ? ]
,l O 2

A.Ham s8 g(x) dong bién trén khoang (2;+x).
)
)

D. Ham s0 g(x) nghich bién trén khoang (—o;-2).

B. Ham s6 g(x) nghich bién trén khoang (0;2).

C. Ham s0 g(x) nghich bién trén khoang (-1,0).

ittt Lun

—4

Loi giai
Chon C
Ta co g’(x):fo’(xZ_z),
x=0 x=0 x=0
g’(JC):OC> f’(x2_2)20< theodothlf(x)‘> x2—2=—1(nghiemkep)c> et
x*—2=2 x =12

Bang bién thién
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x |—oc —2 —1 0 1 “+oc

2
g - 0 4+ o + 0 — 0 — 0 -+

9\/ /

Dua vao bang bién thién suy ra ham s§ dong bién trén (-1,0).

Vi du 05.

Cho ham s0 y = f(x). D06 thi ham s6 y = f'(x) nhw hinh bén. ¥
Hoi ham 8 g(x)= f(1-x*) nghich bién trén khoéng nao trong \
cac khoang sau ? 2

A. (1;2). B. (0;+oo).

C. (-2-1). D. (-11).

10) 1 2 x
Loi giai
Chon B

g'(x)= —2xf’(1—x2) .

=0 x=0
Taco g'(x)=0< eodoMfB) g2 21 e x =0,
f(1-")=0
1-x*=2
Bang bién thién
T |—oc 0 +ox
g + 0o -

1PN

Dua vao bang bién thién suy raham s§ g(x)= f(1-x*) nghich bién trén khoang (0;+)

Chii y: Dau cua g'(x) duoc x4c dinh nhw sau: Vi du chon x =1e(0,- +oo).

® x=1— 5> 2x<0. (1)

® x=1-1-x"=0— f(1-2%)= f/(0)—"2" ) f(0)=2>0.  (2)
Tt (1) va (2), suy ra g'(1)<0 trén khoang (0;+).

Nhén thay nghiém ctia g'(x)=0 la nghiém don nén qua nghiém d6i dau.
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Phwong phdp giai

O Budce 1. Tinh y' = f'(x)£H (x) >y’ =0 f/(x)=Fh'(x) (*).

O Budc 2. Giai (*) bang cach vé thém K'(x) vao hé truc toa do va xét cac diém ma f' cAt I'.
Sau khi tim duoc cac nghiém ta 1ap bang xét dau ctia y' = f'(x)+h'(x).

O Budc 3. Tl bang xét d&u ctia y' = f'(x) 1’ (x) = khoang don diéu can tim.

Vi du 01.

Cho ham s8 y=f (x) cd dao ham lién tuc trén R va d6 thi caa

ham s8 y = f'(x) nhw hinh vé.

Dt g(x)=2f(x)—x*+2x. Tim cac khoang dong bién ctia ham s
g(x)-

A. (—1;0). B. (—oo;O).

C. (0:2). D. (L+o).

Ta cd g'(x)=2f"(x)-2x+2=2(f'(x)-x+1)

aaaaa

x=-1
g'(x):O = f’(x) =x-le|x=1 .
x=3
Ta c6 bang xét dau cta g'(x)
x | — -1 1 3 +0
&' x) | - 0 + 0 - 0 +
Vay ham s dong bién trén cac khoang (—1; 1) ;(3;+oo).
Vi du 02.
Tir d6 thi ham s8 y= f'(x) nhw hinh v&. Ham s8 y = f(x+2)-3 “
dong bién trén khoang nao dudi day ? 0 |
A. (-10). B. (0;1). g
C. (—oo;O). D. (1;+oo).
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Chon B
Ta tinh dao ham y = f(x+2)-3; y'=(x+2)' f'(x+2) = f'(x+2) s bién thién ctia ham
s6 y = f(x+2)-3 phu thudc vao ddu ctia f'(x+2)

x+2=0

® f'(x)=0<x=0vx=1suyra f’(x+2)=0<:>[x+2:1

= [i Z :i (nghiém don)

® f'(x)>0 khi 0<x<1suy ra f'(x+2)>0khi0<x+2<1<:>{x> = lex<2
x<—

® f'(x)<0khi x<Ovx>1suyra f'(x+2)<0.Trén cac khoang con lai

—o0 -2 -1 + oo

N

Vi du 03.

Cho ham s6 y = f(x). D6 thi ctia ham s§ y = f'(x) nhu hinh bén.
bit g(x)=f(x)-x.Ménh dé nao dudi day dung?
= 8() s(-1)<5(2)
- 8(-1) <£(1) <£(2).
( )<s(t)<s(-1)-
- 8(2)<g(-Y<s()-
Loi giai
ChOHC 4V
I
x=—
Taco g'(x)=f'(x)-1>¢'(x)=0< f'(x)=lc|x=1 . L : .
x=2 & N ';
Bang bién thién: - o / 12
X il 1 1 2 + oo -1
g + 0o - 0 0 +
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Cho ham s6 y = f(x) c6 d6 thi ctia ham s6 y = f'(x) dwoc .
cho nhu hinh bén. Ham s6 y=-2f(2-x)+x’ nghich bién
trén khoang

A. (-3 -2).

B. (—2; —l).

Loi giai
Chon C
Ta co y':—(Z—x)' 2f'(2—x)+2x
=y <0 f(2-x)+x<0<x f'(2-x)<(2-x)-2.
Dua vao do thi ta thdy duong thang y=x—2 cat do
thi y = f'(x) tai hai di€m c6 hoanh d9 lién tiép la

l<x, <2 . NIV ~ A
' vaciing tir d6 thi ta thay f'(x)<x-2 trén

x,=3

mién 2<x<3 nén f'(2-x)<(2-x)-2 trén mién

2<2-x<3<-1<x<0.
Vay ham s6 nghich bién trén khoang (-1; 0).

I1I. BAI TAP REN LUYEN.
Caul (MD101-2020 L1) Cho hamsd f (x) c6 bang bién thién nhu sau:

x —00 —1 0 1 —+o0o

I'(z) ~

- 0o+ 0 0 -
T oo +oo
4
e \ / \ /
1 —1
Ham s6 da cho dong bién trén khoang nao duwdi day?
A. (-o5;-1). B. (0;1). C. (-11). D. (-10)

Loi gidi
Ham sd da cho dong bién trén khoang (—1;0) va (1; +oo) .
Cau2. (PMH 2020 - L1) Cho ham s8 f(x) c6 bang bién thién nhuw sau:
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Cau 3.

Cau 4.

Cau 5.

- 0 + 0 -
2

o NN

Ham s6 da cho nghich bién trén khoang nao dudi day?

A. (—o05-1). B. (0;1). C. (-1,0). D. (—;0).
Loi giai
Chon C
(DMH 2020 - L.2) Cho ham s6 y = f(x) ¢4 bang bién thién nhu sau
z —0 -1 0 1 +o0
/() + 0 ~ 0 + 0 -

o NN

Ham s6 da cho dong bién trén khoang nao dudi day?
A. (1;+oo). B. (—1;0). C. (—1;1). D. (0,‘1).

Loi giai

Duya vao bang bién thién ta thdy: Ham s8 da cho dong bién trén cac khoang (—o0;-1) va

(0;1).
(MD02 - 2020 L1) Cho ham s6 f (x) c6 bang bién thién nhu sau.
T | —o0 -1 0 1 +0o0

+ 0 - 0 + 0 -
4 4
| TN T N
—00 —00
Ham s0 da cho dong bién trén khoang nao duwéi day?
A. (L+0). B. (-L1). C. (0:1). D. (-10).

Loi giai

Chon C

Ham s da cho dong bién trén cac khoang (—o0;—-1) va (0;1).

(MD103 - 2020 L1) Cho ham s& f(x) c6 bang bién thién nhw sau:
T -0 —2 0 2 +00

+ 0 - 0 o+ o0 -
3 3

" / \ / \

s , <
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Cau 6.

Cau?7.

Cau 8.

Ham s6 da chodong bién trén khoang nao dwéi day
A. (=22 B. (0;2) C. (-2;0) D. (2;+%).

Loi giai

(MD104 - 2020 L1) Cho ham s8 f(x) c6 bang bién thién nhuw sau:

T | —oc -3 0 3 400
f(x) — 0 + 0 — 0 +

" \/\/

Ham s6 da cho dong bién trén khoang nao dudi day?
A. (-3,0). B. (-3;3). C. (0;3). D. (—o0;-3).

Ham sd da cho dong bién trén khoang (—3;0) va (3; +oo).

Loi giai

(MP102 - 2020 - L2) Cho ham s8 y = f(x) c6 d6 thi 1a duong
cong trong hinh bén. Ham s0 da cho nghich bién trén khoangnao ~~ /~"""1 7{\

- - — = =

dudi day?

A. (-30). B. (—o0;-1). / -1 o 1\ =

C. (0;1). D. (0;+).

Loi giai

Hams6 y = f (x) nghich bién trén cac khoang (—1;0) va (1; + OO),

(MD 107 - 2020 L2) Cho ham s8 y = f(x) ¢6 do thi la duong cong Yh

trong hinh bén. Ham s& da cho déng bién trén khoang nao dudi N - - 1

day? : 1 :

A. (0;1). B. (—0;0). ! ! .

C. (1;+oo). D. (_1,-0). l -1 0 1 \ x
Loi giai

Tir d6 thi ham s y = f(x) ta c6 ham s6 dong bién trén hai khoang (—o0;-1) va (0;1)

=chon dép an A.
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Cau 10.

Cau 11.

Cau 12.

(MD 103 - 2020 - L2) Cho ham s8 y = f(x) c6 d6 thi la duong cong hinh v
bén. Ham s6 da cho d6ng bién trén khoang nao dudi day?
1 ol 1

A. (-10). B. (—o0;-1). 3' i p
C. (O;+oo). D. (0;1). =

(MP 104 BGD&DT NAM 2017) Cho ham s8 y = f(x) ¢ bang xét d&u dao ham nhu sau

Loi giai

x \—oo -2 0 2 +o0
V' - 0 _ H - 0 -

Ménh dé nao dudi day dung?

A. Ham s6 nghich bién trén khoang (—oo; —2).
B. Ham s6 dong bién trén khoang (—2; O) .

C. Ham s6 dong bién trén khoang (—oo; 0) .
D. Ham s0 nghich bién trén khoang (0; 2).

Theo bang xét dau thi y'<0 khi x e (O; 2) nén ham s nghich bién trén khoang (0; 2).
(DMH 2018) Cho ham s8 y = f(x) c6 bang bién thién nhuw sau:

Loi giai

r |—oo -2 0

v

y/\/\

HamsO y=f (x) nghich bién trén khoang nao duwéi day?
A. (O; +oo) B. (—oo; —2) C. (O; 2) D. (—2;0)

Loi giai

(PMH 1, NAM 2017) Héi ham s8 y = 2x* +1 dong bién trén khoang nao?

A. (—oo;—%j. B. (0;+0). C. (—% ,-+ooJ. D. (—;0)

Loi gidi

[P (e Y | B

Chon C
y:2x4 +1. Tap xac dinh: D=R
Taco: y'=8x"; y'=0=8x' =0 x=0sura y(0)=1
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Gidi han: lim y =+o0; lim y =+o0

T | —® 0 +00
y' - 0 +
Y

+o0 10
Vay ham s6 dong bién trén khoang (0; +oo) :

Cau13. (DMH 2, NAM 2017) Cho ham s6 y =x° —2x* +x+1. Ménh dé nao dudi day dtung?

A. Ham s6 nghich bién trén khoang (% ;1). B. Ham s& nghich bién trén khoang (—oo; %j .

C. Ham s6 dong bién trén khoang (% ;1). D. Ham s6 nghich bién trén khoang (1; +oo).

Loi giai
x=1
Tacd y =3x"-dx+1=>y' =03’ -4x+1=0< 1.
73
Bang bién thién:
x | —oo 1 400

=l

L4

y

—

Vay ham s6 nghich bién trén khoang [% ;lJ.

Cau14. (MD 110 - NAM 2017) Ham 8 nao dudi day dong bién trén khoang (—oo;+%)?

x-1 3 3 x+1
A y=—-— B.y=x"+x C.y=—x -3 D.y=——
4 x—-2 4 s 4 x+3
Loi giai
Chon B
Viy=x*+x =y =3x"+1>0, VxeR.
Cau15. (PMH NAM 2017) Cho ham s8 y = x—_i Ménh dé nao dudi day dung?
X+

A. Ham s8 nghich bién trén khoang (—oo;+0)

B. Ham s8 nghich bién trén khoang (~1;+)
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Cau 16.

Cau 17.

Cau 18.

Cau 19.

C. Ham s6 nghich bién trén khoang (—oo; —1)

D. Ham s6 dong bién trén khoang (—oo; —1)

Loi giai
Tép xac dinh: R\{-1} .
Taco y'= 2>0,‘v’xeR\{—1}.
(x+1)
(DMH NAM 2017) Ham s6 nao dudi day dong bién trén khoang (—oo;+0)?
A y=x"+3x". B.y:x—_i. C.y=3x"+3x-2. D.y=2x"-5x+1.
X+
Loi giai
Chon C

y' =9x"+3>0,Vx € R, suy ra ham s§ dong bién trén khoang (—oo; +o0).
(MD 110 NAM 2017) Cho ham s y = x> —3x*. Ménh dé nao duéi day dung?
A. Ham s6 dong bién trén khoang (0; 2). B. Ham s6 nghich bién trén khoang (0; 2).

C. Ham s6 nghich bién trén khoang (—oo; O) .D. Ham s6 nghich bién trén khoang (2; +00).

x
Tacod y'=3x*—6x; y'=0<
X

Loi giai

Lap bang bién thién rdi suy ra ham s6 nghich bién trén khoang (O; 2)

(MP 123 NAM 2017) Ham s8 y = — I nghich bién trén khoang nao duéi day?
x*+
A. (—o0;+0) B. (0; +x) C. (—»;0) D. (-11)
Loi giai
Chon B
Taco y' = ;<0< x>0
(x2 +1)
(MP 123 NAM 2017) Cho ham s& y =x* +3x+2. Ménh dé nao duédi day la ding?

A. Ham s6 nghich bién trén khoang (—oo; 0) va dong bién trén khoang (O; +oo)
B. Ham s8 dong bién trén khoang (—;0) va dong bién trén khoang (0;+x)
C. Ham s& dong bién trén khoang (—oo;+)

D. Ham s6 nghich bién trén khoang (—oo;+0)
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Cau 20.

Cau 21.

Cau 22.

Loi giai
Chon C
+)TXD: D=R.
+) y' =3x*+3>0,VxeR, do d6 ham s& dong bién trén R.
(MD 104 NAM 2017) Cho ham s§  =+/2x? +1. Ménh d@ nao dudi day deing?
A. Ham s6 dong bién trén khoang (0;+o0)
B. Ham s6 dong bién trén khoang (-;0)
C. Ham s6 nghich bién trén khoang (O;+ oo)
D. Ham s6 nghich bién trén khoang (-1;1)

Tacdé D=R, y'=

Loi giai

2x

V2x% +1

Vay ham s8 nghich bién trén khoang (-;0) va déng bién trén khoang (0;+x).

;¥ >0x>0.

(PMH NAM 2017) Héi c6 bao nhiéu s& nguyén m d&é ham sg y = (m2 —1) 4+ (m-1)x* —x+4
nghich bién trén khoang (—oo;+oo).
A. 0 B. 3 C. 2 D.1

Loi giai
Chon C
TH1: m=1.Ta cd: y=—x+4 la phuong trinh cia mot duong thang cé hé s§ gdc am nén ham
6 ludn nghich bién trén R. Do dé nhan m=1.
TH2: m=-1. Ta c6: y=-2x*—x+4 la phwong trinh ctia mdt dudng Parabol nén ham s&
khong thé nghich bién trén R. Do d6 loai m=-1.
TH3: m=+1. Khi d6 ham s6 nghich bién trén khoang (—oo; +00) <y <0 VxeR, déu “=” chi
xay ra ¢ httu han diém trén R.
= 3(m2 —1)x2 + 2(m —1)x—1£ 0, VxeR

{a<0 {m2—1<0 {m2—1<0 —l<m<l

N<0 (m—1)2+3(m2—1)£0<:> (m-1)(4m+2)<0 " —%SmﬁlQ__Sm<l'

Vi meZ nén m=0.

Vay ¢6 2 gia tri m nguyén can tim la m=0 hoadc m=1.

(MD 123 NAM 2017) Cho ham s8 y =—x° —mx® + (4m +9)x+ 5, voim la tham s6. Hoi ¢6 bao
nhiéu gi trj nguyén cua m d€ ham s8 nghich bién trén khoang (—oo;+0)

A. 5 B. 4 C.6 D.7
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Cau 23.

Cau 24.

Loi giai
Ta co:
+)TXD: D=R
+) y'=-3x" —2mx+4m+9.
Ham s5 nghich biéh tré khi ' <0,V 12730
ren (—oo; + iy'<0, —00; 400 ) &
am s nghich bién (—o0;+0) khi y x & (—o0;+0) A= it +3(4m+9) <0
<:>me[—9;—3:| — c0 7 gid tri nguyén ctia m thoa man.

Hoéi c6 tdt ca bao nhiéu gid tri nguyén cta tham s6 m d€ ham s6 ham s6
1 A AN A 2
y= §(m2 —m)x3 +2mx® +3x -2 dong bién trén khoang (—oo;+oo)?

A. 4. B. 5. C. 3. D. 0.

Loi giai
y' =(m2 —m)x2 +4mx +3
Ham s0 da cho dong bién trén khoang (—oo;+ oo) <y 20 voi VxeR.

+V6i m=0 tacd y' =3>0 véi Vx e R = Ham s6 dong bién trén khoang (—oo;+oo).

+Voi m=1taco y':4x+3>0<:>x>—% = m =1 khong thao man.

m?—m>0 m>1
=1|lm<0 < -3<m<0.
A =m?+3m<0

7 . mil /4 ! &}
+V01{ OtacoyZO vou‘v’xeR@{
-3<m<0

m#
Tong hop cac treong hop ta dwgec -3<m<0.
meZ—m e{—3;—2,' —1;0}.
Vay co 4 gia tri nguyén ctia m thoa man bai ra.

Tim t4t ca cac gid tri ctia tham s6 thue m d& ham s6 y =mx® +mx® + m(m—l)x+ 2 dong bién

trén R.

4 . 4
A.msg va m#0. B. m=0 hoac ng.
C.mzﬂ. D.msﬂ.

3 3

Loi giai
Chon C

TH1: m=0=>y =2 la ham hang nén loai m=0.

TH2: m+0. Ta c6: y' =3mx® + 2mx+m(m—-1).
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Cau 25.

Cau 26.

Cau 27.

Ham s6 dong bién tréenR < f'(x)20VxeR <

f— 3om=2—

m>0 3

{A'=m2—3m2(m—1)so @{m2(4—3m)£0 mz2
m>0

3m>0

\ n 1 N Y 2 .7 . 2 ~? \ ~ . A
Cho ham s6 vy = —§x3 +mx’? +(3m+ 2)x+1. Tim tat ca gia tri caia m dé ham s6 nghich bién

trén R.
m>-1 m>-1
A. . B. 2<m<-1. C. 2<m<-1. D. .
m< -2 m<—2
Loi giai

TXD: D=R, y'=-x*+2mx+3m+2.
Ham s0 nghich bién trén R khi va chikhi y'<0, VxeR

a=-1<0
AT ) o-2<m<-1.
AN=m"+3m+2<0

Tim m d€ ham s6 y =x° —3mx’ +3(2m—1)+1 dong bién trén R.

A. Khong cé gia tri m thoa man. B. m#1.

C. m=1. D. Lu6n thoa man voi moi m .
Loi giai

Chon C

y' =3x" —6mx+3(2m-1)
Taco: A'= (—3111)2 —3.3.(2m—-1). D& ham s6 ludn dong bién trén R thi A'<0

© 9m* ~18m+9<0 < 9(m? —2m+1) <0 9(m-1) <0 & m=1,

/4 A 2 A .7 . A ?. ~ A7 \ ~ m A
Co tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé ham so y = 3 x° —2mx* + (3m + 5) x dong

bién trén R.
A. 4. B. 2. C. 5. D. 6.

Loi giai
Tacd y' =mx® —dmx+3m+5.
Vé6i a=0=m=0=y =5>0. Vay ham s0 dong bién trén R.
Véi a#0< m=0. Ham s6 da cho dong bién trén R khi va chi khi

y'ZO,Vxe]R@{a>O = m>02
A (Zm) —m(3m+5)£0
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Cau 28.

Cau 29.

Cau 30.

Cau 31.

m>0 m>0
= = <= 0<m<b.
m? —5m<0 0<m<5

VimeZ=me {0;1;2;3;4;5}.
Pal n/ 2 14 L4 . ? n A? \ ~ 1 NA - A
Tim tap hop tat ca cac gia tri ctia tham s6 thwee m d€ham s6 y = 3 x* +mx* +4x—m ddng bién

trén khoang (—oo; +oo).

A. [—2; 2]. B. (—00;2). C. (—oo;—2]. D. [2;+oo).

Tacé: y' =x"+2mx+4.

Loi giai

Ham s6 dong bién trén khoang (—oo; +oo) khi va chi khi y' >0, Vx e(—OO;+oo) .
SAN=m"-4<0-2<m<2.

Cho ham s6 y:—%x3+2x2+(2a+1)x—3a+2 (a 1a tham s8). Vi gid tri nao cta a thi ham s&
nghich bién trén R ?

A. a<l. B.a>——. C.ag—g. D.a>1.

Loi giai
Chon C

Ta c6: b? —3ac <0 < 22 —3.(—%}(2a+1)£0<:>4+2a+1s0<:>a£—g

Tim diéu kién cta tham s§ thuc m dé€ ham s6 y=x°-3x° +3(m +1)x+ 2 dong bién trén R.

A.-m>2. B. m<?2. C. m<0. D. m>0.

Loi giai
Tap xacdinh: D=R.
Ta co: y' =3x" —6x+3(m+1)
YCBT <y 20,Vxe R A =-9m<0<m=0.

Tim tat ca cac gia tri cia m d€ ham s6 y = (m —1) x° —S(m—l) x*+3x+2 ddng bién bién trén

R?

A. 1l<m<2. B.1l<m<?2. C.1<m<2. D.1<m<?2
Loi giai

Chon C

Taco y' =3(m—1)x* —6(m—1)x+3.
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Cau 32.

Cau 33.

m-1=0
Ham s6 da cho dong bién trén R khivachikhi y'>0,VxeR < {m—1>0
A'<0
m=1 m=1
o[ |m>1 S| [m>1  ©l<sm<2.
{9(m—1)2—9(m—1)so {1£m£2

(PMH NAM 2019) Tap hop tit ca cic gid tri thuc cia tham s6 m d& ham s8
y =—x°—6x” +(4m—9)x+4 nghich bién trén khoang (—o0;-1) 1a

A. (—oo;—ﬂ B. [ 0;+0) C. (—;0] D. [-% ;+ooj
Loi giai
Ch()n A

Tac6 y'=-3x*—12x+4m—9

Dé ham s6 nghich bién trén khoang (—oo; —1) thi y'=-3x*—6x+4m—-9<0 Vxe (—oo; —1)
SAm<3x® +12x+9 Vxe (—oo;—l) < dm< (mjrlljf(x), f(x) =3x?+12x+9

Ta co f'(x):6x+12; f'(x)=0<:>x:—2.

Khi d9, ta c6 bang bién thién

T — 0 -2 + o0

+ o0 + oo

. -3
Suy ra (r}}ol;gﬁf(x)z—3:>4ms—3<:>m37.
Cho ham s6 y =x°+3x* —mx—4. Tap hop tat ca cac gia tri ctia tham s& m dé ham s6 dong
bién trén khoang (—oo;O) la
A. (-55). B. (—o5;—-3]. C. (—o0;—4]. D. (-L+o).

Loi gidi
Tacod y' =3x" +6x—m.
Dé ham s6 dong bién trén khoang (—oo; O) thi y'>0, Vx e (—00;0)
<3P +6x—m>0,Vx e(—oo;O)
< m<3x%+6x,Vx e(—oo;O).

bat g(x) =3x* +6x, ham s8 g(x) c6 bang bién thién
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Cau 34.

Cau 35.

Cau 36.

Dua vao bang bién thién ta ¢ < m <3x*+6x,Vx e (—oo,- 0) <m<-3.

3
+7mx*+14x—m+2

)Y ~ 2 4 L4 . 2 ~ \ A mx
Tim tat ca cac gia tri thyec cia tham s6 m sao cho ham sy = f(x) =

giam trén ntta khoang [1; +o0) ?

A. _Oo;_E . B. _2}—E . C. —E;+OO ) D. —oo;—E .
15 15 15 15

Tap xac dinh D =R, yéu cau cua bai toan dua dén giai bat phuong trinh

mx® +14mx +14<0,Vx 21, tuong dwong véi g(x) =— >m (1)
x° +14x
Dé dang c6 duoc g(x) 1a ham ting Vx e [1; +oo), suy ra m>11n g(x)=g) = _%

Két luan: (1) m>ilng(x) >me —% >m
Xac dinh c4c gid tri cia tham s6 m d€ ham s8 y = x* —3mx* —m nghich bién trén khoang (0;1)?
A. m>0. B.m<%. C. m<0. D.mZ%.

Loi giai

=2
y':3x2—6mx:O<:>[x "

x=0
Ham s8 y = x° —3mx® —m nghich bién trén khoang(0;1) < 2m >1< m > %

Tim tat ca cac gia tri ctia tham s8 m d€ ham s6 y =x° +3x” —mx+1 dong bién trén khoang

(—oo;O).

A. m<0. B. m>-2. C. m<-3. D. m<-1.
Loi giai

Chon C

Tap xac dinh: D=R.

Dao ham: y'=3x* +6x—m.

Ham s8 dong bién trén khoang (—;0) khi va chikhi y'>0, Vx <0

<32 +6x—-m>0, Vx<0.
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Cau 37.

Cach 1:

32 +6x—m>0, Vx<0 < 3x* +6x>m, Vx<O0.

Xét ham s& f(x) =3x" +6x trén khoang (—oo;O), ta co:
f/(x)=6x+6.Xét f'(x)=0<>6x+6=0<>x=-1.Tacd f(-1)=-3.
Bang bién thién:

X —o0 -1 0

Dua vao bang bién thién, ta c6: m <-3.

Cdch 2:

Taco A'=9+3m.

Néu A'<0=m<-3thi y>20VxeR =y >0 Vx<0.

Néu A’'>0 thi ' c6 hai nghiém phan biét x,,x,. Khi d6 d€ y'>0 Vx <0 thi ta phai c6
0<x, <x,.Diéu nay khong thé xady ravi S=x, +x, =-2<0.

Vay m<-3.

Cdch 3:

Phuong 4n B: V6i m=-3 ta cd y=x®+3x° +3x+1=(x+1)3. Khi d6 ' =3(x+1)2 >0 Vx.

Suy ra ham s6 dong bién trén khoang (—oo ;O). Vay B la dap an dung.

Tim tat ca cac gid tri thuc ctia tham s8 m dé ham s6 y = x® —3mx* —9m’x nghich bién trén
khoang (0;1).

A. —1<m<l. B.m>1.
3 3
C. m<-1. D.mzéhoéc m<-1.
Loi giai

Tap xac dinh D=R.

y' =3x* —6mx—9m*; y' =0 3x* —6mx-9m* =0 < x* - 2mx—-3m* =0 < [x =;m‘
x=3m

eNéu —-m=3m<m=0 thi y'>0;Vx € R nén ham s6 khong c6 khoang nghich bién.

oNéu —m <3m<«<>m>0 thi ham s& nghich bién trén khoang (—m;3m).

-m<0 1

Do d6 ham s6 nghich bién trén khoang (0;1) o Sm>=.
3m=>1 3

~ oA 1 1
Két hop voi diéu kién ta duge m > 3

eNéu —m>3m <>m<0 thi ham s6 nghich bién trén khoang (3m; —m).
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Cau 38.

Cau 39.

Do d6 ham s6 nghich bién trén khoang (0;1) < { L S ms -1.
—m>
Két hgp voéi diéu kién ta duwoc m<-1.

Vay ham s nghich bién trén khoang (0; 1) khi m<-1 hodc m> %

N 7 L4 . 2. N A? \ A~ 1 . - A A
Tim cac gia tri ca tham s6 m dé ham s6 y = §x3 —mx? +(2m —1)x —m+2 nghich bién trén

khoang (—2,' 0) -

A. m=0. B. m>1. C.ms—%. D.m<—%.

Loi giai
Chon C
=1
Ta co: y' =x* —2mx+2m-1. Cho y'=0< x* —2mx+2m-1=0< * .
x=2m-1
Néu 1<2m—1 thi ta c6 bién doi ' <0< 1<x<2m-1.
(treong hop nay ham s6 khong thé nghich bién trén khoang (—2; O) ).

Xét 2m—1<1 ta c6 bién d6i y' <0< x e[ 2m-11].

X | —o0 2m—1 | +00

r

y 0 — 0 +

m/\ /m

Vay, ham s6 nghich bién trén khoang (-2;0) thi (-2;0) <[ 2m-11].

<:>2m—1£—2<:>m£—%..

Tim tét ca cac gid tri m d€ham s8 y =x—3x* +mx+2 tang trén khoang (L +).
A. m<3. B. m=3. C.m=#3. D. m<3.

Loi giai
Chon B
Dao ham: y' =3x*—6x+m
YCBT < y'20,Vxe(L+00),
<:>3x2—6x+m20,Vxe(1;+oo)<:>m2—3x2+6x,Vxe(1;+oo)
Xétham s6: f(x)=-3x"+6x,Vxe(L+0)= f'(x)=—6x+6= f'(x)=0<=x=1.
lim f(x):—oo, f(l):3.Do do: mzf(x),xe(1;+oo):>m23.

X—>+0
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Cau 40.

Cau 41.

Tap hop tat ca cac gid tri cua tham sdm dé€ ham s6 y = x° —mx? —(m— 6)x+1 dong bién trén
khoang (0;4) la:
A. (—0;3). B. (—0;3]. C.[36]. D. (—0;6].

Loi giai
y' =3x" —2mx—(m—6). D& ham s6 dong bién trén khoang (0;4)thi:y’ >0, Vx €(0;4).
3x*+6

tiec la 3x2—2mx—(m—6)20Vxe(0;4)<:> 2mVxe(0;4)
2x+1
2
Xétham 8 g(x)= 32xx :16 trén (0;4).
- =1€(0;4
()= g VT4
(2x+1) x=-2¢(0;4)
Ta c6 bang bién thién:
€ 0 1 4
g@| - 0 +

6 4
g9(x) \ /13
3

Vay dé g(x)= 3;;:16 >m Vx e(0;4)thi m<3.

Tim tAt ca cic gia thyc cia tham s6 m sao cho ham s6 y = 2x° —3x° —6mx+m nghich bién
trén khoang (—1,' 1).

A.ms—%. B.m>-—. C.m=2. D. m=0.
Loi giai
Chon C
Ta cé y' =6x° —6x—6m.
Ham s0 nghich bién trén khoang (—1;1) khi va chi khi y'<0 véi Vx e(—l;l) hay m>x* —x
vOoi ‘v’xe(—l;l).
1

Xét =x? —x trén khoang (-1;1) tacd f'(x)=2x-1; f'(x)=0=x==.

)= 5 (-32) taco F(x)26-1; f/(x) =0 =1

Bang bién thién

Bién soan: L€ MINH TAM




Chuong 01. KHAO SAT HAM SO

Cau 42.

Y \ /
Dua vao bang bién thién ta c6 m > f V01 Vxe <:>m>2
-1)<0 —6m <0 >0
*Co thé sit dung y' <0 voi Vxe(—1;1)<:> y( ) N "= emz2.
y'(l)SO 12-6m<0 m=2

Tim tAt ca cac gid tri thyc ciia tham s§ m sao cho ham s§ y = x° —6x° + mx+1 dong bién trén
khoang (O; +oo) ?
A.m=12. B. m<12. C. m=0. D. m<0.

Loi giai
Cdch 1:Tap x4c dinh: D=R.Tac6 y'=3x*-12x+m
+Treong hop 1:
3>0 (hn)
36-3m<0
+Truong hop 2: Ham s8 dong bién trén (0;+%) <>y'=0 c6 hai nghiém x,,x, thoa
x, <x,<0(%)
Truong hop 2.1: y'=0 c6 nghiém x=0 suy ra m=0. Nghiém con lai cia y'=0 la x=4
(khong thoéa (*))
Truong hop 2.2: y' =0 c6 hai nghiém x,,x, thoa

Ham s6 dong bién trén R < ' >0, VxeR <:>{ m=12

A'>0 36-3m >0
x, <x,<0&5<0 <114<0(vl) = khongcd m.Vay m=>12
P>0

m >0
3
Cdch 2:Ham s6 dong bién trén (0;+00) <> m >12x —3x* = g(x), Vx € (0;+00) .

Lép bang bién thién ctia g(x) trén (0;+).
x| 0 2 +ow

g 0 -
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Cau43. Tap hop céc gia tri m déham s6 y =mx’ —x* +3x+m—2 dong bién trén (-3;0) la

) Y A R e N E )

Loi giai
Ta c6 y' =3mx’ —2x+3. Ham s6 dong bién trén khoang (—3; O) khi va chi khi:
y'20,Vxe (—3' O) (Ddu " =" xay ra tai httu han diém trén (—3;0))

< 3mx?—2x+3>0, Vxe( )

Smz= =g(x) vxe(-3,0)
Ta co: g’(x)z_zsx:G;g’(x):Oc>x=3
x
BBT
X -3 0 /

A 1
Vay m 2> r[g%(g(x) =——

3
Cau44. Tim m d&€ham s§ y =—x°+3x” +3mx +m—1 nghich bién trén (0;+o0).
A. m<-1. B. m<1. C. m<1. D. m>-1.
Loi giai

Ta cd y'=-3x" +6x +3m =3(—x2 + 2x+m).

Vi ham s6 lién tuc trén ntra khoang [O; +oo) nén ham sd nghich bién trén (0; +oo) cling
twong dwong ham s6 nghich trén [0; +oo) khi chi khi y'<0, Vx e [O, +oo).

< —x2+2x+m<0 Vxe[0;+oo)

c>m£x2—2x:f(x) ‘v’xe[O;+oo)<:>mSminf(x):f(l):—l.

)

Cau45. (MD 104 NAM 2018) Cé bao nhiéu gia tri nguyén ctia tham s6 m d&€hamsd y = o 32 dong
x+3m

bién trén khoang (—o0;—6).
A. 2 B. 6 C.Vdsd D.1

Loi gidi

Tap xac dinh: D = (—oo; —Sm) u(—Bm; +oo) .
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Cau 4e6.

Cau 47.

., 3m—2
Tacoy' =———
(x+3m)
3m-2>0 m>E 2
Ham s& dong bién trén khoang (—oo;—6)<:> =N 3o -<m<2.
—-6<-3m m<?

Ma m nguyén nén m = {l; 2}.

(MD 103 NAM 2017-2018) C6 bao nhiéu gia tri nguyén ctia tham s§ m dé ham sg y = el J;’l
x+3m
nghich bién trén khoang (6; +oo) ?
A. 0 B. 6 C.3 D. V6 sd
Loi giai
Chon C
N , 3m-1
Tap xac dinh D= ]R\{—Bm}; y=—.
(x + 3m)
Hamso y = Xt nghich bién trén khoang (6; +oo) khi va chi khi:
x+3m
y'<0 3m-1<0 m< 1 1
= = 3 &-2<m<-—.
(6;+0)=D " |-3m<6 3
mz=-2
VimeZ =me {—2;—1;0} .
(MD 101 NAM 2018) C6 bao nhiéu gia tri nguyén ctia tham s& m d&€ham sd y = ol +52 dong
X +5m

bién trén khoang (—oo; —10) ?
A. 2 B. V6 s6 C.1 D. 3

Loi giai
TXD: D=R\{-5m}.
. 5m-2
Y _(x+5m)2'
5Sm—-2>0

Ham s6 dong bién trén khoang (—oo;~10) khi va chi khi
—Sm e [—10,‘ +oo)

m>—
= 5 S —<m<2.

—5m > -10

Vi m nguyén nén me {1; 2} . Vay ¢ 2 gia tri cua tham s m.
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Cau 48.

Cau 49.

Cau 50.

Cau 51.

mx+4m

(MD 104 NAM 2017) Cho ham s8 y = v6i m la tham s6. Goi S la tap hop tat ca cac

X+m
gia tri nguyén ctia m d€ ham s6 nghich bién trén cac khoang xac dinh. Tim s& phan tt cua
S.
A. 4 B. V06 s0 C.3 D. 5

Loi giai
. m’—4m
D:R\{—m}; y :(x+m)2 .

Ham s8 nghich bién trén cic khoang xéc dinh khi y'<0,Vxe D < m’ —4m<0 < 0<m<4.
Ma meZ nén cé 3 gia tri thoa man.
xX+6

(MD 102 NAM 2018) C6 bao nhiéu gia tri nguyén ctia tham s§ m d€ ham s6 y = c
x+5m

nghich bién trén khoang (10; +00)?
A.V5s6 B. 4 C.5 D. 3

Loi giai
Tap xadc dinh D = ]R\{—Sm} .
, 5m—6

(x+5m)2

y'<0,VxeD {5m—6<0 m<9

“Sm e (10;400)  |-Bm<10

Ham s6 nghich bién trén (10; +oo) khi va chi khi {
m>-2

Ma meZ nén me{—Z;—l;O;l}.

mx—2m—3

(MD 105 NAM 2017) Cho ham s& y = voi m la tham sd. Goi S la tap hop tat ca

xX—m
cac gia tri nguyén cua m d€ ham sd dong bién trén cac khoang xac dinh. Tim s6 phan t& cua
S.
A.Vbs6 B. 3 C.5 D. 4

Loi giai
—m? +2m+3
'= (—2 ham s dong bién trén khoang xac dinh khi —1<m <3 nén c6 3 gia tri cuia
xX—m
m nguyén
% VO Y , ~ \ o tanx—2
(ODMH NAM 2017) Tim tat ca cac gid tri thyrc ctia tham s6 m sao cho ham s6 y = o

dong bién trén khoang (0; %j
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Cau 52.

A. m<0 hodacl<m<?2 B. m<0
C.1<m<?2 D. m>2

Loi giai

bat t=tanx, vi x e

VR

O;%j =>te (0;1)

Xét ham so f(t) = :;ZVt S (O;l) . Tap xac dinh: D = ]R\{m}
-m

2—-m

(£-m)
Ta thay ham s6 t(x) =tanx dong bién trén khoang [0;%} .Nén déhamsd y = tanx-2

Ta co f’(t) =

tanx—m

dong bién trén khoang (0;%} khi va chi khi: f'(t)>0‘v’te(0;1)
5 2-ms0 |2
_m -
) >0WE(0’1)©{m¢(0;1)® {rmnifcme(—oo,o:lu[lﬂ)
1
Coszx(tanx—m)—(tanx—Z) s’

CASIO: Dao ham ctia ham s6 ta dwoc y' = 5
(tan xX— m)

Ta nhap vao may tinh thang y' \ CALC\Calc x =% ( Chon gia tri nay thudc (O; %j )
\=\m="7 1 gia tri bat ky trong 4 dap an.

PapanD m>2.Ta chon m=3.Khi dé y'=-0,17 <0 ( Loai)

Pap an C 1<m<2 Ta chon m=1,5. Khi dé y'=0,49>0 (nhan)

Péap an B m>0 Ta chon m=0.Khi d6 y'=13,6>0 (nhan)
Vay dap an B va C déu ding nén chon dap an A.

Tim m d€ ham sGy _cosx=2 dong bién trén khoang (O;Zj
cosx—m 2
m>2 m<0
. B. m>2 C. D. -1<m«<1
m< -2 1<m<?2
Loi giai
Chon C
Tacoy'= 2-m 5 .(—sinx),sinx>0Vxe(O;zj.
cosx—m 2
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Do d6: Ham s6 nghich bién trén khoang O;%j khi va chi khi

2-m>0 -
m<2 m<0
T\ = = .
cosx—m;tOVxe(O;Ej {me‘(o;l) _1£m<2
A PR : N AN cosx—3 o rim A :
Cau 53. Tim tat ca cac gia tri thyc cta tham s6 dé ham s6 y =———— nghich bién trén khoang
cos x—m
s
_’-7-[-
&)
0<m<3 0<m<3
A. : B. . C. m<3. D. m<3.
m<-1 m<-1
Loi giai
Dbiéu kién: cos x #m. Ta cb: y’=(_m—+3)2.(—sinx)= (m =3) 5 -Sinx
(cos x—m (cosx—m)

Vi xe(g;ﬁj:sinx>0, (cosx—m)2 >0, Vxe(%;wj:cosx;tm.
Dé ham s6 nghich bién trén khoang (% ;wj < y'<0Vxe (g ;71']

m—-3<0 m<3
{m—3<0 {03m<3
= m<-1< .

T R <
cosx=m Vxe| —;m me(—l;O) m<-1
2 m=>0

Chu y : Tap gid tri cia ham sd y =cosx, Vx € (%;wjlé (—1;0).

(4-m)V6-x+3
V6—x +m
sao cho ham s8 dong bién trén (—8;5) ?

A. 14. B. 13. C.12. D. 15.

Loi giai
Dat t=-v6-x vi xe(—8;5) :>te(—\/]z;—1) va t =—+6—-x dong bién trén (—8;5).
—(4—m)t+3

—t+m

Cau54. Chohamsd y= . C6 bao nhiéu gia tri nguyén ctia m trong khoang (—10;10)

_m’—4m+3

Ham s6 tro thanh y = ( )2
—t+m

tap xac dinh DzR\{m} =y
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Cau 55.

Cau 56.

m? —4m+3>0 mg—\/1_4
Dé ham sd dong bién trén khoéng(—\/1_4;—1) S m< =14 | -1<m<1.
m>-1 m>3

=>m= {—9, —8, _7, _6/ _5/ _4/ _1/ O/ 4/ 5/ 6/ 7/ 8/ 9} co 14 81é tri’

(DMH 2018) C6 bao nhiéu gi tri nguyén am ctia tham s§ m dé ham s8 y =x° +mx—5—15
X
dong bién trén khoang (0;+)

A. 0 B. 4 C.5 D. 3

Loi giai

Yy =3 +m+ iﬁ
X
Ham s6 dong bién trén (O; +oo) khi va chi khi y'=3x*+m +i6 >0,Vxe (0; +oo)
X

< =32 —ie <m,Vxe (O;+oo). Xét ham s6 g(x) =—3x* —x—16 <m, x e(O;+oo)

x
§x)=bx+ x_67 B %Ei_l) §()=0s [jcc z:Iil(loal)
Bang bién thién:
X 0 1 +o0
g'(x) + 0 -
g(x) / —4 \‘
—o0 —a0

Dua vao BBT ta c6 m>—4, suy ra cac gia tri nguyén am cta tham s6 m 1a —4;,-3,-2;-1

Goi S la tap hop tdt cad cac gia tri cha tham s6 m d€ ham s6
1 1 - RN . PV

f(x) =§m2x5 —gmxe‘ +10x? —(mz —m—ZO)x dong bién trén R. Tong gia tri cua tat ca cac

phan t thudc S bang

A.E. B. -2. C.l. D.§.
2 2 2
Loi giai
Chon C

Tacé f'(x)=m’x" —mx’ +20x—(m2 —111—20):m2(x4 —1)—m(x2 —1)+20(x+1)

=m’ (x—l)(x+l)(x2 +l)—m(x—l)(x+1)+ 20(x+1)
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:(x+1)[mz(x—1)(x2 +1)—m(x—1)+20}

x=-1

m’ (x=1)(x* +1)—m(x—1)+20=0(*)

Taco f '(x) =0 c6 mot nghiém donla x=-1, do dé néu (*) khong nhan x =-1 la nghiém
thi f’(x) doi ddu qua x=-1. Do d6 dé€ f(x) dong bién trén R thi f’(x) >0,VxeR hay (*)
nhan x =-1 lam nghiém (bac 1é).

Suy ra m’(—-1-1)(1+1)—m(-1-1)+20=0< —4m* + 2m+20=0.

o 1
Tong cac gia tri caa m la 5

A A 7 . s . ) A AN A m AVN . A7 A X 2
Cau 57. Tap hop cdc gia tri thuc cia tham s6 m dé ham s6 y =x+1+ dong bién trén moi khoang

xac dinh cua né la

A.[0:1). B. (—;0]. C. [0;+00)\{1}. D. (—0;0).
Loi giai

Chon B

¢ Tap xac dinh: D=R\ {2} .

Ham s8 da cho dong bién trén mdi khoang xac dinh ctia né khi va chi khi:

y'20,VxeD <1-

>>0,VxeD

(¥-2)
<:>m£(x—2)2,VxeD
Xét ham s0 f(x)=(x—2)2 ta co:
f'(x):2x—4:f'(x):O<:>x:2

Bang bién thién:

f'(x) - 0 +

flx) —m\\_‘ ﬂ/v—m

Vay, d€ ham s8 da cho dong bién trén mdi khoang xac dinh ctia né thi m<0.
Cau58. (PMH 2018) Cho ham s6 y = f(x). Ham s6 y= f'(x) ¢6 d6 thi nhw hinh bén. Ham s6
y = f(2—x) dong bién trén khoang
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Cau 59.

A. (2;+0) B. (-2;1) C. (—-2) D. (13)
Loi giai
Cdch 1:

&4

Ta thdy f'(x)<0 voéi [x © 1 nén f(x) nghich bién trén (1;4) va (—oo; —l) suy ra
x<-—

g(x) = f(—x) dong bién trén(-4;-1) va (1; +oo) .Khi d6 f(2-x) dong bién bién trén khoang
(—2;1) va (3;+0)
Cach 2:

Duya vao d6 thi cia ham s6 y = f'(x) ta c6 f’(x)<0<:> x<-1
' ' y= l<x<4

Tacé (f(2-x)) =(2-x) .f/(2-x)=—f'(2-x).

D&ham s y = f(2—x) dong bién thi (f(2-x)) >0 f/(2-x)<0
[2—x<—1 {x>3

= f=— .
1<2-x<4 |-2<x<1

(MD 104 - 2019) Cho ham s8 f(x), bang xét d&u ctia f'(x) nhu sau:

x| -3 -1 1 +20
f'(x) ‘ - 0 + 0 - 0 9+
Ham s8 y = f(5—2x) dong bién trén khoang nao dudi déay?
A. (3;4). B. (1;3). C. (—o0;-3). D. (4;5).
Loi giai

Taco y' = f'(5-2x) =—-2f'(5-2x).
5-2x=-3 x=4
y' =0 @—2f’(5—2x)—0c{S—Zx:—lc{x:B.
5-2x=1 x=2
5-2x<-3 {x>4

; = )
2<x<3 -3<5-2x<-1 3<x<4

5-2x>1 x<2
=
-1<5-2x<1

f'(5-2x)<0 c{  f'(5-2x)>0 @{

Bang bién thién
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Cau 60.

Cau 61.

Cau 62.

4
§

et |t

S~

Dua vao bang bién thién ham s6 y = f 5 2x dong bién trén khoang (4 5)

(MD 103 - 2019) Cho ham s6 f(x), bang xét dau cua f'(x) nhw sau:
X ‘ —C -3 -1 1 +a0
fof - 0 *F 0 7 07
Ham s8 y = f(3—2x) dong bién trén khoang nao dudi day?
A. (0;2). B. (2;3). C. (—0;-3). D. (3;4).
Loi giai

Tacd y' =-2.f(3-2x) 20« f'(3-2x)<0 C{—1£3—2x£1©

(MD 102 - 2019) Cho ham s6 f(x) c6 bang dau f'(x) nhu sau:
X —o0 -3 -1 1 +00
f'(x) - 0 + 0 - 0 +

3-2x<-3 {x23

Ham s0y = f(5—2x) nghich bién trén khoang nao dudi day?
A. (3;5). B. (5;+). C. (2;3). D. (0;2).

Loi giai
Ham s6 y = f(x) co tap xac dinh la R suy raham s& y = f(5—2x) co tap xac dinhla R.
Ham sd y = f(5—2x) c6 y'=-2.f'(5-2x),VxeR.
y’SO<:>f’(5—2x)20<:>{_3S5_2xs_1 {3934'
5-2x21 x<2

Vay ham s8 nghich bién trén céc khoang (—;2);(3;4). Do d6 B phuong an chon.

(MD 101 - 2019) Cho ham s8 f(x), bang xét dau ctia f'(x) nhu sau:
x | — —3 -1 1 +00
| - 0 + 0 - 0 +
Hamso y=f (3— 2x) nghich bién trén khoang nao dudi day?
A. (-2;1). B. (2;4). C. (1;2). D. (4;+0).
Loi giai
y' =-2.f'(3-2x).
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Ham s6 nghich bién khi y' <0< -2.f'(3-2x) <0< f/(
-3<3-2x<-1 2<x<3

- - .
3-2x2>1 x<1

Cau 63. Chohams6 f'(x) c6 bang xét dau nhu sau:

3-2x)20

x —ao -2 1 3 400
f(x) - 0 +~ 0 + 0 -
Hams8 y = f(x* + 2x) nghich bién trén khoang nao dudi day?
A. (-2:1). B. (-4;-3). C. (0;1). D. (-2;-1).
Loi gidi

Ta c6: Dit: y = g(x) = f(x2 + 2x); g'(x)= [f(x2 + 2x)} '= (2x+ 2).f'(x2 +2x)

2x+2=0

g =0 (2x+2).f(x*+21)=0 = f'(x2+2x)=O<:>

x=-1
x* +2x=-2(VN)
X +2x=1

_x2+2x:3

x=-1
x:—l—\/E
= x:—1+\/§
x=1
x=-3

(Trong d6: x=-1- J2;x=-1++2 1a cac nghiém boi chan cua PT: x° +2x=1 )

+ Ta c6 bang bién thién

R -3 “1-2 -1 1442 1

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

0 + 0

Dua vao bang bién thién, suy ra ham s6 y = f x°+ 2x nghlch bién trén khoang -2; —1) .
Cau 64. Chohamsd y= f(x) c6 daoham f' (x) trén R . Hinh vé bén 1a d6 thi chta ham s6 y = f(x)

. Ham s6 g(x) =f (x - xz) nghich bién trén khoang nao trong cac khoang dudi day?

\
N/
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Chon C
Ta cé: g'(x)=(1- 2x)f'(x—x2).
Ham s y = g(x) nghich bién trén (a;b) = g'(x) <0Vxe (a;b) va bang 0 tai hitu han diém.
Tacé g'(-1)=3f'(-2)>0= Loaidép an A, BvaD
Cau 65. Cho ham s6 y = f'(x)c6 db thi nhu hinh vé
Y

\

0] 1~—"2 xr

Hamso y=f (2 - xz) dong bién trén khoang nao dudi day

A. (=;0). B. (0;1). C. (£2). D. (0;+).
Chon B

Ham sd y=f(2—x2) ) y':—2x.f'(2—x2)

(x>0 (x>0
1<2-x*<?2 “l<x<1
O<x<l
y'=—2x.f'(2—x2)>0<:> x<0 ol fx<0 o 7
x<-1
2-x*<1 x<-1
2-x*>2 x>1

Do d6 ham s6 dong bién trén (0;1).
Cau 66. (DMH NAM 2019) Cho ham s8 f (x) c6 bang xét ddu ctia dao ham nhu sau

e 1 2 3 4 +o0
fl)| - 0+ 0+ 0 - 0 o+

Ham s0 y=3f (x + 2) —x°+3x dong bién trén khoang nao dwdi day?
A. (—oo; —1). B. (—1; 0). C. (O; 2). D. (l,' +oo).

Loi gidgi
Taco: y' = 3[f’(x+2)—(x2 —3)}
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Véi xe(-1,0)=>x+2€(1;2)= f'(x+2)>0, lai c6 x*~3<0=y'>0;Vxe(-10)
Vay ham s6 y = 3f(x + 2)—x3 +3x dong bién trén khoang (—1;0).

Chuy:

+) Ta xét x e(1;2) c(1;+oo) —=x+2 6(3;4) :>f'(x+2)< 0;x*-3>0

Suy ra ham s6 nghich bién trén khoang (1; 2) nén loai hai phuwong an A, D.

+) Tuong tu ta xét

X e(—oo;—Z):>x+2 e(—oo;O):>f'(x+2)< 0;x°-3>0=1y'<0;Vxe (—oo;—Z)

Suy ra ham s6 nghich bién trén khoang (—oo,- —2) nén loai hai phuong an B.

Cau 67. Chohamso f (x) c6 bang xét dau dao ham nhu sau:

X l —0 1 2 3 4 +
f'(x) l - 0 + 0 + 0 - 0 +

Ham s8 y = 2f (1-x)++/x* +1—x nghich bién trén nhiing khoang nao dudi day

A. (-»;-2). B. (—o0;1). C. (-2;0). D. (-3;-2).
Loi giai
Chon C
'=-2f"(1- -1
v ) x?+1

Cé -1<0, vxe(-2;0).

x
Vx?+1
Bang xét ddu:
x | = -3 -2 -1 0 +0
f'(1-x) | + 0 - 0 + 0 + 0 -

=-2f'(1-x)<0, Vxe(-2;0)

X

Vx®+1

Cau 68. Choham s6 bacbon y = f(x) c6 d6 thi cia ham s6 y = f'(x) nhu hinh vé bén.

= —2f (1-x)+

-1<0, ‘v’xe(—Z;O).

/-4 3 =2
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Cau 69.

Cau 70.

Ham s6 y=3f(x)+x>—6x" +9x ddng bién trén khoang nao trong cac khoang sau day?
A. (0;2). B. (-1,1). C. (L+). D. (-20).

Loi giai
Ham s8 f(x)=ax* +bx’ +cx’ +dx+e,(a=0); f'(x)=4ax’+3bx’ +2cx+d.
D6 thi ham s6 y = f'(x) di qua cac diém (—4;0),(-2;0),(0;-3),(2;1) nén ta co:

5
2560480 —8c+d=0 | 9
~320+12b-4c+d=0 _ |p=_"
J—_3 g 247
32a+12b+4c+d =1 =70
d=-3
e s s ot of o ) (5 5 15, 55
Do dé ham s6 y=3f(x)+x"—6x"+9x;y —3(f(x)+x —4x+3)—3(ﬂx +§x —Exj
x=-11
yY'=0<|x=0 .Ham sd dong bién trén cac khoang (-11,0) va (2;+oo).
x=2

Cho ham so y=f(x) lién tuc trén R. Ham so y=f’(x) c6 do thi nhu hinh vé. Ham s

2019-2018x .. iy oa . . o oaa
g(x) =f (x —1) + o dong bién trén khoang nao dudi day?
A.(2;3). B. (0;1).
Chon C

Ta co g'(x)=f’(x—1)—l.
¢(1)20e f(x-1)-120 f/(x-1)21 @{x‘lg‘la{xso
x-1>2
, 20192018
2018

Cho ham s6 y = f(x) c6 bang xét d&u ctia dao ham nhuw sau

Ttr d6 suy ra ham s& g(x) = f(x —1) dong bién trén khoang (-1 ; 0) .
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X |- 2 -1 2 4 >
fx)] + 0o - 0 + 0 - 0 +

Ham s® y=-2f (x) + 2019 nghich bién trén khoang nao trong cac khoang dwdi day?
A. (-4;2). B. (-12). C. (-2-1). D. (2;4).

Loi giai
Xét y=g(x)=-2f(x)+2019.
x=-2
Tacd ¢'(x)=(-2f(x)+2019) =-2f'(x), g'(x)=0e i:l
x=4

Dua vao bang xét dau cua f ’(x) , ta c6 bang xét ddu cua g’(x):

T — 00 -2 -1 2 4 +00

g'(z) - 0 + 0 - 0 + 0 -

Dua vao bang xét ddu, ta thdy ham s6 y = g(x) nghich bién trén khoang (—1; 2) .
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CHUYEN DE o2

N\ CUCTR]CUAHAM SO

) v

I. KIEN THUC CAN NHO.

Gia st ham s f xac dinh trén tap K va x, € K. Ta ndi:
O x, la diém cyc tiéu cia ham s§ f néu ton tai (s;b) chira x, sao cho (a;b)cK va

f(x)> f(x,), vxe(a;b)\{x,} . Khi d6 f(x,) duoc goi la gid tri cic tiéu ctia ham 0 f .
O x, la diém cyc dgi cha ham s6 f néu ton tai (4;b) chita x, sao cho (a;b)cK va

f(x)< f(x), vxe(a;b)\{x,}. Khi d6 f(x,) duoc goi la gid tri cyc dgi cia ham s6 f .

L Chii y:
e Tongot | Kyjhiew
% Diém cuc dai va diém cyec tiéu goi chung 1a diém cyc tri X o
"% Gid trj cyc dai va gid tri cuc tiéu goi chung la cyc trf (gid tri cuc| N

% Di€m cuc dai va diém cyce tiéu dugc goi chung la diém cuc tri M(x f(x ))
2 N A 0/ 0
cua ham so.

I\

6@.\ YT Gia tri cuc dai (cuc dai
,\5, “& ctia ham s&
X
. @@ 60
O @
C

Dlem cuc tiéu
ctia ham so6

cua ha
=
g
N
Gia tri cuc tiéu ‘@ m
(cure tiéu) - ’

ctia ham s

Dinh 1y 01. (diéu kién cin)
Gia sit ham s6 y = f(x)dat cuc trj tai diém x,.
O Khi d6, néu y = f(x) c6 dao ham tai diém x, thi f'(x,)=0.
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Gia st ham s f dat cuc tri tai diém x,
O Khi d6, néu ham s8 f ¢6 dao ham tai di€ém x, thi f'(x,)=0.

f’(x)>0 Vxe(xo—h;xo)

gN@u{

— X, la mot diém cue dai ctia ham s& f(x).

—— X, la mot diém cyec ti€u ctia ham 8 f(x).

f' x)>0 Vx e(x,;x,+h
T |z,—h a:o o+ h T |z,—h Lo z,+h
! _ ’ + 0 —
\ / AN
flz,) CT

Gia st y = f(x) c6 dao ham c&p 2 trong khoang (x,—h;x,+h) v6i h>0. Khi do:
O Néu f'(x,)=0, f'(x,)<0 thiham s6 f dat curc dai tai x,.
O N&éu f'(x,)=0, f'(x,)>0 thiham s6 f dat cuc tiéu tai x,.

Tir AR, ta c6 mot quy tic khdc dé'tim cyc tri ciia ham so’
M Budc 1: Tim tap xac dinh. Tim f'(x).
M Budc 2: Tim cac nghiém x; (i=1;2;...) cia phuong trinh f'(x)=0.
M Budc 3: Tinh f"(x) vatinh f"(x;).
* Néu f"(x,)<0 thi ham s§ f dat cuc dai tai diém x,.
* Néu f ”(xi) >0 thi ham s6 f dat cyc tiéu tai diém x..
I1. MOT SO BAI TOAN THUONG GAP.
2.1. Cuc tri cia ham da thitc bac ba y = ax3+bx?+cx+d.
2.1.1. Cuc tri thoa man diéu kién cho trudc.
= Xét ham sG bacba y =ax® +bx* +cx+d (a#0). C6 dao ham y' =3ax® +2bx+c (a=0).
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Piéu kién

Khéng cé cuec tri
(ham s don diéu trén R).

X, <a<x,
C6 hai cuec tri X, <x,<a
2
x,;x, thoa |
a<x <X,

Céch giai quyét
b? —3ac >0
b*—3ac<0

< phuong trinh y'=0 ¢6 hai nghiém phan biét trdi diu

Ay’>0 A, >0
=3 c o9 7
P=x.x,=—<0
3a

& phuong trinh y'=0 ¢ hai nghiém phan biét ciing diu

Ay’>0 {A,>O
= .

ac<0

< phuong trinh y'=0 c6 hai nghiém dwong phan biét

Ay'>0 Ay,>0
2b
= S=x1+x2=—3—a>0<:> ab<0 .
c ac>0
P=x.x,=—>0
3a

< phuong trinh y'=0 c6 hai nghiém dm phan biét

Ay'>0 Ay,>0
2b
= S=x1+x2=—3—a<0<:> ab>0 .
c ac>0
P=x.x,=—>0
3a

2.1.2. Cuc tri thoa man diéu

kién v6i duong thang,

2.1.2.1. Cyc tri nam cting phia, khac phia so véi mét dwong thang,

Tong quat: VTTD gitra 2

diém véi duong thang

Bién soan: L€ MINH TAM
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M Néu (ax, +by,, +c)(ax, +by, +c)<0 thi hai dim A, B nam khéc
phia so véi dueong thang A.
M Néu (ax, +by, +c)(ax, +by, +c)>0 thi hai diém A, B ndm

cling phia so véi duong thang A.

< ham s6 ¢6 2 cuc tri cung dau
< y' =0 co6 hai nghiém phan biét cung dau

<> ham s0 ¢b 2 cuc tri trai dau
< y'=0 c6 hai nghiém trai dau

< Yy =0 c6 hai nghiém phan biét va y,.y., >0.
® Cung vé phia trén d6i véi truc Ox.

yCD 'yCT > 0
Yoo +Yer >0
@ Cung vé phia dudi d6i véi truc Ox.

Yep-Yer >0
yCD + yCT < O

Céc diém cyc tri ctia d6 thi nam [T AR Ik R1e 1K)

< ¥ =0 cd 2 nghiém phan biét va y_,.y., <0

Dadc biét:
< ¥ =0 cd 2 nghiém phan biét va {

< y'=0 c6 2 nghiém phan biét va {

Hoac

< f(x)=0 c6 3 nghiém phén biét (khi nhdm dwcgc nghiém).

2.1.2.2. Phuong trinh dwong thang qua cac hai cyec tri:

2c 21 b . Wl Ly
8(’“)=[§C‘§]“d‘£ hodc g(x)=y—y18{l- hodc 8(x):3/_y /

2.1.2.3. Khoéang cich giira hai di€ém cuec tri cia d6 thi ham sd bac 3 1a:

3 2
AB— /4€+166 V6i e = b° —3ac
a 9a

2.2. Cuc tri cia ham da thitc bic bén (trang phuong) y = ax“+bx>+c.

2.2.1. Cuc tri thoa man diéu kién cho trudc.
= Xét ham s6 bac bon y =ax* +bx’* +c (a=0).

Diéu kién Tong quat | Cu thé
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o _ Dung moét cuc tri va cuc trila cuc tiéu | < {

C6 mét diém cuec tri b=0
R _ ab>0 |-

(mQt Cl'/fc tr'l) 7 A . \ . \ . a < 0

Dung mot cyee tri va cuyee tri la cuee dai < b<0

) a>0

) Hai cuc tiéu va mot cuc dai < b<0

Co ba diém cuec tri

) _ ab<0 |f-—————————————————————

(hai cuec tri). 7 a<0

Mot cuee tiéu va hai cye dai < b0

2.2.2. Cuc tri thoa man diéu kién hinh hoc.
e2 2 ~ 4 2 7 . b A b A \
Gia st ham s6 y=ax* +bx* +c c6 3cuc tri: A(O;c),B —|-—;——1,C| ,|-—;——| tao thanh tam
2a 4da 2a  4da

gidc ABCthoa man dit kién: ab<0. Dat BAC =a. vA
. -b’
T6 it: [cot? S =2
Ong quat: |cot’ 2=
A
o e
B C
DU KIEN cu THE CONG THUC THOA MAN
ab<0;c=0
AABC vudng can tai A. b’ =-8a
Ll AABC déu. b =—244.
(vuong/déu/nhon) -
AABC ¢6 3 goc nhon. b(8a+b°)>0.
AABCc6 S, ;. =S, 324°(S,) +b°=0.
Diéntich | T T T D =]
AABC co max(S ) . =
_______________________________________________________ LoNse ]
AABCc6 BC=m,. am; +2b=0
Thoéa d6 dai canh AABCcod AB=AC=n,. 16a’n’ —b* +8ab=0.
AABC cb BC =kAB=kAC bk ~8a(k* —4)=0
AABC ¢6 trong tam O. b? = 6ac
Trong/tryec tam F———— e e e e e e
AABC c6 truc tam O. b® +8a—4ac=0.
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AABC c6 ban kinh duong tronndi | 7= )
HEP 74 =1, 4‘&‘[]&4/1—8{1)

. . . AABC ¢6 ban kinh duong tron R— b®—8a
Noi/ngoai tiep duong ngoai tiép R,,, = R. 8‘ a‘b .
tron ]
AABC c6 O la tam duong tron ndi .
- b® —8a—4abc=0.
tiep
AABC c6 O la tam duong tron
e 5 b® —8a—8abc=0.
ngoai tiep
Phuong trinh dwong tron ngoai ti€p AABC la:
Pep 208 o pad 22|
’ 4a J b 4a
AABC c6 cuc tri B,C e Ox b2 = dac

Lién quan truc toa do

Truc hoanh chia tam giac ABC
thanh hai phan c6 dién tich bing | b* =4/2|ad].

AABC cung gbc O tao thanh hinh

Lién quan tir giac
9 8 thoi

III. CAC DANG BAI TAP.
Dang toan 1. Tim cyc tri cba haim sé y=f(x) khi cho BBT hodc Do Thi

Phuwong phdp giai

O Pé cho d6 thi ham s6 y = f (x) hodc Bang bién thién —nhin vi tri “cti cho”:

M Thay “di lén” r6i “di xuéng” — “cu chd” la cuc dai.
M Thay “di xuéng” roi “dilén” - “cu chd” 1a cuc tiéu.

O Dé cho bang xét dau f'(x)— néu dé hoi:
M S8 diém cuc tri > dém s6 lan f'(x) d6i ddu (f'(x) d6i ddu bao nhiéu lan thi f(x) c6
bay nhiéu cuec tri).
M S6 diém cuc dai/cuc ti€u— tir bang xét dau cua f '(x) “phéc hga” duong di caa f (x)
roi két luan.

Chii y:
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% Diém cuc dai va diém cuce tiéu dwoc goi chung la diém cuc tri M(x f (x ))
2 N A 0/ 0
cua ham so.

Khi d6 ta co hé qua:
O Khoang cach gitra: Cong thiic
@ Hai diém cyec tri cia ham s6: I, — x|
@ Hai cyc tri cia ham so: v, — v
g e iy A - -
® Hai diém cuec tri ctia d6 thi ham so: \/( 5 -x) +(1,- 1)
Vi du 01.
Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
X | —» 0 1 +e0
¥ . 0 - 0 +
5 +u0
¥ / \ /
—a0 _]
Diém cyc dai cia ham s6 y = f (x) la
A x=-1. B. x=5. C. x=1. D. x=0.

Loi giai

Diém cyc dai cia ham s§ y = f(x) 1a x=0.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau: o —1 0 .
Gia tri cyc ti€u ciia ham s6 y = f(x) la y' + 0 — 0 +
+00
A. y=-3. B. y=-2. Y 3 /
C.y:—l. D. ]/:O / \73
Loi giai

Gid tri cuc ti€u cia ham s8 y = f(x) la y=-3.
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Vi du 03.
Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
D6 thi ham s8 y = f(x) c6 bao nhiéu di€m _ z |-« i 1 +00
cuee tri ? f'(=@) — — 0 +
A.0. f(z) 2 +00 +oo
B. 2.
C. 1.
D. 3. o 2
Loi giai
Chon C

Ta thay f'(x) d6i d&u 1Tan nén d6 thi hamsd y = f(x) c6 1 diém cuec tri.

Vi du 04.

Cho ham s6 y = f(x) c6 bang bién thién nhw hinh bén. Y
Gia tri cyc ti€u ciia ham s6 y = f(x) la
A. y=-3.
B. x=1. -
C. x=-1.
D. (—1;—3).
Loi giai

Gia tri cyc ti€u cia ham s8 y = f(x) la y=-3.

Cho ham s6 y = f(x) lién tuc trén R va c6 bang xét dau ctia f’(x) nhuw sau:
X —00 —3 0 1 —00
f'(z) + 0 - 0 + 0 +

Thyec hién cac yéu cau sau:
1. D6 thi ham s0 y = f(x) cd bao nhiéu diém cuc tri:
Yy

A.0. B. 1. C. 2. D. 3.
2. D6 thi ham s6 y = f(x) c6 bao nhiéu diém cyec tiéu:
A.0. B. 1. C. 2. D. 3.
3. D6 thi ham s6 y = f(x) cd bao nhiéu diém cuc dai:
A. 1. B. 3. C. 2. D. 0.
Loi gidi
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!

1. Chon

Ta thdy f ’(x) déi dau 2 [an nén d6 thi ham sd y = f (x) c6 2 diém cuec tri.
2. Chon B

Ta thay f'(x) d6i ddu tir am sang dwong 1 Tan nén d6 thi ham s8 y = f(x) c6 1 diém
cuec tiéu.

.Chon A
Ta thay f'(x) doi d&u tir dwong sang am 1 Ian nén d6 thi ham s8 y = f(x) c6 1 diém

i

cuee dai.
Vi du 06.
Cho ham s6 y = f(x) c6 bang bién thién nhuw hinh bén.
Thyec hién cac yéu cau sau:
1. Khoang cach gitta hai diém cuc tri ctia ham s8 y = f(x) la:
A 2. B. 1.
C.2. D. 4.
2. Khoang cach gitta hai cuc tri cia ham s6 y = f(x) la:
A. 1. B. 4.
C. 2. D. .
2
3. Khoang cach gitta diém cuec tri ciia d6 thi ham s6 y = f(x) la:
A2 B. 22.
C. 2. D. 245.
Loi giai
Tl hinh ta thdy (-1;-3) va (1;1) Ian luot la diém cuc ti€u va diém cuc dai cia DTHS.
1. Chon C
Khi d6 khoang cach giita hai diém cyc tri cia ham s8 y = f(x) la: [1-(-1)[=[2| = 2.
2. Chon B
Khi d6 khoang cach giita hai cuc tri ctia ham s8 y = f(x) la: 1-(-3) = [4|=4.
3. Chon D

Khi d6 khoang céch gitta di€m cuc tri ctia 6 thi ham s8 y = f(x) la:

=) +-(8)) a6 -2,
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Dang toan 2. Tim cyc tri c0a ham sé tudng minh.

Phuong phdp giai

O Quy tic 01:
O Bwoc1. Tim tap xac dinh ctia ham s6.
O Bu6c 2. Tinh f'(x). Tim cac diém tai d6 f'(x) bang 0 hodc f'(x) khong xac dinh.
O Buwdc 3. Lap bang bién thién.
O Bwdc4. T bang bién thién suy ra cac diém cuec tri.
O Quy tic 02:
O Bwoc1. Tim tap xac dinh ctia ham s6.
O Buéc 2. Tinh f'(x). Gidi phuong trinh f'(x)=0 vaky hiéu x, (i=12,3,...) la cac
nghiém cta no.
O Buéc 3. Tinh f"(x)— f"(x,).
O Buéc 4. Dua vao dau cta f”(x,) suy ra tinh chat cuc tri caa diém x,.
% f"(x,)>0—x, la diém cuc tiéu.

Y f"(x,)>0-x, la diém cuc dai.

Vi du 01.

‘ Tim cyc tri ctia ham s& y=x°—3x* —9x+1.

Loi giai
Tap xac dinh: D=R. Ta c6: y' =3x* —6x-9.
=3
y'=0@3x2—6x—9=o@[ e
x=-1

Cdch 1: Bang bién thién

X | —o -1 3 400

y' + 0 — 0 +

y _00/76\26/'%O

Vay ham s6 dat cuee dai tai x=-1, y., =6 va dat cuc tiéu tai x=3, y_.. =-26.
Cach 2:

y"=6x—6.

y"(-1)=-12<0 = Ham s6 dat cuc dai tai x=-1, y, =6.

y"(3)=12>0= Ham s6 dat cuc tiéu tai x=3, y., =-26.
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Vi du 02.

‘ Tim cuec tri cia ham sé'y=%x“—2x2—3.

Loi giai

Tap xac dinh: D=R.
Tacc'):y’:2x3—4x=2x(x2—2),‘y'=0<:>[x=0 .
x =42

Céch 1: Bang bién thién

—a0 —\/5 0 \/5 +00

y\/\/’

Vay ham s6 dat cuc dai tai x=0, y, =-3 va dat cuc tiéu tai x = 2, y., =5
Cach 2:

y"'=6x"-4.

y"(0)=-4<0=Ham s6 dat cyc dai tai x=0, y., =-3.
y"(i\/i)=8>0:> Ham s8 dat cuc tiéu tai x =2, Yer =-5.

Vi du 03.

N . ? \ ~ 2X _1
‘ Tim cwc tri cia ham sO y =

X+1
Loi giai

Tap xac dinh: D=R\ {—1}.

Tacod y'= ;>0 VxeD,

x+1)
Do d6 ham s6 khong c6 cuc tri.
2 p—
‘ Tim cuc tri cia ham sO y = XX—X2+2
Loi giai

Tap xac dinh: D=R\{2}.
x? —4x
(x-2)"

Taco y'=

y,zo(:{x:z ; v khong xac dinh khi x=2.
e
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Cach 1:
Bang bién thién ctia ham s6 :

X —0 0 2 4 400
¥ + 0 - _ 0 4
-1 —+o0 —+c0
y
—o0 —o0 7

Vay ham s6 dat cuc dai taix=0, y., =-1 va ham s0 dat cuc tiéu tai x=4, y_. =7.
Cach 2:

Taco y"=

(x-2)
Vi y"(O) =-1<0 nén ham s6 dat cuc dai taix =0, y., =-1.

Vi y"(4)=1>0 nén ham s dat cuc tiéu tai x=4, y., =7.

x> —2x+2 khix>2

Tim cuc tri cila ham s6 y = .
3x*—x+5 khix<2

Loi giai
+) Tap xac dinh: D=R.
+) Xét trén khoang (2;+00) tacé: y=x"-2x+2=y'=2x-2>0, Vx(2;+x).
+) Trén khoang (—o;2) tacé: y=3x"—x+5=y =6x-1

Bang bién thién:

1
X | - 3 2 +o0
V' - 0 + I +
+o0 +0
15
J
> 2
12
N TR \ N 3~ cp 1 59
Ttr bang bién thién suy ra ham s6 da cho dat cuc tiéu tai x = 5 V=15

Vi du 06.

Tim cwc tri cila ham s6 y = ‘xz —4x+ 3‘ :

Loi giai
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Tap xac dinh: R.
x> —4x+3 khixe (—oo;lju[&' +oo)
—x?+4x-3 khi x €(1;3) '
' {23(—4 khi x € (—oo;l)u(3; +oo)

~2x+4 khi x €(1;3) '

Ta co y‘x2—4x+3‘{

y=0cx=2.
Bang bién thién :

X —a0 1 2 3 +00

- | + 0 - I +
+20 | +o0
0 0
Ham s6 dat cyc dai tai x=2, y., =1; ham s0 dat cuc tiéu tai x=1 va tai x=3, y_, =0.
Dang toan 3. Tim m dé ham s y=f(x) dat cyc tri tqi xo.
Phuwong phdp giai
Bai toan: Tim tat ca gia tri ctia tham s6 m dé€ ham s6 f '(x) =0 dat cuec tri tai x =x,.
O Buéc1. Tinh f'(x)— f"(x).

O Bwdc 2. Thuc hién yéu cau bai toan:

0 Ham s6 dat cyc dai tai x=x, = {y

y’(xo)=0
Y

0 Ham s6 dat cyc tiéu tai x=x, = )
"(x,)>0

Vi du 01.

Tim gid tri thyc ctia tham s6 m d€ ham s6 y = %xg’ —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
Tacd y'=x° —2mx+(m2 —4); y'=2x-2m.
y'(3)=0

Ham 88 y =2 —mx® +(m’ —4)x+3 dat cuc dai tai x=3 khi va chi khi
3 y"(3)<0
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m=1(L)
- 9—6m+mz—4:O<:> m2—6m+520© _5(TM
6—2m <0 m>3 m=5(TM)-
m>3

Vay m=5 la gia tri can tim.

Tim m d€ ham s6 y=x°-2mx* +mx+1 dat cuc ti€u tai x=1.

A.khong ton tai m. B. m=+1. C. m=1. D. me{l;Z}.
Loi giai
Chon C
R . v@=0 (3-amem=0 "=
bé x=1 la diém cuc tiéu ctia ham s6 < Y ( ) = KN 3o m=1
y'(1)>0 " [6-4m>0 m<>
Thit lai véi m=1, ta cd y=x>-2x" +x+1; y' =3x" —4x +1.
x=1
Y=0o3x"-4x+1=0< 1.
x==
3
Bang bién thién:
* —0 1 1 +o0
3
A + 0 - 0 +

}!

Quan sat bang bién thién ta thady m =1 thoa yéu cau bai toan.

Tim tat ca céc gia tri ciia tham s& m d€ ham s6 y=x°—3x* +mx+1 dat cyc ti€u tai x=2.
A. m=0. B. m>4. C.0<m<A4. D. 0<m<4.

Loi giai

y'=3x"—6x+m; y"'=6x—6.

» ! 2 =O :0
Ham so dat cuc tiéu tai x=2 < y() L <m=0.
y"(2)>0 6>0

Vi du 03.

Tim tat ca tham s6 thywe m d€ ham sd y = (m —1) x* —(m2 —Z)x2 +2019 dat cuc tiéu tai x=-1.

A. m=0. B. m=-2. C. m=1. D. m=2.

Loi gidi
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Tap xac dinh: D=R.
Dao ham: y'=4(m-1)x° —Z(m2 —Z)x.

m=0

Ham s6 dat cuc ti€u tai x=-1=y'(-1)=0< —4(m—1)+2(m2 —2) =0 <:>[ )"
m =

Véi m=0, ham s8 thanh y =—x* +2x* +2019. Dé thay ham s6 dat cuc dai tai x=-1.

Véi m=2, ham s8 thanh y =x* —2x* +2019. Dé thay ham s& dat cuc tiéu tai x=—1.

Vay m=2 thiham sd y = (m—l)x“ —(m2 —Z)x2 +2019 dat cuc tiéu tai x=-1.

Dang toan 4. Tim m dé ham sé y=f(x) cé n cyc tri.

O Ham bac 3 y=ax’+bx* +cx+d (a=0):
Co2diémevctri | b -3ac>0
Khong c6 diém cuec tri -I b*—3ac<0
O Ham béc 4 (tring phuong) y=ax* +bx’ +c (a=0):
. a>0
C6 1 bai-2Tiéu
7 b<0
C6 3 diém cuec tri ab<(Q |m—=mmmm e e s e e
a<0
Co62bPai-1Tiéu
b>0
o, ) a<0
Chi co Pai b<0
Co 1 diém cuc tri 1 I e i
o a>0
Chi c6 Tiéu {b 0

Vi du 01.

Cé bao nhiéu gid tri nguyén ctia tham s& m d€ ham sd y = m’x* - (m2 - 2019m)x2 —1 ¢6 dling

mot cuc tri?
A. 2019. B. 2020. C. 2018. D. 2017.

Loi giai
Truong hop 1: m=0 = y=-1 nén ham s6 khong co cuc tri.

= m=0 (loai).
Truong hop 2: m=0=m*>0.
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Ham s6 y=m’x* —(m2 - 2019m)x2 -1 ¢6 ding mot cuc tri
N —mz.(mz —2019m)20<:> m?—2019m <0 < 0<m < 2019.

Vi m#0=0<m<2019.

Do meZ nén c6 2019 gia tri nguyén ctia tham s& m thoa dé.
Cho ham s6 y =x°-3(m+1)x* +3(7m—3)x. Goi S la tap cac gia tri nguyén ctia tham s m
dé ham s6 khong 6 cyec tri. SO phén ti ctaa S 1a

A. 2. B. 4. C.0. D. V5 s6.

Loi giai
Ta c6: y' =3x* —6(m+1)x+3(7m-3).
y' =0 2" —2(m+1)x+7m-3=0.

Pé ham s6 khong c6 cuec tri thi
A'<0& (m+1) —(Tm-3)<0o m* ~5m+4<0&1<m<4.
Do meZ:>S={1;2;3;4}.V€1y S c6 4 phan tu.

Vi du 03.

Tap hop cac gid tri chlam d€ ham s6 y = %x3 — mx? +(m+ 2)x+1 cé hai cuec tri la:
A. (—o0;-1]U[ 2;+00) B. (—o0;—-1)U(2;+0)
C. (-32) D. [-1,2]
Loi giai

Tacod y =x*—2mx+m+2.
Dé ham s6 c6 hai cuc tri thi ' =0 ¢6 hai nghiém phan biét nén
m<-1

y’>0<:>A’>0<:>m2—m—2>0<:{
m>2

3
N Y ? 7 L4 . ? n A? \ ~ x s . o« A2 .
Tim tat ca cac gia tri cia tham s6 m dé ham s6 y = = +mx? —2mx+1 c6 hai diém cuc tri.

m<0’

2
A O<m=<2. B o D. {"D

Loi giai

Ta cb: y'=—x"+2mx—2m
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3
\ x 14 . .« A? . 14 . - A A - A
Ham s6 y = Y +mx? —2mx+1 6 hai diém cuyec tri<> y' =0 cd hai nghiém phéan biét

2
<:>A’=m2—2m>0<:{m> :
m<0

Vi du 05.
Cho ham s6 y=mx"—x*+1. Tap hop cac s6 thuc m d€ ham s6 da cho c6 dung mot diém

cuee tri la
A. (0;+oo). B. (—oo;O]. C. [O;+oo). D. (—oo;O).

Loi giai
Tap xac dinh D=R.
Truong hop 1: m=0 ham s6 da cho tré thanh y=-x*+1 la mdt ham bac hai nén ludn
cO moOt cuc tri.
Truong hop 2: m=0, ta cd y' =4mx® —2x.
x=0
Y =0 < 4mx® —2x =0 < 2x(2mx’ ~1)=0 @[2 21— o(+)’
mx® —1=0(*)
Pé ham s0 c6 ding mot cuc tri thi phwong trinh y'=0 ¢6 ding 1 nghiém.
Ycbt < Phuong trinh (*) c6 mot nghiém x =0 hodc v nghiém suy ra m<0.
Vay m<0.
Dang toan 5. Dudng thang qua hai diém cuyc tri.

Phuwong phap giai

Bai toan: Viét phuong trinh duong thing qua hai diém cuec trj ham s8 y =ax® +bx® +cx +d:

O St dung mot trong cac cach sau:

2c 2b° be
® g(x)=(?—gjx+d—§.

® o y/‘yn o y'-y” .
g(x) Y 184 3y"

® Dung phép chia da thitc: dé chia dao— 14y du.

ax’ +bx+c

Bai toan: Viét phuwong trinh duong thang qua hai diém cuc tri ham s8 y = ¥
x+e

u(x)
o(x)

O St dung tinh chat: Néu x, 1a diém cuc tri cia ham s6 httu ty y =

u(x,) _u'(x,)
)

thi gid tri cyec tri

= (dao t&t chia dao mau).

v'(x,)

twong ting cua ham sd la y, =
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Vi du 01.

Db thi cia ham s6 y = x> —3x® —9x +1 6 hai diém cuc tri A va B. Diém nao dudi day thudc

duong thang AB.

A. P(1,0). B. M(0;-1). C. N(3-10). D. Q(-110).
Loi giai

Chon C

y'=3x"—6x-9.

, ) x=-1=y=6
y=03x"-6x-9=0<
x=3=>y=-26
Ta o A(-1;6), B(3-26) = AB=(4;-32) nén ) Chon -1.
Phuong trinh duong thang 0 1a:
8(x+1)+1(y—6)=0<8x+y+2=0.
Thay toa d9 cac diém P, M,N,Q vao phuong trinh duong thang AB ta ¢6 diém
N (1; —10) thudc duong thang.

Vi du 02.

Tim gié tri thuc cia tham s m d€ duong thang d: y =(3m+1)x+3+m vudng goc véi duong

thang di qua hai diém cuec tri ctia d6 thi ham s6 y =x° —3x* 1.

Al B. 1. C.m=2. p. L
3 6 6 3

Loi giai

Xét ham sd y=x°-3x*-1
Co: y' =3x"-6x, yz(%x—%jy’—Zx—l.

Do d6, duwong thang A qua hai diém cuc tri ctia @6 thi ham s& nay cé phuwong trinh
la y=—2x-1.

o o
D€ d vuong goc véi A thi (3m+1).(-2)=-1 & m= 5

A 4 . A N\ ? 3\ 1
Vay gid tri can tim ctia m la m= 5

Tim tong tat ca cac gid tri thire ctia tham s m sao cho dwong thang di qua hai diém cuc
tri cia d6 thi ham s§ y =2x® +3(m—1)x* +6m(1-2m)x song song dudng thang y=—4x.
1

A . m=-=. B.mzz. C.m:—g. D. m=1.
3 3 3

Loi giai
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Ta c6 y' =6x"+6(m—1)x+6m(1-2m), y’=0<:{

X=m

x=1-2m"

Dé ham s0 c6 hai cuc tri thi m#1-2m < m# % .

Hai diém cuec tri cia do6 thi ham s la A(m;—?m3 +3m2), B(l—2m;20m3 —24m* +9m —1).
Do d6 AB = (1-3m;(3m-1)'). Do dé AB c6 vecto php tuyén 1a n=((3m-1)";1).

Do d6 AB:(Sm—l)2 x+y-2m*+3m’—-m=0 <y =—(3m—l)2 x+2m’ =3m* +m.
Dé duong thang AB song song véi duong thang y=—4x thi:

m=1
1
m:—g
~(3m-1)" =4 1
S m#0 om=——.
2m* —=3m* +m =0 1 3
m#—
2
m#1

Vi du 04.

2
Viét phuwong trinh duong thang di qua hai di€m cuec tri cua d6 thi ham s6 y = %
X+
A y=2x+2. B. y=x+1. C.y=2x+1. D. y=1-x.
Loi giai

Ciich 1: Tap xéc dinh D = R\{—%}.

x=1(:>y=2)
x:—2(:>y:—1)'

_ 2x° +2x—4
(2x+1)2
D6 thi ham s 6 hai diém cuec trila M(3;2) va N(-2;-1).

, y':0<:>2x2+2x—4:0<:{

Vay phuong trinh duong thang qua hai diém cuc trj cia DPTHS 1a: y=x+1.
Cdch 2: Phuong trinh duong thang qua hai diém cyc tri ¢6 dang:
(x2 +2x+3)' 2% +2
(Zx +1)’ 2

y= —>y=x+1.
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Dang toan 6. Cyc tri ham bdac ba théa diéu kién véi dudng thang.

Phuong phdp giai

O Vi tri tuong doi:
Cho 2 diém A(x,;y,), B(x,;y,) va duong thang A:ax+by+c=0.
Xét biéu thirc T =(ax, +by,, +c)(ax, +by, +c). Khi d6:
M Néu T <0 thi hai dim A, B nam khéc phia so véi duwong thing A.
M Néu T >0 thi hai difm A, B nam ciing phia so véi dwong thang A.
O Dic biet
@ Céc diém cuec tri ctia d6 thi nam
< ham s6 ¢6 2 cuc tri cung dau
< ' =0 co6 hai nghiém phan biét cung dau .
@ Céc diém cuec tri ctia d6 thi nam
< ham so cd 2 cuc tri trai dau
< ' =0 co6 hai nghiém trai dau.
® Céc diém cuec tri ctia d6 thi nam

< ¥ =0 c6 hai nghiém phan biét va y,.y., >0.
Yep-Yer >0

yCD+yCT >0

YepYer >0
Yep +Yer <0

M Cung phia trén d6i voi truc Ox < y' =0 c6 2 nghiém phan biét va {

M Cung phia dudi d6i v6i truc Ox < y' =0 c6 2 nghiém phan biét va {

® Cac diém cuc tri cia d6 thi nam
< ¥ =0 cb 2 nghiém phan biét va y.,.y., <0
Hoac
< f(x)=0 cd 3 nghiém phén biét (khi nhdm duwgc nghi¢m).
O Bai todn: Hai diém cuc tri d6i xtrng nhau qua dudng thang d .
O Budc1. Tim diéu kién d€ ham sd co cue dai, cuc ti€u = meD,.
O Bwoc 2. Tim toa d§ 2 diém cuc tri A, B. C6 2 treong hop thuong gap:
Y Truong hop 1: y'=0 c6 nghiém dep x,, x,, tic cd A(x;y,),B(x,;y,)-
Y Truong hop 2: y' =0 khong giai ra tim dwoc nghiém. Khi d6 ta can viét phuong
trinh duong thing ndi 2 diém cyc trila A valdy A(x;y,),B(x,y,)e A

O Buwoc 3. Goi I (xl ;xz ;y L ;y ZJ la trung diém cua doan théng AB.

meD

. A [ALd  |AB.u, =
Do A, B doi xting qua d nenthoahe{ @{AB 4 =0_ -

Ied Ied
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O Budc4. Kétluan m=D,ND,.
O Bai todn: Hai diém cuc tri cach déu duong thang d.

O Budc1. Tim diéu kién d€ ham sd co cuc dai, cuc tieu = meD,.

O Bwoc 2. Tim toa d§ 2 diém cuc tri A, B. C6 2 treong hop thuong gap:
Y Truong hop 1: y'=0 c6 nghiém dep x,, x,, tic c6 A(x,;y,),B(x,;y,)-
Y Truong hop 2: y' =0 khong giai ra tim dwgc nghiém. Khi d6 ta can viét phuong
trinh dudng thdng ndi 2 diém cuc trila A valdy A(x;y,),B(x,y,)eA.

O Bu6c3. Do A, B cach déu dudng thing d nén d(A;d)=d(B;d)=meD,.

O Buodc4. Kétluan m=D,ND,.

Vi du 01.

Vi gid tri nao cua tham s6 m d€ d6 thi ham s6 y=x°-3x*+m co hai diém cuc tri A, B
thoa man OA=0B (O la goc toa d9)?

A m=2 B. m=3. C.m=1.
2 >

D. m=§.
2

Loi giai

Y =32 —6x, y’:0<:>3x2—6x:0<:>[x
X

Do dé d6 thi ham s da cho ludn ¢ hai diém cuec tri Ian lwot ¢ toa d0 1a A(O;m) va

B(2;-4+m).

Ta cd OA = OB <> 0% +m? =,/22+(4—m)2 & m? =4+ (4—m) <:>20—8m:0<:>m:g.

Cho ham s8 y=x*—(m+6)x*+(2m+9)x—2. Tim m d&€ do thi ham s6 c6 hai diém cuc tri
nam vé hai phia ctia truc hoanh.
{m > -2
>-2 —
A" B. m>-2. C. m<-6. 8, NS,
m<—6 7
me#—
2
Loi giai
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y'=3x"—2(m+6)x+2m+9.

x=1
y'=3x"-2(m+6)x+2m+9=0< _2m+9.

3

. ~ s . 2m+
Ham so co 2 cuc tri <

J 2l m=-3. (1)

yQ)=m+2.
2m+9)  (2m+9)
N3 ) 27
Ycbt < y(l).y( 2m3+9j <0
, {m<—6
<:>(m+2).[—mw—2]<O<:>(m+2).(4m3+36m2+81m+54)>0<:> m>-2 (2)
27 -3
m#—
2
[m>—2
Tt (1), (2) ta cd ycbt < m<—6
mi‘;

Vi du 03.
(PMH NAM 2017) Goi S la tap hop tat ca cac gia tri thuc cua tham s6 m dé€ do thi cua

ham s8 y = %f —max’ +(m’ —1)x c6 hai diém cuc tri A va B sao cho A,B nam khdc phia va

cach déu duong thang d:y=5x—9. Tinh tdng tat ca cic phan t& ctia S.
A.3 B. 6 C. -6 D. 0

Loi giai

Taco y'=x° —2mx+(m2 —1)

=m-1 3 _ 3 _ 3y
:>y'=0<:{x " :A[m—l;%} va B(m+1;%}

x=m+1

« : m(m? -1
De thdy phwong trinh duong thang AB:y = —%x + ¥ nén AB khong thé song
song hodc triing véi d = A, B cach déu duong thang d:y =5x-9 néu trung diém I

cua AB nam trén d
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m=3

m® —3m m® —3m
I| m; ced= =5m-9<m*-18m+27=0 < _ /
( 3 3 - 3+ 345
2

V6i m=3= A,B thda diéu kién ndam khac phia so véi d.
3435
2

Véi m = A, B théa diéu kién ndm khac phia so véi d.

Tong t&t ca cac gia tri cia tham s6 thye m sao cho d6 thi ham s8 y =x° —3mx® +4m® c6 diém

cuc dai va cuc tiéu doi xiing véi nhau qua duwong phan giac cua goc phan tw th nhat la

A V2 B. L. C.o0. DL
2 2 4
Loi giai
Chon C
4 ’ 2 ’ .X'ZO
Ta co: y' =3x"-6mx, y=0& .
x=2m

Dé ham so cé cuc dai cuc tiéu thi m=0.

Khi d6 cac diém cuec tri cia d6 thi ham s6 la: A(O;4m3), B(Zm;O).
Tacod I (m ; 2m3) la trung diém ctia doan thang AB.

Puong phan giac ctia goc phan tu th nhatla d:x—y=0.

Do d6 d€ diém cuc dai va cuc tiéu d6i xiing v6i nhau qua d thi:

21— 4 =0
A <:>1—2m2=0<:>m=i£.
m—-2m*=0 2

Vay tong tat ca cac gia tri caa tham sd thuc m 1a 0.
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Dang toan 7. Cyc tri ham béc ba thoa diéu kién xi,x..

Phuong phdp giai

Bai toan: Ham s6 6 hai diém cuec tri x;;x, thoa diéu kién:
O Bu6c1l. Tinh y.

O Budc 2. Tim diéu kién dé€ ham s6 c6 hai diém cuc tri x,;x, (1).

) S=x+x,= b
O Buéc 3. Ap dung dinh ly Vi-ét: ?(%).
X, =
a
O Buéc 4. Bién d6i ycbt vé dang S; P — thay (*) vao ycbt giai tim m (2).
O Budc5. Tir (1);(2) >me?

Vi du 01.

Cho ham s8 y :%mx‘?‘ —(m—1)x*+3(m—2)x+2018 véi m la tham s3. Téng binh phuong tat ca

cac gia tri ctia m d& ham s6 ¢ hai diém cuec trj x,;x, théa man x, + 2x, =1 bang
40 22 25 8

A, — B. — C. — D. -
9 9 4 3

Loi giai

Taco y'=mx®—2(m—1)x+3(m-2)

D& ham s6 ¢4 hai diém cyc tri thi phwong trinh mx® —2(m—1)x+3(m—2):0phéi c6 hai

nghiém phan biét.

m#0 m#0
- A’z(m—l)z—3m(m—2)>0c>{—2m2+4m+1>0

Theo dinh ly Vi-ét ta c6 3(m _ 2)
xl.xz—T
2o(m-1)  |x =24
A I R = m
Theo bai ta c6 hé phuong trinh ~ m 2(m-1) 2-m
xl+2x2—1 x2=1— - = -
3 m=2(t/m)
Lomed 2om 3M72) o (B d)(2-m)=0e|
m m m m:—(t/m)
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Vay m*+m,’” = %

Vi du 02.

Tim tat cd ca cdc gid tri ctia tham s6 m dé y=x"-3x*+mx—1 dat cyc tri tai x,x, thda man

X} +x2 =6
A. m=-3 B. m=3 C.m=-1 D. m=1.

Loi giai

y'=3x"—6x+m.

Ham s0 dat cuyec tri tai x,,x,.Vay x,,x, 1a nghiém ctua phuong trinh y'=0
X, +x,=2
Theo viet ta co m
..X'z = E
2 2 2
X, +x, =(x,+x,)" —2x.x,

=4—2—m:>4—2?m=6 =>m=-3

Co6 tit ca bao nhiéu gia tri thwc caa tham s6 m dé€ do6 thi ham sO

2 2 14 . o« A2 . V4 \ A
y:§x3—mx2—2(3m2—1)x+§ c6 hai diém cuc tri c6 hoanh d6 x,, x, sao cho
x1x2+2(x1+x2):1.

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

Loi giai

Ta co:y'=2x° —2mx—2(3m2 —1): Z(x2 —mx —3m? +1),

g(x)=x"—mx—3m*+1; A=13m"-4.
D6 thi ham s6 ¢6 hai diém cuc tri khi va chi khi y' ¢é hai nghiém phan biét
< g(x) c6 hai nghiém phén biét
2,13
m>——

o A>0e 13 ™

__2hs
13

\ 7 LAY ? Pay . 4 . 7 V4 x + x = m
x,, x, la cac nghiém ctia g(x) nén theo dinh ly Vi-ét, tacé <* "2 = .
xx, =-3m" +1
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0
Do d6 xx,+2(x,+x,)=1 < -3m’+2m+1=1 < —3m’+2m=0 < 2.
3

A - AN s . A - A ~ ? 2 2 ~ A A N\ . /4
Doi chiéu vdi diéu kién (*), ta thay chi m = 3 thdéa man yéu cau bai toan.

Dang toan 8. Cyc tri ham trung phuong.

o _ Dung mot cuye tri va cuyee tri la cyee tiéu {b 50
Co mot diem cuec tri =
) _ ab>0 e
(mot cuec tri) ) o . a<0
Dung mot cyc tri va cec trila cpc dai | < b<0
_______________________________________________________ a>0
Hai cuc tiéu va mot cuc dai =
, i . b<0
Co ba diém cuec tri
) _ ab<0 e
(hai cuec tri). 7 a<0
Mot cue tiéu va hai cye dai = b0
.2 2 \ A 4 2 ’ . b A b A
G Gidstham sO y =ax” +bx" +¢ ¢o 3cuyec tri: A(O;c),B —2— 1| ,C —;—— | tao thanh
a  4a
b4
tam giac ABC thoa man dit kién: ab<0 va co AB=AC= -
M Pat BAC = a, ludn co: 8a(1+ cosa)+b (1 cosa) 0= cosa= b3 5 ? va st= "7
—8a a

3
M Phuong trinh qua diém cuc tri: BC:y =—4A va AB,AC:y= i[ ;—bj xX+c
a a

M Phuwong trinh dwong tron di qua A,B,C:x* +y° —(c+n)x+cn=0, véi n= 2—45 va ban
a

®_8a
8ab

Xem thém c4c dang & muc “2.2.2. Cyc tri thda mén diéu kién hinh hoc”.

kinh duong tron ngoai ti€p tam giacla R=

Cho ham s6 y=x*-2x*+2. Dién tich S ctia tam giac ¢ ba dinh la ba diém cuec tri cua d6
thi ham s6 da cho c6 gid tri la

A. S=3. B.S=%. C. 5=1. D. 5=2.
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Loi giai
=0-y=2
Tacd y'=4x-4x=0< * d
x=tl->y=1
Bang bién thién
x | —wo -1 0 1 +x
y - 0 + 0 - 0 +

o0 2 -+
¥ \ / \ /
1 1
D6 thi ham s6 c6 ba diém cuc tri A(0;2), B(-11), C(1;1).

Nhan xét AABC can tai A. Vivay S:%‘yA—yBHxC—xB‘zé.l.Zzl.

Vi du 02.

Tim m d€ d6 thi ham s6 y =x* —2mx® +1 ¢ ba diém cyc tri A(O,- 1), B, C thoaman BC=4?
A.m=\/§. B. m=4. C. m=+4. D.mzi\E.
Loi giai

Tap xac dinh: D=R.
x=0

x> =m

y'=4x-4mx=0<
Ham s6 da cho c6 ba diém cuc tri < m>0.
Toa d6 diém cyc tri cua d6 thi ham s&: A(0;1), B(\/E; —m? +1), C(—\/E; —m? +1).

BC=4<4dm=16 ©om=A4.

Vi du 03.

Goi S la tap hop tét ca cac gid tri caa tham s6 m d€ d6 thi ham s6 y=x* —2(m +1) x?+m?® cO

ba diém cuc tri tao thanh ba dinh cia mot tam gidc vudng. S6 phan t cua tap hop S la
A. 2. B. 0. C. 4. D. 1.

Loi giai

o y=x'-2(m+1)x*+m’® :>y':4x3—4(m+1)x=4x(x2—m—l).

e Ham s6 ¢6 3 diém cuc tri < y'=0 ¢6 3 nghiém phéan biét.
< x*—=m—-1=0 ¢6 2 nghiém phéan biét khac 0.
om+l1>0<m>-1.
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x=—m+1
Khi do: y'=0<|x=0
x=m+1
e Gidstt A, B, C laba diém cuc tri ciia d6 thi ham so.
:>A(—\/m;—2m—1),B(O;m2),C(\/m;—2m—1)
:ﬁ=( m+l;(m+l)2),@=(—\/m;(m+1)2)
m=-1

AABC vuodng tai B< ABCB=0 <:>—(m+1)+(m+1)4:0<:{ 0 =m=0.
m=

Vi du 04.
Cho ham s8 y =x*+2(m—4)x* +m+5 c6 d6 thi (C,). Tim m d€ (C, ) c6 ba diém cuc trj tao

thanh mot tam giac nhan goc toa do O 1lam trong tam.

A. m=1 hoac m:%. B. m=1.
C. m=4. D. m=1.
2
Loi gigi

Tacod y' =4x° +4(m—-4)x; y' =0 =0
’ x*=4-m

Déham s6 c6 ba diém cuc tri <> m<4. Khi d6 cac diém cuc tri ctia (C,) la
A(0;m+5), B(a=m;m+5—(m—4) ), C(~Ja=m;m+5-(m-4)).
m=1
Do O 1a trong tdm tam gidc ABC nén 3(m+5)=2(m—4)2 =N 17 -
.

2
Do m<4 nén m=1.
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Dang toan 9. Cyc tri ham hgp y=f(u(x)).

Phuong phdp giai

Bai toan: Cho ham s6 y = f(x) (dé c6 thé'ra bang ham, d6 thi, bang bién thién ciia f(x), f'(x)).
Tim s8 diém cuec tri ctia ham s& y = f(u).
Cach 01.

O Buoc1. Tinh ¢ =u’.f’(u).

O Bwoéc 2. Giai phuwong trinh ' =0< [u" zu(; 0

O Buéc 3. Giai lan lwot «'=0 va f'(u)=0 thong thuong giai «'=0 sé don gian, d€

X=a
gidi  f(u)=0 ta tim f(x)=0c|! (@ thi cat Ox)
x=b
u=a |x=?
> fl(u)=0c|t o
u=b |x=?

O Budc 4. Lap bang xét ddu cta y' =u'.f'(u).

O Budc5. T bang xét dau két luan yéu cau bai toan.
Cach 02.

O Buéc 1. Tinh y'=u'f'(u).

O Buéc 2. Tir dé ra ta tim dwoc f'(x), gia st dé ra:

x=a
@ Bang xét ddu ctia f'(x)— nhinnhitng vitri f'(x)=0={! = f'(x)=(x—a)..(x-b).
x=b
X=a
@ D6 thi ctia f’(x) — nhin nhiing vi tri d6 thi cat Ox — =N f’(x) = (x—a)...(x—b) )
x=b
X=da
® D0 thi ctia f(x)— nhin nhiing vi tri “cti cho” —»|: = f(x)=(x-a)..(x-b).
x=b

O Bu6c3. Tw f'(x)—> f'(u) bang cach chd nao ¢ x thay bang u.

O Buéc4. Tacdduge y'=u'(x).f'(u(x)) > 1ap bang xét ddu cua ham nay.

O Budc5. Tl bang xét ddu két luan yéu cau bai todn.
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Vi du 01.
Cho ham s y = f(x) xac dinh trén R, c6 d6 thi f(x) nhu v

hinh vé bén. Ham so g(x) =f (x3 + x) dat cuc tiéu tai diém

x,. Gia tri x; thugc khoang nao sau day
A. (1,'3).

.....

Chon B

:>g'(x)=0c>(3x2+1)f'(x3+x)=0c>f’(x3+x)=0<:>[i:Iizgc{xzo.
Do d6 g’(x)>0<:>(3x2+1)f’(x3+x)>0<:>f'(x3+x)>0<:>0<x3+x<2<:>0<x<1.
Bang bién thién
—0 0 1 +00
- 0 + 0 B
—0

Vay ham s8 g(x)= f(x3 +x) dat cuc tiéu tai diém x, =0. Suy ra x, e(-11).

Choham s6 y = f (x) lién tuc trén R, ¢6 d6 thi f '(x) nhw hinh y
vé. S8 diém cyc tiéu ctia ham s8 g(x)= f(—x2 +x) la /y:f'(x)
A. 1.
B. 4. 0 2 x
C. 3.
D. 2.
Loi giai

Ta co g(x)=f(—x2 +x):>g'(x)=(—2x+l)f’(—x2 +x).
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1
—2x+1=0 2 2
= g'(x)=0e (-2x+1) f/(—x"+x) =0 | o|-*+x=0|x=1.
f(—x +x):0 P ared 220
Do d6 g'(x)>0<:>(—2x+1)f’(—x2+x)>0
- X<— x<l
~2x+1>0 2 2
2
f’(—x2+x)>0 {—x +x>2 {x>1 x<0
= -x*+x<0 o||[x<0 <
-2x+1<0 —<x<1
{f’(x2+x)<0 x>t x>t
L 2 2
[0<—x*+x<2 | [0<x<l
Bang bién thién
x —o 1] % 1 T
g'(x) + 0 -0 + 0 -
g[:xJ /,,.7 \\* /,,'-7 ‘\\*
Vay ham s6 c6 1 diém cuc tiéu.
Chohamsd y = f(x) cd daoham liéntuctrén R~ 4 | 1 1 e
, bang bién thién ctia ham s6 f'(x) nhu sau: / +00
S0 diém cuyc tri cia ham sd y=f(x2+2x) la: f(z) 4
A. 4. B. 5. \ )
C. 1. D.7.
—o0
Loi giai
Tach y'—(26+2) f(xt+2x) 0| o
aco y'=(2x+2)f'(x*+2x)=0s f'(x2+2x):0 0
X’ +2x=a<-1 (2
T BBT ta thdy phuwong trinh (1)« | x* +2x=be(-11)  (3).
x*+2x=c>1 (4)

D6 thi ham sd y=x*+2x c6 dang
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Tk d6 thi ham s6 y =x*+2x ta thdy phuong trinh (2) v6 nghiém; phuwong trinh (3) ;
phuong trinh (4) déu c6 2 nghiém phan biét.
Do d6 y'=0 c6 5 nghiém don phan biét. Vay ham s6 y = f(x* +2x) c6 5 diém cuc trj.

Vi du 04.
Cho ham s6 y = f(x) c6 diung ba diém cuec tri la —2,-1,0 va c6 dao ham lién tuc trén R.

Khi d6 hamsd y=f (x2 —~ 2x) c6 bao nhiéu diém cyec tri?

A. 3. B. 8. C. 10. D. 7.

Loi giai

Vihamsé y=f (x) c6 ding ba diém cyc tri la -2;-1;,0 va c6 dao ham lién tuc trén R
nén f'(x)=0 c6 banghiém la -2;-1;0 (ba nghiém boi 1¢).

Xét ham s@ y=f(x2—2x) c6 y’=(2x—2).f’(x2—2x); y’=0<:>(2x—2).f’(x2—2x):0

x=1 .
x:
x?—2x=-2
= < x=0.
x?-2x=-1
x=2
x?=2x=0

Do y'=0 c6 mot nghiém boi 1é (x=1) va hai nghiém don (x=0; x=2) nén ham s6

y= f(x2 - Zx) chi c6 ba diém cuec tri.

Vi du 05.
Cho ham s y = f(x) xac dinh trén R va ham s y = f'(x) c6 do yA

thi nhw hinh vé. Tim s6 di€ém cuc tri cia ham s6 y = f (x2 —3) )
A. 4 >
B. 2
_2 5 1 ;C_
C.5
D. 3 i
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Loi giai
Quan sat do thi ta cé y = f = d6i ddu tir am sang dwong qua z = —2 nén ham s6
y=f x cOmdt diém cuc trila x=-2.
x=0 x=0
Ta c6 y’=[f(x2—3)} =2x.f’(x2—3) =0 |x’-3=-2<|x=11.
Ma x=+2 la nghiép kép, con cac nghiém con lai la nghiém don nén ham s6

y= f(x2 —3) cé ba cuec tri.

Vi du 06.

Biét rang ham s6 f(x) c6 dd thi dugc cho nhw hinh vé bén. Tim Ay
sO diém cyec tri cia ham s& yzf[f(x)]?
A. 4 x
B. 2
C.5
D. 3
Loi giai
F(x)-0 3
! = y:
Taco: y'=| f(f(x))| =f(x)-f'(f(x)); y'=0|"
G et v 0 T ]
-0 0) 2 | L
+ f(x)=0< _zvihéms@' f(x) c6 hai diém cyc tri x=0;x=2 al b

B f'(f(x))—o‘:’migzz

Quan sat d6 thj ta thay phuong trinh f(x)=0 c6 mét nghiém

boi chan x=0

va mot nghiém don hodcbgilé x=a>2.

Ké duong thdng y =2 nhan thdy phuong trinh f(x)=2 c6 mét nghiém don hozc
boile x=b>a

Do d6 y' ¢6 cac diém d6i dau la x=0,x=2,x=a,x=b.

Vay ham s0 c6 4 diém cuec tri.
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Caul.

Cau 2.

Cau 3.

V. BAI TAP REN LUYEN.

(MD 105 - 2017) Cho ham s8 y = f(x) c6 bang bién thién nhu sau

x |—oo o 2 +o0
y' + "] - 0] +
2
4
¥ / \- /
) —5
Ménh dé nao dudi day dung?
A. Ham s6 dat cuc tiéu tai x=-5 B. Ham s0 ¢ bon diém cuee tri
C. Ham s0 dat cuc tiéu tai x=2 D. Ham s6 khong cé cuc dai
Loi giai

Chon C

Dua vao bang bién thién. Ham s6 ¢6 dao ham trén R va y'(2) =0;y’ doi ddu tir am sang
dwong khi di qua x =2 nén ham sd dat cuc ti€u tai x=2.
(DMH - 2019) Cho ham s8 y = f(x) ¢ bang bién thién nhu sau

T |—o0 0 2 +00

y - 0 + 0 —

y +OG\ 1/5\_x

Gia tri cuc dai ctia ham s8 da cho bang
A.5 B. 2 C.0 D.1

Loi giai

Dua bao BBT ta c6: Gia tri cuc dai ctaham sdla y., =5
(MD 104 - 2018) Cho ham s0 ¢4 do6 thi nhu hinh vé bén. S6 d&iém cuwec tri cia ham s6 da cho
la:

A. 3 B.1

Ham s6 cé ba diém cuec tri.

Loi giai
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Cau4. (MD 110 -2017) Cho ham s8 y = f(x) c6 bang bién thién nhw sau

Tim gia tri cuc dai y_, va gia tri cuc tiéu y_, cua ham sd da cho.

A y,=2vay.,=0 B. y, =3 vay.,=0
C. 3/c15=3Vél Yer =2 D. yep =2 va Yer =2
Loi giai

Dua vao bang bién thién cuia ham sd ta c6 y., =3 va y., =0.
Cau5. (MD 103 -2019) Cho ham s6 f(x) ¢ bang bién thién nhu sau:

Ham s0 dat cyee dai tai:

A x=-2. B. x=3. C. x=1. D. x=2.
Loi giai

Chon C

Ham s& f(x) xac dinh tai x=1, f'(1)=0 va dao ham d06i dau ti (+) sang (-)

Cau 6. (MD 103 -2018) Cho ham s6 y=ax*+bx*+c (a, b, ceR) c6 do thi nhw hinh vé bén.

\ / _
\/O\/ i

S6 diém cuec tri cua ham so da cho la

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

Loi gidi

Cau7. (MP 102 -2019) Cho ham s8 f(x) c6 bang bién thién nhu sau:
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Cau 8.

Cau 9.

Cau 10.

+x

f(x) "
\“ 5 f/ \--..‘ o
Ham s6 dat cuc dai tai
A x=-2. B. x=3. C. x=1. D. x=2.
Loi giai
(MD 123 - 2017) Cho ham s6 y = f(x) c6 bang bién thién nhu sau
— oo —1 O 1 + oo
X
3 - 0 - 0 - 0 +
—+ oo 3 —+ oo

Ménh dé nao dudi day sai
A. Ham s c6 gia tri cuec dai bang 3
C. Ham s0 c6 gia tri cuc dai bang 0

B. Ham s0 c¢6 hai diém cuc tiéu
D. Ham s0 cé ba diém cuec tri

Loi giai
Chon C
(MD 104 - 2019) Cho ham s6 f(x) cd bang bién thién nhu sau:
X |-= 1 3 +a@
f'(x) + 0 -0 +
2 +
o N
—> -2
Ham so6 da cho dat cuc tiéu tai
A x=2. B. x=-2. C. x=1. D. x=3.
Loi giai

Tt bang bién thién ta cé diém cuyec ti€u ctia ham sd la x=3.
(MD 102 - 2018) Cho ham s8 y = ax® +bx* +cx+d (u, b,c,de ]R) c6 d6 thi nhu hinh vé bén. S6

di€m cuec tri cia ham s6 nay la
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Cau 11.

Cau 12.

Cau 13.

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

Loi giai
Dua vao hinh dang d6 thi ham s& c6 hai diém cuc tri.
(MD 104 - 2019) Cho ham s8 y = f(x) c6 bang bién thién nhu sau:
x | -o -1 0 1 + o0
') - o + o0 - 0 ¥

o m\o /3\0 /m

Hoi ham sd nghich bién trén khoang nao sau day?
A. (0;1). B. (1L;+). C. (-1,0). D. (0;+)

Loi giai
Vi trén (0;1) ham s6 ¢6 dao ham mang dau am.
(MD 101 - 2019) Cho ham s6 f(x) cé bang bién thién nhu sau:

x - -1 2 +on

S - 0 + 0 -

4o 1

Ham s6 da cho dat cuc tiéu tai
A. x=-1. B. x=-3. C.x=2. D. x=1.

Loi giai
Theo bang bién thién thi ham s6 dat cuc tiéu tai diém x=-1
(MD 101 - 2018) Cho ham s8 y =ax® +bx* +cx+d(a,b,c,d € R) ¢6 d6 thi nhw hinh vé bén. S§

diém cuec tri ctia ham s6 da cho la
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Cau 14.

Cau 15.

Ot}
5

- - D)

A. 2 B. 0 D.1
(PMH - 2018) Cho ham s6 y = f (x) c6 bang bién thién nhu sau
x| —m 0 2 +®
V' - 0 + 0 -
+0 5
N \ / \
1 —0

Ham so dat cue dai tai diém
A. x=1 B. x=0 C.x=5 D. x=2

Loi giai

Dua vao bang bién thién ta thdy y' d6i ddu tir (+) sang (-) tai x=2.
Nén ham s0 dat cuc dai tai diém x=2.
(PMH - 2017) Tim gié tri cuc dai y ciaham s§ y=x*-3x+2.

Al Ye=-1 B. y =4 Coy,=1 D. y=0
Loi giai

Chon B

x=1 =y(1)=0
Tacd y'=3x"-3=y'=0=3W’-3=0< vy

x=-1=y(-1)=4
1im(x3—3x+2) = limx3(1—%+£3j:—oo, lim(x3—3x+2) = 1imx{1—%+%}:+oo
X—>—00 X—>—0 x x X—>+0 X—>+00 x x

Bang bién thién
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Cau 1e6.

Cau 17.

Cau 18.

Tt bang bién thién, ta thay gid tri cuc dai ctia ham s8 bang 4

c6 bao nhiéu diém cuec tri?

(MP 104 - 2017) Ham s8 y = 2>

x+1
Al B. 3 C.0 D. 2
Loi giai
Chon C
C6 y'=———>0,Vx #—1 nén ham s6 khong c6 cyc tri.
(x+1)
. x*+3 X
Chohamsd y = L Ménh dé nao dwdi day dung?
A. Cyc tiéu ctia ham s6 bang -3 B. Cuc tiéu ctia ham s& bang 1
C. Cyc tiéu ctia ham s6 bang —6 D. Cuc tiéu ctia ham s6 bang 2
Loi giai
[ Cach 1.
Ta c6: y'=x2Lx;3; y’:O<:>x2+2x—3:O<:>[x:_3
(x + 1) x=1

Lap bang bién thién. Vay ham s6 dat cuc tiéu tai x =1 va gid tri cuc tiéu bang 2.
(1 Cach 2.

Tacéyfzw;ng@{xf

(x+1) x=1

, 8 A T S TP |

Y _(x+1)3.Kh1do.y(l)—2>0,y( 3) 2<0.

Nén ham sd dat cuc ti€u tai x =1 va gia tri cuc tiéu béng 2.
(PMH - 2019) Cho ham s6 f(x) c6 dao ham f'(x) =x(x -1)(x+2)°, VxeR. S8 diém cuec tri
ctia ham sd da cho la
A.l B. 3 C.2 D. 5
Loi giai
Chon B
Phuong trinh f/(x) =0 < x(x—1)(x+2)° =0
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x=0
< lx=1
x=-2

Do f'(x)=0 c6 ba nghiém phan biét va f'(x) d6i ddu qua ba nghiém nay nén ham s6 cé ba
diém cuec tri.
Cau19. (MD 101 - 2019) Cho ham s6 f(x) c¢6 dao ham f'(x)= x(x+ 2)2 ,VxeR S0 diém cuee tri cua

ham s6 da cho la
A. 2. B. 1. C.0. D. 3.

Loi giai
Bang bién thién
X -0 2 0 +oo
Y -0 - 0 +
+0 +
Fe HEEHHH* /////' ’
fer

Tt bang bién thién ta thdy ham s& da cho c¢6 dung mot diém cuc tri d6 1a diém cuc tiéu x=0
Cau 20. (MD 103 - 2019) Cho ham s6 f(x) cO dao ham f’(x) = x(x—l)2 , Vx e R. SO diém cuec tri cua
ham so da cho la
A. 2. B. 0. C.1. D. 3.
Loi giai
Chon C
Xét ddu ctia dao ham:

O Or -
1] 1

Ta thay dao ham d6i dau dung 1 [an nén ham s6 da cho c6 dung 1 diém cuc tri
Cau 21. (MD 104 - 2019) Cho ham s6 f(x) c6 dao ham f'(x) = x(x +1)2 , VxeR. SO d&iém cuc tri cha

ham s6 da cho la
A. 1. B. 2. C. 3. D.O0.

Loi giai
2 x=0 x=0
Ta co f'(x)=0<:>x(x+1) =O®[( 1)2 0<:>[x %
x+1) = =-

Vinghiém x=0 la nghiém bdi lé va x =-1 la nghiém bdi chan nén s6 diém cuc tri cia ham

solal.
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Cau 22.

Cau 23.

Cau 24.

(MD 102 - 2019) Cho ham s6 y = f(x) c6 dao ham f'(x) =x(x-2)*, VxeR. S6 di€ém cuc tri
ctia ham s6 da cho 1a
A. 0. B. 3. C. 2. D. 1.

Loi giai
’ ’ 2 x=0 x=0
Tacod: fi(x)=0=x(x-2)° =0 =
x-2=0 x=2

Bang bién thién:

x | — 0 2 +x

-0+ 0+
Dua vao bang bién thién, ta thdy ham s6 ¢ 1 diém cuc tri x=0.

Cho ham s6 f(x) cO dao ham f(x) = x(l—x)2 (3—x)3 (x—2)4 voi moi x eR. Diém cuc tiéu

et

St

ctia ham s6 da cho la

A. x=2. B. x=3. C. x=0. D. x=1.
Loi giai
Chon C
Ta co
x=0
. 2 3 4 , x=1
f (x):x(l—x) (3—x) (x—2) =f (x):0<:> fed’
x=3

Bang xét dau dao ham.

> |—x 0 1 2 3 +o0

f'('-")‘ = po# B O F 0 %= D 0=

Suy raham s6 f (x) dat cuc tiéu tai x=0

Cho ham s6 f(x) cO dao ham f’(x) =x° (x—l)(x— 2),Vx e R . S0 diém cuc tri ciia ham so da

cho la

Al B. 3. C.5. D. 2.
Loi giai

Chon B
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Cau 25.

Cau 26.

Cau 27.

x=0
Taco: f'(x)=0e2*(x-1)(x-2)=0< | x=1.
x=2
Bang xét ddu:
x — 0 1 2 +o
f'(x) - 0 + 0 - 0 9+

Dua vao bang xét dau nhan thay ham s§ f (x) c6 3 diém cuc tri.
=Ham s6 y = f(x) c6 dao ham f'(x)=(x—1)(x—2)..(x—2019), VxeR.Hams6 y = f(x) c6
tat ca bao nhiéu diém cuyec tiéu?
A. 1008 B. 1010 C. 1009 D. 1011
Loi giai
Chon B

Ta co: f’(x) = (x—l)(x—Z)...(x—ZOlQ) =0
f/(x)=0 c6 2019 nghiém boi 1é va hé s§ a dwong nén c6 1010 cyc ti€u

Diém cyc dai ctia d6 thi ham s8 y = x°* —6x” +9x ¢6 tdng hoanh do va tung do bing
A. 5. B. 1. C. 3. D. -1.

Loi giai
x=1
Tacé: y'=3x° —12x+9=0<:>{
X =
Bang bién thién
— o 1 3 + oo
y' + o - 0 +
4 + oo

Khi dé: x., =1=y., =4=x, + Y, =5

Tim gid tri cwc tiéu y., ciaham s6y =-x°>+3x—4.
A Yo =-6 By, =-1 C. Yer=-2 D.ye, =1

Loi giai
Tap xac dinh: D=R; y'=-3x*+3; y'=0 < x=+1.

Bang bién thién
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Cau 28.

Cau 29.

Cau 30.

Cau 31.

Vay Yoo = y(l) ==2; Yor = y(_l) =—6.
D0 thi ham s6 y=x* —x* +1 ¢4 bao nhiéu diém cyc tri ¢ tung do 1a s& dwong?
A. 3. B. 1. C. 2. D. 0.

Loi giai
Tap xac dinh D=R.
x=0=y=1
'=4x°-2x; y'=0& .

Suy ra do thi c6 ham s& y =x* —x% +1 ¢6 3diém cyc tri cé tung d0 1a s6 duong.

Ham s6 nao dudi day khong cé cuc tri?

2 —_—
A y=2 +1 B.yzzx 2 C.y=x"-2x+1 D.y=-x"+x+1
X x+1
Loi giai
+ Xét ham s6 y=2x_2.
x+1
Téap xac dinh D=R\{-1}, y'= >>0,vxeD.

(x+1)

Nén ham sd luén dong bién trén tirng khoang xac dinh.

/4 \ ~ x A 7 .
Do do ham s6 y = khong 6 cuc tri.

x+1
Tim gia tri ceec dai ctia ham s8 y =x° —3x* - 2.
A. -2. B. 0. C. 2. D. 1.
Loi giai

Tap xac dinh cilaham s61la D=R.
x=0
x=2

y'=6x—-6= y”(O) =—6 < 0= Gia tri cuc dai cia ham s0 la: y(O) =-2.

Tacé:y'=3x2—6x:>y’=0<:{

Néu ham sd f(x) c6 dao ham 1a f'(x) =x° (x—Z)(x2 —x—2)(x+1)4 thi tdng cac di€m cyc tri

ctia ham s f(x) bang
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Cau 32.

Cau 33.

Cau 34.

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

Loi gidi
Co f'(x)=2*(x—2) (x+1)’. Ta thdy f'(x) chi d3i ddu quanghiém x=-1 nén ham s&
f(x) c6 ding mot diém cuec trila x=-1.
Vay tong cac diém cyc tri ciia ham s8 f(x) bang 1.
Diém cyc dai cta d6 thi ham s8 y=—x°+3x+1 la:
A. M(-5-1). B. N(0;1). C. P(2;-1). D. Q(13).

Loi giai

y'=-3x"+3 y'=0x==1
y"'=—6x; y"'(1)=—6<0; y"(-1)=6>0
Do d6 ham s& dat cuc dai tai x=1;y(1)=3. Vay chon d4p an Q(1;3).
Tim gi4 tri thwee ctia tham s6 m dé€ ham s8 y:%x?’—mx2 +(m2—4)x+3 dat cuc dai tai x =3.
A.m=-1 B. m=—7 C. m=5 D.m=1
Loi giai
Chon C
Ta co y’:x2—2mx+(m2—4); y'=2x-2m.

\ ~ 1 3 2 2 . . . » .. y'(3)=0
Hamsd y=—x"-mx +(m —4)x+3 dat cuc dai tai x =3 khi va chi khi:
3 y"(3)<0

m=1(L)
= [m =5(TM).

m >3

m>3

9—-6m+m’—-4=0 m?—6m+5=0
= =
6-2m<0

Vay m=5 la gia tri can tim.

Tim m d&€ham s6 y =x®—2mx* + mx+1 dat cyc tiéu tai x=1

A.khong ton tai m. B. m=+1. C. m=1. D. me{l;Z}.
Loi giai

Chon C

y'(1)=0 {3—4m+m:0 m=1

y”(l)>0<:> 3o m=1

Dé x =1 1a diém cuc tiéu ctia ham s6 < =
6-4m>0 m<§

Thit lai véi m=1, tacd y=x"-2x*+x+1; y' =3x" —4x+1.
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x=1
Y=03x"-4x+1=0< 1.
x==
3
Bang bién thién:
1
x | - - 1 +m
3
¥ + 0

e

P

Quan sat bang bién thién ta thady m =1 thoa yéu cau bai toan.

A N\ 14 .7 . 2 n A? \ ~ 1 . .
Cau 35. Tim cac gia tri thuc ctia tham s6 m dé ham s y =§x3 —mx? +(m2 —4)x+3 dat cuc dai tai

x=3.

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

Chon B

Tap xac dinh R.

Tacod y' =x-2mx+m’ -4, y'=2x-2m.

P& ham so y:%x3—mx2+(m2—4)x+3 dat cuc dai tai x =3 thi

{y'(3)=0 {m2—6m+5=0 {sz
=N =N

m=1<m=5..
y'(3)<0  |6-2m<0 e

Cau 36. Tim tat ca cac gid tri cia tham s6 m déham s y =x° —3x° +mx+1 dat cuc tiéu tai x=2.

A. m=0. B. m>4. C.0<m<A4. D. 0<m<4.

Loi giai

Yy =3x"-6x+m; y’' =6x—6.

m=0,

Ham s6 dat cyee tiéu tai x =2 < Y ( ) & &
y"(2)>0 [6>0
Cau 37. Co bao nhiéu sd thue m d€ ham sd y:%xa—mx2 +(1’l’l2 —m+1)x+1 dat cuc dai tai x=1.

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

Loi giai

y'=x’—2mx+m’ -m+1
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Cau 38.

Cau 39.

y"'=2x-2m
Ham s0 dat cwee dai tai x=1 nén ta co

y'(1)=o m*-3m+2=0 {mzlvm:Z
= =
y"(1)<0 2-2m<0 m>1

Thw lai v6i m=2 tacod y"=2x—4=y"(1)=-2<0

Sm=2

Do dé Ham s0 dat cuee dai tai x=1
(MDb 102 - 2018) C6 bao nhiéu gid tri nguyén ctia tham s6 m d€ ham s&

y=x° +(m—1)x5 —(m2 —1)x4 +1 dat cyec tiéu tai x=07?

A. 3 B. 2 C.V0s6 D.1

Loi giai

Ta co: y'=8x" +5(m—1)x* —4(m2 —1)x3 +1 = x3(8x4 +5(m—1)x—4(m2 —1))

x=0
=0
y [8x4+5(m1)x4(m21)=0 ®
*Néu m=1thi y'=8x', suy ra ham s& dat cuc tiéu tai x=0.
£20 x=0
*Néu m=-1thi y'=0< _4 = 5, nhung x=0 1a nghiém bdi chdn nén
8x"-10x=0 x=3 n

khong phai cuc tri.
*Néu m=+1 : khi d6 x=0 1a nghiém boi lé. Xét g(x) =8x* +5(m—1)x—4(m’ ~1). D& x=0 la
diém cyc tiéu thi lim g(x) =—4(m”* -1)>0 < m’ -1<0<«<> -1<m<1. Vi m nguyén nén chi c6
x—0"
gia tri m=0.
Vay chi c6 hai tham s6 m nguyén dé€ ham s6 dat cuc tiéu tai x=0 la m=0 va m=1.
(MD 101 - 2018) C6 bao nhiéu gid tri nguyén cua tham s6 m dé€ ham so
y=x° +(m—2)x5 —(m2 —4)x4 +1 dat cuc tiéu tai x=07?
A. V0 sd B. 3 C.5 D. 4
Loi gidi
Tacod y=x°+(m—-2)x° —(m2 —4)x4 +1 =y'=8x" +5(m—-2)x* —4(m2 —4)x3.
y=0 < x3(8x4+5(m—2)x—4(m2 —4)):0
=0

X
T g(x =8x" +5(m—2)x—4(m’ —4)=0
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Xét ham s g(x)=8x* +5(m—2)x—4(m2 —4) 6 g'(x)=32x°+5(m-2).

Ta thdy g’(x) =0 cé mot nghiém nén g(x) =0 c6 t6i da hai nghiém

Truong hop 1. Néu g(x) =0 cd nghiém x=0 = m=2 hoac m=-2

V6i m=2 thi x=0 langhiém béi 4 ctia g(x).Khi d6 x=0 langhiém bdi 7 ctia y' va y' di
dau tir am sang dwong khi di qua diém x=0 nén x=0 la di€ém cuc tiéu ctia ham s6. Vay
m=2 thoa ycbt.

x=0

V6i m=-2 thi g(x)=8x"-20x=0<
x=3

N | ol

Bang bién thién

Dua vao BBT x=0 khong la diém cuc tiéu ctia ham s6. Vay m=-2 khong thoa ycbt.
Truong hop 2.g(0)#0 <m#+2.
Pé ham sd dat cuc tiéu tai x=0 <:>g(0)>0 em -4<0-2<m<?2.
Do meZ nén me {—1;0;1} .
Vay cd hai treong hop ta dwoc 4 gia tri nguyén cua m thoéa ycbt.
Cau40. (BMH - 2017) Tim tat ca cac gia tri thuc cta tham s6 m d€ ham s6
y= (m—l)x4 - 2(111—3)x2 +1 khéng c6 cuc dai?
A.1<m<3 B. m<1 C.m>1 D.1<m<3

Loi giai

TH1: Néu m=1=>y =4x" +1. Suy ra ham s& khong c6 cuc dai.
TH2: Néu m >1.
Dé ham s6 khong c6 cuc dai thi —2(m—3) >0« m<3.Suyral<m<3.
Vay 1<m<3.
Cau4l. (MD 104 - 2017) Tim tat ca cac gia tri thuc cta tham s6 m d€ d6 thi cta ham so
y=x>-3mx’ +4m°® c6 hai diém cuc tri A va B sao cho tam gidc OAB c6 dién tich bang 4

voi O la goc toa do.
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Cau 42.

Cau 43.

Cau 44.

A. m#0 B.m:—i;mzi
27 L2
C.m=-1m=1 D. m=1
Loi giai
Chon C
y'=3x" —6mx.

- — A
Y=03*-6mx=0< ¥=0=y=4m
x=2m=y=0
D6 thi ham s6 cd hai diém cuec tri khi va chi khi m#0.

Khi d6, hai diém cyc tri ctia 6 1a A(0;4m®) va B(2m;0), (m=0).
1

AOAB — E

S OA.OB:4<:>%.‘4m3H2m‘=4<:>m4=1<:>m=J_r1.

3
N\ N, 2 14 .7 . ? N A? \ ~ x 7 . o« A? .
Tim tat ca cac gia tri cia tham s6 m dé ham so y = -3 +mx® —2mx+1 c6 hai diém cuec tri.

m>2
A. O<m<?2. B. m>2. C. m>0. D[ .
m<0

Loi giai

Ta cé: y' =—x°+2mx—2m
3
\ ~ X 7 . < A7 . 1] 7 . oA A oA
Ham s y = Y +mx® —2mx+1 cé hai diém cuc tri < y' =0 co hai nghiém phan biét

m>2

<:>A’=m2—2m>0<:{ )
m<0

Tim t4t ca cic gi tri cia tham s6 M dé ham s8 y = x* —3x* + 2mx+m c6 cye dai va cyce tiéu?
3 3 3 3
A.m<—. B. m<——. C.m<—, D. m>—.
2 2 2 2
Loi giai

+ Y =3x* —6x+2m

+Ham s6 c6 cue dai va cuc tiéu < Y’ =0 ¢d 2 nghiém phan biét.

<:>A=36—24m>0<:>m<§.
Tap hop cdc gia tri ciiam d€ ham sd y:%xg—mx2 +(m+2)x+1 c6 hai cyc tri la:

A. (—oo;—lju[2;+oo) B. (—oo; —1)u(2;+oo)
C. (-12) D.[-1;2]
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Loi giai

Tacé y' =x" —2mx+m+2.D&ham s8 c6 hai cyc tri thi y' =0 c6 hai nghiém phan biét nén
m<-1

Y>0A>00m -m-2>0
m>2

Cau 45. Choham s8 y=mx*—x*+1. Tap hop cac sd thuc m d€ ham s8 da cho c6 dting mot diém cue

tri la
A. (0;+oo). B. (—oo;O]. C. [0;+oo). D. (—oo;O).

TH1: m=0 ham s0 da cho tro thanh y = —x* +1 1a mo6t ham bac hai nén ludn ¢ mot cuc tri.

Loi giai

TH2: m#0, tacd y' =4mx’—2x.
' 3 2 x=0
y' =0 < 4dmx —2x=0<:>2x(2mx —1):0<:> ) .
2mx? —=1=0(x*)
Dé ham s6 c6 dting mot cuc tri thi phwong trinh ' =0 ¢ dung 1 nghiém.
Ycbt< Phuong trinh (*) c¢6 mot nghiém x =0 hodc vo nghiém suy ra m<0.
Vay m<0.
Cau46. Cho ham s8 y=mx"+(2m+1)x* +1. Tim t4t ca cac gid tri thuc cua tham s& m d€ ham s8 c6

dung mot diém cuyec tiéu.
A pa g 1
A.Khong ton tai m. B. m>0. C. mZ—E. D. -——<m<0.

Loi giai
Chon B
Véi m=0,tacé y=x>+1=y'=2x.Khi d6é ham s6 cd 1 cuc tri va cyc tri d6 1a cyc tiéu. Suy
ra m=0 thoa man yéu cau bai toan. (1)
Véi m#0, tacod y'=4mx® +2(2m+1)x = 2x(2mx* + 2m +1)
m>0

Ham s6 c6 mot cuc tri la cuc tiéu < , ) »
2mx® +2m+1=0 v0 nghiém

m>0
m>0 1
S om-1 e m<—om>0(2)
<0 2
2m m>0

Tt (1) va (2) suy ra ham s6 c6 mot cuc tri 1a cyce ti€u khi m>0.
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au 47. Tim s6 cac gid tri nguyén ctia tham s6 m d€hams6 y=x"+ Z(m2 —m- G)x2 +m—1c6 ba diém

cuec tri.

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

Chon C

Ta c6 y'=4x3+4(m2—m—G)x:4x[x2+(m2—m—6)]

' x=0
y=0s X+ (m? ~m~6)=0(1)
Ham s6 ¢6 ba diém cuyec tri<> (1) c6 hai nghiém phan biét khac 0
oS m-m-6<0e-2<m<3.
Ta co: meZ,—2<m<3<:>me{—1;O;l;2}.
Vay c6 4 gia tri nguyén ctia tham s6 m d€ ham s6 c6 ba diém cuec tri.

Cau 48. Hams6 y=mx" + (m —1) x?+1—2m cb6 mot diém cuc tri khi

A. 0<m<1l. B. m<0Ovm=>1. C. m=0. D. m<0Ovm>1.

Loi giai

>1
Giai nhanh: V&i a khac 0 thi ham s6 da cho c6 1 cuc tri < ab>0= m(m—l) >0 [m

m<0
Cau49. C6 tdt ca bao nhiéu gia tri nguyén cua m trén mién [—10;10] dé ham so
y=x"- 2(2m +1)x2 + 7 cb ba diém cuec tri?
A. 20 B. 10 C. V66 D. 11
Loi giai
Taco y'= 4x[x2 —(2m +1)} Vx.

' x=0
V=0 e samen (%)
Ham s6 da cho c6 ba cuc tri khi va chi khi y'=0 c6 ba nghiém phan biét, hay (*) c6 hai
nghiém phan biét khac 0 & 2m+1>0<m > —% .
Do me [—10;10] nén co6 11 gia tri thoa man.
Cau 50. Cho ham s§ y = mx* +(m2 -~ G)x2 +4. Cb bao nhiéu s6 nguyén m d€ ham s c6 ba diém cuc

tri trong d6 c¢6 dang hai diém cyec tiéu va mot diém cye dai ?
A. 4 B. 3 C.2 D.5
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Cau 51.

Cau 52.

Cau 53.

Cau 54.

Loi giai
Chon C
Tap xacdinh D=R.
Ta cd y' = 4mx’ —i—2(m2 —6)x.
Ham s6 da cho c6 ba diém cuc tri trong d6 cé dung hai diém cuc tiéu va mot diém cuc dai
4dm >0

m(m2_6)<0<:>0<m<\/g.

khi va chi khi {

Do d6 c6 hai gia tri nguyén ctia tham s6 m.

Tim tat ca cdc gia tri thuc cia tham s& m d€ ham s8 y = mx* +(m—1) x* +1-2m cé mot cuc

tri.
A.m=>1 B. m<0 C.0<m<1 D. m<0um=>1
Loi giai
" N gin — . m<0
Ham s6 c6 mo6t diém cuece tri khi va chi khi m(m—1)20<:> ol

(MD 104 - 2017) Tim gia tri thuc cia tham s6 m dé& duong thang d:y =(2m—1)x+3+m

vuong goc voi duong thang di qua hai diém cuc trj ctia @6 thi ham s8 y = x° —3x* +1.

A.m:§ B.mz§ C.m:—1 D.m:1
2 4 2 4

Loi giai
Ta c6 y'=3x* —6x. Ttr d6 ta cé toa d6 hai diém cuec tri A(O;l), B(2; —3) . Puong thang qua

hai diém cyc tri c6 phuong trinh y =—2x+1. Dudng thang nay vuong goc véi duong thang
3
=(2m—1)x+3+m khiva chikhi (2m-1)(-2)=-1l<m=—.
y=(2n-1) (2n-1)(-2) :

(MD 123 - 2017) D6 thi ham s6 y =x°—3x* —9x+1 c6 hai cuc tri A va B.Diém nao dudi day
thudc duong thang AB?
A. M(0;-1) B. N(1-10) C. P($0) D. Q(-110)

Loi gidi
Ta cé: y' =3x* —6x—9 thuc hién phép chia y cho y' ta dwocs6 dwla y=-8x-2.
Nhuw thé diém N(1-10) thudc duong thing AB.
(MD 105 - 2017) Db thi cia ham s6 y =—x°+3x*+5 ¢6 hai diém cyc tri A va B. Tinh dién

tich S ctia tam giac OAB véi O la gdc toa do.

A. S5=5 B.S=% C. 5=10 D. 5=9
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Cau 55.

Cau 56.

Loi giai
Tacod y'=-3x’+bx=>y =0 x=0vx=2
Dé dang xac dinh dwgc toa do cac diém cuc tri la A(O;S) ; B(2;9)
Vay OA =5;0B=+/85; AB=2./5

. AB+OA+OB
Goi p=

2
Ap dung cong thitc Heron tinh dién tich tam gidc OAB ta c6

Saoms =\/p(p—OA)(p—OB)(p—AB) =5

D6 thi ctia ham s y = x> —3x* —~9x+1 c6 hai di€ém cyc tri A va B. Diém nao dwdi day thudc

duong thang AB.

A. P(3,0). B. M(0;-1). C. N(3-10). D. Q(-1;10).
Loi giai
Chon C
y'=3x"-6x-9.
x=-1=y=6

y'=0c3x"-6x-9=0<
x=3=>y=-26

Ta co A(—l; 6), B(3; —26) — AB-= (4;—32) nén ) Chon -1.
Phuong trinh duong thang 0 1a:
8(x+1)+1(y—6)=0<8x+y+2=0.
Thay toa d6 cac diém P, M,N,Q vao phuong trinh duong thang AB ta c6 diém N (1; —10)
thudc duong thang,
Biét d6 thi ham s8 y = x* —3x+1 c6 hai diém cuc tri A, B.Khi d6 phrong trinh duong thang

AB la
A. y=2x-1 B. y=—2x+1. Cy=—x+2 D.y=x-2.

Thuc hién phép chia y cho y' ta duoc: y = y'.(%x] + (—2x +1) .

Loi giai

Gia str hai diém cuec tri cua d6 thi ham so [an luot la: A(x1 ; ]/1) va B(x2 Y, )

1
9= y(xl) = y,(xl)‘(gle-"(_le +l) =-2x,+1
Ta co:

1 .
Y, :y(xz):y'(xz)-(§x2J+(—2X2 +1)=—2x2 +1

Ta thdy, toa d0 hai diém cuc tri A va B thoa man phuong trinh y=-2x+1.
Vay phuong trinh duong thang qua hai diém cuc tri la: y=-2x+1.
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Cau 57.

Cau 58.

Tim gié tri thuc ctia tham s6 m dé duong thang d:y = (3m +1) x+3+m vudng goc voi duong
thang di qua hai diém cuec tri ctia @6 thi ham s§ y = x° —3x° —1.
1 1 1 1

A. —. B. ——. C.m=—. D. ——.
3 6 6 3

Loi giai

Xét ham s8 y =x°-3x* -1
Co: y' =3x"—6x, yz(%x—%Jy'—Zx—l.

Do d¢, duong théng A qua hai diém cuc tri cta d6 thi ham s6 nay ¢ phuong trinh la
y=—2x-1.

Dé d vudng goc v6i A thi (Bm +1).(—2) =-1om= —%.

Vay gia tri can tim ctia m 1a m= —% .

(PMH - 2017) Goi S 1a tap hop tat ca cac gia tri thuc caa tham s& m dé€ d6 thi ctia ham s6
y= %x3 —mx® + (m2 —1)x c6 hai diém cuc tri A va B sao cho A, B ndm khac phia va cach déu

duong thang d:y=5x—9. Tinh tong tat ca cac phan tir ctia S.
A. 3 B. 6 C. 6 D. 0

Loi giai
Céach 1: Ta ¢6 y':x2—2mx+(m2—1)
=m-1 3 _ S _3m-—
:>y'=0<:{x " :A[m—l;—m 3m+2jvé B(m+1;—m Sim 2}
x=m+1
m(mz—l)

Dé thdy phuong trinh duwong thang AB:y = —% X+ nén AB khong thé song song

hodc trung v6i d = A, B cach déu duong thang d:y =5x—9 néu trung diém I cta AB
nam trén d

m=3
m®—3m m® —3m
I| m; d= =5m-9<m*-18m+27=0 < _ /
( 3 € 3 _ 3+3v5

m
2

Véi m=3= A, B thda diéu kién nam khéc phia so véi d.

_3+35
2

Véi m= = A, B thda diéu kién nam khéc phia so véi d .

Tong cac phan t& ctia S bang 0.

Bién soan: L€ MINH TAM




Chuong 01. KHAO SAT HAM SO

Cau 59.

Cau 60.

Cho ham s6 y =%mx3 —(m—l)x2 +3(m— 2)x+ 2018 v6i m la tham s6. Tong binh phuwong tat

ca cac gia tri cia m d€ ham so6 cd hai di€ém cuec tri x;;x, thoa man x, +2x, =1 bang

AD B. 22 c2 D. 2
9 9 4 3

Loi giai
Taco y'=mx* —2(m—1)x+3(m-2)
D& ham s8 c6 hai diém cuec tri thi phuong trinh mx? —2(m—1)x+3(m—2)=0phéi c6 hai

nghiém phan biét.

m#0 m=#0
= A':(m—l)z—3m(m—2)>0<:>{—2m2+4m+1>0

Theo dinh ly Vi-ét ta c6 S(m _ 2)
xl.xz—T
2(m-1) |x =214
s TR = "
Theo bai ta c6 hé phwong trinh ~ m 2(m-1) 2-m
xl+2x2—1 x2=1— - = ”
3 m=2(t/m)
Lamed 2om 302) o (B )(2-m)=0e|
m m m m:—(t/m)

Vay m” +m,” = %

Tim tat ca ca cac gid tri cua tham s6 m d€ y=x"—3x" +mx—1 dat cuc tri tai x,,x, thoa man
2, 2
X, +x,=6

A. m=-3 B. m=3 C.m=-1 D. m=1
Loi giai
y'=3x"—6x+m. Ham s0 dat cuc trj tai x,,x,.Vay x,,x, la nghiém ctua phwong trinh y'=0

X, +x,=2
Theo viet ta cé m

2 2 2
X, +x, = (X, +x,)" —2x,x,
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Cau 61.

Cau 62.

:4—2—m:>4—2—m:6 =>m=-3
3 3

C6 bao nhiéu gid tri nguyén ctia tham s& m dé do thi ham s§ y = x° —8x” + (m2 +11)x —2m*+2

c6 hai diém cuec tri ndm vé hai phia cua truc Ox.
A. 4. B. 5. C. 6. D. 7.

Loi giai

Yéu cau bai todn <> d6 thi ham s& cit truc hoanh tai ba diém phan biét
<1’ -8x% + (m2 +11)x—2m2 +2=0 ¢4 ba nghiém phan biét
x° —8x" +(m” +11)x—2m* +2=0 < (x—2)(x* —6x+m’ ~1)=0
x=2
= 2 2 — O(*
x°—6x+m”—=1=0(*)
Suy ra phuwong trinh (*) c6 hai nghiém phan biét khac 2
A'=10-m*>0 _ m#+242
m*—8=0 ~J10 <m <10

Vay c6 7 gia tri nguyén ctia tham s6 thoa man dé bai.
Cho ham s y = x° —(2m+1)x2 +(m+1)x+m—1. C6 bao nhiéu gia tri ctia s6 tu nhién m < 20

dé& d6 thi ham s& c6 hai diém cuc tri nam vé hai phia truc hoanh?
A.18. B. 19. C. 21. D. 20.

Loi giai
+Taco: y= (x—l)(x2 —2mx +1—m).
+ Ham s6 ¢6 hai diém cuce tri ndm vé hai phia truc hoanh khi va chi khi d6 thi y cit truc
hoanh tai ba diém phan bigt. <> y = (x—1)(x* —2mx+1-m)=0 c6 banghiém phan biét.

< x* —=2mx+1-m=0 c6 hai nghiém phan biét khac 1.

m<_1_\/g
, 2

o lm +m—1>0<:> _1+\/§.
2-3m=0 me—
m#—
3

+Do meN,m<20 nén 1<m<20. Vay ¢6 19 s6 ti nhién thoa man bai toan.

Bién soan: L€ MINH TAM




Chuong 01. KHAO SAT HAM SO

au 63.

Cau 64.

Cau 65.

Cé bao nhiéu gia tri nguyén cua tham s6 m d& d6 thi cua ham soO

y=x° —(m +1)x2 —i—(m2 —Z)x—m2 +3 ¢6 hai diém cuc tri va hai diém cuc tri d6 nam veé hai

phia khac nhau d6i véi truc hoanh?
A. 2. B. 1. C. 3. D. 4.

Loi giai

Ta co y'=0<:>3x2—2(m+1)x+m2—2=0.

D& ham s8 c¢6 hai diém cuc tri < A'>0< -2m* +2m+7>0=

1-15 1+4/15
= ().

m<
2

Ta Ian luot thtr bon gid tri nguyén ctia m thoa man (*) la —=1,0;12.
Ta duwoc bon ham s6
y=x'-x+2y=x"-x"-2x+3y=x"-2x" —x+2,y=x>-3x" +x-1.
Khi d6 ta nhan thay chi c6 m =1 théa man yéu cau bai toan.
Cho ham s6 y = 2x° +3(m—1)x2 +6(m—2)x—1 véi m la tham sO thye. Tim tat ca cac gia tri
ctia m d&€ham s c6 diém cuc dai va diém cyc tiéu nam trong khoang (—2;3).

A. me(-1;3)U(3;4). B. me(L3). C. me(3:4). D. me(-14).

Ta co: y'=6x" +6(m—1)x+6(m—2)

Loi giai

Dé&ham s8 ¢6 diém cyc dai va diém cuc tiéu ndm trong khoang (-2;3) <> pt y'=0 c6 2
nghiém thudc khoang (-2;3)

< x?+(m—1)x+(m—-2)=0 c6 2 nghiém thudc khoang (-2;3)

< (x+1)(x+m-2)=0

- [x =-le (—2;3)
xX=2-m

2-m#-1 m#3
YCBT<:>{ {

=
-2<2-m<3 |-l<m<4
Tong tét ca cac gié tri thuc cua tham s8 m d€ ham s6: y =3x®+2(m+1)x* —3mx +m—5c6 hai
diém cyc trj x,;x, dong thoi y(x,).y(x,)=0 la:

A. 21 B. —39 C. -8 D. 3J11-13

Loi giai
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+) D€ ham s0 ¢d hai cuc tri thi phuong trinh ' =0 phai c6 hai nghiém phan biét:
y'=9x° +4(m+1)x—3m c6 hai nghiém phan biét < A'= 4(m +1)2 +27m>0
+) Xét y(x,).y(x,)=0 nén ta c6 y =3x"+2(m+1)x* —3mx+m—5phai ti€p xtc véi truc
hoanh = 3x® +2(m+1)x* —3mx+m—5=0 phai c6 nghiém kép
< (x-1) [3x2 +(2m+5)x—m+ 5} =0(1) phai c6 nghiém kép
+) TH1: Phuong trinh 3x* +(2m+5)x—m+5=0 c6 mot nghiém x =1= m, =-13
+) TH2: Phuong trinh 3x° + (Zm +5)x— m+5=0 cé nghiém kép khac 1
= A=(2m+5) ~12(5-m) =0 4m® +32m—35=0=> m, +m, =8
= m, +m,+m, =-21
Cau 66. Goi S la tap cac gia tri dwong ctia tham s8 m sao cho ham s6y = x° —3mx® + 27x+3m—2 dat
cuc tri tai x,,x, thoa man ‘xl —xz‘ <5.Biét S= (a;b] .Tinh T=2b—a.
A. T=+51+6 B. T=+/61+3 C. T=+/61-3 D. T=+/51-6
Loi giai
Chon C
+)Tacd y =3x* —6mx+27, y =0 x> —2mx+9=0 (1)
+) Theo gia thiét ham s6 dat cuc tri tai x,,x, < phuong trinh (1) c6 2 nghiém phan biét
: >3
A >0 <:>m2—9>0<:{m *)
m<-3
s 3o N N \ , N . / x1+x2=2m
+) Véi diéu kién (*) thi phuong trinh (1) c6 2 nghiém x,, x,, theo Vi-ét ta co: 9
XX, =

+) Ta lai co ‘xl—xz‘ <5 <:>(x1—x2)2 $25<:>(x1+x2)2 —4x,x,-25<0

J61 61

S A4m*-61<0e ———<m<~—= (*)
2 2

~[&
=

+) Két hop (*), (**) va diéu kién m dwong ta duoc: 3<m <

a=3
=1, Jo1=T=2b—-a=1/61-3.
T2

3
A . \ A 7 .7 . A ? ~ A? N\ ~ x /4 .
Cau 67. Goi S la tap hop cac gia tri nguyén ctia tham s6 m dé ham s6 y = ?—sz +mx+3 co hai

diém cuyee tri x,,x, <4.S6 phan tt cia Sbang

A. 5. B. 3. C. 2. D. 4.
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Cau 68.

Cau 69.

Loi giai
3

Ta c6: y=%—2x2+mx+3:>y':x2—4x+m.

Ham s0 ¢6 hai di€ém cuc tri x,x, thi phwong trinh y'=0 c6 hai nghiém phan biét
SA'>04-m>0m<4.

X, =2-J4-m

X, = 2+\/m

Yéu cau bai todn tro thanh x, <4< 2+J4-m <4< 0<m<4.

Khidé giastt x, <x,, y'=0&

Két hgp voi m<4 ta duwgec 0<m<4.Do mnguyén nén me {0;1; 2; 3} . Vay c6 4 gia tri caa m
thda man yéu cau bai toan.
Tim gia tri thuc ctia tham s6 m d€ham s6 y = x° + 4(m - 2) x* —7x+1 c6 hai diém cyece tri x; x,

(xl < xz) thoa man ‘xl‘ —‘xz‘ =4

A. m=5. B. m==. C. m=3. D. m=

N |-
N~

Loi giai

Tacd y=x°+4(m—2)x* —7x+1 (1)

= y'=3x"+8(m—2)x—7.Xét phuong trinh 3x* +8(m—2)x-7=0 (2)

A'= [4(111—2)}2 +21>0, v6i moi m =ham s6 (1) ludén co hai di€ém cyec tri x,;x, véi moi m.
*Ta thdy ac =—21<0 = phuong trinh (2) ¢6 2 nghiém trai dau

=x, <0;x, >0:>‘x1‘=—x1;

xz‘zx2

8(m—2)

*Ta c6 ‘xl‘—‘x2‘=—4:>—xl—x2 =—4 <:>—(x1+x2)=—4<:> =—4<:>m=%

(PMH - 2017) Tim tat ca cac gia tri thyc cta tham s& m sao cho d6 thi cuia ham sd

y=x"+2mx*+1 c6 ba diém cuc tri tao thanh mot tam gidc vudng can

A.mzi. B. m=1. C.mz—i. D. m=-1.
3o NE)
Loi giai

Ham s8y = x* +2mx® +1 ¢6 tap x4c dinh: D =R

7 ' 3 [ 3 2 x:O
Taco: y'=4x"+4mx;y'=0=4x° +4dmx =0 4x(x"+m|=0<
v =
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Cau 70.

Cau 71.

Ham s8 ¢6 3 cuc tri khi va chi khi phuong trinh () c6 2 nghiém phan biét khéc 0
<-m>0<m<0.
Vay toa do 3 diém Ian luot 1a: A(O;l); B(—\/—m;l— mz);C(\/—m;l— mz)

Ta ¢ A_B'=(—\/$;—m2);fTC=(\/$;—m2)
Vi AABC vudng can tai ASE.TCZO@-W+H12.THZ :O<:>—‘m‘+m4 =0 m+m*=0

Sm=-1(vim<0)

Vay voi m=-1 thi ham s6 ¢6 3 cuec tri tao thanh mot tam gidc vudng can.

(MD 105 - 2017) Tim t4t ca cc gia tri thie ctia tham s8 m dé do thi ctia ham s6 y = x* — 2mx?
6 ba diém cyc tri tao thanh mot tam gidc ¢ dién tich nho hon 1.

A. O<m<l B. m>0 C.O<m<§/Z D. m<1

Loi giai
YA
—Jm
VAR N
B H A

x=0

2

Taco y' =4x° —4mx. y’=0<:>4x3—4mx=0<:{
xX*=m

Ham s0 cd ba diém cuee tri khi va chi khi m>0. Khi d6 d6 thi ham s6 c6 ba diém cuec tri la

O(O;O), A(\/Z;—mz), B(—\/;;—mz).

Do d6 S %OH.AB=%m2.2\/E=m2\/E<1@0<m<1.

A0AB =
(PMH - 2018) C6 bao nhiéu gi4 tri nguyén ctia tham s§ m dé€ ham s8 y =[3x* —4x° -12x* +m
cO 7 diém cuee tri?
A.5 B. 6 C. 4 D. 3

Loi giai
y= ‘f(x)‘ = ‘3x4 —4x° -12x" + m‘
Taco: f'(x)=12x°"-12x* —24x ; f'(x)=0<>x=0 hodc x=-1 hodc x=2.
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Cau 72.

: + oo " + oo
£ix) \ / \ /
m =3 m—32
Do ham s8 f (x) cé ba diém cuc tri nén ham s6 y = ‘ f (x)‘ c6 7 diém cuec tri khi

m>0

{ c 0<:> 0<m<5.Vay c6 4 gia tri nguyén théa dé baila m=Lm=2,m=3;m=4.
m-5<

Biét phwong trinh ax® +bx* +cx+d =0 (a # 0) c6 dtng hai nghiém thyc. Hoi d6 thi ham s6

y= ‘ax3 +bx® +cx +d| ¢ bao nhiéu diém cuec tri?

A. 4. B. 5. C. 2. D. 3.

Loi giai

Phuong trinh ax® +bx* +cx+d =0, a#0 la sy twong giao ctia d6 thi ham s6
ax® +bx* +cx+d=0, a#0 va truc hoanh.
Do phuwong trinh ax® +bx’ +cx+d=0, a#0c6 ding hai nghiém thirc nén phuong trinh
ax® +bx® +cx+d = 0c6 thé viét dudi dang a(x— xl)z (x—x,)=0 v6i x,, x, 1a hai nghiém thuc
ctia phuong trinh (gia st x, <x,). Khi d6 d6 thi ham s8 y = ax®+bx* +cx+d (a=0) tiép xuc
truc hoanh tai di€m c6 hoanh d9 x, va cat truc hoanh tai diém c6 hoanh d9 x, .
D6 thi ham s8 y = ax® +bx’ +cx+d (a=0) tng véi timg truong hop a>0 va a<0:

y y
| I

a<0

(] :}:1 ' \1‘-‘2

D0 thi ham s6 y = |ax® + bx® +cx +d‘ (a#0) tuong ting la
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Cau 73.

Cau 74.

* T +

0] Ty T2

Vay do thi ham s6 y =|ax® +bx’ +cx +d‘ (a # O) o tat ca 3 diém cuc tri.
Tim s céac gid tri nguyén ctia tham s8 m dé do thi ham s& y =|x* —2mx® +2m* + m-12| c6
bay diém cuc tri
A. 1. B. 4. C.0. D. 2.
Loi giai

Chon C
D06 thi ham s8 y =|x* - 2mx® + 2m* + m—12| c6 bay diém cyec tri khi va chi khi d6 thi ham s6
y=x"-2mx*+2m’ + m-12 cit truc hoanh tai bén diém phan biét

m’* —(2m® +m-12)>0
x* =2mx* +2m* +m—-12=0 cb bon nghiém phan biét khi va chi khi <2m >0

2m® +m—-12>0

4d<m<3

ST,

=<im>0 <3

~1-+o7 ~1++/97
m<Tvm>T

Vay khong c6 gid tri nguyén ctia tham s& m dé€ do thi ham s8 y =|x* - 2mx® + 2m* + m-12| c6

bay diém cuc tri.

SO diém cyec tri cia ham s6 y = (x—l)(x— 2)2 la
A. 2 B. 2 C.3 D. 4
Loi giai

Chon C
Xét ham s0: y :(x—l)(x—Z)2 =x°-5x% +8x—4.
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2
y'=3x*-10x+8. Lic d6: ' =0« 31 -10x+8=0 < 4
3

VEé d6 thi ham s6 y =

(x—l)(x—Z)2

phan d6 thi nam phia trén truc hoanh, roi 18y d6i xting qua truc hoanh phan d6 thi & dudi
truc hoanh, sau dé xdéa phan d6 thi nam duwdi truc hoanh.

bang cach vé d6 thi y=x°-5x"+8x -4, gilt nguyén

Dua vao d6 thi ham s6 y =

(x —1)(x - 2)2‘ O trén, ham s6 nay c6 3 diém cuc tri.
Cach 2:
Bang bién thién:

X —0

i) +

2 +o0

= L | e

- 0 +

flx) B /%\ ; / ”

S6 diém cuc tri cia ham s y = ‘ f (x)‘ bang tong s6 di€m cuec tri cia ham s6 y = f (x) va sO

nghiém don, nghiém boi lé cia phuong trinh (x) =0.
Ham s6 y =x°—5x* +8x—4 cd 2 diém cuec tri.

Phuong trinh y = (x —1)(x - 2)2 c6 hai nghiém nhung chi ¢6 1 nghiém don x=1.

(+-1)(x-2)

Cau 75. (MP 110 - 2017) Cho ham s8 y = f(x) c6 bang bién thién nhu sau

Do d6 s6 diém cuec tri cia ham s6 y = la 2+1=3.
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Cau 76.

D6 thi cia ham s6 y = ‘ f (x)‘ c6 bao nhiéu diém cuec tri?

A. 4 B. 2 C.5 D. 3

Loi giai

Tt bang bién thién ta thdy do thi y = f (x) 6 2 diém cuc tri nam phia trén truc Ox va cat

truc Ox tai 1 diém duy nhéat. Suy ra d6 thi y = ‘ f (x)‘ sé O 3 diém cyec tri (tham khao hinh

VE€)
(MD 101 - 2019) Cho ham s8 y = f(x), bang bién thién ctia ham s8 f'(x) nhu sau:
T l—oo -1 0 1 +00
+0o0 2 +0oo
N NS
-3 -1

S8 diém cuc tri cia ham s y = f(x2 - Zx) 1a

A. 9. B. 3. C. 7. D. 5.
Loi gidi

Chon C

Tacod y'= 2(x—1).f’(x2 —Zx).
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Cau 77.

_le _x:1
- xi—2x:ae(— -1) xz—Zx—a=O,ae( -1) @)
Y =0 f,(xz_ )=o© X’ -2x=be(-L0) <|x*-2x-b=0,be(-L0) (2).
X’ —2x=ce(0;1) X’ -2x-c=0,ce(0;1)  (3)

¥ -2x=de(L+w) [x-2x-d=0,de(L+x) (4)

Phwong trinh (1) v nghiém, cdc phuwong trinh (2), (é), (4) déu c6 hai nghiém phan biét khac
1vado b,c,d d6i mot khac nhau nén cac nghiém cta phwong trinh (2),(3),(4) ciing doi
mot khac nhau. Do d6 f'(x* —2x)=0 c6 6 nghiém phén biét.

Véy y'=0 c6 7 nghiém phan biét, do d6 s§ diém cuec trj ctia ham s8 y = f(x* —2x) 1a 7.
(MD 104 - 2019) Cho ham s6 f (x), bang bién thién cia ham s6 f '(x) nhu sau:

+00 ) +00
f(z) \ / \ /
g ~1

S8 di€m cyc tri cia ham sd y = f (4x2 + 4x) 1a

A.5. B. 9. C.7. D.3.
Loi giai
Chon C
: , __1
C6 (f(ax" +4x)) =(8x+4) /(x> +4x), (f(4x*+4x)) =0 2 .
f'(4x2 + 4x) =0
L s —1 0 1 %
+00 9 +0oc

N AN et
R

_4x2+4x:a1e( —o0; 1)
(~10)
4x2+4x=a3e( ,1)
(

4x* +4x=a, € ,+oo)

4x* +4x=a, €

Tir bang bién thién trén ta co f'(4x" +4x)=0< (1)
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Cau 78.

Xét g(x):4x2+4x, g’(x)=8x+4, g’(x)=0<:>x:—% ta c6 bang bién thién

N 1
| -z 3 iz
g'(x) = 0 +
e 0
g(:]") \ /
—1

Két hop bang bién thién ctia g(x) va hé (1) ta thay:

Phuong trinh 4x? +4x = g, € (—o0;—-1) v6 nghiém.

Phuong trinh 4x* +4x = a, € (—1; O) tim dwoc hai nghiém phan biét khac —% .

Phwong trinh 4x” +4x = a, € (O; 1) tim dugc thém hai nghiém mdi phan biét khac —% .
Phwong trinh 4x° +4x = a, (1,- +oo) tim duwoc thém hai nghiém phan biét khac —% .

Vay hamsd y = f (4x2 + 4x) cb tat ca 7 diém cuc tri.

(MD 103 - 2019) Cho ham s6 f (x), bang bién thién cia ham s6 f '(x) nhu sau:

—0 -1 0 1 +o0
f(x) | +» /2\ 40
\ . ) /

S8 cuc tri cia ham s6 y = f(4x2 —4x) 1a

A. 3. B. 9. C.5. D.7.
Loi giai
Tir bang bién thién
Tr | - g -1 b 0 c 1 d + >
o 2 + oo
f'(z)
-3 -1
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x=ue(—oo;—1)
x=be(—1;0)
x=ce(0;1)

x:de(1;+oo)

Ta thdy f'(x)=0<

Véi y=f(4x2—4x),ta c y’=(8x—4)f’(4x2—4x)

8x-4=0

V=02 plax - ax) =0

4x* —4x = ce(
Ax* —4x = de(l +oo) (4)

b X (N a2 () =By A — _1
Xét ham so g(x)—4x 4x,tac0g(x) 8x-4=0<x >

Bang bién thién

1
T |—ox B +mw
0

g'(x) -

+oo s
1

Tir bang bién thién cua g(x) ta co:

OVi a&(—o0;—1)nén (1) v6 nghiém.
OVib e(—l;O) nén (2) c6 2 nghiém phan biét.
0OVi ce(O ;1) nén (3) c6 2 nghiém phan biét.
Vide (1; +oo)nén (4) c6 2 nghiém phan biét.
Vay hamsd y = f (4x2 - 4x) cé 7 diém cuc tri
Cach khac:
Taco: y' = (8x—4).f’(4x2 —4x) :

8x—-4=0
y =0 (8x—4).f/(4x" —4x)=0 = (ax ~4x)=0

+ 8x—4:0<:>x:1.
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4x? —4x = a(a<-1) (1)

4x* —4x=b(-1<b<0)(2)

4x* —4x=c(0<c<1)(3)

4x* —4x =d(d>1)(4)
+ Phueong trinh 4x” —4x =m <> 4x”* —4x—m =0 c6 nghiém khi A'=4—-4m>0 hay m<1.
Tt d6, ta c6 phwong trinh (1); (2); (3) ludn c6 hai nghiém phan biét.

+ f(4x" -4x) =0

Phuong trinh (4) vO nghiém.
Do d6, ham s6 da cho cé 7 cuec tri.
Cau79. Choham s6 x xéc dinh trén R va c6 d6 thi ham s8 y = f'(x) la dudong cong ¢ hinh vé. Hoi

hamso y=f (x) c6 bao nhiéu diém cuec tri?

AY
AN \
a p o ¢ X
A. 2. B. 0. C. 4. D. 1.
Loi giai
xX=a

Tir d6 thi ham s8 y = f'(x) tacd f'(x)=0<|x=b.

x=c
X —0 a b c +o0
f'(x) -0 4+ 0 + 0 4+

Ttr bang bién thién ta thdy ham s6 da cho ¢6 1 diém cuc tri.
Cau 80. Cho ham sd f(x) xac dinh trén R va c6 do6 thi f'(x)nhu hinh vé bén. Dat g(x)= f(x)—x.

Ham s6 dat cyc dai tai diém thudc khoang nao duwdi day?
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Loi giai
x=1
Taco g'(x)=f'(x)-Lg'(x)=0e f'(x)=1le|x=-1
x=2
Bang xét ddu caa g'(x):
X | -0 -1 1 2 +oo
g'(x) + 0 - 0 - 0 +

Tt bang xét ddu nhan thay g(x) dat cucdaitai x=-1e (—2,' O).
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CHUYEN DE 03

N\ G TRT 1ON NHAT - G TR NHO NHAT

I. KIEN THUC CAN NHO.

Cho ham s6 y = f(x) xac dinh trén tap D.

, s . . . |f(x)<M,vxeD
O S8 M goi la gid tri [6n nhdt cha ham s6 y = f(x) trén D néu: .
ElxoeD,f(xO)=M
Ki hiéu: M=r£1e%xf(x).
f(x)Zm,VxeD

O S8 m goi la gid tri nhé nhdt ctia ham s y = f(x) trén D néu: .
dx, eD,f(x0)=m

Ki hiéu: m = I?eian(x) .

A.2. Phwong phap tim Max — Min:

Phwong phap tim max — min

Tim GTLN, GTNN ctia ham s6 bang cach khao sat truc tiép.

x=x
M Buwdc1: Tinh f'(x)— f(x)=0<|:
Phwong phap 01. f(x) = £1(x) L .
M Bwdc 2: Lap bang bién thién va ttr d6 suy ra gia tri 1on nhat, gia tri nho
nhat cia ham so.
Tim GTLN, GTNN cta ham s6 trén mot doan.

Ham s6 da cho y = f(x) xac dinh va lién tuc trén doan [a; b].

x=x
M Bwéc 1: Tinh f'(x) N f’(x) =0 { , nghiém nao e [a;b] —snhan
x=x,
Phuong phdp 02. va tat ca cac di€ém o, e(a;b) lam cho f'(x) khong xac dinh.
M Buwdc 2: Tinh f(a),f(xl),f(xz),...,f(xn),f(b).
M Buwde 3: Khi do:
G ra%]xf(x) = max{f(xl),f(x2),...,f(xn),f(a),f(b)}.

G %?f(x) =min{f(x,), f(x,),- f(x,), f(a), £ (b)}.
Phuong phdp 03. | Tim GTLN, GTNN cta ham s6 trén mét khoang
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X=X
M Budc1: Tinh f'(x)— f'(x)=0<|! , nghiém nao e[a;b]—>nhan
X=X
va tét ca cac diém o, e(a;b) lam cho f'(x) khong xac dinh.
¥ Budc 2: Tinh A=lim f(x), B=lim f(x), f(x), f(e;)-

M Buéc 3: So sdnh cdc gid tri tinh dwoc va két luén M=n(n%)x f(x),

Néu gid tri [on nhdt (nho nhat) la A hodc B thi ta két ludn khong co gid tri lon
nhdt (nho nhat).

'""""""ﬁ;}@)"f'(;) """""""""""

A A “Ar A N [ﬁ;b]
—Néu y = f(x) dong bién trén | a;b | thi :
( ) I: :I Iﬂ%]xf(x)zf(b)
—Neéu y = f(x) nghich bién trén |a;b | thi { - :
) o] max f(x)= f(a)
—Ham s& lién tuc trén mot khoang cd thé'’khdng c6 gia tri 16n nhat, gia tri nho nhat trén khoang
do.

II. CAC DANG BAI TAP.
Dang toan 1. Max - Min ham sé cho truéc doan [a;b].

Phwong phap giai

X = xl
M Buwdc 1: Tinh f’(x)—)f'(x)=0<:{3 , nghiém nao e[a;b] —snhan va tit ca cac diém

1

1

1

I

1

1

min f(x) = £ (b) .
[a b] I
1

1

1

I

1

1

X=X,
a, €(a;b) lam cho f'(x) khong xac dinh.
M Buwdce 2: Tinh f(a),f(xl),f(xz),...,f(xn),f(b).
M Buwoc 3: Khi do:
% rﬂ%xf(x) = max{f(xl),f(xz),...,f(xn),f(a),f(b)}.

L mil]1f(x)=min{f(xl),f(xz),...,f(xn),f(a),f(b)}.

[u,b
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max f(x) = £(b)

min f(x) = f(0)

—Néu y = f(x) nghich bién trén [a;b | thi n[njcbl]xf(x)zf )

Vi du 01.

I‘ Tim gi4 tri nho nhat cia ham s6 y=x*-3x+1 trén doan [O; 2] )

Loi giai
x=1€[0;2]

3 y'=3x>-3:y'=0 i
Tacod: y'=3x"-3;y'=0< x:—1¢[0;2]
y(O)zl; y(1)=—1; y(2)=3.

Suy ra miny =-1.
[0:2]

Vi du 02.

‘ Tim GTLN, GTNN ctia ham s6y =x"* +2x* -1 trén doan [l; J3 } )

Loi giai
y':4x3+4x.
y':0<:>4x3+4x=0<:>x=0¢[1;\/§]
y©=2y(V3)-14
r[{}%ﬁ(yzm khi x=+/3va H}%}y=2 khi x=1.

. A N\ .7 . 14 N, \ L4 . 2 AN, 2 \ ~ 1 A
Goi M, m lan luwot la gia tri lon nhat va gia tri nho nhat cia ham s6 y = XF2 trén doan

2x-1
[-2,0]. Tinh gia trj ctia bi€u thirc 5M+m.

Loi giai
x+1

lién tuc trén [—2, 0:| .Taco y' = _—32 <0,Vxe [—2,0] , suy ra ham s@

Ham s6 y =
2x-1 (2x-1)

nghich bién trén [—2,0] ,do d6, M= I[Iilzé’%(y = y(—2) =% va m= 1[1_121({]1y = y(O) =-1.

A 1
Vay 5M+m=5(gj+(—1)=0.
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Vi du 04.

2

. D4 . 7 Y 2 \ ~ .7 . 2 Y 2 \ ~ —X A
Goi gia tri 1én nhat cia ham sg, gia tri nho nhat cua ham s6 f(x) = trén doan

X

[2;4} [an lwotla M,m . Tim M—3m.

Loi giai
. _x*-4_ 4 N 4,4 —xP+4
Taco f(x)= =X x:>f(x)— 1+x2_ -
) =2
3 —x“+4=0 _ 5
Trén khoang (—;4j:f’(x):0<:> 3 ST ox=2.
2 —<x<4 3
—<x<4
c 31272, f(o) 4. F(a)——
Ta cé f@_ %, F(2)=—4 F(4)=-5.

xe|:§;4
2

min f(x)= f(4)=-5. Hay M =-4;m=-5 suy ra M—3m=11.
x{é;q
2

Dang toan 2. Max - Min ham s cho trudc dé thi hodc BBT.

Phuwong phap giai

O Buwdc 1. X4c dinh chinh x4c doan can xét:
M Néu dé ra do thi thi xac dinh trén truc Ox — doan khong can xét gach bo.
M Néu dé ra BBT thi xac dinh trén hang x — doan khong can xét gach bo.

O Budc 2. Tra cac vi tri cao nhat va thap nhat — két luan max £(x) ,rﬁg? f(x).

Do ham s8 f(x) xac dinh va lién tuc trén {2;4} nén max f(x)= f(2)=—4.

Choham s§ y = f(x) lién tuc trén [-5;6 | va c6 d6 thi nhuw Y
hinh dwéi day. Goi M va m lan luot la gia tri 16n nhat
va gid tri nho nhat cia ham sy = f(x)trén[ -2;2]. Gia tri

cia M+m bang bao nhiéu ?

Loi gidi
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Ta C6M=r[naxf(x)=f(—2)=0 va m=min f(x)=f(-1)= f(2)=-2.

-2; Z:I ‘:—2 ; 2]

VayM+m=-2.

Vi du 02.

Cho ham s6 f(x)lién tuc trén doan [ -1;5] c6 d6 thi nhw Yy
hinh vé dwéi day. Goi m, MIan luot 1a gia tri nho nhat R T e T
va gia tri 16n nhat cia ham s6 trén doan [0 ,-5]. Gia tri

ctia 2m—3M bang bao nhiéu? 1

=y

I
~~
A

O
e’ S
Loi giai
Vi du 03.
Cho ham s6 f(x) lién tuc trén [0 ;4] va c6 d6 thi nhu hinh vé y
bén dwdi. Goi M va m lan luot la gia tri I16n nhat va nho nhat
cia ham s& da cho trén [0;2]. Gid tri ctia M—m bang bao
nhiéu? e
1¢f----5-----
o+ E
Loi giai
Dwa vao hinh vé, tacdO M=3;m=0=>M-m=3.

Vi du 04.

Cho ham s6 f(x) lién tuc trén R va c6 bang bién thién nhw hinh vé bén. Goi M, m Ian luot la
gia tri 1én nhat va gia tri nho nhét cia ham s6 y = f(x) trén [3 ;7] .Tinh M—m.

v 3 ) 7 +00

Yy’ + 0 -

y /3\1/\

—0Q
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Loi giai

Quan sat d6 thi ta thay ham s8 y = f(x) dat gid tri nho nhét trén [3;7] la 1 tai diém

x=5 va dat gid tri 16n nhat trén [3;7] 1a 5 tai diém x=7.

Do do M=5m=1.Giatri M—m=5-1=4.

Vi du 05.

Cho ham s§ y=f(x) xac dinh va lién tuc trén
khoang (—oo;%j va (%;+00j. D6 thi ham s6 y = f(x)

la duong cong trong hinh vé bén. Tim ménh dé

yl

I
dtng trong cac ménh dé sau T i ‘
-1\ O] [t 2 X~
A. I_’[(;%]Xf(x)=f(4) B. Iﬂ%xf(x)zz 2
C ?;%i(f(x):o D. I[g%)](f(x):f(_B) =
Loi giai

Quan sat d6 thi ham s y = f(x)ta thay: D6 thi ham s& di xudng tir trai qua phai trén

2

(—oo; lj va (% ;+oo) nén ham sd nghich bién trén cac khoang (—oo; %j va (% ;+ooj .

Trén [1,- 2] ham s6 lién tuc va f(1)> f(2)=2 nén loai A.
Trén [-2;1] ham s8 gidn doan tai x =% nén loai B.

Trén [3; 4] ham s6 lién tuc va f(3)> f(4) nén loai D.

Trén [-3;0] ham s6 lién tuc va f(-3)> £(0) nén Ig_g?oﬁf(x)=f(—3)-

Dang toan 3. Max - min trén khodng (a;b).

Phuwong phdp giai

X=X

X=X
a, €(a;b) lam cho f'(x) khong xac dinh.
O Bu6c 2: Tinh A=lim f(x), B=lim f(x), f(x), f(e;)-

O Buéc1: Tinh f'(x)— f'(x)=0<|! , nghiém nao e[a;b]—>nhefm va tat ca cic diém

O Budc 3: So sanh cac gia tri tinh dwoc va két luan M = rzn%)x f (x) , m= I(I‘llbl)’l f (x)

Y Néu gid tri Ion nhdt (nho nhit) la A hodc B thi ta két ludn khong c6 Qid tri Ion nhdt (nho nhit).
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Vi du 01.

Cho ham s6 y =x° —gxz +1. Goi M la gi4 tri 16n nhat cia ham s6 trén khoang (—25;%} . Tim M.

A. M=1. B. M=12 C. M=0. D. M=1.
250 2
Loi giai
=1
Ta co y'=3x2—3x=0<:{x
X =
Bang bién thién
x =25 0 1 E
10
V' + 0 - 0 +
=
1 1
250
:_L" /
33123 1
T2 2

Twr bang bién thién ta c6 M =1.

Gid tri I6n nhét ctia ham s6 y =—x°+3x+1 trén khoang (0;+0) bang :
A. 3. B. 1. C. -1. D. 5.

Loi giai

Tacod: y'=-3x"+3, y =0

x=1
x=-1(1)
Tk bang bién thién ta thdy gid tri 1on nhat cia ham s6 y = —x°+3x+1 trén khoang

(O;+oo) b.’;ing 3.

Vi du 03.
Trén khoang (0;+w) thi ham s8 y =—x+3x+1.
A. C6 gia tri 16n nhat 1a Maxy =-1. B. C6 gia tri nho nhat la Miny =-1.
C. Cé gia tri 16n nhat la Maxy =3. D. C6 gia tri nho nhét la Min y =3.
Loi giai
Chon C
. , x=1
Tacoy' =-3x*+3, y :Oe[x:_l.

Bién soan: L€ MINH TAM




Chuong 01. KHAO SAT HAM SO

Ta c6 bang bién thién.
— Ham s0 c6 gia tri 1on nhat la Maxy =3.

Vi du 04.

Cho ham s8 y =x*—2x* +5. Khang dinh nao sau day dung:
A. Ham s6 khong co gid tri nho nhat, khong c6 gia tri 16n nhat
B. Ham s6 ¢6 gia tri nho nhat, c6 gia tri 1on nhat
C. Ham s c6 gia tri nho nhat, khong co gia tri 16n nhat
D. Ham s6 khong c6 gia tri nho nhat, c6 gia tri 1on nhat

Loi giai
Chon C
Ta co: TXD: D=R.
x=0
y=4x*-4x, y=0 o|x=1 .
x=-1
Ta c6 bang bién thién: .
x | —m -1 0 1 +
V' - 0 + 0 - 0 +
5 +0

N N

Dua vao bang bién thién ta thady ham sd co gia tri nhé nhat, khong ¢ gia tri 16n
nhat.
Dang toan 4. Max - min ham vaé ti.
O Bwoc 1: Tim tap xac dinh D=7, khi d6 sé xét max — min trén D=? néu dé khong yéu cau
xét trén dau.

X xl
O Budc2: Tinh f'(x)— f'(x)=0o|: , nghiém nao e[a;b]—>nhan,

X

X

n

O Budc 3: So sdnh cac gia tri tinh dwgc va két ludn M = max f(x), m= 1{11}71)1 f(x).

Vi du 01.
Tim tap gia tri T cua ham s6 y=x++4—x°.
A. T=[-22]. B. T=[0;2]. C. T=[o,-2\/5] D. T:[—Z;Z\/E]

Loi gidi
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Tap x4c dinh D= [—2,- 2]. Ham s0 lién tuc trén doan [—2; 2]..

>0
y' =0 4-x° :x<:>{x2 2<:>x=\/§-
x

e
Taco: y(2)=2 y(-2)=-2 y(V2)=242.

Vi ham s8 y=x+v4-x*lién tuc trén doan[—Z;Z] nén maxy:y(\/z)=2x/§,

xe[—Z ;2]

miny = y(—Z) =-2;.

xe[—Z ;2:'

Vay tap gid tri ctahamsdla T = [—2; 2\/5}

Vi du 02.
Goi M, m Ian lwot 1a gid tri Ién nhat, gid tri nho nhat cia ham s§ f(x)=x+1++v2-x* . Tinh

M—-m?
A M-m=22. B. M—m=2-+2. C.M-m=4-2. D. M-m=2++2.

Loi giai

Tap xac dinh: D= [—\/E; \/E} .

i

< x=1va dao ham khong xac dinh tai x = +4/2. Ta co:

m=f(—2)=1-V2; f(V2) =1+42; f (1) =3=M = M-m=2++2.

'(x)=0<:> 2—x2—x=0<:>2—x2=x2(x20).

Goi M, m Tan luot la gia tri 16n nhat, gia tri nhé nhat cia ham s6 y = x(2017 ++/2019 —x* ) trén

tap xac dinh cia ndé. Tinh M—m..

A. 201942019 +2017+/2017 . B. 4036.

C. 4036+/2018 . D. /2019 + /2017 .
Loi giai

Chon C

TXD: D= [—\/2019 ;\/2019}
2
Ta c6 1/ =2017+/2019—x° ———=

2019 - +?
2 a2 _ 2
:>y’:0 <2017 + ,2019—3(2 _ X — 0 201742019 —x° +2019—2x ~0
V2019 - 2019 — 2

Trén D, dit + =+2019-x?, t>0. Ta duoc:
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t=1
x =—+/2018
2t +2017t-2019=0 < 2019 = V2019-x° =1
t=——— x =+/2018

2

Khi d6 f(-V/2018)= 20182018 ; f (/201820182018
f(~V2019) = 201712019 ; (V2019 )= 201742019

Suy ra m=miny =-2018y2018, M =maxy =2018/2018
D D

Vay M —m =4036+/2018.
Dang toan 5. Max - min ham lugng gidc.

-1<sinX<1 [0<sin®*X<1
{—13 COSXS].:{OSCOSZXS].-
t=sinX
t=cosX

:te[—l;l]—)f(t).

® Dung diéu kién d€ phuong trinh asinX+bcos X =c ¢6 nghiém: a* +b° >¢*.

@ Doi bién {

Vi du 01.

Gia tri 16n nhat cia ham s6 y = sin(%sin(x)} trén R bang.

A. 1. B. —ﬁ. C. -1. D. ﬁ
2 2
Loi giai
Ta cd: —1<sinx<1VxeR =-- < ginx<> :>—££sin T sinx Sﬁ.
4 4 4 2 4 2
Vay gid tri 16n nhat cia ham s y = sin(%sin(x)j 1a g :
Tim gia tri nhé nhat cia ham s6 f (x) =cos’ 2x —sinxcosx+4 trén R.
. 16 . 7 . . 10
A. r?e%nf(x):g. B. rianf(x):E. C. r?eanf(x)z& D. r?e%nf(x):g.
Loi giai

Ta co: f(x)=cos? 2x—sinxcosx+4=—sin’ 2x—%sin2x+5.
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Dat t=sin2x. Ta co xeR:te[—l;l].
R ~ 1 ‘.
Xét ham so g(t):—t2—§t+5 VOl te[—l;l].
(D=-2t-1 o'(1)=0ct=t
g'(t)=-2t 2,g(t) Ot=—7-

9 1) 81
(=3 o) 50-

!
5"
. . 7
Suy ra: rERnf(x) = min g(t) =3

te[—l;l]

Tap gia tri cia ham y = cosxtl yen [0; %} la:

sinx +1
A. (1;2}
2

B. (3;2}.
2

_cosx+1

sinx+1

Vixe {o; ﬂ nén sinx e[ 0;1]. Do &6 ham 2018 da cho xac dinh trén [o; ﬂ

+ 2 2
cosx+1 —sin“ x—cos” x -1 T
= =1Y'= = <0, Vxe|0;,—|.
2 2

I sinx +1 y (sinx+1)2 (sinx+1)

Suy ra ham 2018 luon nghich bién trén [O; %} .
ny—1
o) 03] 2

Vay tap gia tri cia ham 2018 da cho la B ;2} :

Do dé¢: maxyzy(O):Z; mi
o "

Vi du 04.

sinx+1

Cho ham s y = . Goi M la gia tri 16n nhat va m 1a gia tri nho nhat cia ham s6 da

sin®x+sinx+1

cho. Chon ménh dé dang.

A.M:m+g. B.Mzgm. C. M=m+1. D.M:m+§.
Loi giai
Chon C
o, . t+1
Pat sinx=¢, (—1stsl) ta dwoc y=- .
tr+t+1
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—t? -2t
(t2 +t+1)2
t=0(t/m)

t=-2 (loai)

Xétham s6 vy = trén doan | -1,1| tacd v' =
4 P+l ' [ ] Y

Giai phuwong trinh 1'=0 < -2t=0 < [

Vi y(-1)=0; y(0)=1; y(l):% nén
r[r_ﬁﬁ(y=y(0):1 =>M=1; Ifli;ﬂy:y(—l):O =>m=0.

Vay M=m+1.

Vi du 05.

Gia st M la gid tri I6n nhat va m la gia tri nho nhdt cia ham s0 y =3sinx+4cosx+1. Khi d6

M+m bang
A. 3+4/3. B. 2. C. 1++/3. D. 1.

Loi giai

Ta co: y:3sinx+4cosx+1:5(§sinx+gcosx]+l

cosa =
= 5(cosasinx+sinacosx)+l véi
sina =

galbd o|lw

=55in(x+a)+1.
Khi dé: —1<sin(x+a)<1<>-5<5sin(x+a)<5<> -4 <5sin(x+a)+1<6.

Vay M=6;m=-4—>M+m=2.
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Dang toan 6. Max - min ham tri tuyét doi.

Phuwong phap gidi

Bai toan: Cho ham s§ y = f(x;m) lién tuc trén D. Tim max|f(x) hodc min|f (x)|-

Céc tinh chit quan trong:

m:minf(x)
O Giastr y= f(x,-m) xac dinh trén D va ton tai D . Khi d6
M= mgle(x)
m khi m >0
M mgx‘f(x)‘zmgx{‘m;M‘}. | mDin‘f(x)‘= 0 khi m<0<M.
-M khi M<O0
Yi Y\ Y
y=|f(x)]

=
I
~
&
[
=
&

OV gmmmmmmmma

:

- - -
A}
r--
i

0=
B
[l

=

B

8y
=
S
3

‘\
Y
3
7
[y Sy
()
=Y

'I
-

AY
\

-~

@ Néu {mg =M {
mm‘f(x)‘:m

® |x|+|y|z|x+y|, d&u “=" xay ra khi xy >0 (muc tiéu dé'khik bién).

Bén canh do ta c6 cac budc lam nhuw sau:
O Budc 1: Tinh f'(x)va ldp bang bién thién trén doan [a;b].

O Buwoc 2: Bién luan m= r[mb?f(x) >0va M= rF%xf(x) <0, ttr d6 két ludn M = IEI%]X‘f(x)‘ .

O Buwdc 3: Kétluan m.

Vi du 01.
Cho ham s6 y = ‘xz +2x+m —3‘ . Goi S la tap tat ca cac gia tri thuc cua tham s6 m d€ gia tri 16n

nhat ciia ham s trén doan [-2; 2] bang 10. Tong tat ca cac phan ti ctia tap S bang
A. 2. B. -1. C. -3. D. 3.

Loi giai
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Ta xét ham s0: f( x)=x*+2x+m-3,
Pt g(x)=|f(x).

Tacod: f/(x)=2x+2; f'(x)=0e<x=-1.

Bang bién thién ctia ham s6 f (x) trén doan |:—2; 2]

x -2 -1 2

f {x} - 0

/s m—3 m+3
fi(x) \ » /

+ Truong hop 1: m—4>0<m>4,tacd maxg(x)=¢(2)=|f(2) =|m+5=m+5.
g hop maxg (x) = (2) =|f (2)| =[m+5

Ta phai c6 m+5=10<m=5 (thoa man).
+ Truong hop 2: m+5<0<m<-5, ta cd r[{lza%g( 1)=|f(-1)|=|m-4].
-4=10 =14 (!
Ta phai co ‘m—4‘=10<:> " =™ ()
m-4=-10 " | m=—6

Vay, ta c6 S={-6;5} nén tong t&t ca c4c phan tir cua S bang —6+5=-1.

Vi du 02.
Cho ham s6 y = ‘x3 —3x*+2m —1‘. Goi S la tap tat ca cac gia tri thuc ctia tham s6 m dé€ gia tri 1on

nhat ciia ham s3 trén doan [-1;1] bang 6. Tich tat ca cac phan ti ctia tap S bang

A. 0. B. —14. c-L D.2.
4 2
Loi giai
Chon C
Ta xét ham so: f( ) =x°-3x" +2m-1,
bat 8 ‘f ‘

, ) x=0
Ta co: f'(x)=3x"—6x; f’(x)=0<:{x=2£[_1;1] (1)

Bang bién thién ctia ham s8 f (x) trén doan [—1; 1]

x -1 ] 1

f [x} + 0 -

2m—1
f.r{x) / m \
2m—5 2m—3
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+ Truong hop 1: 2m—520<:>ng, ta co maxg(x):g(o)z\f(o)\=\2m-]4=2m-1.

[-34]

Ta phai co 2m-1=6<m =g (thoa man).

+ Truong hop 2: 2m—1£0<:>m£1,tacémax x)=g¢(-1)=|f(-1) =|2m-5|.
hop L 066 mas(n) (1)} (2} -l

[-4]

1
.y 2m-5=6 m-;()
Ta phai co ‘2m—5‘=6<:> =
2m-5=—6 1
2
A Ve 1 7 A 7 ~, 2 7 A 2 2 M 1 7 7
Vay, tacod S= —5igp nén tich tat ca cac phan ttt cua S bang 5 |5=7

Vi du 03.

Goi S la tap hop chira tét ca cac gia tri nguyén ctia tham s6 m e[ -2021; 2021] d€ gid tri nho nhét

ctiaham s6 y = f(x)= ‘xs —5x+2m —1‘ trén doan [—2; 0] 16n hon 5. S8 phan ti cua tap S 1a:
A. 2022. B. 4042. C. 4021. D. 4017.
Loi giai

+ Xét ham trong trj tuyét d6i: g(x)=x°-5x+2m—1 trén [-2;0] ta dwoc két qua:

+ xg}izgjg(x)=2m—23 va xle%}%]g(x)=2m+3.

+Co xg[gx})]‘g(x)‘ >5
Suy ra d6 thi ham y = g(x) khong cdt truc hoanh, ttrc luén nam trén hodc ndm dudi.

Khi d6 c6 hai treong hop ting véi nam trén va ndm dwdi nhw sau:

xg[}iz;rs]g(x)=2m—23>0 (.2
min [2(x)|= min g(x)=2m-23>5 || 5 [ 23
minyls (= mays(x)=-2m=3>5 | |n<4

12<m <2021

Cac gia tri nguyén m thoa man diéu kién bai toan la: .
-2021<m<-5

Vay c6 tat ca 4017 gia tri nguyén thoa man.
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Vi du 04.

4
\ ~ + + . A \ 4 . /4 A \ .7 . 2 n, ? \ n~
Cho ham sy = X oraxva) Goi M, m lan lwot la gia tri 16n nhat va gia tri nho nhat ctia ham s6

x+1

trén doan [1;2]. C6 bao nhiéu sd nguyén 4 sao cho M=>2m.
A. 15. B. 14. C. 16. D. 13.

Loi giai
, x*+ax+a | . ., 3 +4x°
Xét u(x) =———— trén doan [1;2], ta c6 u'(x)=———>0, Vxe[12].
x+1 x+1
. 16 . 1
Do 4o, maxu=u(2)2a+—, mmu:u(1)=a+—.
[1:2] 3 [1:2] 2
+Truong hop 1:
~ 1 3 2 1 13
Néu a+=>0=> = &S-——<a<—.
2 m=a+— a+E>2 a+l 2 3
2 3 2
+Truong hop 2:

M=—(ﬂ+%} a+—<0
6:I'< <—E

= & ——=<=a< .
m:—[a+Ej —(u+1J2—2(a+Ej 6 3
3 2 3
+Truong hop 3:

Néu (a+%).[a+%j£0 =m=0, M=max{

Néu a+%£0:>

1
a+=
2

7

a+ %‘} = M >2m (thoa).

Vay —%1 <a S? ae{-10;...;4}. C6 15 s6 nguyén thda man.

Cho ham s6 y = ‘xs —3x+m-— 4‘ . Khi m =m, thi gia tri 16n nhat cia ham s6 trén doan [0; 3] dat gia

tri nho nhat bang
A. 10. B. 8. C.14. D. 18.

Loi giai

Xét ham s trong ddu trj tuyét d6i: y=g(x)=x"-3x+m-4

6 g'(x)=3x"-3; ¢'(x)=0<=x==1.

Bang bién thién:
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% 0 1 3
g‘r(x} — 0 +
K .

Ta c6: m—6<m—4<m+14. Tk d6 suy ra gia tri 16n nhdt va nho nhat cia ham sd
y=g(x)=x"-3x+m—4 trén doan [ 0;3] lan luot la m+14 va m—6.

-6

m+14‘ 2‘m—6‘ oSm>-4 thi max‘g(x)‘ :‘m+14‘ =m+14>10,Vim>-4.

xe[1;4]

Ta co: max‘g ‘ max{
xel| 3;6

+) Néu

+) Néu ‘m 6‘>‘m+14‘<:>m<—4 thi max‘g ‘ ‘m—6‘=6—m210,VmS—4.

xe L4
Suy ra gia tri 16n nhat cia ham s6 y = ‘ g(x ‘ )| dat gid tri nho nhat bang 10 khi m=—4.
Vay gid tri 16n nhat cia ham s8 y = ‘xS —3x+m— 4‘ trén doan [0;3] dat gia tri nho nhét

bang 10.

III. BAI TAP REN LUYEN.

Caul.

Cau 2.

Chohamsd y=f (x) lién tuc trén doan [—1; 3] va co do thi nhu hinh vé
bén. Goi M va m Tan luot la gia tri l6n nhat va nho nhét caa ham s6 da
cho trén doan [—1; 3] .Giatricta M-m béng

Al

B. 4

C.5 ;
D. 0

Loi giai
Chon C
Dua va do thi suy ra M:f(S):S; m:f(2):_
Vay M-m=5

Chohams6 y=f ( x) xac dinh va lién tuc trén R cé d6 thi nhw hinh vé A

bén. Tim gid tri nho nhat m va gia tri 1én nhdt M ciahamsd y= f (x)
trén doan [—2 ;2].
A.m=-5M=-1.
B.m=-2;M=2.
C.m=-1,M=0.
D. m=-5;M=0.

Loi giai
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Nhin vao do6 thi ta thay:
M =max f(x)=-1 khi x=-1 hogc x=2.
[-2:2]

m:fgg}f(x)=—5 khi x=-2 hodc x=1.

Cau3. Chohamsoy=f (x) xac dinh, lién tuc trénR va c6 bang bién thién:

—00 0 1 40
V' + ] - 0o o+
400
20
y / \““‘“5-1 /
—0

Khang dinh nao sau day la khang dinh ding?

A. Ham s& c6 gid tri cuc tiéu bang 1.

B. Ham s8 ¢ gid tri lén nhat bang 0 va gia tri nho nhat bang 1.

C. Ham s0 dat cuwc dai tai x=0 va dat cuc tiéu tai x=1.

D. Ham s6 ¢6 dang mot cuec tri.

Loi giai

Chon C

DPéap an A sai vi ham s6 ¢6 2 diém cuec tri.

DPép an B sai vi ham s6 c6 gia tri cec tiéu y =-1 khi x=0.

DPép an C sai vi ham s khong c6 GTLN va GTNN trén R.

Dép 4n D dung vi ham sd dat cuyc dai tai x=0 va dat cuc tiéu tai x=1.
Cau4. Chohamso y=f (x) lién tuc trén [—3; 2:| va c6 bang bién thién nhu sau. Goi M, m lan lugt

la gia tri 16n nhat va gia tri nho nhat ciaham sé y = f (x) trén doan [—1; 2] . Tinh M+m.

X -3 -1 0 1 2
3 2

f(x) _2/ \0/ \1

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

Loi giai

Trén doan [—1; 2] ta cd gid tri 1on nhat M =3 khi x=-1 va gia tri nhé nhat m=0 khi x=0.
Khi d6 M+m=3+0=3.

Cau5. Chohams6 y = f(x) lién tuc trén R, c6 bang bién thién nhu hinh sau:

- -1 1 2 + o0

- Il + 0 + -
+o0 2
v \
\‘3 / -4
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Trong cac ménh dé sau, ménh dé nao sai?
A. Ham s6 co hai diém cuec tri.
B. Ham s3 c6 gid tri lén nhat bang 2 va gid tri nho nhat bang -3.
C. P06 thi ham s6 ¢6 ding mot dwong tiém can.
D. Ham s8 nghich bién trén mdi khoang (—o0;—1), (2;+).
Loi giai
Chon B
Dua vao BBT ta thay ham s6 khong c6 GTLN, GTNN.

Cau6. Chohams6 y=f (x) lién tuc trén R va cé bang bién thién nhu hinh vé. Ménh dé nao sau
day dang?

1NN

A. Phuong trinh f (x) =0c6 4 nghiém phan biét
B. Ham s8 dong bién trén khoang (0;+o)

C. Gia tri nho nhat ctia ham s6 bang 0
D. Ham s6 c6 3 diém cuec tri

Dua vao bang bién thién, ham sd c¢6 3 diém cuc tri.

Loi giai

Cau7. Chohamsd y= f(x) lién tuc va cé bang bién thién trén doan [—1 ; 3] nhu hinh vé bén. Khang

dinh nao sau day diing?

x -1 0 2 3

v + 0 1] +
/ 5 4

, 0 \- | /"

A. 1[1_11%>]<f(x) = f(0) B. 1[1}1%)](f(x):f(3) C. I[I_'ll?](f(x):f(Z) D. maxf(x):f(—l)

[-13]

Nhin vao bang bién thién ta thay max f(x)=£(0).

Loi giai
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au8. Cho ham s0 f (x) lién tuc trén [—1; 5] va c6 do thi trén doan Y
[-1;5] nhu hinh vé bén dudi. Téng gia tri 16n nhat va gid tri nho

nhdt caa ham s0 f (x) trén doan [—1; 5:| bang

A. -1 x
B. 4
C.1
D. 2
Loi giai

Chon C

M =rr_11as>]<f(x)=3
Ttr d6 thi ta thay: o =>M+n=1.

=S ()=

Cau9. Chohams6 y=f (x) xac dinh, lién tuc trér{—l,g} va c6 do thi 4&[ _______

la duwong cong nhu hinh vé. Gia tri 16n nhat M va gid tri nho

nhat m ctia ham sO f(x) trén {—1,%} la:

1
|
|
1
|
A. M=4m=1 :
B. M=4,m=-1 i 5
7 L
C.M=—,m=-1 5
2 —
2
.
D. M=—,m=1
2

Loi giai

Duwa vao d6 thi M =4, m=-1.

Cau10. Chohams6 y=f (x) c6 do6 thi nhu hinh vé. Gia tri 1on nhat ctia ham s6 f (x) trén doan

[0;2] 1a: %
A IE(}%])(f(x) =2. E ;
B Iﬁ%xf(x) -2 E E
C. max f(x)=4. -z/ - ﬁ\z g
D rﬁrole;]xf(x) =0
Loi giai
Chon C

Dua vao do6 thi ta thay trén doan [0; 2] ham s6 f (x) c6 gid tri 16n nhat bang 4 khi x = J2
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Suy ra Z%Iczz]xf(x) =

Cau1l. Chohams6 y=f (x) lién tuc trén doan [—1; 3] va co do thi Y
nhu hinh vé bén. Goi M, mlan lwgt la gia tri 16n nhat va gia
tri nho nhat ciia ham s6 da cho trén doan [—1; 4]. Gia tri

cta M+m la

A. 2

B. 6
C. -5
D. -1

Loi giai

Dua vao d6 thi ta thdy GTLN ctia ham s trén doan |:—1; 4:| la M=1 datduwoctai x=2;x=1
va GTNN ctia ham s0 s trén doan [—1; 4] la m=-2 dat duoctai x=4
=M+m=1+(-2)=-1

Cau12. Chohamso y=f (x) co bang bién thién trén [—5; 7) nhu hinh bén. Ménh dé nao dwéi day
dang? _5

A. 1[\/£1§1f(x)=6. Z’ - {1) " !
B. 1\%1;1f(x)=2. T 5
f). 11}\/123§<f(x)—9. \ 2 /
75a7xf(x 6.
Loi giai

Dua vao bang bién thién trén [—5; 7) , ta co: 1[\431%1 f (x) =f (1) =2.

Cau13. Chohamso f (x) lién tuc trén doan [O ;3] va co d6 thi nhw hinh vé Y
bén. Goi M va m Tan luot la gia tri I6n nhat va nho nhét caa ham s6
da cho trén [O ;3] . Gid tri cia M +m bang?

A.5.

B. 3.
C. 2. 2] 1 2 3T
D.1

Loi gigi

-

Dwa vao hinh vé tacé: M=3, m=-2 nén M+m=1.
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au14. Chohamsd y=f (x) lién tuc trén doan [—2 ; 6] va c6 do thi
nhu hinh vé bén dudi. Goi M va mIan luot la gia tri 16n nhat
va nho nhat cta ham s6 da cho trén doan [—2 ; 6] . Gid tri ctia
M-m bang
A.9.
B. -8.
C. 9.
D. 8.

Tir d6 thi suy ra —4< f(x)<5 Vxe[-2;6]; f(1)=—4; f(4)=5

Loi giai

M =5
= =>M-m=9.
m=-4

Cau15. Chohams6 y=f (x) lién tuc va co do thi trén doan [—2; 4] nhw hinh
vé&bén. Tong gid tri 16n nhét va nho nhét caa ham s6 y = f(x) trén doan

[—2; 4:| bang

A. 5
B. 3
C.0
D. -2

Loi giai
Duwa vao @6 thi ham s0 ta co
m= Min f(x):—4, M = Max f(x):7

xE[—2;4:| xe[—2;4:|

Khi d6 M+m=3
Cau16. ChohamsG y = f(x) c6 bang xét ddu dao ham nhu sau:

!

Yy

T |—00 ~1 0 1 +00
T

Ménh dé nao sau day dung

A. I(r_lﬂﬁ(f(x) =f(0) B. g‘if)(f(x):f(l) C. (r_§1_nl)f(x)=f(_1) D. (I_{‘gl)f(x)=f(0)
Loi giai

Chon B
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Cau 17.

Cau 18.

Cau 19.

Cau 20.

F(1)
f(—l\f(n)

(MD 102 - 2019) Gié tri nho nhét ctia ham s8 f(x)=x°—-3x+2 trén doan [—3 ;3] bang

A. 0. B. -16. C. 20. D. 4.
Loi giai

Chon B
f(x)=3"-3. f'(x)=0=x==+1e[-3;3].
f(-3)=-16; f(-1)=4; f(1)=0; f(3)=20.

= Gia tri nho nhat la -16.

(MD 110 - 2017) Tim gid tri Ién nhat M cua ham s6 y = x* = 2x* +3 trén doan [0;\/5} .
A. M=6 B. M=1 C. M=9 D. M =83
Loi giai

Tacod: y' =4x°—4x= 4x(x2 —1)
x=0
y=0< 4x(x2—1)=0 | ox=1
x=-1()
Taco: y(0)=3; y(1)=2 ; y(3)=6
Vay gia tri lon nhat cia ham s6 y =x* —2x* +3 trén doan [0;\/5} la M =y(\/§) =6
(MD 103 - 2019) Gié trj 16n nhat cua ham s8 f(x)=x*-3x trén doan [-3;3] bing

A. 2. B. 18. C. 2. D. -18.
Loi giai

Chon B

Tacod y'=3x"-3=0cx=+1

f(-3)=-18 f(-1)=2; f(1)=-2; f(3)=18 .

2
(PMH - 2017) Tim gia tri nho nhat cia ham sGy = ¥ +3 trén doan [2; 4] .
x a—
. : 19 . .
A. miny =-3 B. miny =— C. miny =6 D. miny=-2

[2:4] 3 [2:4] [2:4]

Loi giai
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2
Ham s6 y=x +3
x-1
2_ —
Ta cé y'=%;y':0®x2—2x—3=0<:>x=3hoéc x =-1 (loai)
x-1

xac dinh va lién tuc trén doan [2; 4:|

Suy ra y(2) = 7;y(3) = 6;y(4) = % Vay miny=6 tai x=3.
[2:4]
Cau 21. (MD 104 - 2018) Gia tri 16n nhat ctia ham s§ y = x* —x* +13 trén doan [-1;2] bang
51

A8 B. C.13 D. 25
Loi giai
y=f(x)=x4—x2+13
y'=4x>-2x
x=0e[-12]
1
4 -2x =0 | x=—"T1€[-12]
J2
X = e[-1;2]
V2T
1 51 1 51
(-1)=13; f(2) = 25; f(0) =13; (__j:_; (_JZ_
f f f(0)=13; f 5 f NI

Gid tri 16n nhat ciia ham s8 y = x* —x° +13 trén doan [-1;2] bang 25.

Cau 22. (MD 104 -2017) Tim gi4 tri nhé nhat m cia ham s6 y = x* +E trén doan [% ; 2} )

X
17
A. m=5 B. m=3 C.m:Z D. m=10
Loi giai
Déty=f(x)=x2+z.
X

3_
Ta co y':2x—§:¥, y’=0:>lee{%;2}

Khi do f(1) =3,f(1j -1 f(2)=5.

Vay m:rrgznf(x):f(l):3
>
Cau 23. (MD 123 -2017) Tim gia tri nho nhat m ctia ham s6 y=x°—7x° +11x -2 trén doan [0 ;2].
A.m=3 B. m=0 C.m=-2 D. m=11
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Loi giai
Chon C
Xét ham s& trén doan [0 ;2]. Tacéd y'=3x* —1l4x+1lsuyra y' =0<x=1

Tinh f(0)=—2;f(1)=3,f(2)=0.Suyra I[no;iz1]’1f(x)=f(0)=—2=m.

Cau 24. (MD 101 - 2018) Gia trj 16n nhat ctia ham s8 y = x* —4x” +9 trén doan [ -2;3] bang

A. 201 B. 2 C.9 D. 54
Loi giai

x:i\/?
Ta co y(-2)=9; ¥(3)=54; y(0)=9; y(++2)=5.
Vay r{{lg)}(y =54.

y' =4x*-8x; y’=0<:{

Céau 25. (DMH - 2018) Gia tri 1én nhat cia ham s6 f (x) =x*—4x*+5 trém doan [—2; 3] bang

A. 122 B. 50 C.5 D.1
Loi giai

x=0

x:iﬁe[—Z;ﬂ;

£(0)=5:f(+V2) =1 f(-2)=5; £ (3) =50
Vay ][\ffzz.zsajcy =50

f'(x)=4x3—8x=0<:{

Cau 26. (MD 105 -2017) Tim gi4 tri nho nhat m ctia ham s6 y =x* —x* +13 trén doan [—2;3] .

A. m=13 B.ng C.ng D.m=4—9
4 2
Loi giai
Chon B
x=0e[-2;3]
"=4x*-2x; ' =0 ;
Y Y r—t e [-2:3]
J2
Tinh y(-2)=25, y(3)=85, y(0)=13, ¥ s 1|35 75,
J2) 4
M1 A e 1 1~ . s ~ s 51
Két luan: gia tri nho nhat m cua ham so la m= 7
Cau 27. (MD 104 - 2019) Gia tri nho nhat ctia ham sd f (x) =x° —3x trén doan [—3; 3] bang
A. -18. B. -2. C. 2. D. 18.
Loi giai
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Cau 28.

Cau 29.

Cau 30.

Cau 31.

4 ' . 2_na_ X =
Tacof(x)——Sx 3=0< I

Ma f(-3)=-18; f(-1)=2; f(1)=-2; f(3)=18.
Vay gia tri nho nhdt cia ham so f (x) = x* —3x trén doan [—3; 3] bang —18.
(MD 103 - 2018) Gia tri nho nhat cua ham s6 y = x%+3x? trén doan [—4;—1] b::fmg

A. -16 B. 0 C. 4 D. 4
Loi giai

x=0 ¢ [—4;—1]

Tacd vy =3x"+6x; 1'=0=3x*+6x=0<= )
y Y * * LC=—2 e[—4;—1]

Khi d6 y(-4)=-16; y(-2)=4; y(-1)=2.
Nén miny=-16.
[-4-]

(MD 102 - 2018) Gid tri nho nhat ctia ham s6 y =x° +2x* —7x trén doan |:O; 4] bang

A. -259 B. 68 C.0 D. -4
Loi giai
XD D=R.

Ham s0 lién tuc trén doan |:O; 4] )

Tacd y' =3x* +4x -7
x=1e[0;4]

y=0& 7

x——§¢[0,4]

y(0)=0;y(1)=—4;y(4)=68.

Vay miny =—4.

(MD 101 - 2019) Gia tri 16n nhat cia ham s6 f (x) =x>—3x+2 trén doan [—3; 3] la
A. 4. B. -16. C. 20. D. 0.
Loi gidi
Chon C
f(x) =x®-3x+2 tap xdc dinh R.
f'(x)=0e3*-3=0cx=+1e[-3;3].
f(1)=0; f(-1)=4; f(3)=20; f(-3)=-16.
Tir d6 suy ra max f(x)=f(3®=20.

4 L4 . 2 n/ ? \ ~ 4 A 2
Tinh gia tri nho nhat cia ham s6 y =3x+—; trén khoang (0; +oo) .
x
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Cau 32.

Cau 33.

33
A. miny=— B. miny =239 C. miny =339 D. miny=7
(0;+00) Y 5 (05+00) y \/_ (05+00) y \/_ (0;40) Y

Loi giai
Chon C
Xétham s6 y=3x +i2 trén khoang (O; +oo)
X

8

Ta co ]/:3x+i2:>y':3——3
x x

Cho y'=0<:>%=3<:>x3=§<:>x=£
X

= +00

— 0 -
\ 3@/
:'fs?éz}y=y[@=3%

. \ .7 . 2 Y 2 \ ~ 4 ~ 2 N
Goi m la gia tri nhd nhat ciia ham s6 y = x+— trén khoang (0; +oo). Tim m
X

A.m=4. B. m=2. C. m=1. D. m=3.
Loi giai
4
v=1__
y 2

y'=0x=12; x:2€(0;+oo).

Bang bién thién:
x [0 2 +o0
V' - 0 +

+o0 +o0

y \ . /

Suy ra gi4 tri nho nhat ctia ham s6 bang y(2) =4 = m =4.

. \ L4 . 2 n 2 \ ~ 4 A 2 N
Goi a 1a gia tri nhé nhat ctia ham s6 y =x° +— trén khoang (0; +oo). Tim a.
x

A. 334 B.5. C.6. D. 2316 .

Loi giai
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Cau 34.

Cau 35.

Cau 36.

3
Ta cé: y=x2+£:>y'=2x_i2=2x_24.
X x x

y'=0o2 -4=0x=32.
Ta thay y' do6i dau tir am sang duong khi qua x = 32 nén gia tri nhi nhat cia ham so la
(1856
Gia tri nho nhat cia ham s§ y=x-5+ 1 ten khoang (0;+w) bang bao nhiéu?
X

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

Chon C

Ap dung bat dang thic C6 - si ta co:

y=x+1—5221/x.l—5:—3
x X

D&u bang xay ra khi R U P (vi x>0).

x
Vay miny =-3.
y (0;+w)y
Gia tri nhé nhat cia ham s6 f (x) =x+ 1 trén nita khoang [2; +oo) la:
X
A. 2 B. § C.0 D. Z
2 2
Loi giai
Chon B
Ap dung bat dang thikc Co-si, ta duoc: f(x)= x+l = 3—x+£+1 > £+2 f.l = 5
x 4 4 x 4 x 2

D&u bang xay ra khi x=2.

Cho ham s8 = “—’f (m 13 tham s thyc) thoa man miny = 3. Ménh dé nao dudi day déng?
X — ;

A. m>4 B. 3<m<4 C.m<-1 D.1<m<3
Loi giai
Tacod y'= Lom

(x-1f
Truong hop 1: -1-m>0<m<-1 suy ra y dong bién trén [2; 4] suy ra

min (x)=f(2)= 2-;711 =3 m=1 (loai)

(2:4]

Truong hop 2: -1-m <0< m>—-1 suy ra y nghich bién trén |:2; 4] suy ra

min f(x)= f(4)

_4+m
3

=3<m=5 suyra m>4.
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Cau 37.

Cau 38.

Goi S la tap hop tat ca cac gia tri cta tham sd thuwe m sao cho gia tri 16n nhat cua ham sd
y=‘x3 -3x+ m‘ trén doan [0; 2] bang 3. SG phan tit ctia S 1a
A.0 B.6 C.1 D.2

Loi giai

Xétham s6 f(x)=x"—3x+m, tacod f'(x)=3x"-3.Ta c6 bang bién thién cua f(x):

X 0 1 2
f'(x) - 0 +
m 24+m
fO | e am

Truong hop 1: 2+m<0<m<—-2.Khi dé max‘f(x)‘ ( 2+m)=2—m

2-m=3<m=-1 (loai).

2+m>0

Truong hop 2: { ©-2<m<0.Khid6: [m—2/=2-m>2>2+m

m<0
:>max‘f ‘ 2+m) 2—m

2-m=3<m=-1 (thoa man).

Truong hop 3: {

2+m=3<m=1 (thoa man).

©0<m<2.Khidod: [m-2=2-m<2<2+m :max‘f(x)‘:2+m
2+m<0 [0:2]

Triong hop 4: —2+m>0<m>2. Khi d6 r[;g%ﬁc‘f(x)‘=2+m

2+m=3<m=1 (loai).

% Ménh dé nao duédi

Cho ham s6 y== X

(2:2]

day dang?
A. . m>4 B. 2<m<4 C. m<0 D. 0<m<2
Loi giai
Taco y' = 1—m2.
(x+1)

M Néu m=1=y=1 Vx#-1. Khong thoa man yéu cau dé bai.
[ Néu m <1=Ham s6 dong bién trén doan [1‘2].
16 16 m+1l m+2 16
Khi d6: min y + max ——<:> + &S —F
YRRy vz ey
M Néu m >1=Ham s0 nghich bién trén doan [1;2].

< m=5 (loai).
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Cau 39.

Cau 40.

Cau 41.

Coxal 16 16 2+m 1l+m 16 B
Khi dé: rﬁéﬁly+rrll;?xy—€<:>y(2)+y(1)—?<:> 3 + —?<:>m—5(t/m)

[12]

2
C6 mot gi tri m, ctiatham s6 m déham sd y =x°+ (m2 +1) x+m+1 dat gia tri nho nhat bang

5 trén doan [0;1] . Ménh dé nao sau day la dung?

A. 2018m, —m; 20. B. 2m,-1<0.
C. 6m,—m’ <0. D. 2m, +1<0.
Loi giai

+Diat f(x)=2° +(m2 +1)x+m+1.

+Ta cd: y' =3x* +m’ +1. Dé thay rang i’ >0 véi moi x, m thudc R nén ham s dong bién
trén R, suy ra ham s6 dong bién trén [0;1] . Vithé r&ﬁly = IEc}llﬁlf(x) = f(O) =m+1.

+ Theo bai ra ta co: m+1=5, suy ra m=4.

+Nhu vdy m, =4 vaménh dé dung la 2018m, —m; >0.

Tinh tong tat ca cac gia tri cua tham s6 m sao cho gia tri 16n nhat cia ham s6 y = ‘xz —2x+m

trén doan [—1; 2] béng 5.

A. -1. B. 2. C. -2. D. 1.
Loi giai
Chon C
Ta co y'=22x—_2, Y =0=>x=1.
‘x —2x+m

Do d6 yéu cau bai todn twong dwong max{y(—l),y(Z),y(l)} =5.

m—iq}=5.

+ Truong hop m=-1, ta c6 max {|3+ m

= max{|3+ m

7 4

m—1|}=5<:>|3+m|=5:>m=2.

7 4

+ Truong hop m<-1 ta co max{|3+m lm|, m—1|}=5c>|m—1|=5:>m=—4.

Vay tong cac gid trj m bang 2.
N&u ham s8 y = x +m++/1-x* co gia tri Ién nhat bang 242 thi gia tri cua m la

A.ﬁ. B. /2. C. V2. D. —ﬁ.

2 2
Loi gidi
Chon C
Xét ham s8 y = x+m++1-x°
Tép xac dinh: D=[-1;1].
X

Tacod: vy =1- -
1-x
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Ta c6: y(-1)=-1+m, y(1)=1+m, y(%} =2+m.

Do ham s8 y =x+m++/1-x* lién tuc trén [—1;1] nén Maxy =m+ J2.
(-11]
Theo bai ra thi Maxy=2\/§, suy ra m+2=2\2 om=42.
(-11]

Cau42. Chohamsd y=> +’f (1 tham 56 thu) thoa man miny =3. Ménh dé nao dudi day dting?
X+ ;
A.1<m<3 B. m>6 C.m<1 D. 3<m<6
Loi giai

Tap xac dinh: D=]R\{—1}.
Véi m=1 =y=1, Vxe[O;l] thi r[rc};ill]ny;t?).

1-m

Suyra m=1.Khido y'= ~ khong d6i dau trén tirng khoang xac dinh.

(x+1)

Truong hop 1: y' >0 < m<1 thi r[r(};llﬁlyzy(O):m:B (loai).

Truong hop 2: y' <0< m>1 thi rﬁr(};il?yzy(l):mzﬂ thoa man).

Cau 43. Tong gia tri 16n nhat va gia tri nhé nhat cia ham sé y = o +n; trén [1; 2] bang 8 (m la tham
X+
s6 thuc). Khang dinh nao sau day ding?
A. m>10. B. 8<m<10. C.0<m<A4. D. 4<m<8.
Loi giai
Chon B
Néu m=1 thi y=1 (khong thoa man téng cta gia tri 16n nhat va nhé nhat bang 8)
Néu 1 thi ham s3 da cho lién tuc trén [1,2] va ' = (1‘ m)2 .
x+1

Khi d6 dao ham ctia ham s6 khong d6i dau trén doan [1; 2].

Do vay Miny+Maxy=y(1)+y(2)=mT—Ir1+m;_2 =8<:>m=%.

xe[l;2:| xe[l;Z]
Cau 44. Cho hams6 y=2x>-3x* —m. Trén [—1; 1] ham s6 ¢6 gid tri nho nhat1a —1. Tinh m?
A.m=-6. B. m=-3. C.m=-4. D. m=-5.
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Cau 45.

Cau 46.

Loi giai
Chon C
Xét [-1,1] 6 y' =6x" —6x.
=0e|-11
y=0 <61’ -6x=0 < v=0<[ ]
x=1e[-11]

Khi do
]/(-1)=—5—m; ]/(0)=—m; y(1)=—1—m

Ta thdy -5—m<—1-m<—m nén r[r_llilrjly:—S—m.

Theo bai ra ta c6 I[I}llf]ly =-1lnén 5-m=-1 <om=-4.
Tim m d€ gia tri lon nhat cia ham s6 y = ‘xg -3x+2m —1‘ trén doan [0; 2] la nhé nhat. Gia tri

ctia m thudc khoang nao?

3. 2, 1 .
A. (_E’ 1}. B. (3,2). C.[ 1,0]. D. (0,1).
Loi giai

Xét ham s8 y = f(x)=x°—3x+2m—1 trén doan [0;2].

a2 o x=-1¢[0;2]
Taco f (x)—3x 3—0<:>L:1 .
Taco f(0)=2m-1, f(1)=2m—-3 va f(2)=2m+1

2m—3[; 2m+1‘} =max{‘2m—3;

Suy ra %gﬁc‘f(x)‘=max{‘2m—].‘; 2m+iq}=P.

Truong hop 1: Xét ‘2m—3‘2‘2m+1‘<:>—4(4m—2)20<:>m£%.
Khi do P:‘Zm—S‘ZZ,VmS%. Suyra P, :2<:>m:%.
Truong hop 2: Xét ‘2m—3‘<‘2m+1‘<:>—4(4m—2)<0<:>m>%.

Khido P = ‘Zm +1‘ >2,Vm> % .Suy ra P_._ khong ton tai.

R 1
Vay m= 5
Biét S la tdp gia tri chia m d€ tong gia tri 16n nhat va gid tri nho nhédt cta ham sd
y=x"—m’x®~2x" —m trén doan [ 0;1] bang —16. Tinh tich cac phan tir ctia S .
A. 2. B. 2. C. -15. D. -17.

Loi giai

Chon C
Ta c6: y' =4x° —3m’x* —4x
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Cau 47.

Cau 48.

x=0

=0 4x° -3m’x’ —4x =0 =
y x° —3m’x X 4x2_3m2x_4=0(A:9m2+64)

x=0
2 4
- x:3m +\/2m +64 o1
_ 3m®—\9m" +64 <0
L 8

Nén ham s6 don diéu trén (0; 1).

Tong giad tri 1on nhat va gia tri nho nhdt cta ham sd trén doan [O; 1] bang —16 nén
y(0)+y(1)=-16= —m+(—m2 —m—l) =-16 < -m’-2m+15=0.

Vay m,.m, =-15.

2
Goi A,B lan luot la gia tri nhd nhat, gia tri 16n nhat cia ham s6 y = w trén doan
x_
ML e , n o 13
[2;3]. Tim tat ca cac gia tri thuwec cta tham s6 m de A+B=?.
A m=Lm=-2. B. m=-2. C.m=%2. D.m=-1m=2.
Loi giai
2
Xét ham s& yzw trén doan [2;3].
x-1
_ 2_ _ 2 2
y':m—mzl<0‘v’xe[2;3:|:>A:f(3)=Lm+3,B:f(2):m +m+2
(x—l) 2 1
13 m*+m+3 m*+m+2 13 m=1
A+B=—< + =< :
2 2 1 2 m=-2
x?+mx+1
Tim tat ca gia tri thye cta tham s6 m d€ ham s6 y==———— lién tuc va dat gia tri nho
x+m

nhat trén doan [O; 2] tai mot diém x, e (0;2).
A. O<m<1 B. m>1 C.m>2 D. -1<m<1

Loi gidi

-m<0 >0
Tap xacdinh: D=R\ {—m} . Ham s0 lién tuc trén [0; 2] & [ " & {m

-m>2 m< -2
Ta ¢6 ,_x2+2mx+m2—1_(x+m)2—1 Cho 1/ =0 x, =-m-1
I (x+m)2 - (x+m)2 ' Y x,=-m+1

Ta c6 bang bién thién
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- — o € — T 0 Tz 2 “+oo
u + 0 — — 0 b
/\ o -
, \\ //
L = cT

Ham s0 dat gia tri nho nhat tai x, € (0; 2) nén 0<-m+1<2<<-1<m<1
So vdi diéu kién ham s6 lién tuc trén doan [O; 2] .Taco O0<m<1.

Cau49. Goi S la tap hop tat ca cac gia tri thuc cua tham s6 m sao cho gia tri 16n nhat cia ham s6

X +mx+m
y_—

trén [ 1,2 ]| bang 2. S8 phan tir ctia tap S
x+1 [ ] & P P

. 3. B. 1. C. 4. D. 2.

Loi giai

=0¢|L2
Xty =TI 1 o5 pi(x)=2 +2x,f'(x)=0©{i=_f£[l.]2]

>

Mé f(l):2m+l’f(2):3m+4:>max 2m+ 3m+4|
2 3 Y Ik
m_3
2m+1 "2
Truong hop 1: =2= .
shop 1 gy =% 5
m=—
2
OVéim:§:>Fm3+4 1722 (oai)
* Vi m:—§3‘3m3+4 :%<2 (thoa man)
m—2
3m+4 3m+4=06 )
Truong hop 2: max =2= = .
SHOP = Y T ‘ 3 [3m+4=—6 10
3
OVéim:z:‘zm;lzz<2(théamén)
10 2m+1 17

* Véi m= 3 = > 2 (loai)

2
Vay co 2 gia tri cia m thoa man.
x—m’+m

Cau50. Tim m d€ gia tri nho nhat ciia ham s6 f(x ( ) 1
X+

trén doan (0 ;1) b:?mg -2
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Cau 51.

Cau 52.

= =1 =1 +
A" B.|" c. |7 D. =12
m=2 m=-2 m=2 2

Loi giai
Chon C
_ 2
Ta co: y'=Lmz+1<O,Vme]R
(x+1)

= Hs ludn nghich bién trén [0; 1]

= Max f(x) = f(0) <:>—m2+m=—2<:>[m:2
[01] m=-1
Cho ham s6 y = ]'_mﬂ C6 bao nhiéu gia tri nguyén ctia tham s6 m thudc doan [0;10]
cosx+2
d€ gia tri nho nhat cua ham s6 nhé hon -27?
A. 1. B. 9. C. 3. D. 6.

Loi giai
Tap xac dinh: D=R.

Ta co: y _1zmsinx & ycosx+msinx=1-2y.

cosx+2
Phuong trinh ¢6 nghiém khi va chi khi: y? + m? >1-4y +4y* < 3y* -4y +1-m* <0

- 2 — 1+ 3m? 2+\/1+3m2

<fy<
3 3
. 2—~1+3m’
TR = 3 <2 [1+3m?>8 [3m*>63 m® >21
Theo dé bai, ta cd:4m e[ 0;10] & {me[0;10] < 1me[0;10]| < me[0;10]
meZ meZ meZ meZ
<me{5,6,7,8,9,10} .

Vay c6 6 gia tri nguyén ctia tham s6 m thoa yéu cau bai toan.
Xéthamsg f(x)= ‘xz +ax+b
[—1 ;3]. Khi M nhén gia tri nho nhat c¢é thé dugc, tinh a+2b.

A. 2. B. 4. C. -4. D. 3.
Loi gidi

,voi a, b latham s6. Goi M la gid tri 16n nhat cua ham s6 trén

Chon C
Xét ham s6 f (x) = ‘xz +ax+ b‘ . Theo dé bai, M 1a gid tri 16n nhat ciia ham s6 trén [—1 ;3].
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Cau 53.

M=2f(-1) [ M=z[-a+b|
Suyra { M2 f(3) <JMz=[9+3a+b| =4M=[1-a+b|+|9+3a+b|+2|-1-a-b|
M= f(1) M2 l+a+

>[1-a+b+9+3a+b+2(-1-a-b) =4M=8 =>M=>2.
Néu M =2 thi diéu kién can 1a l—a+b|=[9+3a+b|=|-1-a—b|=2 va 1-a+b, 9+3a+D,
. . l-a+b=9+3a+b=-1-a-b=2 a=-2
—1-a-b cuing dau = .
1-a+b=9+3a+b=-1-a-b=-2 b=-1

a=-2

Nguoc lai, khi { ta co, ham so f(x) = ‘xz —2x —1‘ trén [—1;3].

Xét ham s8 g(x)=x"—2x—1 xdc dinh va lién tuc trén [-1;3].
g'(x) =2x-2; g'(x) =0 x=1e [—1;3]
M la gié tri 16n nhdt cua ham s§ f(x) trén [—1;3] =M= max{‘g(—l)

8(3);

7

s =2.

7

=-2
Vay {Z 1.Ta co: a+2b=-4.

Choham s8 y=ax®+cx+d, a#0 c6 min f(x) = f(—2) .Gia tri 16n nhat citaham s6 y = f(x)

xe(—oo;O)
trén doan [1; 3] bz‘?mg
A.d-1la. B. d-16a. C.d+2a. D. d+8a.

Loi giagi
Vi y=ax’+cx+d, a=#01a ham s& bac ba va c6 min f(x)=f(—2)nén a<0 va y'=0 c6 hai
xe(—oo;O)

nghiém phan biét.
Ta c6 y'=3ax’ +c=0c6 hai nghiém phén biét <>ac<0.

Vay v6i a<0, ¢>0 thi y'=0 c6 hai nghiém d6i nhau x=i1/—3i
a

c / c c
Terdosuyra min f(x)=f| - -—— | ©—[|-— =2, [-——=2<c=-12a
y xe(—oo;O) f( ) f{ 3a J 3ﬂ 3a

Ta c6 bang bién thién

x | —o -2 0 1 2 3 +oo

¥ — 0 + 0 —

oo f(2)
¥y \f(—2 / \ B

Ta suy ra max f(x):f(2)28a+20+d:—16a+d.

xel:l;S:I
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Cau 54.

Cau 55.

Goi S la tap hop cac gia tri caa tham s6 m dé€ gid tri I6n nhat cia ham s6 y =

trén doan [—1 ;1] bang 3. Tinh tong tat ca cac phan tt ctia S .
8 5

A ——. B. 5. C. —-. D. -1.
3 3

-----

Xétham s8 y = f(x) = 4

(2
()00 70y S0 o) )15

X2 —mx+2m

trén [—1;1] co f’(x)=1—

4

x—2

-1
Bang bién thién
X -1 0 1
6 v -

Truong hop 1. f(0)<0<>m=0.Khid6

3= max‘f ‘ max{‘f Hf(l)‘}c>3=max{

3m+1

na ;m+1}<:>m+1:3<:>m:2.

Truong hop 2. f(0)>0<m<0.

f(-1)=0
f(1)=0

Kha nang 2. —1<m£—%.Khi do {

Khénéngl.{ < m<-1.Khidé 3= max‘ ‘ f <:>m=—3.

f(-1)z0
fy<o SRRV

<> 3=max {—m; m +1} : Treong hop nay vo nghiém.

(x)‘ = max{f(O);‘f(l)‘}

Kha nang 3. —%<m<0 Khi do 3= max‘ x)‘=max{f(O);‘f(l)‘;‘f(—l)‘}:Vénghiém.

[-11]
Vay co hai gia tri théaman la m, =-3, m, =2.
Do d6 tong tat ca cac phan tie cua S la 1.

Tim tat ca cac gia tri ctia tham s& m dé ham s6 y=— .
X" +x+

hon hodc bang 1.
A. m<1. B. m=>1. C.m=-1. D. m<-1.
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+TXD: D=R.
+limy=0

X—>0

ye —x* —2mx+1-m
(x2 +x+1)2

y' =0 -x*-2mx+1-m=0 (*)

Al =m?—m+1>0,VmeR nén (*) c6 2 nghiém phan biét x, <x,, Vme R

+ BBT:
T | —o00 T T2 —+o0
Y - 0 + 0 -
I (22)
Y 0 / o
f(z1)
Vay ham s3 dat gié tri 1on nhatla f(x,)= o Vi % = —m+~mt —m+1
X, +
YCBT < L <lel-2m+2ym* —=m+121(vi f(x,)>0=2x,+1>0)
—2m+ 2Nm’ —m+1+1
m <0
om*—m+l>me| |m=0 oSm<l
m? —m+1>m?

Cau56. ChohamsG f(x), ham s6 y = f'(x) lién tuc trén R va c6 do6 thi nhw hinh vé.

YA

y=f"'(x)

A ,.
/ o\/2 x

Bét phuong trinh f(x)>x+m (m la tham s8 thuc) nghiém dung v6i moi x €(0;2) khi va

chi khi

A. m< £(0). B. m< f(0). C.m<f(2)-2. D. m< f(2)-2.
Loi giai

Chon C
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Xét bdt phuong trinh f(x)>x+m < m< f(x)-x.

Xétham s6 g(x)= f(x)—x v6i x&(0;2). Tacd ¢'(x)=f'(x)-1.

g'(x)=0< f'(x)=1. Tkr d0 thi ta thdy dudng thang y =1 khong cat do thi y = f'(x) tai bat
ky diém nao c6 hoanh dd thudc khoang (0 ; 2) nén phwong trinh f '(x) =1 vO nghiém véi
xXe€ (0; 2) . Ta c6 bang bién thién nhu sau:

x 0 2

£(0)

() \
£(2)

(do f'(x)<1v6i xe(0;2)).
Tt bang bién thién ta thdy dé m<g(x) voi xe(0;2) @mﬁg(Z)@msf(Z)—Z.

Cau57. Cho ham s8 y = f(x), ham s6 y = f'(x)lién tuc trén R va c6 d6
thi nhu hinh vé bén. Bat phuong trinh f (x) <2x+m (mla tham
s0 thuc) nghiém dung véi moi x e (O; Z)khi va chi khi
A.m=£(0).

B. m> f(2)-4
C. m> £(0).
D. m> f(2)-4

f(x)<2x+m<:>m>f(x)—2x<:>m2r(r(}3)x[f(x)—2x]

e 2.

Loi giai

Ta tim rﬁg]x[f(x)—Zx}
Dat g(x):f(x)—Zx
§'(x)=1'(x)-2
vxe[0;2], f'(x)-2<0
= maxg(x)=2(0)=£(0)
Vay me(O)

Cau58. Chohams6 y = f(x), ham s6 y = f'(x)lién tuc trén R va c6 do thi nhw hinh vé bén dudi
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Y4
Bat phuong trinh f (x) <x+m (m la tham s6 thuc) nghiém dung véi moi x e (0 ; 2) khi va

chi khi
A.m> f(2)-2. B. m> f(0). C.m>f(2)-2 D. m=> £(0).

Loi giagi
f(x)<x+m <:>f(x)—x<m.
bat g(x)= f(x)—x xét trén khoang (0;2) .
g(x)=f"(x)-1.
Tt d6 thi ta thdy ¢'(x) = f'(x)—1< 0 voimoi x e (0;2). Suy ra ham s6 g(x) = f(x)—x ludn

nghich bién trén khoang (0 ; 2) .
Bat phuong trinh f (x) <x+m (m la tham s8 thuc) nghiém ding véi moi x e (0 ; 2) khi va
chi khi m > lim g (x) = £(0).

Cau59. Chohamsg f (x), ham s6 f ’(x) lién tuc trén R va cé d6 thi nhu hinh vé.

g
2 y= f'(x)

/ I\ e
Bat phuong trinh f (x) >2x+m (m la tham sd thuc) nghiém dung véi moi x e (O; 2) khi va

chi khi
A.m<f(2)-4. B.m<f(2)-4.  C.m<f(0). D. m< f(0).

Loi gidgi
Ham s8 g(x)= f(x)—2x nghich bién trén khoang (0; 2) vi g'(x)=f'(x)-2<0,vx&(0;2)
(quan sat trén khoang (0; 2), d6 thi ham s6 f'(x) nam duwdi duong thang y=2).
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Cau 60.

Cau 61.

/ 0
Suy ra g(Z) < g(x) < g(O),Vx € (0;2).
Bat phuong trinh da cho nghiém diang véi moi x e (O; 2) khi va chi khi
m<g(x),‘v’xe(0; 2) <:>m$g(2)©m£f(2)—4.
Chohams6 y = f (x) xac dinh va lién tuc trén R, d6 thi ctia ham
sO y= f’(x) nhu hinh vé. Gia tri l16n nhat cia ham s6 y = f(x)
trén doan [—1; 2] la

-----

Tt d6 thi ham y = f ’(x) ta c6 bang bién thién

1 2 +0
+ 0 - 0 +
g

() ‘
f[—l}/ \\m}

Tl d6 suy ra gia tri lon nhét cua ham sd trén [—1; 2] la f(y).

X |—w -1

¥ -0

+a30

Cho ham s8 f(x) c6 dao ham 1a f'(x). D0 thi ctia ham s6 y = f'(x) duoc cho nhu hinh vé
bén. Biét rang f(O) +f(1)— 2f(3) = f(5) —f(4). Tim gid tri nho nhat m va gia tri lon nhat M
cua f(x) trén doan [0;5].
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Cau 62.

A.m=f(5),M=f(3) B. m=f(5),M=f(1)
C. m=f(0),M=£(3) D. m=f(1),M=£(3)
Loi giai
Tte d6 thi ta c6 bang bién thién cta f (x) trén doan I:O; 5]
X 0 3 5

f'(x) O + 0 -

7(3)
f(x)
7(0) / \ f(s)

=M=f(3) va f(1)<f(3),f(4)<f(3)
f(8)=£(0)=f(1)=F(3)+ £(4)=F(3) <0= f(5) < f(0) = m=£(5).
Cho ham s6 y :f(x). Ham s6 y = f/(x) c6 bang bién thién nhu sau:

Bat phuong trinh f (e") <e’ +m nghiém dung véi moi x (—1;1) khi va chi khi

J'(x) \ / \
A. meGJ—E B. m>f(—1)—% C. mzf(—l)—% D. m>f(%j—1

e e

Ta c6 f(e")<ex+m<:>f(e")—ex <m,xe(-11).

¢ 2.

Loi gidi

Dat g(x):f(eX)_ex khi d6 m>g(x)Vxe(—1;1)<3m21[\f£€11ﬁcg(x).

Xét g(x)=f(e")—e" trén [—1;1].
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Co g’(x) = e"f'(ex ) I e (f'(ex ) _1) <0 Vxe [—1;1] (Suy ra tix bang bién thién).

. 1) 1
Do dé ][\flﬁﬁcg(x) = g(—l) = f[;j—z.
Vay m > Z[\{Ilc;zlﬁcg(x) = g(—l) = f(%j—% la gid tri can tim.

Cau 63. Chohamso y=f (x) c6 bang bién thién nhu hinh dwéi day. Tim gia tri 16n nhat cia ham s6

g(x)=f(4x—x2)+%x3—3x2+8x+% trén doan [1;3].

X —0 4 40
f (x) - 0 + 0 -
+o0
flx) 5
. / \ B
A. 15. B. E C. E D. 12.
3 3
Loi giai

g’(x):(4—2x)f’(4x—x2)+x2—6x+8=(2—x)[2f’(4x—x2)+4—x]
Véi xe[1;3] thi 4-x>0; 3<4x—x’ <4 nén f'(4x-x")>0.
Suy ra 2f’(4x—x2)+4—x>0, vxe[1;3].

Bang bién thién
x 1 2 3

+ 0 =
g g(2)
g(l) / \8(3)

Suy ra r%}g]xg(x) =g(2) :f(4)+7 =12.

Cau64. Chohamso y=f (x) Hamso y=f ’(x) c6 bang bién thién nhu sau:

X —0 -2 3 +o0

+o0 1

ol N, T TN

-3 —0

Bat phuong trinh f (ex) <e' +m nghiém dung vdi moi x (—1;1) khi va chi khi
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Cau 65.

Ta c6 f(e")<e"+m<:>f(e")—e"<m,xe(—l;1).
Dat g(x)=f(e9f)_ex khi d6 m>g(x)Vxe(—1;1)<:>m22[\fllz;1ﬁcg(x).
Xét g(x f(e")—e" trén [—1;1].

):
Co g'(x) = f (ex)_ex =" (f’(e")—l) <0, Vxe [—1;1] (Suy ra tir bang bién thién).

Do dé ][\/Ilﬁﬁcg(x)zg(—l):f(lj_l.

Vay m 2 ][\{Ilt;zlﬁcg(x) = g(—l) = f(%j—% la gia tri can tim.

Cho ham s0 f (x) c6 bang bién thién nhu sau:

2 3

0
;
f(=) 5
3
2

Goi S la tap hop cdc s6 nguyén duong m dé€ bat phuong trinh f(x)> m(x3 -3x° +5) co

x -1

1

nghiém thudc doan [—1; 3] . S0 phéan tt cta S la
A. 3 B. VO sO C.2 D. 0

Loi giagi
Goi g(x) =x*—3x?+5 trén doan [—1; 3]

g'(x)=0<:>3x2—6x=0<:{izg
g(-1)=1¢(0)=5;¢(2)=1¢(3)=5=1< g(x)<5,vxe[-1;3]
f(%) f(x)

f(x)Zm(x3—3x2 +5),Vxe[—1;3]<:> m<

,Vxe[—1;3:|<:>m£r[nlg]18(x

8(x)

S~~—"

Bién soan: Lt MINH TAM



Chuong 01. KHAO SAT HAM SO

Viham s6 f (x), g(x) lién tuc trén doan [—1; 3] suy ra ton tai gia tri nho nhat cia ham s6
m trén doan [—1;3]
8(*)

f(x)

Suyrame (—oo min

il g(x)

Cau 66. Cho ham s0 y=f (x) lién tuc trén R. D6 thi cia ham s

} = SO phan tt cua tap hop S 1la vo s6

y=f'(x) nhu hinh bén. Dt g(x)=2f(x)-(x+1)". Ménh dé
dwdi day dung.
A. I[nsa;](g( ) g(3).

. fn;ﬁg( ) g(l).

B
C. maxg x):g(O).
D

-----

g(x):Zf(x)—(x+1)2 = g'(x)=2f"(x)-2(x+1)

Dua vao d6 thi ta thdy
x=-3
g (x)=0c f(x)=x+le|x=1
x=3

(05 -3): f'(x) <x+1=g¢'(x) <0
Véixe( ; ) f’(x)>x+l:>g( )>0,
Véixe(l?:) f(x)<

(

voi xe(3,+oo) f

x+1=¢'(x)<0
x)>x+1:>g (x)>0

Bang bién thién
x - -3 1 3 +o0

g'(x) - +

g(%) \ / \ /

Dua vao bang bién thién suy ra r[na>]< g

Cau 67. Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. B4t phuong trinh
2f(x)+x*>2m+3x* nghiém ding v6i moi x €(-1;3) khi va chi khi
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Cau 68.

A. m<-10. B. m<-b5. C. m<-3. D. m<-2.

Taco 2f(x)+x>>2m+3x* < 2f(x)>—x* +3x* +2m
Nhén xét I&Sr;f(x)z f(2)=-3

Dit g(x) =—x*+3x*+2m, Vx e (—1;3)

x=0

x=2

g( ) 2m; g( l) 4+2m; g( ) 2m va g(2)=4+2m
:>maxg() g(2) 4+2m

§'(x)=-3x"+6x, ¢'(x)=0<

ycbt < 21(1_11131)1f(x) > r(r_11;3>)<g(x) & —6>2m+4deom<-5

Cho hamso f (x) c6 dao ham trén R va c6 d6 thi cia ham y=f ’(x) duoc cho nhw hinh vé.

LN
/0 T~

Biét rang f (-3)+ f(0)= f(4)+ f(-1). Gia tri 16n nhét va gia tri nho nhét ctia f(x) trén doan
[—3; 4] [an lwot la:
A. f(4) va f(-3). B. f(-3) va f(0). C. f(4 va f(0). D. f(2) va f(-3).

° 2.

Loi gidgi

Chon B
Duya vao d6 thi cia ham s6 y = f'(x) ta c6 bang bién thién ctia ham s8 y = f(x):
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(%) N /f \

f’(O):f (4) 0 nén x=0 va x=4 la hai diém cyc tri ctia y = f

Tt bang bién thién ta c6 I[g}ﬂf(x) £(0), dong thoi f(-1)> £(0 )

Do do: f(-3)+f(0)=f(4)+f(-1) = f(-3)-f(4)=f(-1)-f(0)>0= f(-3)> f(4)-
:>maxf(x) f(=3). Chon B

[-3:4]
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HUYEN DE o4

\\TIEM CAiN CUA BO THI Hrit SO

I. KIEN THUC CAN NHO.

Dinh nghia tiém can ngang

Cho ham sd y = f(x) xac dinh trén mot khoang v6 han (a;+oo);(—oo;b) hoic (—oo;+oo) .

Puong thang y =y, la duwong tiém can ngang ctia d6 thi ham s y = f (x) néu it nhat mot trong
cac diéu kién sau duoc thoa man:

@ limf(x)=y0. @ lim f(x)=y0.

X—>+00 X—>—00

Dinh nghia tiém can ditng

Duong thing y =y, la duong tiém cin dimg cta d6 thi ham s8 y = f(x) néu it nhat mot trong

cac diéu kién sau dwoc thdoa man:

® lim (x)=+oo. @ limf(x)=—oo.
@ lim f(x)=—0. @ lim f(x)=+o0.

+ -
X=Xy X—>Xg

— V6i d6 thi ham phén thitc dang y =2
cx+

I
I . A /4 A Pay \ _ a
: (c#0; ad—bc#0) ludn co tiém can ngang la y = -
I
I
I

Y * A A s d
va tiém can ding x=-—.
c

ax+b

® Ham y=

. ,en A . d A A a
vOol ac#0 co tiem can du’ng x=—— ;tiem can ngang y =—.
c c

cx+d

@ Ham y = fgx; vOi f(x), g(x) la nhitng ham da thttc, goi bac cua f(x), g(x) lan luotla p;q.
g(x
Khi do:
O Néu p<q thico tiém can ngang duy nhat y=0.

O Neéu p=gq thico tiém can ngang y =% vOi a;b la hé sO cua liy thira cao nhét trén ti va

dudi mau.

O Néu p>q thi khong cé tiém cén ngang.
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® x=1x, latiém can ding <

lim f(x) =100
)
@ Dung CASIO dé€ tim tiém can ding hodc tiém can ngang ctia mot ham sd qua CASIO, ta s
dung phim CALC trén may.
Mot s6 luu y vé két qua va cach bam:
Gidi han Trén may tinh
x—>x CALC x,+10™
X=X, CALC x,-107"
X —> +00 CALC 10°
X —> =0 CALC -10%

II. CAC DANG BAI TAP.
Dang toan 1. LY THUYET VE DUGNG TIEM CAN.

O Pudng thang y =y, la dudng tiém cin ngang cta d6 thi ham s8 y = f(x) néu it nhat

mot trong cac diéu kién sau duoc thoa man:

@ lim f(x)=y0. @ lim f(x):yo.

X—>+x© X—>—00

O Pudng thang y =y, 1a dudng tiém cin ding cua d6 thi ham s6 y = f(x) néu it nhat mot

trong cac diéu kién sau dwgc thdéa man:

(Dlimf(x):+oo. ®limf(x):—oo.

+ -
X=Xy X=Xy

@limf(x)=—oo. @limf(x)=+oo.

+ —
X=X, X=X,

Cho ham s8 y = f(x) 6 db thi la dudng cong (C) va céc gidi han lim f(x)=1; lim f(x)=1;
lim f(x)=2; lim f(x)=2. Hoi ménh d€ nao sau day ding?

A.Duodng thang x =2 1a tiém can dtng ctia (C).

B. Duong thang y =2 1a tiém can ngang ctia (C

C. Duong thang y =1 1a tiém can ngang ctia (C) .

D. Duong thang x=2 1a tiém can ngang cta (C) :
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Loi giai
Chon B
lim (x) =2 .
Ta co: {7 = duong thang y =2 la tiém can ngang cta (C )
lim (x) =2

Vi du 02.

Choham s6 y = f(x) c6 lim f(x)=1 va lim f(x)=-1. Khang dinh nao sau day la diing?

X—>+0

A. Db thi ham s8 da cho c6 hai tiém can ngang la cac duong thang y=1 va y=-1.
B. Db thi ham s& da cho ¢4 hai tiém can ngang la cac duong thang x=1 va y=x+1.
C. D06 thi ham s6 da cho ¢6 diing mét tiém can ngang.

D. D6 thi ham s6 da cho khong co tiém can ngang.

lim f(x)=1 nén do thi ham s& da cho c6 tiém can ngang la duong thang y=1.

X—>+0

Loi giai

lim f(x)=-1 nén d6 thi ham s6 da cho c6 tiém cin ngang la duwong thing y=-1.

Vay d6 thi ham s da cho c6 hai tiém can ngang la cdc duong thang y=1 va y=-1.
Trong cac phat biéu sau day, dau la phat biéu dang?

A. Céc duong tiém can khong bao gio cat do thi ctia né.

B. Néu ham s6 y = f(x) c6 tap xac dinh la R thi do6 thi ctia n6 khong c6 tiém can ding.

C. D06 thi cia ham s6 dang phan thic ludn c6 tiém can dung.

D. D6 thi ham 8 y = “*C v6i ¢ 0, ad—cb =0 ludn c6 hai dudng tiém can.

cx+d

Vi didu kién ad—be #0= %+ nén ham khong suy bién nén db thi ham s§ y = 2

c d cx+d
vOi ¢#0, ad—cb =0 ludn c6 hai dwong tiém can.

Loi giai

Cho ham s8 y = f(x) c6 linlr}f(x) =40 VA linl[}f(x) =2.Ménh dé nao sau day dung?

A. D06 thi ham s0 c¢é hai tiém can. B. D06 thi ham s6 c6 tiém can ngang y =2.
C. D6 thi ham s6 khong c6 tiém can. D. D6 thi ham s0 ¢6 tiém can diéng x=1.
Loi giai

Vi lim f(x) =+ nén d0 thi ham s& cd tiém can ding x=1.

x—1"
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Dang toan 2. TIM DUGNG TIEM CAN TU DO TH| HOAC BBT.

Phuong phdp giai

O P& cho db thi ham s6 y = f(x) —nhin duwong thang ma do thi khong cit.

O bé cho BBT — nhin theo nhiing vi tri sau:
M Hai vi tri —o va +w (trén hang x) giong xudng hang y néu httu han thi d6 la TCN.
M Vi tri x, may cd “2 gach” —ta xem th taix;} ;x, thi y c6 chita « thi d6 la TCD. (chi cin

mot trong hai vi tri hodc cd hai vi tri x} ;x; lam cho y c6 chira « thi dé la TCD).

Vi du 01.

Cho ham sd f (x) xac dinh, lién tuc trén

R\ {—1 ;1} va co bang bién thién nhu sau:

T
f(x) + 0 + + 0 +

f(.i'?) +00 +co

Khang dinh nao sau day la sai?
A. D6 thi ham s6 khong c6 tiém can dung.
B. D6 thi ham s0 co it nhat mot tiém can ngang. -

C. Ham s6 khong c6 dao ham tai x=-1. / /

D. Ham s6 da cho dat cuec tiéu tai x =1. e o

Vi lim y=+w nén do thi ham sd c6 tiém can ding x=-1 va lim y =-» nén do6 thi
(1)’ (1)

Loi giai

ham s6 co tiém can dung x=1.

Vi du 02.
Cho ham sd f (x) xac dinh, lién tuc trén R\ {—1} va
c6 bang bién thién nhu hinh bén dwéi. 6 thi ham & [=x 1 2 +oo
4 V4 - A \ - A A ’ —_— —_—

sO c6 bao nhiéu duwong tiém can ? Y 0 0 +

A. 1. Y +00 )

B. 2. -3 \

D. 3. 0

Loi giai

Ta thay
lim y =+ nén do thi ham s6 ¢6 tiém can ding x=-1.
x—)(—l)+

lim y =2 nén do6 thi ham sd ¢6 tiém can ngang y=2.

X—>+00
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lim y =-3 nén d6 thi ham sd cd tiém can ding y =-3.

X—>—0

Vi du 03.
Cho ham s6 f (x) xac dinh, lién tuc trén R\ {O} va c6 bang bién thién nhu hinh bén dudi. Khéng
dinh nao sau day dung ? T |-0 —1 0 1 +00
A. D06 thi ham s6 khong c6 tiém can dung. y' + 0 - - 0+
B. D6 thi ham s6 c6 hai tiém can ngang. Y 2 +00 e
C. D06 thi ham s6 nhan x=0 lam tiém can dung. / \ \ /
D. D6 thi ham s6 ¢6 hai tiém can dung. e —o0 4
Loi giai
Chon C
lim y = 400
Ta thay ttt BBT duy nhat{**° nén DTHS c6 tiém can ding x=0.
im y = —oo
x—0"
lim y =+
VabTHS c¢6 {7 nén DTHS khong c6 TCN.
im y =~

Cho ham s8 f(x) c6 d6 thi nhu hinh bén. vl

Khang dinh nao sau day sai ?
A. D06 thi ham s6 ¢6 mét tiém can dung.

B. D06 thi ham s c6 mot tiém can ngang. _//
C. D6 thi ham s6 nhan x=0 lam tiém can dung. 1 —
D. D6 thi ham s6 khong c6 diém cyec tri. ol 1 /2 o
Loi giai
Chon C
limy =-o0
Ta thdy tir d6 thi ta thay i‘;; I nén do thi ham s6 ¢ tiém can ding x=0.

x—1
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Dang toan 3. TIM DUGNG TIEM CAN CUA DO THI HAM SO TUGNG MINH.

Phwong phap giai

1. Cac budc tim Tiém can ngang:

O Budc 1. Tim tép xac dinh ctia y = f(x). Gia st xe(a;b).
® Néu a;b hitu han—» DTHS khong c6 Tiém can ngang.
@ Néu a/b 1a vd cung - Budc 2.

5 Busez Tinh ! )7 (+).
fim £(x)=v,
O Buwoc 3. Két luan:
Truong hop 1. Néu y, =y, (httu han)—» C6 1 tiém can ngang.
Truong hop 2. Néu y, =y, (httu han) » Co6 2 tiém can ngang.
Truong hop 3. Néu
@ y, htu han va [

Y, =%
y, 4

ylzioo
y, A

— Co 1 tiém can ngang.

@ y, httu han va { — Co6 1 tiém can ngang.

Cach xdc dinh nhanh tiém cdn ngang:
) " e s
Ham y= ﬂ goi bac cua f(x), g(x) lan lwot la p;q. Khi do:
g(x
O Neéu p<g thi cd tiém can ngang duy nhat y=0.
O Neéu p=g thi cé tiém can ngang y :g vOi a;b 1a hé sO cua lay thira cao nhat trén tir va
dwéi mau.
O Neéu p>q thi khong ¢ tiém can ngang.
2. Cac bwdc tim Tiém can dang:
s hx) ” A e
Xétham y = f(x)=—— 6 D;E;F lan luot 1a tap xac dinh ctia f(x);h(x);g(x).

8(%)

O Buoc 1. Giai g(x)=0-x,. Néu ( x, e F —— buwdc 2, nguoc lai khong thoa thi loai.

xer

x, €D
O Budc 2. Thay x, vao h(x) ta ¢ cac truong hop sau:
Truong hop 1. Néu x, khong la nghiém cua tk— x =x, la tiém can dung.
Truong hop 2. Néu x, 1a nghiém ti (bdi m ) va la nghiém mau (boi 1) véi m<n —

x =x, la tiém can ding.
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Vi du 01.
Db thi ham s8 nao sau day nhan dwong thang x =2 lam duong tiém can:
2 2x 2x
A y=x-2-——. B. y=2. C.y= . D. y= .
v X / / xX+2 / x—=2
Loi giai

i

hon D
Chi c6 dap an C ham s khong xac dinh tai x=2 nén dap 4n C dung.

]

Vi du 02.
2
_NA-xT 14?2

x> —5x+6
A. 0. B. 1. C.2. D. 3.

S6 duong tiém can ctia d6 thi ham s6 y =

Loi giai
Chon B
. 4-x*20 —2<x<2
Diéu kién * & *
x*~5x+6#0 |[x#2,x#3
=2
Ta cé x2—5x+6=0<:>[x
x=3
Tuy nhién x =3 khong thoa man 4-x*>0.

Va4 —x?

Ta c6 lim— = 400 = (C) c6 mot tiém can dung x=2.
-2 x°—bx+6
L . 7 _ZSxSZ A kh/\ t\/\ t o 1. (C) kh/\ I3 t-/\ A
ai co nén khong ton tai lim y = ong cé tiém can ngang.
' x#2, x#3 & ' x»iooy & : . gang

Tém lai (C) ¢6 1 tiém cén ding duy nhat la x=2.

Vi du 03.

D6 thi ham s y = 2x +31 c6 tiém can ding la dwong thang nao sau day ?
x_
1 1
A.x:—E. B. x=3. C.y:—g. D. y=2.

D6 thi ham phéan thitc y =

ax+b , ..a A . d
c6 tiém can ding x=——.
cx+d c

D6 thi ham s8 y = 2212 ¢6 tiém can dimg 1a x =3.

Vi du 04.

X

| Duong thang y =2 1a tiém can ngang ctia d6 thi ham s6 nao duéi day??
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Chon C

Tiém can ngang y = 4>,
c

Vi du 05.

X (\/x2 +3- 2)
2+2x+1
C) khong co tiém can ding va hai tiém can ngang.

Choham sd y = c6 d0 thi (C). Khang dinh nao sau déy la ding ?

A. D6 thi
B. D6 thi
C. D6 thi
D. D0 thi

/‘\A/\R

C) khong co tiém can ding va c6 mot tiém can ngang.

C) c6 mot tiém can ding va hai tiém can ngang.

—

C ) c6 mot tiém can ding va mot tiém can ngang.

Loi giai
Chon C
Tap xac dinh D=R\{-1}.

iy | AbEl

lim —— = lim =
x40 x4 2y 41 X—>+00 xz( 2 1 j

1+—+—

A I

= lim lim ? (x _1)

lim ———+
ol x4 20+l ot (x2 +2x +1)(\/x2 +3+ 2) 7 (x +1)(\/x2 +3+ 2)
ARG (- (-1
=li lim =—00

lim ————=1lim
oL 2420+l o (x2 + 2x+1)(\/x2 +3+ 2) ot (x+1)(\/x2 +3+ 2)

Vay do thi (C ) c6 mot tiém can ding va hai tiém can ngang.

= 400
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Dang toan 4. BIEN LUAN TIEM CAN CHUA THAM SO m.

Phwong phap giai
Bai toan 1. Tiém can do thi ham s§ y=2" ().

(O TacoalahingsSva f(x) 1a da thie bac n>0 nén do thi ham 6 (C') Tudn c6 tiém can
ngang duy nhat1a y=0 (bdc tir < bic mdu).

O Tim tiém can ding bang cach giai f(x)=0—x=x,.

O Tim tiém cin ngang ta co cac treong hop sau:
0 Bac tt > bac mau——DTHS khong cé tiém can ngang.
0 Bac tt < bac mau——DTHS ¢6 mot tiém can ngang duy nhat y=0.

0 Bac tit = bAc mdu——>DTHS ¢4 tiém can ngang v :% véi a;b 1a hé s8 ctia bac cao nhat
trén tir va dudi mau.
O  Tim tiém cdn dirng ta c6 cac treong hop sau:
O Budc 1. Tim diéu kién f(x)=0 c6 nghiém (1).
O Budc 2. Gia st g(x)=0<x=x,, khido f(x,)=0 (2).
O Budc 3. Tt (1)&(2)—>két luan.

O Buwoc 1. Tim tap xac dinh D ctia ham so.
O Budc 2. D€ ton tai tiém can ngang caia DTHS (C') thi tdp D phai chira ky hiéu « hodc

ton tai it nh&t lim f(x)=y, hodc lim f(x)=y, v6i y, hitu han.

X—>+0

Vi du 01.

Tim t4t ca céc gia tri ctia m d€ &6 thi ham s y =~ ml khong ¢ tiém can diing la
mx +
A. 1. B. 3. C. 2. D. 0.
Loi giai
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M Truong hop 1: m=0=>y=x: D06 thi ham s khong cé tiém can ding.

M Truong hop 2: r=—1 la nghiém cua t&r s6 o-tim-0em=x1.
m

m
Vi du 02.

Tim tat ca cac gia tri caa m d€ d6 thi ham s y = 2# €6 2 duwong tiém can.
x“+mx+1
A. 1. B. 3. C. 2. D. 0.
Loi giai
Chon B
Ta thdy y= 2# c6 bac t&t < bac mau nén DTHS luén c6 TCN y=0.
x“+mx+1

Do d6 chi can 1 TCD nita la thoa yéu cau bai toan.

DEDTHS c6 TCD < x* +mx—3=0 cé mot nghiém < A=0<m’-411=0< {Ziiz
Vay ¢6 2 gia tri cia m thoa man yéu cau bai toan.
Vi du 03.
Cho ham s6 y = x Z;lemz 1 co do thila (C ) . Tim tat ca cac gia tri thye cia tham s6 m
dé (C) co tiém can dang.
A. meR. B. m#0. C. m=0. D. med.

Loi giai

Tap xac dinh D =R\ {1}
D0 thi (C) c6 tiém cén diing <> x=1 khong la nghiém cua g(x)=x"—-2x+m’+1

< g(1)#0 e m’ %0 m=0.

Choham s y = Zx;l co do thi la (C ) . Tim tat ca cac gia tri thye ctia tham s6 m dé
x°—2mx+4
do thi (C) c6 dung 3 duong tiém can?
m>2
5 <2 m< -2
A. JLM==¢ &{ . C. 5. D. m>2.
m>2 m+——
m#—— 2
Loi giai

y=———— Xét X2 =2mx+4=0 cO A'=m*—-4.
x°—2mx+4
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+Néu A'<0=m’ -4<0< -2<m<2 thi d6 thi ham s6 chi c6 mot duwong tiém can
ngang y=0 (do limy=0).

X—>to0

+N&u m=2 hodc m=—2 hoic m= _g thi d thi ham s8 chi c6 hai dudng tiém can.

+Néu me (—00; —2)\{— g} hodc me (2; +oo) thi d6 thi ham s6 c¢6 ba dwong tiém can.

Vi du 05.

Nmx?+mx -1

Tim cac gia tri thwc cua tham s6 m sao cho d6 thi ham sd y = co hai tiém

2x+1
can ngang.
A. m>0. B. m=0.
C. Khong c6 gid tri m. D. m<0.

Loi giai
mx®+mx-1>0 (1)

biéu kién 1

x#E-=

2

Pé ham s0 c6 hai tiém can ngang thi tap xac dinh ctia ham s6 phai c6 dang
(—oo;a)u(b; +oo) .
V6i m=0 thi khong ton tai ham sG.
V6i m<0 thi tdp nghiém cua bat phuong trinh (1) sé co dang [a; b] nén khong co
tiém can ngang.
V6i m>0 thi tdp nghiém cua BPT sé c6 nghiém théa man yéu cau.

Khi d6 ta cé lim y=—"10; lim y = Tm nén do thi ham sd c6 hai duong tiém can

X—»—00 2 x>+

Jn

ngang la y =i7.

A? AV.N . Y N 2 1 14 - A A Y O\A - A k] Y
Pé do thi ham s6 y = ada cé tiém can ngang thi dieu kién caa m la:
\/(1—m)x2 +3x-1
A. m<1. B. m=#1. C. m>1. D. O<m«<1.

Loi giai

D6 thi ham sd ¢6 tiém can ngang néu lim y =y, hodc limy =y, <1-m>0<m<1.
X—>+00 X—>—®©
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Dang toan 5. TIM DUSNG TIEM CAN HAM AN.

Phwong phap giai

Bai toan 1. Cho d6 thi/ bang bién thién ham s y = f(x) tim tiém can d6 thi ham so

v6i 2 12 hing s6 khac 0 va g(x) xac dinh theo f(x).

X—>Fo0

O Tim tiém can ngang: nhin vao vi tri limy =y, va lim y =y, d€ xac dinh lim (%} .
X—>+0 X—>=%0 g\x
O  Tim tiém can dung: giai g(x) =0 (dwa vao d6 thi/ bang bién thién cia ham s6 y = f (x) dé

Bai toan 2. Cho d6 thi/ bang bién thién ham s6 y = f(x) tim tiém cin d6 thi ham s6

y= % v6i h(x) 1a mot bi€u thitc theo x va g(x) 1a bi€u thitc theo f(x).
g\ x

O Tir d6 thi/BBT tim nghiém g(x)=0—- biéu thitc g(x).
X
O Rat gon biéu thic ( ) roi cac duong tiém can.

8(%)

Luu y: diéu kién ton tai ctia h(x).

Cho ham s6 y = f(x)c6 bang bién thién nhw hinh duwdi day

I |—0 9) +00
y - 0 +
¥ 11 1

Tim sO duong tiém can diing va tiém can ngang ctia d6 thi ham sd y = 2 (1) 1
x p—
A. 1. B. 3. C. 2. D. 0.
Loi giai
Chon B

Duwa vao bang bién thién ta co:

x=x € (—oo;—%j
Phuong trinh 2f(x)-1=0 < f(x)= % =N .

[-5+)
X=X, € _E;+OO
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Do lim y=lim 1 va limy=lim ————=+40 nén x=x, la mot tiém can
x—ox," x—ox" Zf(x) -1 XX, x—ox;” Zf(x) -1
ding ctia d6 thi ham s6 y = LB
2f(x)-1
Do lim y=1lim ————=+0ova limy=lim ————=-0 nén x=x, la mot tiém can
x—x," x—x," 2f(x) -1 XX, XX, Zf(x) -1
dung ctia d6 thi ham s6 y = .
2f(x)-1
1
Do limy=1lim ————=1va limy=1lim ————=1nén y =1 la modt tiém can ngan
x—>+ooy X—>+0 2f(x)_1 x—>—ooy X——0 Zf(x)_l Yy ) ) : g g
ctia d6 thi ham s6 y = LI
2f(x)-1
Vay do thiham s y = 2 (1) . c6 2 duong tiém can duingla x=x,;x=x,va 1 tiém can
x —_
ngang la y=1.
Vi du 02.
Cho ham s& bac ba y = f(x) 6 dd thi nhw hinh vé bén. Yy

Tim s0 duong tiém can ngang va tiém can dung ctia do thi

(x+1)(x2 -1)

ham s& yzg(x)zm.

el Qe mmmm e mm—m—m——— - ==

oS0 wE»
w o~ o
—
|

< 1 3'::
Loi giai

y

, f(x)=0 (1)
Ta cd: f*(x)-2f(x)=0< : 44

720202 )22 (o)
Dua vao do6 thi ham sd,ta thay:
@) c6 nghiém x, =a <-1 (nghiém don) va .
x, =1 (nghiém kép):>f(x)=k(x—a)(x—1)2(k¢0) i
1 ¢ «x
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(2) c6 nghiém ba nghiém don x,, x,, x,vdi x, =b<-1<x,=0<1<x,=c
:>f(x)—2:k(x—b)x(x—c) (k;tO).
=Ham s8 y=g(x)cd tap xéc dinh D=R\{a;b;0;1;c}
+) Tim tiém can ngang;:
r 2 2
Vi g(x)- (x+1)<x 1) _ (x+1)(x 1) (x+1) nén lim g(x) =0,

F)-2/(x) f(x)[f(x)-2] F(x-1)(x-b)x(x=c)(x-a) ==

lim g(x)=0=D0 thi ham s§ y=g(x) nhan duong thang y =0 lam tiém can ngang.

xX—>—0

+) Tim tiém can dang:

Tai cdc difm x=4a, x=b, x=0, x=1, x=c mAu cla g(x) nhan gia tri b%mg 0 con tir
nhan cdc gid tri duong.

Va do ham s8 x4c dinh trén D =R\{a;b;0;1;c} nén giéi han mot bén ctia ham s§

y =g(x) tai cic diém x=a, x=b, x=0, x=1, x=c la cac gidi han vo cuc.

Do d6, d6 thi ham s6 y =g(x) c6 5 tiém can diing, d6 la cac duong thang x=a, x=b,
x=0,x=1va x=c.

Vay d6 thi ham s y = g(x) co 6 duong tiém can: 1 tiém can ngang y=0 va 5 tiém

candung x=a, x=b, x=0, x=1 x=c.

I11. BAI TAP REN LUYEN.

Caul.

Cau 2.

(MD 103 - 2019) Cho ham s6 y = f (x) c6 bang bién thién nhu sau:

i -0 0 3 L oo
¥ - - 0 —
1 2 3
. \ \ /
o -3
Tong s6 tiém can ding va tiém can ngang ctia d6 thi ham s6 da cho la:
A.2. B. 3. C.4. D. 1.
Loi giai
Chon B

Nhin bang bién thién ta thdy x=0 ham s& khong xac dinh nén x=0 1la TCD ctia d6 thi ham s&
lim f(x)=3=y=31a TCN cta do thj ham s§

X—>+0

lim f(x)=1= y =11a TCN cua do thi ham s&

Vay ham s6 ¢6 3 tiém can
(M 102 - 2019) Cho ham s8 f(x) c6 bang bién thién nhu sau
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=
4
I
(=
- I ]
8

et
=
[

Tong s6 tiém can ding va tiém can ngang cua do thi ham s6 da cho la
A. 1. B. 2. C. 4. D. 3.

Loi giai
Tt bang bién thién da cho ta c6 :
lim f(x)=0 nén dudng thing y =0 la mot tiém can ngang ctia do thi ham s6.

X—>—00

lim f(x)=—0 nén dudng thing x =0 13 mdt tiém can ddéng ctia d6 thi ham s6.
g g g

x—0"
Vay d6 thi ham s6 da cho c6 hai duong tiém can.
Cau3. (MD 101-2019) Chohams6 y=f (x) c6 bang bién thién nhu sau:

ro|—oo 1 1 “+ox

y - - 0 +

2 +0oa +oa

RN R

Tong s6 tiém can ding va tiém can ngang ctia d6 thi ham s6 da cho la:
A. 4. B. 1. C. 3. D. 2.

Loi giai

Ham s6 y = f(x) o tap xac dinh: D= R\{O}.

Ta co:

lim f (x) = +o0 Khong ton tai tiém can ngang khi x — +oo.

X—>+0

lim f(x) =2 vayham s y = f(x) O tiém can ngang y =2.

X—>-%

lim f(x) =-+o0; lim f(x)=—4.

x—0"
D6 thi ham sd y = f(x) 6 tiém can ding x=0.
Vay tong s tiém can dung va ngang la 2.
Cau4. (PMH -2019) Cho ham s8 y = f(x) c6 bang bién thién nhu sau

Bién soan: Lt MINH TAM




Chuong 01. KHAO SAT HAM SO

Tong s6 duong tiém can ngang va duong tiém can duing cua d6 thi ham s da cho 1a
A. 3 B. 2 C. 4 D.1

Loi giai
Ttr bang bién thién ta cé:
lim y = +o0 nén dudng thang x =1 la dwong tiém can ding ctia d6 thi ham s6&

x>

lim y=2,lim y =5 nén duong thang y=2 va y=5 la cic duong tiém can ngang ctia do thi

ham s6

Tong sO duong tiém can ngang va duong tiém can ding cta d6 thi ham s6 da chola 3
Cau5. (DMH -2017) Choham s§ y = f(x) c6 bang bién thién nhw hinh vé duéi day. Héi db thi caa

ham s6 da cho cd bao nhiéu dwong tiém can?

X —a0 -2 0 4o
Y +
+oo | 1
¥ / \
e 0
A. 3 B. 2 C. 4 D.1
Loi giai

Dua vao bang bién thién ta ¢ :

lim f (x) =—0, suy ra duong théng x=-2 la tiém can ding cua do6 thi ham s6.

x—>-2"

lim f (x) =+, suy ra duong thang x =0 1a tiém can ding ctia d6 thi ham s8.

x—0"

lim f(x)=0, suy ra dudng thdng y =0 la tiém cin ngang ctia d6 thi ham s6.

Vay do thi ham s6 ¢6 3 duong tiém can.
Cau 6. (MD 104 - 2019) Cho ham s8 y = f(x) c6 bang bién thién nhw sau:

T |- 0 3 + 0
y' - - 0 *
. + o0 3
\ _3
-4

Tong sO tiém can ding va tiém can ngang ctia d6 thi ham s6 da cho la
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Cau?’.

Cau 8.

Cau 9.

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

Loi giai
Ta co lim f (x) =3 va lim f (x) =0 nén do6 thi ham sd c6 2 tiém can ngang la cac duong

théng c6 phuong trinh y=3 va y=0.

Va lim f (x) =+00 nén ham s ¢ 1 tiém can ding la duong thang cé phuong trinh x =0.

x—0"

Choham o f (x) c6 bang bién thién nhu sau:

X —0 -2 +0

+0 3

£(x) / /

—n 1

Tong s6 tiém can ngang va tiém can dang ctia d6 thi ham s6 da cho la:
A. 4. B. 3. C.1. D. 2.

Loi giai

lim f (x) =3 ta duoc tiém can ngang y =3

X—>+00

li(m)_ f (x) =+oo ta duoc tiém can ding x=-2
x—>(-2

Cho ham s0 y = f(x) c6 bang bién thién nhu sau

Tong s6 tiém can ngang va tiém can ding cta d6 thi | =0 2 0
ham sd da cho la -5 - 1~
A. 4 B. 2 f(x) N IS
—0 =3
C.3 D.1 '
Loi giai
Chon B

Ttr bang bién thién ta cé:

+ Tiém can ngang y=-5

+ Tiém can ding x=2.

Cho d6 thi ham s8 y = f(x) nhu hinh bén. Khang dinh nao sau day la dtng?

yA
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Cau 10.

Cau 11.

A. D06 thi ham s0 ¢6 tiém can ding x =0, tiém can ngang y=1.
B. Ham s0 c6 hai cuec tri.

C. P06 thi ham s6 chi c6 mot duong tiém can.

D. Ham s6 dong bién trong khoang (—oo;O) va (O;+oo).

Cho ham s6 f (x) c6 bang bién thién nhw sau

Loi giai

x — 0 1 +ao0

v + 0 - +

Y ﬂ/z\.m 3/

Tong s6 tiém can ngang va tiém can ding cua do6 thi ham s6 da cho la
A. 4. B. 1. C. 3. D. 2.
Loi giai

Chon C

Dua vao bang bién thién cua ham s0 ta co:
lim f(x)=0=y=01la mot tiém can ngang
X—>—%0

lim f(x)=5=y=5la mot tiém can ngang
lim f(x) = —0 = x =1la mot tiém can ding
x—1"

Vay d6 thi ham s6 c6 tong s6 duong tiém can la 3.
Cho ham s6y = f(x)co bang bién thién nhu sau

X —o0 1 +o0
»' + +
/ +OO
y 2 2
- /
Tong sO tiém can ngang va tiém can ding ctia d6 thi ham s6 da cho la
A. 4. B. 1. C. 3. D. 2.
Loi gidi

Dua vao bang bién thién cua ham sd ta co:
lim f(x) =2= y =2la mdt tiém can ngang

lim f(x) =—o00 = x =1la mot tiém can ding
x—1"

Vay do6 thi ham s0 ¢6 tdong s6 duong tiém can la2.
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Cau 13.

Cau 14.

au 12.

Chohamso y = f (x) c6 bang bién thién nhu sau

x | —o -2 0 +oo
Y — + -
S /+ a2k \
1" —occ 0
Tong s6 duong tiém can ding va tiém can ngang ctia d6 thi ham s6 da cho bang
A. 2. B. 1. C.0. D. 3.
Loi giai
Ta co
lim y =—00 = x=-2 1a tiém can ding ctia d6 thi ham s& da cho.
x—-2"

lim y = +00 = x =0 la tiém can dang ctia d6 thi ham s6 da cho.

x—0"

lim y =0= y =0 la tiém can ngang ctia d6 thi ham s6 da cho.

X—>+0
Vay do thi ham sd da cho ¢6 tong duong tiém can ding va tiém can ngang la 3.
Cho ham s6 ¢6 bang bién thién nhw hinh sau

X |- -1 0 1 +an

}_l ! + + - +

+oo

Y _¢/ 2
/ \ . /'1

L -an
Tong s6 duong tiém can ngang va tiém can dang ctia d6 thi ham s6 0 la
A. 3. B. 2. C. 4. D. 1.
Loi giai
Chon C
Vi limy =4, lim y=-1= D06 thi ham s6 ¢6 hai tiém can ngang la y=-1va y=4.

lim y =+, lim y = —00 = D6 thi ham sd ¢6 tiém can dung x=-1.

x—>-1 x—-1

lim y = —c0,lim y = +c0 = D6 thi ham s6 ¢ tiém can ding x=1.
x—>1"

x—1"
Nén d6 thi ham sd c6 4 duong tiém can.
Cho ham s6 y = f(x) lién tuc trén R\ {1} c6 bang bién thién nhu hinh vé. Téng s§ duong

tiém can dung va duong tiém can ngang ctia d6 thi ham sd y = f (x)
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

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

Loi giai

Do lim y = —o0;lim = +00 = TCD: x=1.

x—1" x—1"

lim y=-1 lim y =1=d06 thi ¢4 2 tiém can ngang la y =+1

X—>+00

Vay, d6 thi ham s6 da cho c6 tong s6 TCD va TCN la 3.

Duong thang nao dudi day 1a tiém can ding ctia @6 thi ham s§ y = 2 +11 ?
X+
A x=-1 B.y=-1 C.y=2 D. x=1

Loi giai

Xét phuwong trinh x+1=0<x=-1 va lim y =+ nén x=-1 la tiém can duing.

x—>-1"

(DMH -2017) Cho ham 8 y = f(x) ¢ lim f(x)=1valim f(x)=-1. Khéang dinh nao sau day

1a khang dinh ding?

A. Db thi ham s8 da cho c6 hai tiém can ngang la cac dwong thang x=1 va x=-1.
B. D6 thi ham s da cho khong c6 tiém can ngang.

C. P06 thi ham s6 da cho c6 ding moét tiém can ngang.

D. D6 thi ham s6 da cho c6 hai tiém can ngang la cac duong thang y=1 va y=-1.

Dua vao dinh nghia duong tiém can ngang ctia d6 thi ham s6 ta chon déap é4n D.
(DMH - 2018) D0 thi cia ham s nao dudi day 6 tiém can ding?

Loi giai

x*—3x+2 x° . x

A y=——— B. y= C.y=+x*-1 D.y=—"

Y x-1 T 4 YT

Loi giai
Tacd lim —— =+, lim —>— = —o0 nén duong thang x =—1 la tiém can diéng cta d6 thi
-1 x+1 -1 x+1
ham sé.
N A e A A 2 AVN . \ ~ x2 _5x + 4
(MD 110 - 2017) Tim s0 tiém can cua do6 thi ham s6 y = 21
x p—

A. 2 B. 3 C.0 D.1
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Cau 19.

Cau 20.

Cau 21.

Loi giai
Tap xéc dinh: D=R\{+1}
X —5x+4 -2+
Ta ¢6: lim y = lim - lim —* X =1 =y =11a duwong tiém can ngang.
x—>too x—>too x° — x—>too
x2
Maic khac:
2_ x-1)(x—4 x-4
limyzlim—x 5x+4:1im( )( )=1' ( )——E

o T T T ) (ve1) R (x1) | 2
= x =1 khong la duong tiém can ding.
2 bred o (v-l)(xod) L (x4)

xE(IEyy:xE(r_nl)" x2 -1 _x—>1+ (x_l)(x+1) :xE(I}‘ll)+ (x+1) =—0
. X -5x+4 . (x-1)(x—4)  (x—4)
lim y= lim ————= lim = lim =400

x—(-1) x—>(-1) .'X,'2 -1 x—(-1) (x —1) (x +1) x—(-1) (.X' +1)
= x =-1la duong tiém can ding.
Vay d6 thi ham s6 ¢6 2 duong tiém can

Nx+4-2 1

(MD 102 - 2018) S6 tiém can diing ctia d6 thi ham s6 y = —— a
x°+x
A. 2 B.1 C.3 D. O
Loi giai
Chon B

Tap xac dinh cia ham s6: D = [—4; +oo) \ {O; —1}
Ta co: limy :%.

x—0
Nx+4-2 Jx+4-2

lim y= lim —; =40 va lim y= lim ———=-»

x—>(—l)+ x—(-1) X" +x x—(-1) (1) X" +X
= TCDb: x=-1.
Vay d6 thi ham s6 ¢ 1 tiém can dung.

2 pa— —_—
(MD 123 - 2017) Tim s tiém can ding cta d6 thi ham so: y = %

x —
A. 2 B. 3 C.1 D. O

Loi giai
Chon C
, X2 =3x—4 x+1, . oo n . A e Lt A A 2
Taco y=— = (voi diéu kién xac dinh), do d6 do6 thi ham c6 1 tiém can ding.
x°-16 x+4
NoiA A as s BA e s ~ Jx+9-3 |
(MD 101 - 2018) S0 tiem can ding cua do thi ham s6 y = ——— la
X +x

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

Tap xac dinh cia ham s6: D = [—9; +oo) \ {O; —1}

Jx+9-3 . Ax+9-3
2

Taco: lim y= lim =40 va lim y = lim ——— =—0.
x—)(—l)+ x—)(—l)+ X"+ X xe(—1)7 x—)(—l)7 X +X
= TCD: x=-1.

) Jx+9-3 X 1 1
limy=1lim———=1lim =lim ==
ST T T (x2+x)(\/x+9 +3) 0 (x+1)(\/x+9 +3) 6

) Jx+9-3 X 1 1
limy=lim——— =lim =1lim ==.
=0T 0 xP 4y o0 (x2 +x)(\/x+9 +3) x50 (x+1)(\/x+9 +3) 6

= x=0 khong la duong tiém can dung cta do6 thi ham so.
Vay d6 thi ham s6 ¢6 1 tiém can ding.
Cau22. (MD 104 - 2017) D6 thj ham s8 y =
x J—
A. 3 B.1 C. 2 D. 0
Loi giai

c6 may tiém can.

Chon C
Tacd x>’ —-4=0=x=42

. - 2 1 A \ M A 2+ 1N g A A 7 ? AVN T A
hrrzl( xz 4} =7 nén duong thang x =2 khong phai la tiém can ding ctia do thi ham s6.
xX—> X —

lim x2—2 = lim L:+oo, lim x2—2 = lim L=—oo, nén duong thang x =-2 la
x°=4) x>2x+2 (2 \ X" =4 ) xo(2) X+2

tiém can ding ctia d6 thi ham s6.

. - 2 A \ 2 \ A A 2 VN . \ A
}g}o (; - 4) =0 nén duong thang y =0 la tiém can ngang ctia d6 thi ham so.

Vay c¢6 do thi ¢ hai duong tiém can.

A N A, ? 7 «A A ’ ? AV . \ A 2x_1_ x2+x+3
Cau 23. Tim tat ca cc tiém can ding ctia d6 thi ham sé y = .

x*—5x+6
A. x=3vax=2. B. x=3.
C.x=-3vax=-2. D. x=-3.
Loi giai

Tap xac dinh D=R\{2;3}

2x—1—+x*+x+3

lim >
2" x°—5x+6

=lim (2x—1)2—(x2+x+3) =lim (Zx_l)z_(x2+x+3)

2 (x2 —5x+6)(2x—1+ NEG +x+3) =2 (x2 —5x+6)(2x—1+ NEG +x+3)

Bién soan: L€ MINH TAM




Chuong 01. KHAO SAT HAM SO

Cau 24.

Cau 25.

Cau 26.

lim (Bx+1) _ 7

"_’2+(x—3)(2x—1+\/x2+x+3) 6

—_— —_— 2 >
Tuong tu lim 2x 12 5x +g 3 —g . Suy ra duong thang x =2 khong la tiém can ding
=2 x°=bx+

ctia d6 thi ham so da cho.

1.2 1.2 )
lim 2 12 a +x+3=+oo;lim 2 12 - +x+3=—00.Suy ra duong thang x =3 la tiém
x—3" x°—Bx+6 x—3” x°—5x+6

can ding ctia d6 thi ham s6 da cho.

Nx+25-5 1

(MD 103 - 2018) S6 tiém can ding ctia d6 thi ham s6 y = >
X°+x

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

Loi giai

, . 1
Tap xac dinh D =| -25;+0)\{-1,0;. Bién d6i f(x)= .

[ ) { } (x+l)(\/x+25+5)
1 w - A
Vi lim y= lim =+00 nén do thi ham s6 da cho c6 1 tiém can ding
=T o0 (v +1)(Vx+25+5)
x=-1.
Noa A , A L s ~ Jx+16 -4 .
(MD 104 - 2018) S0 tiem can ding cta d6 thi ham s6 y=———— la
X“+x

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

Loi giai
Chon C
Tap xéc dinh ham s§ D =[-16;+w)\{-1;0}.
Ta co

Jx+16 -4 X 1

limy =lim =1lim =1lim =

07 o0 (x+1)x "—’Ox(x+1)(\/x+16+4) ""°(x+1)(\/x+16+4)
Jx+16-4 1

lim y= lim ——~——= lim =400,

ST ey (xHL)x e (x41) (\/x 116 + 4)

vi lim (\/x+16+4)=x/1_5+4>0, lim (x+1)=0 va x—)(—l)+ thi x>-1=x+1>0.

xa(—l)Jr x—)(—l)+
1
Twong ty lim y= lim = —o0
v (x+1) (\/x +16 + 4)

Vay d6 thi ham s6 da cho c6 tiém can ding la x=-1.

Jx+4-2 i

X +x

|

SO tiém can ding cua d6 thi ham s y =
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Cau 27.

Cau 28.

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

Chon C
TXD: D =[-4;+0)\{-10}.
Taco: lim y= lim ﬁ:—w

x—)(—1)+ x—)(—l)+ X +Xx
Nén duong théng x =-1la mot duong tiém can ding cua d6 thi ham s6 da cho.
limy—limﬂ—lim( X+4—2)( x+4+2)—lim L 1
A L x(x+1)(\/x+4+2) 0 (x+1)(\/x+4+2) 4
Nén duong thang x =0 khong la tiém can diing ctia &6 thi ham s6 da cho.
Vay d6 thi ham s6 da cho ¢ mot tiém can dang x =-1.

D6 thi ham s6 f (x) == co tat ca bao nhiéu tiém can dung va tiém can ngang?
x° -1
A. 4. B. 3. C.1. D. 2.
Loi giai
Chon B
Tap xac dinh cia ham s6 D = (—oo; —1) u(l; +oo)

1+1 .,(x+1) B ,x_+1
\/x -1 \/x 1 x+1 x-1"

Truwong hop 1: x <-1=x+1<0.Khi do ( )

Suy ra ham s6 TCN y =-1, khong c6 TCD.

12
Truong hop 2: x>1=>x+1>0.Khi dé f(x)= x J(x+ ) —Jij

\/x -1 \/ x+1

Suy ra ham s6 TCN y =1, TCb x=1.
Vay ham s0 c62TCN valTCN

Jx(4x+6) -2 s

Tong s6 tiém can ding va tiém can ngang cua do6 thi ham s6 y = > a?
x
A.1l B. 3 C. 2 D. 4
Loi gidi
Chon C
6 2
(4x+6)-2 A
lim 5 = lim 5 =2
X—> x + X 1+ <
x
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Cau 29.

Cau 30.

4/ 4x+6)—2 —\f +02
lim x( * )_ =lim—\ X X_ o
Sh T x42 v 2

1+;

i Jx(4x+6)—2 ) (x+2)(4x—2) ) 4x -2 -5
im = lim = lim =
x—>-2% xX+2 x—>-2* (x+2)( x(4x+6)+2) x—>-2* ’x(4x+6)+2 2

Vay ham s6 c6 hai tiém can ngang y =+2.

2
Cho ham s5 y =——2**3_ 54 thi ham s da cho c6 bao nhiéu dudng tiém can?
Vx*t=3x% +2
A 4. B. 5. C. 3. D. 6.

Loi giai
Dbiéu kién: x € (—oo; —\/E)u(—l;l)u(\/g; +oo) )

2 3

Do limy=limy = hmw = lim —X_ X
x>+ xX—>-0 x—>t00 m X >ton 1_£+£

2 4
X X

=1= y =1 la duong tiém can ngang

cuia d6 thi ham so0.
C6 lim y = +o nén duong thang x =1 la duong tiém can ding.

x—-1
1 2
Co lim y= lim (x+l)(x+2) = lim (x+ )(x+ ) =0 nén

o) xo() \/(x+1)(x+\/§)(x—1)(x—\/§) (1) \/(x+\/§)(x—1)(X—\/§)

duong thang x =—1 khong la dwong tiém can ding.

Cé lim y =-+w nén duong thang x = J2 1a duwong tiém can ding.
)

Coé lim y =+ nén duong thing x = 2 1a duwong tiém can diang.
ol

Vay do6 thi ham s6 ¢ 4 duong tiém can (1 tiém can ngang, 3 tiém can dang).

x+xi+x+1

Ham s y = 5 c6 bao nhiéu duong tiém can?
X +x
A.l B. 3 C. 2 D. 4
Loi gidi
Chon C
TXD: D=R\{0}
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= TCN: y=0
limy =+ = TCD: x=0.
x—0"
A A \ o A A 7 \ oA A 2 AVN . \ A x_2+1
Cau 31. SO duong tiém can ding va tiém can ngang cuia do thi ham so y=ﬁ la
x°—-3x+
A. 4 B.1 C.3 D. 2
Loi giai
x—2>0 x=>2
Dkxd: 1, Sx>2
x°=3x+2#0 xz2,x#1

Ta co: lim

x—2"

(\/xT2+1

> 3 ZJ =+ nén duong thang x =2 1a tiém can dtng cta d6 thi ham sd.
x*—3x+

lim zx——2+1 =0 nén duong thang y =0 1a tiém can ngang ctia d6 thi ham s8&.
vl x® —3x+2
’ 5 2 6 _12 A . A A \ A \ 7
Cau32. Chohamso y= ch 3+ 3+ ad 1 co do thi (C ) Ménh dé nao sau day la dang?
x"—3x—

A. Do thi (C ) cta ham s6 khong co tiém can.
B. D0 thi (C ) cta ham s8 chi c6 mot tiém can ngang y=0.

A . ? \ ~ 7 A o A A \ . o« A ~ 7 1
C. D6 thi (C) ctia ham s6 c6 mot tiém can ngang y =0 va hai tiém can ding x =1 x = -5

D. D6 thi (C ) ctua ham s& chi c6 mot tiém can ngang y =0 va mot tién can dung x =1

TXD: D= R\{l;—%}

Loi giai

Ta c6: lim y = —o0;lim y = +o0 = D6 thi ham s6 ¢é mot TCD la x =1
. x—1"

x—1

limy=0 = D06 thi ham s6 c6 mét TCN 1a y=0

_ S5x+1—-+/x+1

Cau 33. DO thihams6 y = T o tat ca bao nhiéu duong tiém can?
x°+2x
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Cau 34.

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

Loi gidi

Tap xac dinh: D =[-1;+)\{0}.

elim y = lim =0 =y =0 la duong tiém can ngang cua

xX—>+00 x—>+00 xz +2x X0 1+ g
x
d6 thi ham sd.
limy —lim 5x+1-x+1 Jr+l (5x+1)2—x—1 lim 25x% +9x
=0T 0wy 2x ~in (x +2x)(5x+1+\/x+ ) 0 (x +2x)(5x+1+\/x+ )
25x+9 _9
=lim

0 (x- 2)(5x+1+\/xT) 4

— x =0 khong la duong tiém can ding ctaa do thi ham so.
Vay d6 thi ham s6 c6 tat ca 1 duong tiém can.
(PMH 103 - 2017) Tim t&t ca cac gia tri thwc cua tham s6 m sao cho d6 thi cia ham sd
x+1 LA A
———— c¢6 hai tiém can ngang
2
Vmx® +1
A. m<0
B. m=0
C. m>0
D. Khong c6 gid tri thue nao cua m thoa man yéu cau dé bai
Loi giai

Chon C

Xét cac truong hop sau:

V6i m=0: ham s0 trd thanh y = x+1 nén khong c6 tiém can ngang.
Véi m<0:

x+1 1 1

co tap xacdinhla D=| — ;
i +1 Jl \m\ ’ Jl

gidi han limy hay ham s6 khong cé tiém can ngang.

x—to0

ham s6 y = suy ra khong ton tai

Véi m>0:
[ 1J
Ta cé: limy = lim xtl =lim =lim————=1lim il
X—>—0 X—>—0 'mx +1 X—> w‘x‘ m+ X—)—w_x ’m-‘r X—>—00 m+ xj.z m
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s SO

va limy=lim ————==lim = lim = lim

y=
X—>+0 X—>+0 X—>+0 X—>+0 X—>+0
Nmx® +1 1 ’ 1 Jm
x x

Vay ham s6 c6 hai tiém can ngang la: y = khi m>0.
J_ JE

2
A N Y 2 7 .7 . k] ~ A? AV . Y ~ x + m /4 ’ . \
Cau 35. Tim tat ca cac gid tri ca tham s0 thwe m dé do thi ham s6 y = ————— c6 dung hai duong

x*—3x+2
tiém can.
A m=-1 B. me{l;4) C. m=4 D. me{-1,-4}
Loi giai
X*+m X +m

T -3x+2 (x-1)(x-2)

limy =1= y =1 la duwong tiém can ngang.
Too ,

X +m Y . \ N A SRR Y ~
D6 thi ham sd y = 7 3:12 c6 dung hai duong tiém can <> d6 thi ham s6 c6 ding mot
x°—=3x+

tiém can ding < pt x* +m =0 nhan nghiém x=1 hodc x=2.
=-1
Khi do: {m .
m=-4
Véi m=-1 c6 moét tiém can ding x=2.
Véi m=—4 cé mot tiém can ding x =1.
Vay me{-1,-4}.
6x—3
(mx2 —6x+3)(9x2 +6mx +1)

Cau 36. Co6bao nhiéu gia tri nguyén cua m dé€ do6 thihamsd y = co dung
mot duong tiém can?
A. 0. B. 2. C. 1. D. V6 so.
Loi giai
Chon C
6x-3
(mx2 - 6x+3)(9x2 +6mx +1) '

Ki higu (C) 1a d thi ham s& y =

*Truong hop 1: m=0.

6x—3
Khi d6 v =
ey (~6x+3)(9x" +1)
Do d6 chon m=0.
*Truong hop 2: m=0.
Xét phuwong trinh (mx2 —6x + 3)(9x2 +6mx +1) =0 (1)

. D6 thi ham s6 c6 ding mot duong tiém can ngang y =0.
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Cau 37.

Cau 38.

Cau 39.

Nhén thdy: (C ) ludn c6 mot duong tiém can ngang y =0 va phuong trinh (1) khong thé co

duy nhat mot nghiém don véi moi m.

Do d6 (C) o6 diing mot dwong tiém can khi va chi khi (C) khong c6 tiém cén ding <> (1)

9-3m<0 m>3
=

9m*-9<0

Két hgp cac truong hop ta duoc m=0.

Cé bao nhiéu gia tri nguyén ctia tham s6 m thudc doan [-2017;2017]d€ ham s6

vd nghiém < { , (khong ton tai m).

-1<m<1

+2
= 27%  (6haitiém can dung;
X’ —dx+m
A. 2021. B. 2018. C. 2019. D. 2020.
Loi giai

Ham s6 c6 hai tiém can ding khi x* —4x +m =0c6 hai nghiém phén biét khac -2

m#-12
=N { , =me [—2017;4)\{—12}

m<

Tim tat ca cac gid tri ctia tham s& m sao cho d6 thi ham s6 y = 25x——3 khong c6 tiém can
x°—2mx+1

dtng.

m<-1
A[ B. -1<m<1 C.m=-1 D.m=1

m>1

Loi giai

Dé ham s khong 6 tiém can dung thi x* —2mx+1=0 v nghiém
suy ra m° —1<0=>-1<m<1

Cho ham s6 y = f(x) :ﬂ;l. Tim tat ca cdc gia tri cua tham s8 m dé do thi c6 ba
x°—=2mx+4
duong tiém can
m>2
m<-2 { <
A, m>2 B. 5 c. lm<—2 D.[
m#£—— 5 m>2
2 m#——
2
Loi gidi
Chon C
D& d6 thi ¢6 ba duong tiém can thi x* —2mx+4=0 ¢6 hai nghiém phan biét = -1
m>2
- A>0 - m<—2
(-1)° —2m(-1)+4=0 5
m#——-

2
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Cau 40.

Cau 41.

Cau 42.

(n—3)x+n-2017

(m,n la cac s6 thye) nhan truc hoanh lam

Biét rang d6 thi ctia ham s6 y =

xX+m+3
tiém can ngang va truc tung la tiém can ding. Tinh tong m+n.
A.0 B. -3 C.3 D. 6
Loi giai
Theo cong thirc tim nhanh tiém can cta d6 thi ham s6 y = = +Z ta co
cx +
D6 thi ham s6 nhan x=—é=—m—3=0 lam TCOD=m=-3
c
Do thi ham sd nhany =2 =7—3=0 lam TCN=n=3.
c
Vaym+n=0.
x-1
C6 bao nhiéu gia tri nguyén cua tham s6 m dé€ do6 thi ham s6 y = ——————= c6 dung bon
Nmx* —8x+2

duong tiém can?
A. 8 B. 6 C.7 D. V6 s6

Loi giai

Truong hop 1: m<0 suy ra tap xac dinh cia hamsd1a D= (x1 ;xz), (x,;x, la nghiém ctia

phuong trinh mx® —8x+2=0). Do d6 m<0 khong thoa yéu cau ctia bai toan.

Truomg hop 2: m=0=>y = %‘1 suy ra tap xéc dinh ctia ham s3 14 D =(0;4).
—8x+2

lim y = —oo;lim y = —c0..

X—>—20 x4

Khi d6 ta c6 x =—4 la duong tiém can dung cua do thi ham s6.

Do d6 m=0 khong thoa yéu cau ctia bai toan

Truong hop 3: m>0 suy ra tap xac dinh cia ham sdla D = (—oo; xl)u(x2;+oo) (x;x, la

nghiém cua phuong trinh mx* —8x+2=0).

Do d6 d6 thi ham s6 c6 bdn duong tiém can khi phuong trinh mx® —8x+2=0 c6 hai
16-2m>0 m<8

nghiém phan biétkhdc 1< < m>0meZ < m>0meZ=>m= {1;2;3;4;5;7}.
m—-8+2=0 m#+6

Suy ra cé tat ca 6 gia tri nguyén ctia tham s6 m théa man yéu cau caa bai toan.

6x—3
(mx2 —6x+ 3)(9x2 +6mx +1)

Cé bao nhiéu gia tri nguyén ctia m dé€ do6 thihamsoé y = c6 dang
mot duong tiém can?
A. 0. B. 2. C. 1. D. V6 so.
Loi giai
Chon C
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Cau 43.

Nhan thay v6i moi gia tri caa m d6 thi ludén c6 1 tiém can ngang.
D€ d6 thi ham s6 c6 ding mot dwong tiém can thi d6 thi khong cé tiém can ding.
Phwong trinh mx? —6x+3=0 (1) c6 A'=9-3m.

Phuong trinh 9x% +6mx+1=0(2) c6 A'=9m* 9.

D€ d6 thi ham s6 c6 dung mot duong tiém can ta xét cac truong hop sau:

Truong hop 1: Ca hai phurong trinh (1) va (2) déu vo nghiém

9-3m<0 3<m
= = omed.
9m*-9<0 “l<m<l

Truong hop 2: Phuong trinh (1) c6 nghiém don x = % va phuong trinh (2) vO nghiém
m=0 m=0
& & <&m=0
{9m2 -9<0 {—1< m<1
Vay voi m=0 thi d6 thi ham s6 ¢6 ding mot dwong tiém can.
x?-1

x? +2mx+2m? - 25

Cé tat ca bao nhiéu s6 nguyén m d€ d6 thi ham s6 y = c6 ba duong tiém

can?
A.9. B. 11. C.5. D. 7.
Loi giai
Chon C
Diéu kién x° +2mx+2m? —-25=0.
: 1- L
/4 . x _1 . 2 .
Ta c6 lim — _ = lim . =1va
oo x4 2mx+2m°-—-25 = _ 2m 2m°-25
I+—+——-—
X X
1
. x* -1 : 1_?
lim — 5 =lim > =1.
ot xS 4 2mx+2m- =25 e 2m 2m°—-25
I+—+———
X X

Suy ra y =1 la tiém can ngang ctia d6 thi ham sd (khi x — -0 va x — +0).
Db thi ham s khoéng c6 tiém can xién.
2
x° -1
x? +2mx+2m* - 25
co 2 tiém can ding <> x° +2mx +2m* —25=0 phai ¢6 hai nghiém phan biét khac +1

Yéu cau bai toan tré thanh tim diéu kién ctia meZ d€ d6 thiham sd y =

A':mz—(2m2—25)>0 5<m<5
< 142m+2m*—25#0 <<m#3, m#—4.
1-2m+2m*-25=0 m#-3, m=4

Do meZ nén me{—Z;—L' 0L 2}.

Vay c6 5 gid tri cua m thoa yéu cau bai toan.
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Cau 44.

Cau 45.

L . Jx(x—m)—l
dé do thihams6 y = ————"—

xX+2

co

C6 bao nhiéu gia tri m nguyén thudc khoang (—10;10)

dung ba duong tiém can?

A.12. B. 11. C.0. D. 10.
Loi giai
Ta co
. 1= x i 1-"
lim y = lim X~ lim —Zx: lim X =1= Tiém can ngang y=1

m m m
x|y [1-— —x."l—— —,/1—7
lim y = lim — X = lim A% =1 X —_1= Tiém canngang y=-1
X—>—0 X—>—0 2 X—>—0 2 X—>—0 2
x| 1l+— x| 1+— 1+—
X X X

Vay ta ludn cé 2 duong tiém can ngang vdi gia tri m nguyén thudc khoang (—10,'10) .

D06 thi ham s0 dang ba duwong tiém can
2. (2-m)-120 |me-3
< 2

< x=-2 la tiém can dang ctia d6 thi ham s6 <
-2.(-2-m)=0 m>—2

Vay me [—2;10); m e Z nén co6 12 gia tri nguyén m.

V6i gié tri ndo ctia ham s& m d€ d6 thi ham s y=x—+/mx’ —3x+7 cd tiém can ngang.
A.m=1 B. m=-1 C.m=+1 D. Khong c6 m

Loi giai

D6 thi ham s0 ¢6 tiém can ngang
= Ham s6 xac dinh trén mot trong cac mién (—00; a),(—OO; a],(a, +00) hoac [a; +00)
m=>0

Truong hop 1: m=0=y=x—+-3x+7, lim y = doo0 d6 thi khong c6 tiém can ngang

Truong hop 2: m>0,y=x—mx* —3x+7

Khi limy = lim {x—x,’m—§+l2]:g d6 thi ham sd ¢6 tiém can ngang khi va chi khi m=1
X—>to0 X—>+0 x x

Vay m=1
Cdch tric nghiém:

Thay m=1=y=x—-x*-3x+7= lim (x—\/x2 —3x+7):gd‘6 thi ham so c6 tiém can

X—>+00

ngang
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Cau 46.

Cau 47.

Cau 48.

= lim (x —\x*-3x+ 7) =—oo khong cd tiém can ngang.

x——00

Thay m=-1=y=x-+-x*-3x+7= lim (x—\/—x2 —3x+7) khong xac dinh.

X—>+0

lim (x —=x*=3x+7 ) khéng xac dinh.

X—>—00

Vay m=1
2
Tap hop cac gid tri cia m déhamsd y = 6 tiém can dang la:
X—m
A. R\ {0} B. {0} C.Q D. R
Loi giai

Diéu kién x#m

D€ do6 thi ham s0 c6 tiém can ding 1la ¥ =" thi ¥ =" khong la nghiém ctia phuwong trinh
2

x°=0

=m*#0=>m=0

Cho ham s6 y = zx;l Co tat ca bao nhiéu gia tri m d€ do6 thi ham s c6 dung hai
mx~—2x+3
duong tiém can.
A.2 B.3 C.0 D.1
Loi giai
Chon B
Nhin xét:

+ f(x)=mx*—2x+3c6 bdc >1 nén do thi ham so6'luén c6 1 tiém cin ngang.
+ Do dé: Yéu ciu bai todn 9 do thi ham s6'cé dung 1 tiém can dirng.
+ m=0, d6 thi ham s8 c6 1 tiém can dting la duong thang x = g = m =0 thoa bai toan.
+ m#0, d6 thi ham s6 c6 dung 1 tiém can ding khi va chi khi phuong trinh

A, =0 m==

mx® —2x+3=0c6 nghiém kép hodc nhan x =1 lam nghiém < f(fl 1=0 = 3
- m=-1

[

+ KL: me{O;%;—l}.

x—-3
x® —3mx® +(2m° +1)x—m

Cho ham s6 y = . C6 bao nhiéu gia tri nguyén thudc doan [—6; 6]

cua tham s& m d€ d6 thi ham s6 c6 4 duong tiém can?
A. 8. B. 9. C.12. D. 11.

Loi gidi
Goi (C) 1a d6 thi ham s y = x—3

x* —=3mx® +(2m* +1)x—m
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, . . X — 3 A AV . \ Ay \ A A
Ta céd: lim y =lim ; > . =0 nén do thi ham s6 c¢6 1 duong tiém can
¥k xoEe 4% Bmx” + (Zm + 1) X—m

ngang la y=0.

Do d6 (C) c6 4 dudng tiém cén khi va chi khi (C)c6 3 duong tiém can diing
& x°=3mx’ +(2m” +1)x—m =0(1) c6 3 nghiém phan biét khac 3.

X=m

T 7 1 _ 2—2 1)=0 .
ac6 (1)« (x m)(x mx+) Tl —2mx+1=0

m#3 m#3
?-1>0 -1
Phuong trinh (1) ¢ 3 nghiém phan biét khac 3 < " "
m? —2m* +10 m>1
3 —6m+1+0
m#—

ome (—oo;—l)u(l;gju(g;?:}u(&mo) .
Do me [—6,' 6:|, m nguyénnén me {—6; —5;,-4.-3,-2;2;4,5; 6}.
Vay c¢6 9 gia tri m thoa man.
Cau49. C6 bao nhiéu gia tri nguyén ctia ham s6 thuc m thudc doan [—2017; 2017] dé ham so

xX+2

= ——————c06 hai tiém can ding.
V¥’ —dx+m
A. 2019 B. 2021 C. 2018 D. 2020

Loi giai

Diéu kién x* —4x+m >0

X+2
D6 thi ham s0 y = ——=——=== c0 hai tiém can dang khi
\x? —dx+m

x* —4x+m=0 co hai nghiém phan biét khac -2
(-2) ~m>0 @{4—m>0 {m<4
(_2)2_4_(_2)+m¢0 12+m=#0 |m=#-12

Vi mla sd nguyén va thudc doan [—2017; 2017] nén cé 2021gia tri cia m

X* —3X+2
x> —mx—m+5

Cau 50. Co bao nhiéu gia tri nguyén ctia tham s6 m dé€ d6 thi ham sd y = khong c6

duong tiém can ding?
A. 8. B. 10. C.11. D.9.

Loi giai
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Cau 51.

Cau 52.

Nhan xét: x2—3x+2=0<:{§_

Dit f(x)=x"—mx—m+5.

Ham s6 da cho khong c6 dwong tiém can ding khi va chi khi

A, <0 [m*+4m-20<0

Af>0 - m?+4m—-20>0 <::{—2—2\/€<m<—2+2\/g

f(1)=0 1-m-m+5=0 '
f(2)=0 4-2m-m+5=0

Vi m 1a sO nguyén nén m e {-6;-5;,-4;-3;-2;-1;0;1;2;3}.
guy
x-1
x2+2(m—1)x+m2—2

m=3

Xac dinh m d€ d6 thi ham s6 y = c6 dung hai duong tiém can dang?

A.m<§. B.m>—§;m¢1. C.m<§;m¢1;m¢—3. D.m>—§.
2 2 2 2
Loi giai
Chon C
Xét phwong trinh g(x)=x*+2(m-1)x+m’-2=0 (1)

D& dd thi ham s c6 diing 2 duong tiém can ding thi phuong trinh (1) 6 2 nghiém phan

3
A'>0 —2m+3>0 =
biét khéc 1 @{ ) O@{ R "7
g(1)= M +em=3s# m=Lm#-3
, 1 N o M a g s o BA s Tn
Chohamso y = vOi m la tham sO. Tim tat ca cac gia tri cia m dé do thi ham
V¥ =3x% +m—-1
s6 da cho c¢6 4 duong thang tiém can.
A.1l<m<5. B. -1l<m<?2.
C. m<1 hoac m>5. D. m>2 hoac m<-1.
Loi giai
1 . 1 . ) 1 N .
Ta co lim y = lim =0, lim y=lim khong ton tai. Suy ra
X—>+00 x—>+oo\/x3_3x2+m_1 X——0 x—>—oo\/x3_3x2+m_l

y =0 la duong tiém can ngang ctia d6 thi ham sg.

Do d6, d& d6 thi ham s6 da cho cé 4 duong thang tiém can thi phuong trinh
x*—3x* +m—-1=0 ¢6 3 nghiém phan biét.

Xét ham so g(x) =x°—3x* +m—1. Tap xac dinh D=R.

' _ 2 . 2 — X
g(x)—3x 6x,g(x) O<:>LC

Bang bién thién:
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x —m 0 2 +a0
g'(x] + 0 - 0 +

£ —m/m_l\ m—S/ R

Tl bang bién thién, ta thdy phuong trinh x° —3x* +m—1=0 ¢6 3 nghiém phan biét khi va
chikhi m-5<0<m-1<1<m<5.

Cau53. Cho ham s& y = f(x)c6 bang bién thién nhu hinh duéi day.

X —o _—1 +o0

2
y — 0 +

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

Loi giai

SO tiém can ding ctia d6 thi ham s6 y = dtng bang s8 nghiém thuee ctia phuong

I
2f (x) -1
1
trinh 2f(x)-1=0< f(x)==.
f(%) f(x)=3
Ma s6 nghiém thuc ctia phuwong trinh f (x) =% bang s6 giao diém ctia d6 thi ham s8
& \ g 1
y= f(x) voi duong thang y = >
Dua vao bang bién thién ta thdy duong thang y = % cat d6 thi ham s6 y = f(x) tai 2 diém

N\, 4 1
han biét. Vay db thi ham s§ 1= —~
P - YAy ot I )1

=1= d6 thi ham s c6 mot tiém can ngang la y=1.

cd 2 tiém can dung.
Lai c6 lim #
x—>*0o 2f(x) _1

Vay tong sO tiém can ngang va tiém can dung cua do6 thi ham s6 y=—-——1a 3.
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au54. Cho ham bac ba y=f(x) c6 dd6 thi nhu hinh vé bén. Héi d6 thi ham so
<x2+4x+3)\/x2+x

y:
<[ f(x)=2f (x)]

c6 bao nhiéu dwong tiém can ding?

Yy

[ &

-----

Chon C

|
|
|
|
|
l
b

-3 1 a\o

(x +4x+3)\/m (x+1)(x+3) x(x+1)

v= x[ (x) (x)] X. (x).[f(x)—Z]

NA - A A . v x
Diéu kién ton tai cin Vx° +x :{
b

0i x=0 tacd im(x+1)(x+3) x(x+1)_ ( )( )\/m =+0. Suy ra x=01a tiéem
TR W R ) T
can ding.

Véi f(x)=0 =x=-3 (nghiém bi 2) hodc x=a (loai vi -1<a<0).

T ot lim (x+1)(x+3) x(x+1)

x>-3" x.f(x)-[f(x)_ 2]

=—oo nén x =-3 la tiém can ding.
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x=-1
Voi f(x)=2=>|x=b(-3<b<-1)(nghiém bdi 1). Ta co:
x:c(c<—3)
im (x+1)(x+3) (x+1) o
x—>-1"
lim (x+1)(x+3) x(x+l) =0 xf(x) [ ( ) J nén x =-1 khong la tiém can

b x.f(x).[f(x)—Z}

lim (x+1)(x ) (x+1)_

= xf(x).[ f(x)-2]

ding.
(x+1)(x+3) x(x +1)

lim =+ (do x > b" thi f(x)—>2")nén x=b latiém cin diing.
b x.f(x).[f(x)— 2]
lim (x+1)(x+3) x(x +1)
Xt x.f(x).[f(x) - 2]
Vay d6 thi ham s6 c6 4 tiém can dung.

Cau 55. Choham s6 y = f(x) xéc dinh, lién tyc trén R va c6 bang bién thién nhu hinh bén dudi:

=+ (do x —>c" thi f(x)—>2 )nén x=c latiém can dung.

X —00 1 2 +00
3 +00
—0 0
Tong s6 tiém can ngang va tiém can ding ctia d6 thi ham s6 y = (1) 1lét:
x)—
A. 4. B. 3. C. 1. D. 2.
Loi giai
1
bat h
a ( )= 5 f( )-1
*) Tiém can ngang:
Ta cé: lim h(x) = lim ﬁ)l =0.
X—>+0 X—>+0 xX)—

lim /2(x) = lim ﬁ)l =0.
X——o0 X—>—00 x)—

Suy ra d6 thi ham s6 c6 mot duong tiém can ngang y=0.
*) Tiém can dung:

Xét phrong trinh: 2f( ) -1= Oc>f( )

I\JII—‘
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Cau 56.

Cau 57.

Dua vao bang bién thién ta thdy phuong trinh f(x)= % c6 ba nghiém phan biét 4, b, ¢ thoa

man a<l<b<2<c.

Dong thoi lim h(x)=1lim/(x)=limh(x)=-+o nén d6 thi ham s§ y =h(x) c6 ba dudng tiém
x—a* x—b~ x—c*

candtngla x=a, x=b va x=c.

Vay tong sO tiém can ngang va tiém can dung ctia d6 thi ham so y = h(x) la bon.

Cho ham s8 bac ba f(x)=ax®+bx’ +cx+d c6 do thi nhu hinh vé& bén. Hoi d6 thi ham s&

) (x2—3x+2)\/xT1
8(¥)- D F ()~ f(¥)]

c6 bao nhiéu dwong tiém can ding?

YA

A. 5. B. 4. C.6. D. 3.
Loi giai
TXD: x>1

S6 tiém can dung cua y= g(x) twong ung s6 sO nghiém cta phuong trinh
x=—1(l)

= f(x)=11)
f(x)=0(2)

+) Xét phuong trinh (1) f (x):l, theo hinh vé ta thdy phuwong trinh sé c6 3 nghiém:

_xl :1(1)

l<x, < 2(tm) => ¢4 2 tiém can ding

2<x, < 2(tm)

x=—1(l)

(4D £2(x)- f(x) ] =0 2 (x)- f(x) =0

+) Xét phuong trinh (2) f (x)=0, theo hinh vé ta thdy phuwong trinh sé c6 2 nghiém:
_x4 <1(l)

) (t ) .Donghiém x, =2 la nghiém kép va trén tt la nghiém don nén x, =2 van 1a mot
x, =2(tm

tiém can diing => ¢6 1 tiém can ding
Vay tong cong g(x) o tat ca 3 tiém can dung

Cho ham s§ bacba f(x)=ax®+bx’ +cx+d c 6 thi nhu hinh vé bén dudi:

Bién soan: Lt MINH TAM




Chuong 01. KHAO SAT HAM SO

x? —3x+2)\/2x_—1
x 7 (x)- £ (x)]

A. 5 B. 4 C.6 D. 3

-----

Hoi d6 thi ham s6 g(x) = ( c6 bao nhiéu duong tiém can ding?

x=0
x=2
x=0 x=1
Xét phurong trinh x[fz(x)—f(x)}=0<:> f(x)=0<:> llJ
f(x)=1 2
x= b(be ;2
x= cce 2; )
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HUYEN DE 85

‘\ D0 TH HAM SO

I. KIEN THUC CAN NHO.

1. Hinh dang co ban:
Truwong hop

Phwong trinh y'=0 6
2 nghiém phan biét

Phwong trinh y'=0 ¢
nghiém kép

Phwong trinh y'=0 00
nghiém

2. Tt d6 thi xac dinh ham s6.
Xétham s6 y=ax+bx*+cx+d (a=0).
Tt d6 thi da cho dé xac dinh dwgc dau ctia cac hé s6 trong ham ta thuc hién cac budce sau:
O Buwoc1. Xac dinh bac.
O Buwdc 2. X4&c dinh nhanh cudi cua do thi.
O Buwdc 3. Xac dinh giao diém cua do thi vdi truc tung.
O Buwdc 4. X4c dinh sO cuc tri.
O Buwdc 5. Diém thudc d6 thi ham so.
Trén la cac budc tdng quat, gio ta sé xét tirng hé s cu thé nhu sau:
_Xdcdinh | Nhinoao | ___________ Truonghopxayra
@ bilén —>a>0.

O D4u cua a | Nhanh cudi ctia d6 thi o a
@ Di xudng —a<0.
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O DAaucuad

O DAu cuia ¢

O DAauctab

OLuuy:

Vi tri d6 thi cat Oy

Cach 2:
Str dung Vi-ét.

Cach 1:
St dung diém udn
b

Voi X ==
uon 3a

Cach 2:

St dung Vi-ét (dung
khi xac dinh dwoc
tong hai diém cuec tri
am hodc duong)

@ Cat trén gdc O —d >0.
@ Cat dudi géc 0 —d <0.
® Cét ngay gdc O —»d =0.
® C6 2 cyc tri —ac<0 két hop dau ctia a—c.
@ C6 0 cyec tri —ac>0 két hop dau ctia a—>c.

+ Ttr d6 thi xac dinh hai diém cuec tri cia ham so.
+ Tinh tich hai diém cuc tri d6, gid st la P:

c , N
@ P>O—>g>0 két hop dau cua a—c.

C / N
@ P<0—>g<0 két hop dau cua a—c.

+Ké duong théng ndi 2 diém cuec tri— cit &6 thi
tai 1 diém.
+ Chiéu diém d6 xudng Ox:

b , g
® Bén phai goc O _)_5>0 két hop ddu cua a—b

~ b Ay n k3
@ Bén trai goc O -2 <0 két hop dau cta a—b.

+ Tir d6 thi xac dinh hai diém cuec tri cia ham so.
+ Tinh tong hai diém cyec tri do, giasirla S:

2b . N
@ S>0—>—£>0 két hop dau caa a—b.

2b . N
@ S<0 —>—£<0 két hop dau caa a—b.

% D5 thi ham s6 bac ba c6 TAM DOI XUNG 1a diém udn.
Cach tim tam d6i xing nhw sau:
O Vi d6 thi ham s6: ké duong théng ndi 2 diém cuece tri — cit d6 thi tai 1 diém thi diém nay

la diém uon.

O Véiham s6: ta tim nghiém ctia f”(x)=0< x=x, thi day 1a hoanh d¢ ctia di€m uén.
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D6 thi ham s6 bdc bon y=ax* +bx*+c (a=0)

1. Hinh dang co ban:
Truong hop

Phwong trinh y'=0 c6
1 nghiém phin biét

Phwong trinh y'=0 co
3 nghiém phin biét

2. Tt d6 thi xac dinh ham so.
Xétham s6 y=ax’+bx’+c (a=0).
Tt d6 thi da cho dé€ xac dinh dwoc ddu caa cac hé so trong ham ta thyc hién cac budce sau:
O Bwoc1. Xac dinh bac.
O Budc 2. Xac dinh nhanh cudi ctua do6 thi.
O Budc 3. Xac dinh giao diém cua do thi vdi truc tung.
O Buwdc 4. Xac dinh sO cuec tri.
O Buwoc 5. Diém thudc do6 thi ham so.
Trén la cac budc tong quat, gio ta sé xét tirng hé s cu thé nhu sau:
Xdc dinh Nhin vdo Truong hop xdy ra

® Cét trén g6c O —>¢>0.

0 Dau ctia ¢ | Vi tri d6 thi cat Oy @ Cat dudi géc O —c <0,
_________________________________ ®CatngaygdcO—c=0.
A D&u ciia b D06 thi da cho c6 ? ® C6 3 diém cuc tri —»ab<0 két hop dau a—b.
diém cuec tri @ C6 1 diém cuc tri —>ab>0 két hop dau a—b.
O Luu y:

% P6 thi ham s8 bac bén (triung phuong) ¢6 TRUC BOI XUNG la truc tung (Oy).
% D06 thi ham s6 bac bon (trung phuong) khong c6 tam d6i xing.
% DO thi ham s6 bac bdn (trung phwong) 1a ham sd chén.
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ax+b

D6 thi ham s6 hiiu t1 y = (ad —cb =0)
cx+d

1. Hinh dang co ban:
Truwong hop

2. Tt d6 thi xac dinh ham so.
D ag b 0).
cx+d

Ttr d6 thi da cho dé€ xac dinh dwoc dau cua cac hé s6 trong ham ta thyc hién cac budce sau:
O Buoc 1. Xéc dinh hai duong tiém can.
O Budc 2. Xac dinh giao diém caa do6 thi vdi truc tung.
O Buwdc 3. Chiéu bién thién.
Trén 1a cac budc tong quat, gio ta sé xét ting hé s6 cu thé nhu sau:
Nhin vdo Truong hop xay ra

® TCD nam bén phai Oy — —% >0.

Xét ham so Yy =

@ TCD nam bén trdi Oy~ — —% <0.
O Tiém can dung c£0
® TCD I .

a Oy - {d 0

Mot trong cac diéu trén ta sé két luan d &c cung
hodc trai dau.

® TCN ndm trén Ox —>%>O.

@ TCN nam dwéi Ox —>%<0.

O Tiém can ngang cz0
® TCD 1z )

Cb la Ox —>{azo

Mot trong cac diéu trén ta sé két ludn a&c cung

hodac trai dau.
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® Diém nam trén Ox - b >0.
@ Piém nam dwdi Ox ——<0.
O Diém giao véi truc Oy d=0
® Diémla O — .
b=0
Mot trong cac diéu trén ta sé két luan a&c cung
hodac trai dau.

OLuuy:

A . \ A ~ 2 ax b ’ N Y /. \ . . A? . \ N A
G P thihamsOhtruti y= cx: y c6 TAM DOI XUNG la giao diém hai duong tiém can.
ax+b

CX+

Juobn c61 TCD va 1 TCN.

% D6 thi ham s6 bac bon y =

O y=f(-x) c6 d6 thi (C'). D6i xting ctia (C) qua truc Oy .
% Bién d6i d6 thi ham s6 chira tri tuyét doi.
Tl d6 thi (C):y = f(x) suy ra:
o thi - () (©)

/ fx khi x>0
Ta co: y=f(‘x‘)={f2_l) khi x<0

Vay=f (|x|) 1a ham chan nén do6 thi (C’) nhan Oy lam truc d6i

Bién soan: Lt MINH TAM




Chuong 01. KHAO SAT HAM SO

Khao sat va vé (C)

O Bo phan d6 thi cta (C) bén trai Oy,
gitt nguyén (C) bén phai Oy.

O L&y d6i xéing phan d6 thi duoc gitr
qua Oy.

Hy

=y

O Gift nguyén phan d6 thi phia trén Ox ctia d6 thi (C):y = f(x).

O Bo phan do thi phia dudi Ox caa (C), 1dy ddi xting phan do thi

O BO phan do thi cta (C) dudi Ox, gitr
nguyén (C) phia trén Ox.

O Léay d6i xing phan d6 thi bi bo qua Ox.

b6 thi y=|u(x)|.v(x) (C).
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o ~ u(x).v(x)—f(x) khiu(x)ZO
Nhén xet: Taco: y ‘u(x)‘ o(x) {—u(x) v(x)=f(x) khiu(x)<0
| o Giwtnguyén phan do thi trén mién u(x)>0 ciadd thi
Cach ve: (©):y=1(x).
O BO phan do thi trén mién u(x)<0cua (C), 1dy d6i xting phan
o) dOMRIRIROQUA O

f (x) khi x>1
An xé =[x-1(2x* -x-1)=
Nhan xet =l ) {—f(x) khi x <1
~|o Giwtnguyén (¢) véi x>1. o\ o4 |
O Bo (C) véi x<1. Lay d&i xting phan d6
o thi bi bo qua Ox. A
Bién doi (C): Chu y: Trong qua trinh thwc hién phép suy N
d6 thi nén 1ay d6i xting cac diém Y / 1 X
ddc biét caa (C): giao diém véi Ox, "
e Oy DT
Vidu4. Tirdod thi (C):y=f(x)= " suyradd thi (C’):y=‘ xq .
_ Y
e e
—~— khixe (1; +oo)
A __ X _Jx-1
Nhan xét y=r—° N .
‘x 1‘ -— khixe(—oo;l)
_______________________________ .
O BO phan do thi cta (C) véi x<1, gitr 74
nguyén (C) voi x>1.
O Léay doi xiing phan d6 thi bi bo qua Ox. )
Bién doi (C): Chit ¥: D3i v6i ham phan thiic thi nén 14y
ddi xting cac dwong tiém can dé > - >
thyee hién phép suy d6 thi mot cach
twong d6i chinh xac.

Cht y: v6i dang: v = ‘f(‘x‘)‘ ta [an luot bién do6i 2 d6 thi y = f(|x|) va y= ‘f(x)‘
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II. CAC DANG BAI TAP.
Dang toan 1. TU DO THI/BBT DA CHO XAC DINH HAM SO.

| Phuwong phdp giai |

Ttr d6 thi da cho dé xac dinh dwoc ddu caa cac hé so trong ham ta thyc hién cac budce sau:
O Buwoc1. Xac dinh bac.
O Buoc 2. Xac dinh nhanh cudi caa do thi.
O Buwdc 3. Xac dinh giao diém cua d6 thi vdi truc tung.
O Buoc 4. Xac dinh sO cuec tri.
O Buoc 5. Diém thudc d6 thi ham so.

Vi du 01.

Hinh vé sau day la d6 thi cia mét trong bon ham s6 cho ¢ cac
dap an A,B,C,D. Hoi d6 1a ham s6 nao?
A y=x>+2x+1. 1
B. y=x"-2x"+1. \
C.y=x"-2x+1. /_1 o =1 =

Yl

D. y:—x3+2x+1.

Loi giai
Chon C
Dua vao do thi, ta c6 lim y =+« loai phwong an D.

Xét phwong an A ¢ y'=3x*+2>0, Vx e R, ham s6 khong co cuc tri, loai A.
Xét phwong an B cd y' =3x*—6x va y' doi dau khi di qua cac di€m x=0, x=2 nén

ham s6 dat cuc tri tai x=0 va x=2, loai phuong an B.

Hinh vé bén dwdi la &6 thi cia ham s nao &
_x-1 _2x+1
AR x4l
C. :2x—3 D. y:2x+5. 5
x+1 x+1

Loi giai

D6 thi ham s& cat truc Oy tai diém c6 toa d9(0;1) nén chon phuwong 4n  B.
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Vi du 03.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau: “
Ham s dong bién trén khoang nao dudi day?
_x-1
Y x+1 . 1
2x+2 -1 7 v
C.y=x"-3x".
D. y=x*-3x*.

Loi giai

Hinh vé trén 1a d6 thi cia ham sd dang y = ax+Z (c #0;ad—bc # O) = Loai C, D
cx +

Ta thdy: Do thi c6 duong tiém can ding 1la x=-1 va duong tiém can ngang la y=1

Phuong an B: D6 thi c6 duwong tiém can ding la x=-2=loai B

= A dung.
Puong cong trong hinh vé bén la d6 thi cia ham sd nao sau day?
A. y=-x*+3x+1.

B. y=x"-x*+1.
C.y=-x*+x-1.
D. y=x"-3x+1.

Loi giai
D6 thi da cho ¢6 hinh dang ctia d6 thi ham s6 bac ba y = ax® + bx® + cx +d nén loai
phuwong an B va C

Dua vao d6 thi, ta ¢6 lim y =+ = >0 nén loai phuong an A

X—>+0

Vi du 05.
Puong cong & hinh bén 1a d6 thi cia mot trong bon ham so

dwdi day. Ham s6 d6 la ham s6 nao? /\
xX+2
A. y=x-3x*+2. B. y=—.
Y Y x+1

C.y=-x"+3"+2. D. y=x'-2x*+2.
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Loi giai

Quan sat d6 thi trén ta thay day la do thi cia ham s6 y =ax® +bx* +cx +dvdi a>0

Vi du 06.

Puong cong trong hinh vé bén la d6 thi caa ham s nao? Y
Al y=x"-2x"+2.
B. y=x"+2x*-2.

C.y=—x"'-2x"+2.

D. y=—x"+2x"+2.

Loi giai
Ttr d6 thi ham so ta thady a<0.
D6 thi di qua diém A(l,- 3) nén chi cé ham s6 y =—x* +2x* +2 c6 d6 thi nhu hinh.

Vi du 07.

Ham sd nao trong bon ham sd sau c6 bang bién thién nhu hinh vé sau?
X —o0 0 2 0
()
y

+ 0 - 0 +
2 0
—c0 -2

A, y=x°+3x*-1. B.y=x*-3x+2. C.y=x*-3*+2. D.y=-2"+3"-1

Loi giai
Chon C
Xét y=x>-3x"+2.
. =0 .
Tacd y'=3x*—6x; y'=0<:>[x 5 .Khi x=0=2y=2,x=2=y=-2
X =

Ham s6 nay théa man cdc tinh chdt trén bang bién thién.
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Dang toan 2. XAC DINH DAU CAC HE SO.

Phuwong phdp giai

Xem lai cdc muc “2. Tir d6 thi xac dinh ham s6.”

Vi du 01.
Cho ham s6 y =ax* +bx* +¢ ¢6 d6 thi nhu hinh bén. V4
Ménh dé nao dudi day dung? \ I

A.a>0,b<0,c<0.
B. a>0,b>0,c<0.
C.a<0,b>0,c<0.
D. a>0,b<0,c>0. 2

Loi giai

Do d6 thi cat Oy tai M(0;c) nam dwdi truc Ox nén c<0.

Vi lim y =+ nén a>0.

xX—>*oo

Ham s0 cé ba diém cuc trinén ab<0=b<0

Vi du 02.
Cho him s8 y = 2L ¢4 db thi nhue hinh bén. y
Khang dinh nao duéi day la ding?
A. b<0O<a L 2 A
: ' 0 SN—
B. O<b<a. =
C.b<a<0. \_2
D. O<a<b.
Loi giai
Chon C

Nhin vao d6 thi ta thay : D6 thi ham s6 c6 tiém can ngang y =a va tiém can ding x=1.

N . Y \ . « A7 ’ \ A b
Do thi cat truc hoanh tai diém c6 hoanh @6 x=—>1.
a
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Vi du 03.
Cho ham s6 bacba y =ax® +bx* +cx+d ¢d d6 thi nhw hinh vé.

C6 bao nhiéu s6 duong trong cac s6 a,b,c,d?
A.0. :
B.1. 1 0
C.2.

D. 3.

K

e ===ty

Loi giai
Chon B
Ta co: y'=3ax® +2bx+c
-Dua vao hinh dang d6 thi ta c6 a>0.
-D6 thi ham s qua goc toa do nén d=0.

-Ham s6 6 hai diém cuec trj x,,x, v6i |x,|<|x,| nén

x1+x2>0<:>—§—b>0:>b<0
a

c
x1x2<0<:>3—<0:>c<0
a

Dang toan 3. DO THI HAM SO CHUA TRI TUYET DOL.
1. Cach vé PTHS y = f(|x|)
O Gitr nguyén phan d6 thi bén phai Oy ctia d6 thi (C):y = f(x).
O Bo phan do thi bén trai Oy ctia (C), 1y d6i xting phan d6 thi dwoc gitt qua Oy.
2. Cach vé DTHS y=|f(x)
O Gilt nguyén phan do thi phia trén Ox ctia d6 thi (C):y = f(x).

O Bo phan d6 thi phia dudi Ox cta (C), 1dy ddi xtiing phan d6 thi bi bo qua Ox.

3. Cach vé BDTHS y = ‘u(x)‘v(x)

O Gilt nguyén phan do thj trén mién u(x)>0 ctia d6 thi (C):y = f(x).

O BO phan do thi trén mién u(x)<0cuta (C), 1dy ddi xting phan d6 thi bi bo qua Ox.
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Vi du 01.
Bang bién thién sau la ctia ham sd nao dwéi day.

I |- —1 O 1 +00
y' - - 0 +
Yy oo\ +00

A. y=2|x*|-3x"-3. B. y=2x'—4x"-3.

C. y:Z‘x‘S—B‘x‘—B. D. y:%x4—x2—3.

Loi giai

4 — o3 22 2. (N @2 @ £(r) = xX=
Xeét f(x)—Zx x°-3; f (x) 6x°—6x; f (x) 0<:>L=1.
Bang bién thién ctia ham s6 f(x)=2x°-3x* -3:

T — o0 0 1 + a0

v+ 0 - 0 4+

N

Tir d6 suy ra bang bién thién cua ham s8 y = 2[x°|-3x* -3 la:

x | o 1 0 1 a0

—x-1 x-1

f+1 RATTEY |_—

A y=

@)
<

I
RS
+ |1
=N

w
<

I
=
T IxR
=

@)

=)

Loi giai
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+) Tt d0 thi, ta co tap xac dinh ham s6 D =R nén loai phuwong an B.
+) D6 thi ham s di qua diém (1;0) nén loai phrrong an C, D.

Cho ham s6 y = f(x) xac dinh, lién tuc trén R va c6 do thi la dwong gl
7R S—
cong trong hinh v& bén dudi. D6 thi ham s6 y =|f(x)| 6 bao nhiéu
diém cuec tri?
A. 5. ~" i
B. 3. ! §
C. 4. : 1) _
D. 6. -1of\ 1[2 @
—2 8-- ;
Loi giai
12
11
e
Tt d6 thi ctia hAm s8 y = ‘f(x)‘ tacdé ham sd y = ‘f(x)‘ c6 5 diém cuc tri
Vi du 04.
Choham s6 y = (x —1)(3(2 —2x —3) c6 d6 thi nhu hinh 1. D6 thi hinh 2 la ctia ham s6 nao dudi day?

e | A
C.y=(x-1)[x*-2x-3. /o 1\/ X /o 1 \ g

D. y:|x—l|(x2—2x—3).
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Nhén thdy d6 thi ham s6 ¢ hinh 2 gitt nguyén phéan d6 thi trén khoang (—oo,' 1) va lay do1
xtng phan do6 thi trén khoang (1; +oo) .
XétdapanB:Taco y= —‘(x—l)‘(xz —2x—3) = {—(x—l)(zxz —2x—3),x < (1;+°°).
(x —l)(x - 2x—3),x € (—oo;l)
Do thi ctia y = —‘(x —1)‘(x2 — 2x—3) gitt nguyén trong khoang (—o0;1) va lay d6i xting phén
do thi trong khoang (1; +oo) .
III. BAI TAP REN LUYEN.

Caul. Duong cong trong hinh vé bén la d6 thi cia ham s6 nao dudi day? vA
A y=—x"+2x*+2.
B.y=x"-2x"+2. /\/\
C.y=x"-3x"+2. / O \-.;
D. y=—x"+3x"+2.

Loi giai

Dua vao d6 thi da cho, ta thay d6 thi nay la d6 thi ham s& bac 4 c6 hé s6 a <0 nén chon A.

Cau2. DPuong cong trong hinh vé bén la do6 thi ctia ham s6 nao dwdi day? Y
A y=—x"+2x".
B. y=x"-2x*. /.\/\
C.y=x"-3x". / 0 \ o
D. y=—x°+3x?
Loi giai

D6 thi 1a ham bac 4 v6i a<0 va a.b<0.

Cau3. Ham s6 nao dudi day c6 d6 thi nhu hinh vé bén ? "l. Y

A. y:—x3+2x—2.

o
Hy

B. y=—x°+2x+2.
C. y:—x4+2x2—2.
D. y:x4+2x2—2

+) Nhan thdy day la dang d6 thi ctia ham s6 bac ba y =ax® +bx* +cx+d (a # 0) nén loai C,
D.

+) D6 thi cit truc tung tai diém c6 tung d6 am nén Chon A

Loi giai

Cau4. D06 thi ham s6 nao duéi day c6 dang nhung duong cong trong hinh
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A.y=—x*+2x"-1. B.y=x"-2x"-1. C y=x*-3%"-1. D.y=-2"+3"-1

D6 thi ham bac 4 cé hé s& a >0, cit truc tung tai diém c6 tung do 16n hon 0.

Loi giai

Cau5. Duong cong ¢ hinh vé bén la d6 thi cia ham s6 nao dudi day?

A y=x>-3x%. ’

B. y:—x4+2x2. o
C.y=—x>+3x%. '
D. y:x4—2x2.

Loi giai

bay la dang diéu ctia ham trung phuong véi hé s6 a>0 va ham s6 c6 3 di€ém cuc tri.

Cau 6. DO thi ham s6 nao dudi day c6 dang nhw hinh bén? yh
A y=—x"-4x".
B. y=—x"+4x%.
C.y=—x"+2x.
D. y=x>-2x. 0 x
Loi giai

Ta thdy d6 thi ham s8 cat Ox tai 3 diém phan biét nén chon y =—x* +4x°.

Cau7. DO thi cua ham s6 nao dudi day c6 dang nhuw duong cong trong WY
hinh vé bén duéi?
A y=x"-3x"+1.
B. y=—x>+3x"+1.

C.y=—x"+2x*+1.
D. y:x4 —2x%*+1.

-_‘_-—-._-_'
o)

-—.-._.-.-.-.
sy

Loi gidi
Chon C
Db thi da cho khong phai la do6 thi cia ham s6 bac ba nén loai dap én A, B

Mat khac ttr d6 thi ta ¢ lim y = —0 nén loai dap anD.

x—>*oo
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au 8.  Puong cog ¢ hinh dudi day 1a d6 thi cia ham s nao?
A y=x"-3x+1.
B. y=x"-2x"+1. \

_ A3 >
C.y— x°+3x+1. / 0 \/ z

D. y:—x4+2x2 +1.

Dua vao hinh dang db thi ta thay day 1a ham sd bac ba dang y =ax® +bx* +cx+d v6i a>0

Loi giai

Cau 9. DO thi cia ham s6 nao dwéi day c6 dang nhw hinh bén? Y
A, y=—x"+2x"-1.
B. y=x"-2x*-1.

C.y=-x>+3x*-1. O

D. y=x>-3x*-1. \/ \ .
Loi giai

Chon C

Tt hinh déang d6 thi ta nhan ra day la d6 thi cua ham s6 bac ba.

D6 thi ham s0 bac ba c6 phan ngoai cung bén phai di xudng nén hé so ctia hang tt bac ba
phai am.

Cau10. Duong cong & hinh vé dudi day la d6 thi cta ham sd
ax+b

= y véi a,b,c,d la cac s6 thuc.Ménh dé nao dang?
cx+

A. y'>0,VxelR. 2

B.y >0,Vx=1. e

C.y' <0, Vx=-1. —1falf x
D. y'>0,Vx#2. l’

Loi giai

Tte d6 thi ta thdy ham s6 dong bién trén (—oo,- —1) va (—1; +oo) ,suy ra y' >0,Vx#-1.

Cau1l. Biét rang duwong cong 6 hinh bén 1a d6 thi ciia mot trong cac ham
s0 dwdi day, d6 la ham s6 nao?
A. y=—x>+3x"-6x.
B. y=x"-2x%.

C.y=-x>+2x°. ii /
D. y=x"-5x +6x. e

Loi giai
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Cau 12.

Cau 13.

Cau 14.

Day la d6 thi ham sd bacba y =ax® +bx’ +cx+d, voi hé s6 a>0=Loai dép an A, C.
Db thi cit truc hoanh tai diém (3;0) = Chon dap an D.

D06 thi duwoc cho bén dwdi la d6 thi ciia ham sd nao?

A y= —x®+3x+1.

B. y=—x"+3x"+1.
C.y=x>-3x*+1.

D. y=x°-3x+1.

Loi giai
Tt d6 thi ta thdy day la d6 thi cia ham s6 bac ba v6i hé s6 a >0 nén loai phwong an A va B.
Mt khéc ta lai thdy ham s6 c6 hai diém cuc trila x=0 va x =2, do d6 trong bon phuong an
chi c6 phuong an C thoa man.

[

Puong cong trong hinh bén la d6 thi cia ham s6 nao trong '
bén ham s6 sau
A y=x"-3"+4.

B. y:—x3+3x2—4.
C.y=—x"-3x*-4.
D. y:x3—3x2—2

Loi giai
Chon B
Ttr hinh dang d6 thi ta c6 a <0 va do thi giao vdi truc tung tai diém cé tung d6 —4 nén d =—4
Ham s8 ¢4 hai diém cuc trila x=0;x=2 nén ta chon y=-x>+3x"-4.

Puong cong trong hinh vé bén la d6 thi cia ham s6 nao sau day?

2x—4 N
A y= .
Y x—1
x+2
B. vy = ;
Y= o1 1
C.y= 2x . _f\o 1 "I;
3x-3
x+1
D. y= ;
= YT
Loi giai

\ A A 1
Duong tiéem can ngang: y = 5
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

Duong tiém can ding: x =1
D6 thi cua ham s6 nao dudi day c6 dang nhu duwong cong trong
hinh bén?

A, y=—x"+2x*-1.

B.y= x*—2x%* 1.

0 T
C.y=x"-3x*-1.
D. y=-x>+3x*-1.

Loi giai

Dua vao d6 thi c6 ba diém cuc tri, nhan thay day la d6 thi cia ham da thirc bac bon nén loai

y“

phuong an C va D
Vi lim y =40 nén hé sé a>0

X—>+0

Ham s6 nao dudi day c6 bang bién thién nhu hinh vé sau?

X | —oo0 0 2 +o0
f + 0 — 0 +
1 400
S / \ /
—a0 -3

A y=x"-2x"+1. B.y=-x*+3x*+1. C. y=x"-3x*+1. D.y=-x"+2x"+1.
Loi giai

Chon C

Tr bang bién thién = Ham sd bac banén loai cau Ava D.

Vi lim f(x) =+ =>a>0, nén loai cau B.

Puong cong trong hinh vé dwdi day la d6 thi ca ham sd nao
sau day?

A y=x"—x*+1.

B. y=x"-3x+1.

C.y=—x"+3x+1. / _/

D. y=-x*+x-1.

Loi giai
Chon B
Dua vao d6 thi ta nhan thay do6 thi 1a cia ham sd bac 3 c6 hé s6 a>0.

D6 thi cia ham s nao duwdi day c6 dang duong cong trong hinh vé bén dwdi?
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Q
S
%)
8

________ _1_.____ e
A.y=x*-3x+2. B, y=§—-’j. C. y=’;:i. D. y=—x"+5x°—4.
Loi giai

Chon C

\ N, ax+b . .
Ham s0 trén c6 dang y = nén loai A,D.

cx+d
Ta c6 y(0)=2 nénloai B.

Cau19. Duong cong trong hinh vé la d6 thi cia ham s6 nao sau day?

x+3 y
A y= .
Y x—2
B. y=x>-3x.
1
— 2t 42 — N
C.y=x"-4x"+2 —5 > g
x-3
D.y="—
Y x+1 \

Loi giai

D6 thi trong hinh vé la ciia ham s6 ¢6 dang y = d +Z = LoaiB, C.
cx +

Db thi trong ham v& nghich bién trén ting khoang (—o;2) va (2;+)
Cau 20. Biét rr?mg hinh bén la d6 thi cia mot trong bon ham s6 cho ¢ cac dap an A, B, C,D. Hoi d¢ la

ham s nao? Ve

A y=—x"+2x°.

B. y=-2x"+4x" +1.

C.y= —%x" —x?+1.

[ &
D. y=x"-2x*+1. I H

Loi giai
Chon B
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Dua vao hinh dang ctia d6 thi, ta biét day 1a d6 thi ham bac 4 trung phuong y =ax* +bx* +c
voi a<0.
Cat truc tung tai diém M (0;1) =c=1

Ham s6 ¢6 3 cuc trinén ab<0=b>0. Suy ra chon dap an B

Cau21l. Ham s6 nao dudi day cé dang d6 thi nhuw duong cong trong hinh vé LY
bén?
A y=-x"+x"-1. T

o
B. y=x"-x"-1. @)
C.y=x"-x*-1.

D.y =—x*+x%-1.

Loi giai
Chon B
Dua vao hinh dang do6 thi suy ra d6 thi la d6 thi cia ham s6 bac bén c¢6 hé s6 a>0.
Cau 22. D0 thi hinh bén dudi la d6 thi cia ham sd nao sau day?

A y=—x"+2x". AQy

B. y=x"-2x%. 1
C.y=x'-2x*-3. <— -
D. y=x"-2x%.

Loi giai
Dua vao d6 thi ham sg, ta thdy nhanh cudi cua do thi dilén nén hé s6 a >0 va cit truc Oy
tai diém O suy ra ¢=0.
Cau 23. D06 thi duoc cho ¢ hinh dwéi la d6 thi ciia ham s6 nao trong cac v
ham s6 dwdi day? 17
A y= x*t—2x°.
B. y=2x"-2x*-1.
C. 3/:2x"'—2x2 -2.

D. y:—x4+2x2 +1.

Tt d6 thi ta thdy day la d6 thi ctia ham s6 trung phuwong véi hé s6 a >0, nén loai dap an D.

Loi gidi

Mt khac ham s6 dat cyc ti€u tai x=1 va x =-1 va gia tri cuc tiéu y(l) = y(—l) =-2,nén ta

Chon B
Cau 24. DPuong cong trong hinh bén la d6 thi ctia ham sd nao trong cac ham s6 dudi day?
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Cau 25.

Cau 26.

—
1
1
1

el e k]

/ 0
3 2 1 3 2 9
A, y=x"-3x"+1. B. y=§x =-3x"+—-x+1.
C. y=—1x3+3x2+gx+1. D. y=1x3+§x2—2x+1.
2 2 2 2

Loi giai

D6 thi ham s8 di qua diém (1;3) nén chi c6 ham s6 y = %xS —3x* +%x +1 tho man.

D06 thi cia ham s6 nao dwdi day c¢6 dang nhuw dwong cong trong

hinh vé bén dwdi
A, y=—-x°+3x". \ /
B. y= x®—3x%. 0 x

C.y=—x"+2x.
D. y:x4—2x2.

Dua vao d6 thi va cac phuong an tra 10i ta ¢6 d6 thi da cho la d6 thi cia ham s6

Loi giai

y=ax"+bx’*+c véihé s6 a>0 nén chon D.

D06 thi sau day la cia ham s6 nao?

2x+1 pos
A y= . Vol
Y x+1 : ¢
13
B .2+ .
x+1 : —
c o2l L/ =
- x—1 : 4 -3 2 —i1 § 1 2 3 4
x—1 |
D- = 1y -2
Yt :

Loi giai

Tiém can dung: x=-1
Tiém can ngang: y =2

Db thi ham s8 cat truc tung tai A(O;l) .
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au 27.

Cau 28.

Cau 29.

Cau 30.

Puong cong ¢ hinh bén dwdi la d6 thi cia mot ham sd duoc liét
ké & bon phuong an A, B, C, D dudi day.
Ham s6 d6 1a ham s6 nao?

A y=x"+x*+1.
B. y=x"-x%+1.
C.y=-2"+3x"+2.
D.y=x"-3x+2.

Bang bién thién dwdi day la cia mot trong bon ham s6 dwoc cho ¢ cac phuong an A, B, C D.
Hoéi @6 1a ham so nao?

Loi giai

T 9 +0o
Y - - - -
Y \ \
0 2
2x -1 2x—3 x+3 2x-5
A y= . B. y= . C.y="——. D. y= .
Y x—2 Y x+2 Y x—2 Y x—2

Loi giai

Tt bang bién thién ta thdy d6 thi ham s6 ¢ tiém can ngang y =2; tiém can dung x=2.
Taloai dap an B va C

Ham s6 nghich bién trén hai khoang (—oo; 2) va (2; +oo) nén loai dap an D

D6 thi cta ham s6 nao dudi day c6 dang duong cong nhu hinh bén? by /
A y= —x* +x%-1.

B. y=—x"+3x-1. /\\ o z
C. y=x"-3x-1.
D. y=x"-2x*-1.

Loi giai
Chon C
Ta thay hinh vé la d6 thi cia ham béc 3, loai A,D.
Lai ¢6 nhanh cudi cting ctua d6 thi di lén nén a>0—=Chon C
Cho ham s6 y=ax" + bx® + c,(a, bceR;a# O) c6 bang bién thién nhu sau:

X | —» -3 0 3 +o0
Vv - 0 + 0 -
7

y /747\1/74\
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Bang bién thién da cho la ctia ham s6 nao dwdi day?

A. y=—x"+18x"-1. B. y:lx“—gxz—l.
4 2
C. y:—lx“—gxz—l. D. y=—1x4+9x2 ~1.
4= 2 4 2
Loi giai

Vi lim y=-o0 nén a<0:loai B.

X—>+0

Ham s0 c6 ba diém cuc trinén ab<0:loai  C.
77
Vi y(3)=— nénloai A.
v(3)=7 -

Cau 31. Duong cong trong hinh bén 1a d6 thi ctia mot ham sd trong bon ham sd Ay
duoc liét ké & bdn phuong an A, B, C, D dudi day. Ham s6 d6 la ham s6
nao?
A y=—x>+3x*-2.
B. y=x"+x"-x+3.

C.y=—x"—x*-x+3.

Y =<

D. y=-x>-2x*—x+3.
Loi giai
Chon C
D6 thi ham s6 bacba cO hé s6 a<0=loai. B.
Db thi cit truc tung tai diém c6 tung do bﬁmg 3 = loai. A.
Ham s6 nghich bién trén R =loai. D.

Cau 32. Ham s6 nao trong bdn ham sd sau ¢ bang bién thién nhw hinh vé sau?

X | —0oo 0 2 +o00
y' + 0 - 0 +
2 +00
v TNl
—00 -2

A y=-x*+3x*-1. B.y=x"-3x’+2. C y=x+3x*-1. D.y=x>-3x+2.
Loi giai
Chon B

) va co y(0)=2,y(2)=—2 nén phu

Xétham s8 y=x°—-3x*+2 6 y' =3x° —6x, y'=0<:{x

hop véi bang bién thién trén.
Cau 33. Bang bién thién dwdi day 1a mot trong bon ham sd duoc cho ¢ cac phwong an A, B, C,D. Hoi
d6 1a ham sd nao?
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Cau 34.

Cau 35.

b - -
) 2 — +c —
T )
2x—1 2x—3 x+3 2x-5
A' = . B- = C. = o D, = .
Y=o 2 Y2 Y2
Loi giai
. , 2x-1
Xét phwong an A : y =
x—2
Txd: D=R\{2}.
y'= — > <0, VxeD.
(x-2)
Vay ham s6 nghich bién trén (—oo; 2) va (2; +oo).
Bang bién thién hinh bén la cua ham s6 nao dudi day?
X| —noo —2 -0
¥ =+ =+
G
¥ / / 3
3 — D
4x -3 3x+4
A y=x"—4x*+3. B.y=—x+3x-2. C. y= . D. y= .
y y Y x+1 =Y x+2

Loi giai

Quan sat bang bién thién lim y =3 nén tién can ngang la y =3,

x—>too

lim y =+ nén tiém can
x—>-2*

dtngla x=-2.

Nén loai A,B.

Ham s6 y = Sx+ o tién can ngang y = a_ 3, tién can ding x = —=-2.
x+2 c c

Bang bién thién sau day la ctia ham s6 nao ?

X —0 -1 0 1 +0
! 0 + 0 - 0

+
~ A 7
H““\_-\_4/ |

B. y=x"-2x*-3.

fet
|

el
|
[

A y=x"+2x*-3. C.y=—x*+2x"-3. D.y=x"+2x*+3.

Loi giai
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Can ctt vao bang bién thién ta c6 :

- P06 thi ham s6 di qua di€ém co toa do (O; —3) nén loai dap an D.
- lim y =+o0 nénloai dap an  C.
- P06 thi ham s6 di qua di€ém c6 toa do (—1; —4) nénloai dap an  A.

Dap an B dwoc chon.

Cho ham s8 y = ax® +bx* + cx +d ¢ d6 thi nhw hinh vé. Ménh
dé nao duoi day dung?

A.a>0b<0;c<0,d>0.

B.a>0,b>0;c>0,d>0.

C.a>0b>0;c<0;d>0.

Cau 36.

Y=

D. a<0;b>0;,c<0;d>0.
Loi giai
Chon C
* Tacd y' =3ax’ +2bx+c
* Dya vao hinh vé ta thay
+ Nhanh ngoai cung bén phai d6 thi di 1én tir trai qua phainén a>0.
+ P06 thi ham s cét truc tung tai diém c6 tung d6 duong nén d>0.
+Ham s6 c6 hai diém cyc tri x,, x,.

c
xlx2<0<:>3—<0“—>°>c<0
a

x1+x2<0<:>—§—b<0L°>b>O
a

Vay a>0;,b>0;c<0;d>0.

+b
cx+d
dinh nao sau day dung?
A. ab>0.

B. ac>0.

Cau37. Cho ham s8y="2"""0c6 do thi nhu hinh vé duéi day. Khing

g

C. ad>bc.
D. ¢d >0.

\ ~ 4 A \ A A a \ AV . 14 a
Ham s6 c6 mot duong tiém can ngang y =—. Ttr d6 thi c6 — >0 suy ra ac >0.
c c

Loi giai
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au38. Chohams§ y=ax®+bx’+cx+d (a,b,c,d € R)c6 do6 thi nhu hinh vé. y
C6 bao nhiéu s6 dwong trong cac s6 a,b,c,d
A.4.
B. 1. ,

0 X
C.2.
D. 3.

Loi giai
Dua vao d6 thi ham sd ta thdy a<0.
Db thi ham s8 cat truc tung tai diém (0 ;d) nén ta c6 d<0.

-b
, . o 0 (p>0
Ham s6 co6 2 diém cyee tri x,,x, >0 nén = .
c c<0
->0
a
Vay c61s0 duongla b.
Cau 39. Cho ham s6 bac ba f(x) =ax’ +bx* +cx+d c6 do thi nhu hinh vé sau. y
C6 bao nhiéu s6 dwong trong cac s6 a,b,c,d :
A. 0. f(x)
B. 1.
C.2. N
D. 3. .
Loi giai
Chon B .

Phén ngoai cung bén tay phai do thi di lén nén a >0

Tong hai hoanh d6 cua hai diém cuc tri dwong b >0=>b<0
a

. A7 . M ’ 7. A Cc
Hai diém cuc tri nam vé 2 phia véi truc Oy nén —<0=c¢<0

a
D6 thi ham s6 di qua goc toa dd nén d=0.
Vay c6 2 s6 duong.
Cau40. Cho ham s§ y="""%(a%0;a,b,ccR)c6 do thi nhu hinh bén. i
x—a |
Khang dinh nao duéi day dung? |
A.a<0,b>0, c=ab<O. === 4= —————

B.a>0,b>0, c—ab<0.
C.a>0,b<0, c—ab<0.
D. a<0, b<0, c—ab>0.

Loi gidi

* D6 thi ham s6 c6 tiém can ding x=a>0; tiém can ngang y=b>0.
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* Mat kh4c, ta thdy dang do6 thi 1a dwong cong di xudng ti trai sang phai trén cac khoang
Xac

dinh chlané nén y' = <0,Vx#a=c—-ab<0.

2
X—a

Vay a>0, b>0, c—ab<0.

Cau4l. Chohamso f(x)= 2—ax a,b,ce R, b+0) cd bang bién thién nhu sau
bx—c &
ax — 00 1 “+o0
y’ == -+
+00 3
y / /
3 —00

Trong cac s6 a,b,c cb bao nhiéu s6 am?
A. 2. B. 1. C.0. D. 3.

Loi giai
Tt bang bién thién ta co
f'(x)z aC_sz >0=ac—-2b>0
(bx—c)

) a>0
%a=3:>a=—3b :>—3b2—2b>0<:>—§<b<0:> b<0.
c c<0
—=1=c¢=b
b

Cdu42. Choham s6bacba y= f(x) =ax’ +bx* +cx+d c6 d6 thi nhu hinh vé.

y=f(x)

Tinh tong: T=a—-b+c+d.
A. 1. B. 3. C. -1 D. 0.

Chon C
Ta c6: y' =3ax* +2bx +c
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y'(1)=0 30+2b+c=0
y'(-1)=0  [3a-2b+c=0

Duwa vao do thi, ta co: | = .
y(1)=-1 a+b+c+d=-1
]/(_1)=3 —a+b—-c+d=3
a=1
. . b=0
Giai hé phuong trinh ta duoc 3
c=-—
d=1
Do d6: T=a+b+c+d=1+0+(-3)+1=—1.
Cau43. Choham s§ y:ax‘lb 6 d thi nhu hinh vé bén dudi.
x_

Yy

Khang dinh nao dudi day la dting?

A.b<0O<a. B. b<a<0. C.a<b<0. D. O<b<a.
Loi giai

Chon B

Dua vao d6 thi ham sg, ta thdy d6 thi ham s6 c¢6 duong tiém can ngang y=a.

Theo d6 thi suy ra a<0.

Db thi ham s8 cit truc hoanh tai diém (E ; 0) . Dua vao do thi, ta thdy b >0=b<0.
a a

Mat khac, ta cling co6 b >l=b<a.
a
Vay b<a<0.
Cau44. Chohams6 y=x>+bx’+d (b,d eR) c6 do thi nhu hinh vé dudi day

y

Y
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Cau 45.

Cau 46.

Ménh dé nao dudi day dung?

A.b>0;,d>0. B.b>0;, d<0. C.b<0;d>0. D. b<0; d<0.
Loi giai
Chon C
y'=3x"+2bx
x=0
y'=03x"+2x=0< 2
x=—=b
3
Do thicd x, =0; x., >0 nénsuyra b<0. Khi x=0=y=d>0
Cho ham s§ y =% +; v6i a,beR va 6 bang bién thién nhuw sau:
x+
z_—00 2 +00
Y — —

+00
y -1 T

Giatrictua a+b la
A. 1. B. 3. C. -1. D. -3

Loi giai
Tiém can dting x=-b=2=b=-2
Tiém can ngang y=a=-1
Vay a+b=-3.
ax+2

D6 thi hinh bén la ctia ham s6 y = (u,b 5 ]R). Khi d6 tong a+b bang

A

x+b

—_
o
=2

)

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

Loi gidi

* P06 thi c6 duong tiém can dung x=1. Suy ra b=-1.
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* P06 thi c6 duong tiém can ngang y=-1.Suy ra a=-1.
Vay a+b=-2.
Céau 47. Puodng cong hinh bén la d6 thi ham s6 y =ax* +bx’ +c v6i a, b, ¢ 1a cac s6 thuc. Ménh dé

nao duoi day dung?

A
Yo
0 x
r
A.a>0,b<0, c>0. B.a<0, b>0, ¢<0.
C.a<0, b<0, ¢<0. D.a>0, b<0, ¢<0.
Loi giai

D6 thi ham s6 c6 nhanh cu6i cung hudéng lén nén a >0.
D6 thi ham s6 c6 3 cyc trinén ab<0 ma a>0 nén b<0.
Db thi ham s6 cat truc tung tai diém c6 tung d6 am nén ¢ <0.

Cau4s. Tim a, b, ¢ d€ham s§ y= "2

cO d6 thi nhw hinh vé sau:
cx+b

v =

/!.L

\

A.a=1b=1c=-1. B.a=Lb=-2;,c=1.

C.a=Lb=2;c=1. D.a=2,b=-2,c=-1.
Loi giai

Chon B

D€ duong tiém can dung la x=2 thi PPN b=-2c.
c

D¢ duong tiém can ngang la y =1 thi I lea=c.
c

cx+2

Khi d6 y=——.D&dd thi ham s di qua diém (-2;0) thi c=1. Vay tacd
X —c<cC
a=Lb=-2;c=1.

Cau49. Hams6 y=ax*+bx’+c,(a#0) c6 d6 thi nhu hinh vé bén. Ménh dé nao sau day dung?
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Cau 50.

Cau 51.

\V

A.a>0,b<0,c<0. B. a<0,b<0,c<0.
C.a>0,b>0,c>0. D.a>0,b>0,c<0.
Loi giai
a>0 a>0
Dwa vao do thitacd <ab>0 <<b>0.
c<0 c<0
(a—l)x+b

Chohamso y = , d <0 c6 d6 thi nhu hinh trén. Khéng dinh nao dwéi day la diing?

S E——

\A\c}‘ .
\
A.a>1b>0,c<1. B.a>1b<0,c>1. C.a<1,b>0,c<1. D.a>1b>0,c>1.

Loi giai
Theo bai ra, duwong tiém can ding cua d6 thi ham s6 la x = —il.
C_
Puong tiém can ngang cua d6 thi ham s6 la: y = %
C_
Nhin d6 thi ta thdy: x:—il >0ma d<0=c-1>0=c>1.
C_

a-1
y=—1>0:>a—1>0:>a>1.

C_

Db thi cat truc tung tai diém c6 tung dd bang Z <0=b>0.

ax+b

Chohamsd y = c6 do6 thi nhu hinh bén dwdi, véi a, b, c € Z. Tinh gia tri ca biéu thirc

xX+c
T=a+2b+3c?
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Cau 52.

0 X
1 f\ﬁ.,____‘_‘_‘:
—
3
A. T=-8. B. T=2. C. T=6. D. T=0.
Loi giai

Ttr d6 thi ham s9, ta suy ra

© D0 thi ham s6 ¢6 tiém can ding la duong thang x =1, tiém can ngang la duong thang
y=-1

o D thi ham s8 di qua cac diém A(2;0), B(0;-2).

ax+b
xX+c

Tt biéu thitc ham s6 y = (vi d6 thi ham s& 1a d6 thi ham nhét bién nén ac—b#0), ta

suy ra

© Db thi ham s6 ¢ tiém can diing la duong thang x = —c, tiém can ngang la duong thang

y=a.

S b b

o D6 thi ham s6 di qua A| ——;0 |, B| 0;—|.
a c

Ddi chiéu lai, tasuyra c=-1, a=-1, b=2.

Vay T =a+2b+3c=(-1)+2.2+3(-1)=0.

Cho ham s6 y =ax* +bx* +c (a#0) cb d6 thi nhw hinh vé dudi day.

Ay

~|C

/\

Ménh dé nao dudi day dung?

A.a<0,b>0, ¢<0. B. a<0, b<0, ¢>0.
C.a<0,b>0, c>0. D. a<0, b<0, ¢<0.
Loi giai

Db thi cit truc tung tai diém (O;c), ttr d6 thi suy ra ¢ <0
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Mit khac d6 thi ham sd c6 ba di€ém cuc tri nén y' =0 c6 ba nghiém phan biét, hay
y' = 4ax® + 2bx = 2x(2ax2 + b) =0 c6 ba nghiém phén biét. Suy ra a,b trai dau.
Ma a<0=b>0

Cau 53. Cho ham s6 y = x®—6x"+9x 6 d6 thi nhu Hinh 1. Khi dé d6 thi Hinh 2 la ctia ham s& nao

dudi day?
v A v A
7 [ 1 Al 1
| 1 1
I I I
1 I I
| 1 1
| 1 1
| . i i
o] 1 3 7 _i 511 '
Hinh 1 Hinh 2
A. y:‘x3—6x2+9x‘. B. y:‘x‘3—6x2+9‘x‘.
C.y=—x>+6x"-9x. D. y:‘x‘3+6‘x‘2+9‘x‘.
Loi giai

D6 thi ham s8 ¢ hinh 2 nhan lam truc d6i xtmg nén 1a ham s6 chan. Loai di 2 phwong 4n

y=-x>+6x"-9x. va y =‘x3 —6x° +9x‘..

Mat khac, voi x =1, ta co y(l) =4 (nhin vao d6 thi) nén chon phuong an y = ‘xr —6x?+ 9‘x‘.
Cau 54. (MD 101 - 2020 Lan 1) Cho ham s8 f(x)=ax®+bx’+cx+d(a,b,c,d € R) c6 bang bién thién

nhu sau:
T —o 0 4 + oo

f(z) + 0o - 0 +

3 + oo
fz) _m/ \5/

C6 bao nhiéu s6 duong trong cac s6 a,b,c,d?
A. 2. B. 4. C.1. D. 3.

Loi giai

Tt bang bién thién, ta cd
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Cau 55.

Cau 56.

1
£(0)=3 d=3 =7
f(4):—5<:> 64a+16b+4c+d:—5<:> b__§
f'(0)=0 c=0 2
f(4)=0  |48a+8b+c=0 c=0

d=3

Vay trong cac s6 a,b,¢,d c6 2 sd duong.
(MP 104 - 2020 Lan 2) Cho ham 8 f(x)=ax’+bx*+cx+d (a,b,c,d € R) c bang bién thién

nhu sau:

C6 bao nhiéu s6 dwong trong cac s6 a,b,c,d?
A. 4. B. 2. C. 3. D.1.

Loi giai

Ta co: f(x):ax3+bx2+cx+d (a,b,c,de]R)
:>f'(x)=3ux2+2bx+c

Do thi ham s§ f(x) 6 hai diém cyc tri A(0;—1), B(4;-5) nén ta c6 hé:

f(0)=—1 d=-1 =3
f(4)=—5® 64a+16b+4c+d =5

£(0)=0 c=0
"(4)= 48a+8b+c=0 c=0
la)-o o

(MD 104 - 2020 Lan 1) Cho ham s6 y = ax® +bx” +cx +d(a, b,c,de R) c6 do6 thi la duong cong

b= e Trong cac s6 a,b,c,d cd 1 s6 duong,.

trong hinh bén. C6 bao nhiéu sd duwong trong cacsd a,b, ¢, d?
Yy

Q
..-—'-"""—-_‘
81
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Cau 57.

Cau 58.

A. 4. B. 2. C. 1. D. 3
Loi giai
Chon C
Ta ¢6: y' =3ax’ +2bx+c
Dua vao d0 thi ta thdy a<0
2
Ary,>0 b*—9ac>0
\ N s . A A 2b b<0
Ham s6 c6 2 cuctriamnén {S<0 < <——<0
a c<0
P>0 c
—>0
3a

Do thi cit truc Oy tai diém (O;d) nén d>0

Vay c¢6 dung 1 s6 dwong trong cac s a,b,c,d.

(M 102 - 2020 Lan 2) Cho ham s8 f(x)=ax® +bx*+cx+d (a,b,c,d € R) c6 bang bién thién
nhu sau
x| -0 -2 0 oo
f'(x)

f(x)

+ 0 - 0 +
/ 2 \ m
=00 1 /

Cé bao nhiéu s6 dwong trong cacsé a, b, ¢, d?
A. 2. B. 4. C.1. D. 3.

Loi giai
Twr dang diéu su bién thién ham s6 ta c6 a>0.
Khi x=0 thi y=d=1>0.
x=-2

Mit khéac f'(x)=3ax? +2bx+c. Tt bang bién thién ta c6 f'(x)=0< .
& x=0

Tt d6 suy ra c=0;_3—2b=—2:>b=3a>0.
a

Vay c63s6 duongla a, b, d.

(PMH - 2020) Cho ham s6 f (x) = ;zx 1 (a, b,ce ]R) c6 bang bién thién nhu sau:
xX+c
r | =0 2 +oo
f'(x) + +
+00 1

/

1 —00

Trong cac s6 a,b va ¢ c6 bao nhiéu s6 duong?
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Cau 59.

A. 2. B. 3. C. 1. D. 0.
Loi gidi
Chon C
SN ax+1 . A A e NI 2 (S A A
Ham s f(x)= ; c6 duong tiém can ding la duong thing x = -3 va duong tiém can
x+c
ngang la duong thang y = % .
_C
N n A , b c
Ttr bang bién thién ta co: <a=b= 3 (1)
4_1
1t e ac—b
Mat khac: f (x)z 5
(bx + c)

Vi ham s& da cho dong bién trén cac khoang (—;2) va (2;+) nén

f'(x)z ac_b2>0<:>ac—b>0 (2)
(bx+c)
2
Thay (1) Vao (2),ta dwoc: 0P e>0e0<ce<l.
2 2
Suy ra c 1a s6 dwong va 4, b 1a s6 am.
(MD 101 - 2020 Lan 1) Cho ham s6 y=ax®+bx*+cx+d
(a,b,c,d e R) c6 dd thi la duong cong trong hinh bén. C6 bao nhiéu

s0 dwong trong cacsd a, b, ¢, d?
A. 4.

N =

1.
2.
3.

w

Loi giai
Chon C
Tacd limy=+0 = a<0.

X—>+%0
Goi x,, x, la hoanh d¢ hai diém cuc tri cia ham s0 suy ra x,, x, nghiém phuwong trinh
y'=3ax’ + 2bx+c =0 nén theo dinh ly Viet:

+) Tong hai nghiém x1+x2=—%>02>g<02>b>0.

+) Tich hai nghiém xx, = BL >0=¢<0.
a
Lai c6 d6 thi ham s6 cit truc tung tai diém c6 tung do duwong nén d>0.
Vay ¢6 2 s6 duong trong cacsé a, b, c, d.
------------------ 3 | f |—
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CHUYEN DE 86

\___ SUTUONG GIA0

I. KIEN THUC CAN NHO.

Phuong phdp tong qudt

Cho hai ham s8 f(x) va g(x) c6 do thi lan luot 1a (C,);(C,). Khi d6 s6 giao diém (diém chung)
ctia hai d6 thi (C,);(C,) chinh 1 s6 nghiém f(x)=g(x).
Vi g(x) =0 thi phuwong trinh f (x) = g(x) la phuwong trinh hoanh d¢ giao diém véi truc hoanh.

0 Cho hai ham s6 f(x) va g(x) ¢6 do thilan luotla (C,);(C,). Khi d6 s6 giao diém (diém chung)
ctia hai d thi (C,);(C,) dua vé dang:
ax® +bx’ +cx+d =0 (*).
3 Vdi bai phuwong trinh (*) c6 chira tham s8 thi ta ¢ cac phuong phap sau:
— Nham dwoc (*) c6 nghiém nghiém x = x, khi d¢:

X=X
01 ax3+bx2+cx+d=0<:>(x—x0)(a1x2+b1x+cl)=0<:> °

Détich ra dwoc nhw thé'ta chia hookne.

— Tuy theo yéu cau bai toan ma cé diéu kién cho ax* +bx+c, =0.

— Co1ap duoc tham s& m vé mot vé€ (v€ phai) va bién s6 ¢ v€ con lai (v€ trai) cd dang:

h(x)=k(m)
O 2 Khi dé thuc hién cac budc sau:
O Buwéc 1. Tinh /'(x)— 1ap BBT ctia ham s8 h(x).

, e
ax"+bx+c, =0

O Bwoc 2. Ttr BBT ctia ham s6 h(x) ta thue hién yéu cau bai toan.

O (*) c6 mot nghiém <« f(x) khong c6 cuc tri hodc ¢6 cuc tri thoa f,.f., >0.
O (*) c6 hai nghiém pb< f (x) cd cuec tri thoa f,.f., =0.
O (*) c6 ba nghiém pb < f(x) o cuec tri thoa f,.f., <0.

phwong trinh dwong thang qua hai diém cuec tri két hop dinh 1y Vi-ét &€ tinh f.,.f.. .
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0 M6 rong:
1. Dinh ly Vi-ét:
b
X, 42X, =——
O Cho phuong trinh ax® +bx+c=0 c6 2 nghiém x,,x, thi ta co: . “.
XX, = 4

b
X, +X, + X, ==

\ /4 A \ /4 C
O Cho phwong trinh ax® +bx* +cx+d =0 cé 3 nghiém x,,x,,x, thita cd: {xx, +x,x, +x,x, =—.
a

XXXy =——
17273
a

2. Tinh chét cdp s6 cong:
O Cho 3 s0 a,b,c theo thit ty d6 lap thanh 1 cdp s6 cong thi: a+c=2b.
Khi d6 ta c6 bai toan sau:
Tim m dé’d6 thi ham bdc ba cit truc hoanh tai 3 diém ldp thanh 1 cdp s6 cong.
A - A A b Y * A ?2 \
O Diéu kién can: X, = "3 la 1 nghiém ctia phuong trinh.
Tt d6 thay vao phuong trinh dé tim m.
O Diéu kién da: Thay m tim duogc vao phwong trinh va kiém tra.

Phuong phdp gidi tuong giao d6 thi ciia ham s6 bdc bon

0 Cho hai ham s6 f(x) va g(x) c6 dd thilan luotla (C,);(C, ). Khi d6 s6 giao diém (diém chung)
ctia hai d6 thj (C,);(C,) dua vé dang triing phuong:

ax* +bx* +¢c=0 (*)

3 Vdi bai phurong trinh (*) c6 chira tham s8 thi ta ¢ cac phuong phap sau:
Phuong phap nhdm nghiém:
— Gia st x =x, la mot nghiém ctia phuong trinh.

Ol —Khi d6 ta phan tich: f(x,m):(x2 —xg)g(x):o@{

— Duyaa vao gia thiét xit Iy phwong trinh bac 2 g(x)=0

Phuwong phap dat an phu:
02 - Dit t=x,(¢t>0). Phuong trinh: at’ +bt+c=0 (2).

g(x)=0

t, <0=t,

@ D€ (1) c6 dang 1 nghiém thi (2) c6 nghiém ¢, ¢, thoa man: [

1 2
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? I3 7 N \ 7 [N 2 ~ t 0 t
@ D€ (1) c6 dung 2 nghiém thi (2) c6 nghiém ¢, ¢, thoa man: { 01 <t - tz
<L =h

® Dé (1) ¢6 dang 3 nghiém thi (2) ¢ nghiém t,,t, théa man: 0=t <t,

@ Dé (1) ¢6 dang 4 nghiém thi (2) ¢ nghiém ¢,,t, thoa man: 0<t, <t,
O Tinh chat cdp s6 cong:
O Cho 380 4,b,c theo tht ty d6 14p thanh 1 cdp s cong thi: a+c=2b.
Khi d¢ ta c6 bai toan sau:
Tim m dé’d6 thi ham bdc bon cit truc hoanh tai 4 diém ldp thanh 1 cdp s6 cong.
O Dat t=x°,(¢20). Phuong trinh: at’ +bt+c=0 (2).
O D& (1) cat (Ox) tai 4 diém phan biét thi (2) phai c6 2 nghiém duwong t,,t, (t, <t,)thoa man
t,=9t .
O Keéthop t, =9t vdi dinh ly Vi - ét tim duoc m.

Phuong phdp gidi twong giao do thi cia ham s6 phdn thiic

[ Cho ham s8 y =% +Z (C) va duong thang d:y = px+q. Phuong trinh hoanh d6 giao diém ctia
cx+

(C) vad:

ax+b

=px+q < F(x,m)=0 (phwong trinh bac 2 &n x tham s6 m).
cx+d

0 Mot s6 cau hoi thuong gap:
01 |Tim m déd cat (C) tai 2 diém phan biét < (1) c6 2 nghiém phan biét khac 4,

c

Tim m dé d cit (C ) tai 2 diém phan biét thudc 2 nhanh cua (C ) = (1) co 2 nghiém

Pal - N \ 2 ~ d
phan biét x,,x, va thdoaman x, <-—<x,.
c

Tim m dé d cit (C ) tai 2 diém phan biét A va B thdéa man diéu kién hinh hoc cho
trudc:

05 ® Doan thang AB=k

@ Tam gidc ABC vudng.

® Tam giac ABC c6 dién tich S,
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M Quy tac:

O Tim diéu kién ton tai A;B < (1) c6 2 nghiém phan biét.

O Xac dinh tga do cia A va B (chay Vi ét)

O Dua vao gia thiét xac lap phuong trinh an m. Tt d6 suy ra m.
M Chu y: Cong thitc khoang cach:

#) A(x0.) Bxv,): AB=(x,~x,) +(v, -, )

M(xo;yo) ‘Axo+By0+C‘
d(M,A)= :
i {A:Ax0+ByO+C=0:> ( ) JA? 4+ B?

II. CAC DANG BAI TAP.
Dang toan 1. DEM SO GIAO DIEM (DIEM CHUNG) BIET HAM TUONG MINH.

| Phuwong phap giai |

Vi du 01.

D6 thi ham s6 y=15x* —3x* —2018 cit truc hoanh tai bao nhiéu di€m?
A. 2 diém. B. 3 diém. C.1 diém. D. 4 diém.
Loi giai

Phuong trinh hoanh d¢ giao diém d6 thi ham s6 va truc hoanh:
15x* —3x*~2018=0 (*).

bat x> =¢, t>0. Phuong trinh twong dwong

_ 3+4/121089 50
30 _
;o 3-+/121089 <0
30
_ 3+ \/121089 nén (*)
30

t
15t —3t-2018=0 <

=t co 2 nghiém phan biét.

Vay d6 thi ham s6 cit truc hoanh tai 2 diém.
Vi du 02.

2
Puong thing y=2x—1 ¢6 bao nhiéu diém chung v6i 6 thi ham s§ y=>—> 3

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

Tap xac dinh: D= R\{—l} .

Xét phuong trinh hoanh d6 giao diém ctia dwong thang d:y =2x-1 va do thi
x> —x-1

(C):y=

x+1 X’ —x-1= (2x 1)(x+1) (2)
x=0
x=-2

Suy ra d va (C) c6 hai diém chung.

Ta cod (2) <:>x2+2x=0<:>[

D6 thi ham s0 y=2x* -3x* va d6 thi ham s6 y=-x"+2 c6 bao nhiéu diém chung?
A. 4 B. 2 C.1 D. 3
Loi giai

Chon B
Phuong trinh hoanh d¢ giao diém:

2 1+\/—

2x' -3’ =—x*+2 ox*-x*-1=-0 ,/1+\/_
2 1+\/—

T
Phuong trinh trén cé hai nghiém phan biét.
Do d6 s6 giao diém ctia hai d6 thi ham sg 1a 2.

Vi du 04.

Cho d6 thi (C): y =2x" -3x* +2x+2 va duong thang d:y =2x+1. Hoi d va (C) c6 bao nhiéu
giao diém nam beén tréi truc tung.
A. 2. B. 4. C.0. D. 1.

Loi giai

Ta c6 phuong trinh hoanh d6 giao diém 2x* —3x* +2x+2=2x+1

2 _
= 2x' -3 +1=0 < x2_£<:> x—+£'
2 T2

Ta c6 giao diém nam bén trai truc tung thi tng véi hoanh d6 1a s6 am nén nhén x=-1

2
>
Vay ¢6 2 diém thoa dé bai.

’ =
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Vi du 05.
Cho ham s8 y =x°+ax*+bx+c ¢6 d6 thi (C). Gia st a,b,c thay d6i nhung ludn thoa man

diéu kién b+1l<a+c< —(b +1) . Khi dé (C ) cat truc hoanh tai bao nhiéu diém phan biét?

Al B.2 C.3 D.0
Loi giai
Chon C
—b+c—-1>0 -1)>0
Ta c6: b+l<a+c<—-(b+1)< amomeTE N (1 :
a+b+c+1<0 " | f(1)<0
Mt khac ham s6 da cho lién tuc dong thoi lim y = —o0; lim y = +o0.

Do dé theo nguyén ly ctia ham s lién tuc, ton tai cac giao diém ctia d6 thi ham s&
y=x"+ax® +bx +c voi truc hoanh trong cac khoang: (—oo; —1) ;(—1;1) ;(1; +oo) )

Vay c6 3 giao diém.

Dang toin 2. DEM SO GIAO DIEM (DIEM CHUNG) BIET DO THI/BBT.

Phuwong phdp giai

O  Giai phuong trinh f(x)=a vdi a 1a hdng s6 ta ké dudong thdng y=a song song véi Ox
cat do thi f(x) tai bao nhiéu diém thi c6 bdy nhiéu diém chung.

O Ap dung cac phép bién d6i &6 thi & “Chuyén dé 05. D6 thi ham s6”

Cho ham s8 f(x)=ax* +bx* +cx+d c6 d6 thi nhu hinh vé 4
duwdi day. S6 nghiém cua phuong trinh f(x)+1=0 la
A. 3. ~ 1!
B.O. - , .
C. 1. -1 v
D. 2. i

— 3D :

Loi giai

Ta cé f(x)+l:0<:>f(x)=—1.
Ké duong thing y=-1 cat do thi ham s§ f(x) tai 3 di€m phén biét nén phuong

trinh da cho cé 3 nghiém.
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Vi du 02.

Cho ham s6 y = f(x) c6 bang bién thién nhw sau:
—00 —1 3 —+o0
y' + 0 - 0 +
Y 5 +0o0
/ !
56 nghiém ctia phuong trinh |£(x)-2=0 la
A. 4. B. 1. C. 3. D. 2.
Loi giai

Tw bang bién thién ctia ham s§ y = f(x) ta c6 bang bién thién ctia ham s y = ‘ f (x)‘

nhuw sau:
X — X, -1 3 +@
7 : = 0 : 0+
f(x)

Goi x,la gia tri thoa man f

Duwa vao bang bién thién cta ham sO y= ‘ f ‘ ta dwa ra két luan vé sd nghiém caa

phuong trinh |f(x)-2=0 la 4 nghiém.

Vi du 03
Choham s y=f (x) xac dinh trén R\ {—1} , lién tuc trén moi khoang xac dinh va c6 bang

I
0

bién thién nhu hinh sau

L |- —1 3 +o0

y + - 0 +

y 2[|*+< v
— 00 _4

Tim tap hop tat ca cac gia tri cua tham s6 thuc m sao cho phuong trinh f (x) =m cb

dung ba nghiém thuc phan biét
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| A. (—4; 2). B. [—4;2). C. (—4;2]. D. (—oo; 2].

S8 nghiém phuong trinh f(x)=m 1a s6 giao diém ctia hai duwong y = f(x) va y=m:

Loi giai

la dwong thang song song véi truc Ox cat Oy tai diém c6 tung do m.

Phuong trinh c6 3 nghiém thuc phan biét khi duong thang y=m cat 6 thi y= f (x)
tai ba diém phan biét.

Dua vao bang bién thién c6 me(—4;2).

Ham s0 y=x>-3x*+2 c6 d0 thi la duong cong nhu hinh vé bén.
Phuong trinh (x3 -3+ 2)3 —S(x3 —3x% + 2)+ 2=0 c6 bao nhiéu
nghiém thuc phan biét ?

A. 9.

B. 6.
C. 5.
D. 7.

Loi giai

Goi a, 1, b voi —1<a<0 va 2<b<3 la hoanh d6 cua ba giao diém cua d6 thi va truc
Ox.

x*=3x*+2=a
Tac6 (x* -3¢ +2) ~3(x*~3r+2)+2=0(1) & | x* -3 +2=1.

X -3x*+2=b
x*—3x*+2=a c6 ba nghiém phan biét.
x°—3x* +2=1 c6 ba nghiém thuc phan biét.
x°—3x* +2=b c6 mot nghiém thuec.
Vay phuong trinh (1) cé 7 nghiém.

Vi du 05.
Cho d6 thi ham s6 y = f(x) ¢6 do thi nhw hinh vé. Tim s&

nghiém ctia phuwong trinh f (x) =X.
A. 2

B. 3
C.0
D.1
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Loi giai
S6 nghiém cua phuong trinh f(x)=x bang s8 giao diém ctia d6 thi ham s8 y = f(x)

va y=x.

Duwa va hinh vé suy ra phuwong trinh f (x) =x ¢O 3 nghiém.

Dang toan 3. TIM m DE DTHS GIAO VOI (C’) TAI n NGHIEM.
Phuwong phdp giai
O Véi db thi ham s6 bac ba:
— Nhdm duoc (*) c6 nghiém nghiém x = x,, khi d6:

3 2 2 X=X
01 ax” +bx +cx+d=0<:>(x—xo)(a1x +b1x+cl)=0<:>
Dé'tdch ra dwoc nhw thé'ta chia hookne.
— Tuy theo yéu cau bai toan ma cé diéu kién cho ax* +bx+c, =0.
— C0 lap duwoc tham s6 m vé mot v€ (v€ phai) va bién s6 ¢ v€ con lai (v€ trai) co

dang: [h(x)=k(m)

0 2 Khi d6 thuc hién cic budc sau:
O Budc 1. Tinh #'(x)— 1ap BBT ctia ham s8 h(x).

O Bwdce 2. Ttr BBT ctia ham sO h(x) ta thuc hién yéu cau bai toan.

~Ham s6 f (x) =ax’ +bx’ +cx+d cb cdc di€m cyec tri la “sd dep”, khi do:

) e
ax”+bx+c =0

O (*) c6 mét nghiém <« f(x) khong c6 cuc tri hodc ¢6 cyc tri thoa f,,.f., > 0.
03 O (*) c6 hai nghiém pb <> f(x) 6 cuc tri théa f,.f., =0.
O (*) c6 ba nghiém pb < f(x) cd cuec tri thoa f,.f., <0.

O 4 dung phuong trinh dwong thing qua hai diém cuc tri két hop dinh ly Vi-ét dé tinh
fCD 'fCT °

O Vi d6 thi ham s6 bac bon (trung phuong):
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Phuong phap nhdm nghiém:
- Gia st x =x; la mot nghiém cua phuwong trinh.

01 — Khi d¢6 ta phan tich: f(x,m)=(x2 —xé)g(x)=0<:>

""""" Phuong phép st &n phw:
—Dit t=x%,(t20). Phuwong trinh: at* +bt+c=0 (2).
PN o o n .. |t<0=t
@ D€ (1) c6 dang 1 nghiém thi (2) c6 nghiém ¢, ¢, thoa man: tl - t 8
Lh=h ™=
02 - L, A . , n , 5 _tl<0<t2
@ Dé (1) c6 dung 2 nghiém thi (2) cé nghiém ¢,¢, thoa man: 0<t i
|U<i =1,

® Dé (1) ¢6 dang 3 nghiém thi (2) ¢ nghiém ¢,¢, théa man: 0=t <t,

@ D€ (1) c6 dung 4 nghiém thi (2) c6 nghiém ¢, ¢, thoa man: 0<t <t,
O Véi d6 thi ham s6 phan thic:

03 Cho ham s8 y =20 (C) va dudng thang d:y=px+q. Phuong trinh hoanh d¢ giao diém

cx+d
cua (C) va d: Zj:s = px+q < F(x,m)=0| (phwong trinh béac 2 an x tham s& m).

0 Mot s6 cau hoi thuong gap:

01 Tim m d€ d cét (C) tai 2 di€ém phan biét < (1) c6 2 nghiém phan biét khac —é.
c

Tim m d€ d cdt (C) tai 2 diém phan biét ciing thudc nhanh phai cta (C) < (1) c6

A AL 1A S e ~ d
2 nghiém phan biét x,,x, va théaman :—=<x, <x,.
c

Tim m d& d cat (C) tai 2 di€m phan biét cling thudc nhénh tréi ctia (C) < (1) ¢6 2

‘A A T A s ~ d
nghiém phan biét x,,x, va théa man x, <x, <——.
c

Tim m d€ d cét (C) tai 2 di€m phan biét thudc 2 nhanh ctia (C) < (1) 6 2 nghiém

phan biét x,,x, va théa man x, < 4. X, .
¢
Tim m d€ d cit (C) tai 2 di€m phan biét A va B thoa man diéu kién hinh hoc cho
trudc:
05 ® Doan thang AB=k
@ Tam giac ABC vudng.
® Tam gidc ABC c6 dién tich S,
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Vi du 01.

Tim tat ca cac gia tri thuc cia tham s m sao cho d6 thi cia ham s6 y =2x° —(2+m)x+ m
cat truc hoanh tai 3 diém phan biét.

A.m>l. B.mS%. C.m>—%;m¢4. D.m>—%.

Loi giai
Chon C
Xét phuong trinh hoanh d¢ giao diém cua d6 thi véi truc hoanh ta co.
2x° —(24+m)x+m=0< Zx(x2 —1)—m(x—1) =0 (x—l)(Zx2 + 2x—m) =0.
Vay phuong trinh luén c6 mot nghiém x=1.
D& d6 thi ham s& cat truc hoanh tai ba di€m phan biét thi phwong trinh:
2x* +2x-m=0 c6 hai nghiém phan biét khac 1.

A'=1+2m>0 1
& S——<m=4.
212+21-m=0 2
Vi du 02.
Tat ca cac gia tri ciia tham s8 m d& ham s8 y = x* —2x? +m cét truc hoanh tai 4 diém la
A. -1<m<0. B. 0<m<1. C. -1<m<0. D. O0<m<1.

Loi giai
Phuong trinh hoanh d6 giao diém x*-2x*+m=0< x*-2x*=-m.
Vé d6 thi ham s6 y=x*-2x*, ta thdy d€ phuong trinh trén c¢6 4 diém phéan biét thi
-1<m<Q0.
Suy ra 0<m<1.
Vi du 03.

Goi S 1a tap hop tat ca cac gia tri ctia tham s6 m d€ phuwong trinh ‘Zx“ —4x? +:q =m co 8

nghiém phan biét. Tim S?

A. S=(12) B. s=(0;2) C. 5=(0;1) D. 5=(-11)
Loi giai
Chon C
x=0
Xétham s6: y=2x"-4x*+1. y'=8x"-8x, ¥'=0<=8x-8x=0 < |x=1
x=-1

Ta c6 bang bién thién:
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—m -1 0 1 +ao

x
¥ - 0 + 0 - 0

NG N

Suy ra d6 thi ham s6 y = ‘2x4 —4x? +1‘

3__

2+

AN A\ WA\
AV BAVAR
1

2

T
-2

Nghiém ctia phuong trinh ‘Zx“ —4x? +1‘ = mchinh 12 s6 giao diém ctia dwong thang
y=m va dothi ham sGy = ‘Zx“ —4x* +1‘ . Dwa vao d6 thi ta c6 khi 0<m <1 thi phuong
trinh da cho cé 8 nghiém phan biét.
Vi du 04.
Cho ham s6 f(x)=x"—3x*+2 c6 d6 thi la duong cong trong hinh

bén. Tim tat ca cac gia tri thiec ctia tham s6 m dé phuwong trinh
‘x‘s —3x? +2=m c6 nhiéu nghiém thuc nhat.

A. 2<m<2.

B. 2<m<2.

C.0<m<?2.
D. 0<m<?2.

Ta co ham s6 g(x)= ‘x‘s —3x?+2 1a ham s8 chdn nén d6 thi nhan truc Oy 1am truc d6i

Loi giai

xuing.

Khi x>0, g(x)=x*-3x"+2.

= D0 thi ham s6 g(x)= ‘x‘s ~3x° +2 ¢6 dang nhu hinh vé.
Y
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Dua vao do6 thi suy ra phuwong trinh ‘x‘s —3x% +2=m ¢ nhiéu nghiém thyc nhat khi

vachi khi 2<m<?2.

Vi du 05.

Tim tat ca cac gia tri thuc cua tham s& m d€ d6 thi ham s& y=x°+mx+2 cit truc hoanh
tai mot diém duy nhat.
A. -3<m<Q0. B. m>-3. C. m<-3. D. m>0.

Loi giai
Chon B
Phuong trinh hoanh dé giao diém ctia d6 thi (C) va truchoanh 1a x¥*+mx+2=0

om=—2_y (do x=0 khong la nghiém ctia phuong trinh).
X

é \ ~ __E_ 2‘ —
Xét ham s g(x)= D R\{0}.
: 2 :
g(x)=—x2—2x; g(x)=0<:>x=1.

Bang bién thién

X | —xo 0 1 +x
' + + 0 -
+x -3
y / / \
—0 - —0 &

Dua vao d6 thi ta c6, &€ d6 thi ham s8 y = x* +mx+2 cit truc hoanh tai mot diém
duy nhat thi m>-3.
Vi du 06.

Cho ham s6 y = 2x_l(C) va duong thang d:y=x+m. Vi gia tri ndo ctia tham s& m thi

1
duong thing cit d‘éxthi (C) tai hai diém phan biét.
A. m<-5. B. me(—oo;—5)u(—1;+oo).
C. 5<m<-1. D. m>-1.
Loi giai
Xét phuong trinh hoanh dé giao diém 21"_ ‘xl —xm.

2x-1
1-x

Puong thang cat do thi (C) tai hai diém phan biét khi =x+mco hai nghiém

phan biét.
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Tace 2L o {Zx—lz(x+m)(1—x) - {xz +(m+1)x—m-1= 0.
1-x x#1 x=1

Do d6 dwong thang cat do thi (C) tai hai diém phén biét khi phuong trinh ¢4 hai

nghiém phan biét khac 1 ttc la

{(m +1)2 +4(m+1)>0

< m? +6m+5>0< me(—0;-5)U(-L+x).
1+(m+1)-m-1#0

Dang toan 4. TIM m DE DTHS PHAN THUC GIAO V3I (C’) THOA DIEU KIEN.

Phuwong phap giai

O Véi d6 thi ham s6 phan thic:

[ Cho ham s6 y=2 +Z (C) va duong thdng d:y=px+q. Phuong trinh hoanh d6 giao diém
cx +
ax+b

cua (C) va d: = px+q < F(x,m)=0| (phwong trinh béac 2 an x tham s& m).

cx+d

O Mot s6 cau hoi thuong gap:

01 |[Tim m dé€d cit (C) tai 2 di€m phan biét < (1) c6 2 nghiém phan biét khac 4
c

Tim m d& d cat (C) tai 2 diém phén biét ciing thudc nhanh phai ctia (C) < (1) <6

A A A N\ 2 ~ d
2 nghiém phan biét x,,x, va théaman : ——<x, <x,.
c

Tim m d€ d cit (C) tai 2 di€m phan biét cung thudc nhanh trai cua (C ) & (1) co2

LAY ey LAY \ 2 ~ d
nghiém phan biét x,,x, va thoaman x, <x, <——.
c

Tim m d€ d cit (C) tai 2 di€m phan biét thudc 2 nhanh cua (C ) < (1) c6 2 nghiém

A LAY N\ 2 ~ d
phan biét x,,x, va thoaman x, <-—<x,.
c

Tim m d€ d cit (C) tai 2 di€m phan biét A va B thoa man diéu kién hinh hoc cho
trudc:

05 ® Doan thang AB=k

@ Tam gidc ABC vudng.

® Tam giac ABC c¢ dién tich S,

Vi du 01.

Cho ham s6 (C):y = x—;i . Duong thing d:y=x+m cat do thi (C) tai hai di€m A,B phan
X

biét va AB =22 khi m nhan gia tri nao trong cac gia tri sau day?
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| A . m=-2. B. m=1. C. m=8. D. m=5.

Loi giai

M Phueong trinh hoanh d6 giao diém.

x—2
—:x+m:>x—2=x2+(m+1)x+m:>x2+mx+m+2:0,x¢—1.
x+1
| x +x,=-m
Tacd <™ 2 maAB=‘xl—x2‘x/§.
XX, =m+2

=6 i
= AB? =(52—4P).2:>mz—4(m+2)=4:>m2—4m—12:0:{m , (nhén hét).
m=-—

Do diéu kién A=m?—-4m—-8>0.

Vi du 02.

Cho ham s6 y = 2x _11(C ). Tim gié trj m d&€ duong thang d:y=x+m cét (C) tai hai diém
x_
phan biét sao cho tam gidc OAB vuong tai A hoac B.
A. m=1i\/§. B. m=1i\/§. C. m=1i\/g. D. m=1i\/§.

Loi giai

Phuong trinh hoanh d¢ giao diém

) :x+m<:>x2+(m—3)x+l—m:0 (*)

A=m*>-2m+5>0

ludn da
(1) +(m-3) 2e1om e (O AU

Ta cé d cit (C ) tai hai di€ém phan biét khi chi khi {
vOi moi m).

x,+x,=3-m

Goi x,x, la hai nghiém phuong trinh (*), ta c6 { va (C) cit d tai

xx,=1-m
A(xl;x1+m), B(xz;x2 +m).
Vecto AB= (x,—x;;x,-x,) cing phuwong véi vecto i =(1;1).

Tam giac OAB vudng tai A khi chi khi OAii =0 2x,+m=0.

x,+x,=3-m 2x, =-m
7 A \ m:1+\/§
Ta c6 hé phuong trinh {xx,=1-m <<<2x,=6-m = &
2x, =~m —m(6—m)=4—4m m=1-v5

x+2

Phuong trinh ti€p tuyén ctia d6 thi ham sd y = biét tiép tuyén d6 cat truc tung va

2x+3
cit truc hoanh tai hai diém phan biét A, B sao cho tam giac OAB can la
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A y=x-2. B. y=—x+2. C.y=—x-2. D. y=x+2.
Loi giai
Chon C
Goi (C) 1a db thi ham 8 y = "2
2x+3
Goi M| m; m+2 e(C), m¢—§.
2m+3 2
Taco y'=— > =Pphuong trinh tiép tuyén d cta (C) tai M la:
(2x+3)
1 m+2 1 2m’ +8m+6
y=- z(x_ )+2 <Y=- 2 X 2
(2m+3) m+3 (2m+3) (2m+3)
2
1m0y | 0,21 B <6
(2m+3)

d\Ox = B(2m® +8m +6;0).
, . ., A#0 #-1
Ba diém O, A, B tao thanh tam giac = =2m*+8m+6=%0 = " .
B+0O m+#-3

Ta thdy AOAB vudng tai O nén theo gia thi€t AOAB can tai O
< OA=0B

‘2m2+8m+6‘ ,
W:\zm +81m-+6].

Vi 2m’ +8m+6 # 0 nén phuong trinh twong duong véi
m=—1(L)

m=-2(TM)

Khi d6, d:y=—x-2.

(2m+3) =1 @[

Vi du 04.

Tim m d€ duong théng y=mx+1 cit d6 thi ham s8 y= x—+1 tai hai diém thudc hai nhanh
x_
ctia do thi.
1
A. me(—zﬁooj\{O}.B. me(0;+oo). C. me(—oo;O). D. m=0.
Loi giai
Chon B
Phuong trinh hoanh d6 giao diém
x+1 x#1 x#1
mx+l=—< & )
x-1 (mx+1)(x—1):x+1 mx“—mx—2=0 (1)
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YCBT <> (1) c6 hai nghiém phén biét x,, x, khac 1 thoa méan (x,-1)(x,-1)<0

m#0
m#0 m>0 m>0
A=m’+8m>0 m<—8 m< -8
= 5 = <m>0.
ml°—ml1l-2+0 meR 2 0
=>
x,x, — (%, +x,)+1<0 2 10
m

Vi du 05.

Tim t&t ca céc gia tri cia m d€ dudong thing (d):y=-x+m cit do thi (C):y= x2_—1 tai hai
X
diém phan biét A, B sao cho do dai doan thang ABla ngan nhat.

A.mzl. B.m:§. C.m:—1 D. m=5.
2 9 2

Loi giai

Phurong trinh hoanh d¢ giao diém cua (d) va (C) la:

o1 x=0 x=0
T e T ax{xm) =T g(x) =2 (1 2m)x-1=0

Puong thing (d) cdt (C) tai hai di€ém A, B phan biét.
g(0)=0 -1#0

=3 ) =3 2 ludon dung véi VmeR.
A, =(1-2m) +8>0 |(1-2m) +8>0

Khi d6 toa do hai giao diém la:

A(x;—x,+m),B(x,;—x,+m) v6i x,;x, la hai nghiém cua g(x).

AB= \/(x2 —xl)2 +(x1 -x, )2 = \/Z(x2 —x1)2 = \/E.\/(xl +x, )2 —4xx, .
=\/§.\/(2mT_1J2 —4[%) =2. —(2m—41)2 +8 =%,/(2m—1)2 +82 */E;/g =2.

Suy ra AB nho nhat khi d&u bang & trén xay ra nghia la m =%

III. BAI TAP REN LUYEN.
Caul. (DMH -2020) Choham s8 f(X) cé bang bién thién nhu sau

X —m 2 3 o0
S(x) + 0 - 0 +

J(x) /I\D/ﬁc
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S6 nghiém ctia phurong trinh 3f (x)-2=0 la

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

Chon C
Taco 31(9-2-0 f() =2

X —o0 2 3 400

f'(x) + 0 - 0 +

+00
(0 i o 2
- N 3

Can ct vao bang bién thién thi phwong trinh 3 (x)-2=0« f (x)= % c6 3 nghiém phan biét.
Cau?2. (MD 101 -2020 Lin 1) Cho ham s& bacba Y = f (X) c6 db thi la dwong cong trong hinh bén.

S8 nghiém thuc ctia phuong trinh f(x)=-1 1a:

'\
y=f(z

—_— ]
]

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

Loi giai

S8 nghiém thuc cta phuong trinh f(X)=-1 chinh la s§ giao diém cta d6 thi ham s&

y="f (X) va duong thang y = —1.

y =f(x)

—

Tt hinh vé suy ra 3 nghiém.
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Cau 3.

Cau 4.

Cau 5.

(MD 102 - 2020 Lan 1) Cho ham s& bacba y = f (x) ¢6 do thi la dwong cong trong hinh bén.
S6 nghiém thuc ctia phwong trinh f (x) =1 la

1 T
-1

A.0. B. 3. C. 1. D. 2.
Loi giai
Chon B
Ta thdy duong thang y =1 cdt do thiham s§ y = f (x) tai 3 diém phan biét nén phuong trinh
f(x)=1 c6 3 nghiém.

(MD 103 - 2020 Lan 1) Cho ham s6 bac ba y = f (X) c6 d6 thi la by
duwong cong trong hinh bén. S6 nghiém thyc cia phwong trinh 2r 7
f(x)=11a . 1
A. 1. B. 0. — o ‘1 -
C. 2. D. 3. :

Loi giai /19

Tir d6 thi ham s6 ta 6 s6 nghiém thuc cia phuong trinh f (x)=1

la 3.

(MD 102 - 2018) Cho ham s8 f (x)=ax*+bx*+c(a,b,cell ). D6 thi ctaham s6 y = f (x) nhu
hinh vé bén.

y A
1
~ |/ 1
i |
i | X
§ b Tze
-1 o 1
S6 nghiém cua phuong trinh 4f (x)-3=01a
A.?2 B.0 C. 4 D. 3

Loi giai
Chon C
Tacod 4f (x)-3=0 < f(x)=

Mlw
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Cau 6.

Cau?’.

____________

%
=

-
S
[

Duong thang y =% cat do thi ham s8 y= f (X) tai 4 diém phan biét nén phuong trinh da

cho c6 4 nghiém phan biét.
(MD 103 - 2018) Cho ham s8 y = f (x) lién tuc trén [—2; 2] va c6 do thi nhw hinh vé bén. SO
nghiém thuc ctia phuong trinh 3f (x)-4=0 trén doan [-2;2] la

—QV -1 o \ 1
_____ e (a
A. 4. B. 3. C.1. D. 2.
Loi giai

Chon B
Taco 3f (x)-4=0< f (x):%.
Duta vao d6 thi, ta thdy duong thang y =% cat y=f(X) tai 3 diém phan biét nén phuong

trinh da cho c6 3 nghiém phan biét.
(MD 102 - 2019) Cho ham s8 f (X) c6 bang bién thién nhuw sau:

X o0 -2 0 2 +o0

f(x) (0] + 0 — 0 +

f(x) +00 s +o0
S ] N . 7

S6 nghiém thuc ctia phuong trinh 3f (x)-5=0 la
A. 3. B. 4. C.0. D. 2.
Loi giai
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Cau 8.

Cau 9.

Bang bién thién

X - -2 0 2 +oo
£(X) - 0] + 0 — 0 +
+o0 +oo
() 2
~x b 4 ¥ =312
-1 \ -1

Xét phuong trinh 3f (x)-5=0< f(x) =§.
S8 nghiém ctia phurong trinh bang s giao diém ctia d6 thi ham s§ (C):y = f (x) va duong

thing d:y= g . Dua vao bang bién thién ta thdy duong thang d cat d thi (C) tai bon diém

phan biét.
(MD 104 - 2019) Cho ham s8 f (x) c6 bang bién thién nhu sau:
X —m -1 2 +x
f(x) + 0 - 0 +
2 +0
e 22

S6 nghiém thuc ctia phuwong trinh 2f (x)+3=0 la

A. 0. B.1. C.2. D. 3
Loi giai
x — -1 2 +x
F(x) + 0 - 0 +
2 +x
flx) | .
- / \_2/ \;1__3
)
Taco 2f(x)+3=0< f(X):—g.

Nhin bang bién thién ta thdy phuwong trinh nay c6 3 nghiém.
(MD 103 - 2019) Cho ham sd bac bon y = f (x) c6 do thi la duwong cong trong hinh bén. S6

nghiém thitc cia phuong trinh f (x) = % la
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A. 2. B. 4. C. 1 D. 3.

Loi giai

S6 nghiém thuc cta phuong trinh f (x) =% chinh 1a s6 giao di€ém cta d6 thi ham so f (x)

véi duong thang y = %

Duea vao hinh trén ta thdy d6 thi ham s6 f (x) v6i duong thang y = % 6 2 giao diém.

Vay phueong trinh f (x) = % c6 hai nghiém.

Cau10. (MP 101 - 2020) Cho ham s8 bac bén y = f(x) c6 db thj la dudng cong trong hinh bén.

V &

S6 nghiém cua phuong trinh (x) = —% la

A. 3. B. 4. C.2. D. 1.
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Cau 11.

Cau 12.

Loi giai
Chon C
S8 nghiém ctia phuong trinh f(x)= —% bang s8 giao diém ctia d6 thi ham s§ y = f(x) va
duong thang y = —% .
Dua vao do thi ta thay: do thi ham s y = f(x) va dudng thang y = —% cat nhau tai 2 diém.
Nén phuong trinh (x) = —% cd 2 nghiém.
(MD 104 - 2020) Cho ham s8 y = f(x) c6 d6 thi la dwong cong trong hinh bén. 56 nghiém

thyre ctia phurong trinh f(x) = % 1a

b
1-
X

-2 10 1

_1-
A. 4 B. 2 C.1 D. 3

Loi giai
y

AN VA

[ \Xi

S6 nghiém thuc ctia phuong trinh f (x) =% bang s giao diém ctia dwong thang y = % va co
d6 thi ham s6 y = f(x).

Ta thay duong thang y :% cat @6 thi ham s6 tai 4 diém nén phuong trinh f (x) :% c6 4

nghiém.
(PMH - 2020) S6 giao diém ctia d6 thi ham s6 y =x°—3x+1 va truc hoanh la
A. 3. B. 0. C. 2. D. 1.

Loi giai

Tap xac dinh: R.
Ta co: y’:3x2—3:3(x2—1);y':0<:>x:ir1.

Bang bién thién
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Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

—00 -1

T bang bién thién ta thdy d6 thi ham s6 cit truc hoanh tai 3 diém phan biét.
(MD 101 - 2020) S8 giao diém cta d6 thi ham s8 y = x* +3x* va do6 thi ham s6 y =3x* +3x 1a
A. 3. B. 1. C. 2. D. 0.

Loi giai
Phuong trinh hoanh d9 giao diém ctia hai d6 thi da cho la:
x=0

x3+3x2=3x2+3x<:>x3—3x=0<:>x(x2—3)=0<:> x=3 .
N

Hai d6 thi da cho cit nhau tai 3 di€ém.
(MD 102 - 2020) S8 giao di€ém cta do thi ham s8 y = x> —x® va d6 thi ham s§ y=-x*+5x 1a
A. 2. B. 3. C. 1. D. 0.

Loi giai
S8 giao diém cua do thi ham s8 y = x° —x* va d6 thi ham s8 y =—x° +5x chinh 14 s& nghiém

x=0
thyc ctia phuong trinh x° —x* =—x* +5x < x* -5x =0 < :
x=+5

(MD 103 - 2020) S8 giao di€ém cta do thi ham s8 y = x*+x* va do thi ham s8 y = x* +5x
A. 3. B. 0. C. 1 D. 2.

Loi giai
0
Phuong trinh hoanh do giao diém: x° +x° =x* +5x < x°* -5x =0 < :
x=+5
Vay s0 giao diém cua 2 d6 thi la 3.

(MD 104 - 2020) S8 giao di€ém cta d6 thi ham s8 y = —x° +3x va d6 thi ham s8 y=x° —x’la
A. 1. B. 0. C.2. D. 3

Loi giai

Phuong trinh hoanh do giao diém 1a x° —x* =-x* +3x < x* -3x=0 < .
x=+3

(MD 102 - 2020) S8 giao di€ém ctia d6 thi ham s8 y = —x* + 7x véi truc hoanh 1a
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Cau 18.

Cau 19.

Cau 20.

Cau 21.

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

Loi gidi

Phuong trinh hoanh do giao diém ctia d6 thi va truc hoanh la: —x* +7x=0

SG giao diém ctia d6 thi ham s8 y = —x® + 7x véi truc hoanh bang 3.
(MD 103 - 2020) S8 giao diém ctia d6 thi ham s8 y = —x®+3x véi truc hoanh 1a
A. 2. B.0. C. 3. D. 1.
Loi giai
Chon C

Xét phuong trinh hoanh do giao diém —x° +3x=0< x(-x* +3)=0< :
x=+/3

Vay c6 3 giao diém.
(MD 101 - 2020) S8 giao diém cta d6 thi ham s8 y =—x° +6x véi truc hoanh la
A. 2. B. 3. C. 1. D. 0.

Loi giai

Ta c6 hoanh do giao diém cta d6 thi ham s6 y=-x>+6x vdi truc hoanh 1a nghiém cua

x=0
phuwong trinh —x° +6x=0 (*) < —x(x2 —6):0 = :
x=+6

Phuong trinh (*) c6 ba nghiém phan biét, do d6 d6 thi ham s6 y =—x*+6x cat truc hoanh tai

ba diém phan biét.
(MD 104 - 2020) S8 giao diém cta d6 thi ham s8 y =—x° +5x vdi truc hoanh la:
A. 3 B. 2 C.0 D.1

Loi giai
x=+5
Tacd —x* +5x =0 | x=—5
x=0

Vay s6 giao diém ctia d6 thi ham s& y =—x°+5x véi truc hoanh la 3

(MD 105 - 2020) Cho ham s8 y =(x—2)(x" +1) c6 & thi (C). Ménh dé nao dudi day ding?

A. (C ) cit truc hoanh tai mot diém. B. (C ) cat truc hoanh tai ba diém.
C. (C ) cit truc hoanh tai hai diém. D. (C ) khong cat truc hoanh.
Loi gidi
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Cau 22.

Cau 23.

Cau 24.

Cau 25.

Dé thdy phuong trinh (x-2) (x2 +l) =0 ¢6 1 nghiém x=2=>(C) cat truc hoanh tai mot diém.
(DMH - 2017) Biét rang duong thang y = —2x+2 cat d6 thi ham s8 y = x° +x+2 tai diém duy
nhat; ki hiéu (xo ;yo) la toa d¢ cta diém d6. Tim y,
Ay, =4 B. y,=0 Cy,=2 D.y,=-1

Loi giai
Chon C

Xét phurong trinh hoanh do giao diém: 2x+2=x"+x+2<x*+3x=0<x=0
Véi x,=0=y,=2.

(DMH - 2017) Cho ham s6 y = x* —3x ¢6 d6 thi (C). Tim s6 giao diém ctia (C) va truc hoanh.
A. 2 B. 3 C.1 D. 0
Loi giai
Chon B
x=0
Xét phuong trinh hoanh d¢ giao diém cua (C ) va truc hoanh: x°* -3x =0 < N
x==

Vay s6 giao diém cua (C) va truc hoanh la 3.
Cho d6 thi (C): y = 2x* —3x* + 2x+2 va dudng thing d: y = 2x+1. Hoi d va (C) c6 bao nhiéu

giao di€m nam bén trai truc tung.
A. 2. B. 4. C.0. D. 1.

Loi giai
Chon A

Ta c6 phuong trinh hoanh d6 giao diém 2x* —3x* +2x+2=2x+1

o' -3 +l=0=| 1 & J2 -
YT YT

Ta c6 giao diém nam bén trai truc tung thi tng voi hoanh d6 1a s6 &m nén nhan x=-1,

V2
X=——.
2

Vay c6 2 diém thoa dé bai.

Goi M, N la cac giao diém cua hai d6 thiham sd y=x-2 va y = & _;4 .Goi I latrung diém
X+
ctia doan thang MN. Tim hoanh d% diém 1.
A 7. B.Z. C. 3. D.—Z.
2 2
Loi gidi
Xét phuong trinh hoanh d6 giao diém:
_ x#-2 — 5
x—2= x-14 = x"—4=Tx-14 & x* —7x+10=0<:{x :M(Z;O);N(5;3).
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\ N 2 M A 7 X, tX 2 + 5 7
Do I la trung diém cta doan thang MN néntaco x, =—1— = =—

2 2 2
Cau 26. Chohamsd y= - _21 c6 d6 thi (C) . Tim toa d0 giao diém I cta hai duwong tiém can cta d6 thi
X+
(C)-
A. 1(2-2). B. I(-2;-2). C. 1(-22). D. I(2;2).
Loi giai

Chon C
Tép xdc dinh D=R\{-2}
Tiém can ding x=-2 vi lim x-1 =40, lim 2x-1 =—©

x(-2) X+ 2 x(-2)" X+ 2

oA A - x-1

Tiém can ngang y=2 vi lim =2.

X—>Fo0 X+ 2

Vay I1(-2; 2).

Tx-17
2x—-5
la giao diém thudc nhanh bén phai duong tiém can ding caa (C ) , ki hiéu (x oY A) la toa d6

Cau 27. Biét dwong thang y=x+1 cat d6 thi (C ) cuaham s6 y = tai 2 diém phan biét, goi A

cua diém A.Tim x, +y, ?

A x,+y,=3. B. x,+vy, =5. Cx,+y,=T7. D. x, +y, =13.
Loi giai

Chon C

Tx-17
2x-5

x
Ta c6 hoanh d6 giao diém la nghiém cta: x+1= < 2x*-10x+12=0< {
X

Mat khéac tiém can ding cua (C ) la x= g, A la giao diém thudc nhanh bén phai duong

tiém can ding cua (C) nén x, =3=y,=4=x,+y,=7.

Cau28. Chohamso y= 2x +33 c6 do thi (C ) va duong thang d:y =2x—3. Duong thang d cat d6 thi
X+
(C) tai hai difm A va B. Tim toa d6 trung diém I ctia doan thang AB.
Al —l;—l—:L . B. I —l;—Z . C. 1 —1;—E . D. I —1;—E .
4 4 4 2 4 4 8 4
Loi gidi

Phuong trinh hoanh dé giao diém Ia 2>

x+3

=2x-3< 22" +x-12=0(1)(x = -3).
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Cau 29.

Cau 30.

Cau 31.

Goi x,, x, lahoanh d¢ cua A va B. Theo dinh 1i Viet suy ra: T 2.
x,.x, =—6
i x, +x, -1 7
Ta co: x, =%=T. Suy ra y, = 2x, —3=—§.
1 7
Vay I| -=;—=|.
i)
Goi M, N la giao diém ctia duong thang (d) :y=x—1 va duong cong (C ) Y= 2 _51 .Hoanh
x+

dd trung diém I ctia doan thang MN béng:
A. 2. B. 2. C. -1. D. 1.

Loi giai

Phuong trinh hoanh d¢ giao diém: x—1=

= x1:1+\/g :>xl :M:l.
xzzl—\/g 2

Goi A, B 1a cac giao diém cua d6 thi ham s6 y = 2x +11
X+

A. AB=4. B. AB=4/2. C. AB=22. D. AB=42.

Loi giai

Toa d6 cac diém A, B la nghiém cta hé phuong trinh:
== Alamzl)
x
x=-2442 B(-2+v2;1-2)
= AB=(2v2;-22) = AB=4.

2x -1
x+5

SxP+5x—x-5=2x-1 <x*-2x—-4=0

va duong thang y=-x-1. Tinh AB.

x> +4x+2=0

_2x+4
x-1

Goi M, N la giao diém ctia duong thang (d) 1y =x+1 va duong cong (C ) 'y . Hoanh
dd trung diém I ctia doan thang MN bang:

A. E B. 1. C. —E. D. 2.

2 2

Loi gidi

Phuong trinh hoanh d¢ giao diém caa (d ) va (C ) s x+l= 2x+4

,voi x#1.
x-1

< x*—2x-5=0 (¥)

Vi (*) ¢6 ac <0 nén (*) ludn c6 hai nghiém trai dau
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Cau 32.

Cau 33.

Cau 34.

Cau 35.

= (d) ludn cat (C) tai hai diém phan biét M, N.
b

Khi d6 hoanh d trung diém I ctia doan thang MN 1a x, =——— =1,
2a
. A 0 A el 2x+1 . 2
Tim toa dd giao diéem M cua do thi (C ) Y= e dwong thang d:y =3.
x_
A. M(43). B. M(34). C. M(—4;3). D. M(3;-4).
Loi giai
2x+1 A T
PTHDGD: ——-=3 (x#1) < x=4. Vay giao diém 1a M(4;3).
x_
D6 thi ham s8 y = x° —3x +2 cat truc hoanh tai 2 diém c6 hoanh dd x,;x,. Khi d6 x, + x, bang
A. 2. B. -1. C. 2. D. 0.
Loi giai
Chon B
=1
Phuong trinh hoanh d6 giao diém: x*-3x+2=0< {x 5
X =-

Khi dé x, +x, =-1.

Goi A la giao diém ctia do thi cac ham s8 y=x"-7x°-6 va y=x°-13x c6 hoanh d6 nhé
nhat khi d6 tung d6 cua A 1a.

A.12. B. -12. C. -18. D. 18.

Loi giai

Phuong trinh hoanh d¢ giao diém cua 2 d6 thi ham so:
x'=Tx*-6=x"-13x <x*'—x*-7x*+13x-6=0.

<:>(x—1)(x3—7x+6)=0 <:>(x—1)2(x—2)(x+3):0.

x=1
Slx=2
x=-3=x

A

y,=x,>-13x, =-27+39=12.

A . 7 \ A 4x \ J . o A A2
Do thi cacham s6 y = va y= x> -1 cat nhau tai bao nhiéu diém?

x-1
A. 1. B. 2. C. 3. D. 0.
Loi giai
Chon B
Phuong trinh hoanh d¢ giao diém: +14 =x’-1 (x # l)
x f—
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Cau 36.

Cau 37.

Cau 38.

S Ax+4= (x—l)(x2 —1) oxP-x*-5x-3=0< {x i _1.
x=3
Vay do6 thi hai ham s6 trén cit nhau tai hai diém phan biét.

Tim s8 giao diém ctia d6 thi ham s8 y = x° +2x° —4x +1 va duong thang y = 2.
A. 3. B. 2. C.1. D. 0.

Loi giai

Phuong trinh hoanh d¢ giao diém:
x*+2x° —4x+1=2 < x° +2x* —4x-1=0.

x=-2
Xétham s6 f(x)=x°+2x* —4x—1taco: f'(x)=3x"+4x—4, f'(x)=0< 2.
3
\ 2 67 AN . J \ N « A7 A A
Ma f(—2)f 3 =T7. ~%7 <0 suy ra do thi f(x) cat truc hoanh tai 3 diém phan biét.

(MD 123 - 2017) Tim t4t ca cac gia tri thuc ctia tham s& m d&€ duong thang y = mx —m+1cat
d6 thi ham s8 y =x> —3x® +x+2 tai ba diém A, B,C phan biét sao AB=BC

A. me(—§;+oo) B. me(—2;+oo)
4
C.meR D. me(—oo;O)u[4;+oo)
Loi giai

Ta c¢6 phuong trinh hoanh d6 giao diém la:
x* =3 +x+2=mx—m+1
x=1
-3 +x-—mx+m+1=0 (1)< (x—l)(x2 —2x—m—l): 0|, :
x°—=2x-m-1=0
Dé& duong thang cat @6 thi ham s tai ba diém phan biét thi phuong trinh x> —2x—m—1=0
¢6 hai nghiém phan biét khac 1.
1+m+1>0 m>-2
Hay & Sm>-2.
1-2-m-1+#0 m#-2
Véi m>-2 thi phuong trinh (1) c6 ba nghiém phan biét la 1,x,,x, (x,,x, la nghiém ctua
x> —2x-m—-1=0).
X, + X,

Ma =1 suy ra diém c6 hoanh d6 x=1 ludn la trung diém ctia hai di€ém con lai. Nén

ludn ¢6 3 diém A,B,C thoa man AB=BC Vay m>-2.
Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
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Cau 39.

Cau 40.

x | —o -3 0 3 +a0

+0 2 +00
-3 3
Tim tat ca gid tri thuc cua tham s6 m d€ phuong trinh f(x)—m=0 c6 bdn nghiém phén biét.
A. m>-3 B. 3<m<?2. C. 3<m<2. D. m<-2.
Loi giai
Phuong trinh f(x)—m=0 c6 bén nghiém phén biét khi va chi khi duong thang d:y =m
cat do thi (C):y = f(x) tai bdn diém phan biét.

Dua vao bang bién thién ta thdy, —-3<m <2 thda man yéu cau bai toan.
Chohamsd y=f (x) c6 d6 thi nhu duong cong trong hinh vé dudi day. Tim gia tri cia tham

s m & phuong trinh | f(x)|+1=m c6 6 nghiém phan biét?

A. O<m<4 B. 4<m<-3 C.4<m<5 D. m>5
Loi giai

Chon C

Str dung phép suy do thi ta vé duoc d6 thi ham sd y = ‘ f (x)‘ nhuw sau:

y

R i

Phuong trinh ‘ f (x)‘ +1=m c6 6 nghiém phan biét < duong thang y=m-1 cat d6 thi

ham s& y =|f(x)| tai 6 diém phan biét <3<m-1<4<4<m<5.

Tim tap hop tat ca cac gia tri cia tham s§ m d& duong thang y=x+1 cit d6 thi ham s&
2x+m

y= tai hai di€ém phén biét c6 hoanh d6 duong.
x—1
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Cau 41.

Cau 42.

A. 2<m<-1. B. m<-1. C. 2<m<l. D. m<1.

Loi giai
Ham s xac dinh khi x #1.

Phuong trinh hoanh d6 giao diém la x+1= 2x+m

T ©X ~2x-1-m=0 (1) (x=1).

Yéu cau bai todn <> phuong trinh (1) c6 hai nghiém dwong phan biét va khéc 1.

2+m>0

m>—2
1>0
= Sim<-1 &-2<m<-1.
-1-m>0
m#—2
-2-m=0

Tim tap hop tat ca cac gid tri caa tham sd m sao cho duwong théng y=mx+1 cit d6 thi cta

ham s8 y = x—_i’ tai hai diém phan biét.
X+

A. (==;0). B. (—0;0)U(16;+00).
C. (—o0;0]U[16;+0). D. (16;+0).

Loi giai

Phuong trinh hoanh d¢ giao diém: mx+1= x—_i S (mx+)(x+)=x-3 (1) (x=-1).
X+

< mx® +mx+4=0 (vi x=-1 khong la nghiém ctia (1)).
YCBT < mx’ +mx+4=0 c6 hai nghiém phan biét.

a#0
m#0
=S<IA>0 S S m<0vm>16..
m-—-16m>0
g(—l);tO

Tim tat ca cac gi tri thuee ctia tham s8 m dé& do6 thi ham s& y = x* —8x” +3 cat duong thang
d:y=2m—7 tai bon di€ém phan biét.
A. -3<m<5. B. m>-3. C. m=5. D. 6<m<10.

Loi giai
y'=4x°-16x, y' =0< x=+2 va x=0.
Bang bién thién.
T —0o -2 0 2 +00

!

Y — 0 + 0 — 0 +
+oo 3 too
—13 —13 .

Toa d9 giao diém ctia d6 thi ham s6 va duong thang d 1a nghiém ctia phuong trinh.
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x*—8x*+3=2m-7 (1).
b€ phuong trinh (l) c6 bon nghiém phan biét ta c6 —13<2m—-7 <3< -3<m<5.

Cau 43. Tim tat ca s6 thuc cua tham s6 m d€ phuong trinh 2x—1= m(x—l) c6 nghiém thudc doan

A.lgmgg. B.1<m<?2. C.msg. D. m>1.

Véi x e [—1;0], tacd 2x-1= m(x—l) =

Loi giai

2x-1
x-1

Xét ham so f(x) = 2x-1

. trén [—1; 0] ,tacéhamso f (x) lién tuc trén [—1; 0] va

f '(x) S <0,Vxe [—1; O] = Ham s6 nghich bién trén [—1; 0] . Suy ra phuong trinh

(x-1)

. A A _ 3 3
f(x)—m c6 nghiém trén [—1,0]<:>f(0)£m§f( 1)<:>1£m£ >

Cau44. Tim tat ca gia tri ctia tham s& m dé phuwong trinh x° —3x* —m®+3m’ =0 c6 ba nghiém phan
biét?

-l<m<3 -1l<m<3 -3<m<1

A. B. . C. .

. D. 3<m<1.
m#0Am=#2 "

m#0 m#—2

Loi giai

X —3x% =m® —3m? (1) )

Xétham s§ y = x> —3x°.

y'=3x"—6x.
0w x=0=>y=0
y= x=2:>y:—4'

Phuong trinh (l) c6 ba nghiém phan biét khi —4 < m® —3m* <0 @{;1:(?1 <r:¢ 5
A
Céach 2:
x*—3x* —m’ +3m’ =0.
, , x=m
<:>(x—m)(x +xm+m )—3(x—m)(x+m)=0<:> x2+(m—3)x+m2—3m=0'

A=-3m*+6m+9>0

g(m)=3m" —6m=0 = me(-L3)\{0,2}.

Thoa man yéu cau bai toan khi {

Cau45. Chohams§ y = f(x) c6 bang bién thién sau
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Cau 46.

Cau 47.

”\/\/\

Tim m d€ d6 thi ham s6 y= f(x ( Va y=m cat nhau tai hai diém phan biét, d6ng thoi hai

diém nay ndm & hai nita mit phang c6 bo la truc tung,.

A. m=-5va m=3. B. m=-2 va m=0.
C. m=-2 va m=3. D. m=-5va m=0.
Loi giai

Dua vao bang bién thién ta c6 d6 thi ham s6 y = f (x) vay=m cit nhau tai hai diém phan
biét, dong thoi hai diém nay nam & hai ntta mat phang cé bo 1a truc tung khi va chi khi
m=-5va m=3.

Cho ham s6 y = f(x) xac dinh, lién tuc trén R\ {1} va c6 bang bién thién nhu sau

X |—eo 0 1 3 +30
y ' + 0 + — 0 +
+oo|4o0 +o0
y / \ 27 /
—a0 4

Tim diéu kién ctia m d€ phuong trinh f (x) =m c6 3 nghiém phan biét.

A. m<0. B. m>0. C.0<m<27f7. D.m>27r7.

Loi giai

Dé& phuong trinh f(x)=m c6 3 nghiém phan biét thi duong thdng y=m phai cat do thi
ham s8 y = f(x) tai ba diém phén biét.
Qua bang bién thién ta thay, duong thang y =m phai cat d6 thi ham s8 y = f (x) tai ba

diém phan biét khi m > 2747

Xé&c dinh m d& duong thang y =mx—1 cat &6 thi ham s§ y = 2— tai hai diém phan biét.

2+x
A. m<—-1hoac m>6. B. m<1 hoac m>2.
C. m<Qhoac m>2. D. m<—-4hoac m>0.

Loi giai
Phuong trinh hoanh d6 giao diém ctia duong thang va d6 thi ham s& 1a:
2—x

S mm-le mx’® +2mx—4=0(*) (vi x=-2 khong phai la nghiém).
+Xx
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Duong thang y =mx—1 cat d6 thi ham s§ da cho tai hai di€ém phan biét.
< Phuong trinh (*) c6 hai nghiém phan biét.
m=0 m<—4
= = .
A=m*+4m>0 |m>0
Cau 48. Cho ham s8 y=x*-2x"+1 c6 do thi (C) va duong thing (d):y=m+1 (m la tham s6).
Duong thang (d) cat (C) tai 4 di€m phan biét khi cac gia tri ctia m la:
A l<m<2. B. -1<m<0. C. 5<m<-3. D. 3<m<5.

Loi giai

X
Xétham s& y=x*—2x*+1 c6 y' =4x° —4x, y’:0<:>[
x

+1°

Ta c6 bang bién thién

~ 7 7

Dua vao bang bién thién ta c6 duong thang (d ) cat (C ) tai 4 diém phan biét khi

O<m+l<le-1<m<O.
Cau49. Goi S la tap cac gia tri ctia tham s8 m d€ duong thang d:y=x+1 cat d6 thi ham s8

1142
y= hal T tai dung mot diém. Tim tich cac phan tie cta S.
x p—
A. 5. B. 4. C.5. D. 20.

Loi giai

142
Phuong trinh hoanh d¢ giao diém: ai T =x+1, (x ;tl) o xP—dx+m’ -1=0 (*)
x_

D& duong thang cat d6 thi tai ding mot diém thi pt (*) c6 nghiém kép x #1 hogc pt (*) co
hai nghiém phan biét trong d6 c6 mot nghiém x =1.

A™=0 5-m?=0
Truong hop 1: Pt (*) c6 nghiém kép x#1 <1 <:>{ " o m=+5.

-——=#1 2#1
2a

Truong hop 2: Pt (*) c6 2 nghiém phan biét trong d6 c6 mot nghiém x =1

A'>0 5-m*>0
= = .
1 —-41+m*-1=0 1 -41+m*-1=0
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Cau 50.

Cau 51.

Cau 52.

=S5= {JE; —5; 2;—2} :
Vay tich cc phian tir cta § Ta: v5.(~5).2,(-2) =20.
Tim t4t ca cac gia tri thuc ctia tham s6 M sao cho d6 thi cia ham s6 y =2x° —(2+ m)x +m cht
truc hoanh tai 3 diém phan biét.
1 1 1 1
A.m>—. B. m<—. C.m>-—=m=#4. D.m>——.
2 2 2
Loi giai
Chon C
Xét phuong trinh hoanh d¢ giao diém cua d6 thi véi truc hoanh ta cé.
2x° —(2+m)x+m =0< Zx(x2 —1)—m(x—1) =0 (x—l)(2x2 + 2x—m) =0.
Vay phuong trinh luén c6 mot nghiém x=1.
D& d6 thi ham s cit truc hoanh tai ba diém phan biét thi phwong trinh: 2x° +2x—m=0 c6
hai nghiém phan biét khac 1.
A'=1+2m>0
SN
21°+21-m=0
Vi gid tri nao ctia m thi dudng cong (C):y=x°+3x" +1 cit dudng thang (d):y =5" tai ba

@{—l<m¢4.
2

diém phéan biét?
A. Khong c6 gia tri nao ctia m thda man yéu cau ctia dé bai.

B. 0O<m<5.
C.1<m<5b.
D. O<m<1.
Loi giai
X |- -2 0 +o0
y —+ 0 — 0 +

(C):y=x"+3x"+1.
D=R.
=0
y'=3x* +6x; y':Oz{x_ :
x=-2
Dé& (C) ct (d):y=5" tai 3 dim phan biét <>1<5" <5<0<m<L1.

Tim tat ca gid tri thuc ctia m dé€ phuong trinh: x* —2x* =m ¢4 4 nghiém thyec phan biét.
A. O<m<1. B. 2<m<2. C. -1<m<Q0. D. -1<m<1.

Loi gidi
Chon C
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Xét ham s8 y =x* —2x° ¢4 tap xac dinh D=R.
y' =4x°—4x.
Y=0c4x°-4x=0 x=0;x=+1.
Bang bién thién.
X |-w -1 0 1 o

-0 = 0 - 0
+m 0 T
-1 -1
Phwong trinh: x*—2x*=m c6 4 nghiém thurc phan biét khi va chi khi -1<m<0.
Cau 53. Tat ca gid tri cia m sao cho phuong trinh x° —3x =2m c6 ba nghiém phan biét 1a

m<-1
A. -1<m<1l. B.[ . C. 2<m<?2. D. m<1.
m>1

Loi giai

Xétham s6 y = f(x)=x>-3x v&i xeR 6 f'(x)=3x*-3=0<>x==1.
Bang bién thién:

x| —x -1 1 +a0

v + 0 - 0 +

_x/l\_z/”

YCBT < duong y=2m cat d6 thi hams§ y = f (x) tai ba diém phan biét

& -2<2m<2s-1<m<1.
Cau 54. Tim céc gid tri thyc ctia tham s8 m sao cho phwong trinh —x* —3x” +2 = m c ba nghiém thuec

phan biét?

A. me(-21) B. me[-2;2] C. me(-2;2) D. me@
Loi giai

Chon C

Xétham s§ y=-x>-3x"+2 trénR, tacd y'=-3x*-6x=0< x=0vx=-2.

Bang bién thién:

X |—xo -2 0 +00
v - 0 = 0 —
+3 2
1 ‘"“\-\\ #,,..-"' "“'\
-2 —o0
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Cau 55.

Cau 56.

S8 nghiém ctia phwong trinh —x° —3x* +2=m 1a s8 giao di€ém ctia do thi ham sd
y=-x°-3x* +2 va duong thang y=m.
Dua vao bang bién thién ta thay phwong trinh c6 3 nghiém phan biét < -2<m<2.

TAt ca cac gia tri thyee ctia tham s6 m d€ phwong trinh x° —12x+m—2=0 c6 ba nghiém thyc
phan biét.
A. -14<m<18 B. 4<m<4 C. -16<m<16 D. -18<m<14

Loi giai

Tacod: ¥°—12x+m-2=0 <—-x*+12x+2=m.
Xétham s6 f(x)=-x°+12x+2 trén R

0 f'(x)=-3x*+12; f'(x)=0 <=>x=%2.

Bang bién thién

X —a0 -2 2 +o0
f'(x) - 0 + 0 -
40 18
f(x)
-1 —0

S8 nghiém ctia phuong trinh x° —12x+m—2=0 1a s6 giao diém ctia d6 thi ham s&
y=—x>+12x+2 va duong thang y =m .Dya vao BBT, ta thdy phuong trinh cé ba nghiém
khi -14<m<18.

Tim tat cac cac gia tri thiee cia tham s8 m dé phwong trinh x° —3x+2m=0 cé ba nghiém
thiec phan biét.

A. me(—l;l). B. me(—oo;—l)u(l;+oo).
C. me(—2;+oo). D. me(—2;2).
Loi giai

Taco: x° -3x+2m=0 < —x°+3x=2m (¥)
Xét ham s6 y =—x° +3x c6 d0 thi la (C ) va duong thang d:y=2m.
S8 nghiém cua phuong trinh (*) phu thude vao s8 giao diém ctia d6 thi ham s6 (C) va
duong thang d
4 ’ 2 ’ 2 xX= _1
Tacéd: y'=-3x"+3,cho =0 -3x"+3=0< 1
X =

Bang bién thién

Bién soan: Lt MINH TAM




Chuong 01. KHAO SAT HAM SO

Cau 57.

Cau 58.

X | = -1 | +00
' - 0 + 0 -

o0 \ 2 \
L

Nhin bang bién thién suy ra:
Phuong trinh (*) c6 ba nghiém phan biét khi 2<2m<2 < -1<m<1.
Choham s6 y = f (x) xé&c dinh va lién tuc trén cac khoang (—oo,-O), (0;+oo) va c6 bang bién

thién nhuw sau:

— -2 0 2 +0
v + 0 + + —
+o 0
v / / \
—4 — -7

Tim tat ca cac gia tri thuc cia m d€ duong thang y=m cat d6 thi ham s8 y = f (x) tai 3
diém phan biét.
A. 4<m<0. B. -4<m<0. C. —7<m<0. D. 4<m<0.

Loi giai

Dua vao bang bién thién, duong thang y=m cat d6 thi ham s8 y = f (x) tai 3 diém phan
biét khi 4<m<0,
(DMH 2020 Lan 1) Cho ham s6 f(x)c6 bang bién thién nhu sau:

o= -1 0 1 +o00

() - 0 + 0 - 0 +

/() \_2 /«_1\_2/

S6 nghiém thudc doan [—w; 27r] cua phuong trinh 2 f (sin x) +3=01a

A. 4. B. 6. C. 3. D. 8.
Loi giai

Chon B
bat t=sinx. Do x e I:—TF; 27r] nén t e [—1;1] .

Khi d6 ta c6 phuong trinh 2f (t)+3=0< f(t)= —g :
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Cau 59.

Duwa vao bang bién thién ta thdy phuong trinh f (t) = —g c6 2 nghiém t=ae (—1; 0) va
t=be (0;1) .

Truong hop 1: t=ae(-10)

Ung v6i mdi gié tri t €(~1;0) thi phwong trinh ¢ 4 nghiém —7 <x, <x, <0<m<x, <X, <27.
Truong hop 2: t=be(0;1)

Ung véi mbi gia tri f e (0;1) thi phuwong trinh c6 4 nghiém 0<x, <x, <.

Hién nhién ca 6 nghiém trong 2 treong hop trén déu khac nhau.
Vay phuong trinh da cho ¢6 6 nghiém thudc doan [ —; 27 |

(DMH - 2020) Cho ham s6 f(x) ¢6 bang bién thién nhu sau

x —x -1 0 1 o
() + 0 -0 + 0 N
£(%) / \ / \
0
—a0 +a0

2
4. C. 5. D. 6.
Loi giai

S6 nghiém thudc doan {0; SW} ctia phuong trinh f (sin x) =11la
B

A 7.

Chon C

< . S5t
bat t=sinx, x {0;—} =te [—1;1]

2
Khi d6 phwong trinh f(sinx)=1 tro thanh f(t)=1,Vte[-11]
bay la phuong trinh hoanh d¢ giao diém cia ham sd y = f (t) va duong thang y=1.
) t=ae (—1; 0)
Duwa vao bang bién thién, ta co f (t) =l=
t=be (0;1)

Truonghop 1: t=ae (—1;0)
Ung véi mbi gia tri te (—1,' O) thi phwong trinh sinx=¢ c6 2 nghiém x,,x, théa man
T<x <x,<27.
Truong hop 2: t=be(0;1)
Ung v6i mdi gia tri te (0;1) thi phuwong trinh c6 3 nghiém x ,x,,x,thoa man
O<x,<x,<m; 21 <X, <5?7T;

Hién nhién ca 5 nghiém trong 2 treong hop trén déu khac nhau.
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Vay phuong trinh da cho c6 5 nghiém thudc doan [0; 57%} .

Cau 60. (MD 101 - 2019) Cho ham s& bacba y = f (x) c6 d6 thi nhw hinh vé bén. S§ nghiém thuc ctia

Ay /
2

A T. B. 4. C. 3. D. 8.

Dit t=x* —3x =t =3x" - 3. Ta c6 bang bién thién

phuwong trinh ‘ f (x3 —Sx)‘ = % 1a

|
[
=
2 /
t

X -0 -1 1 +00

t' + 0 - 0 -

| _w /'2\‘_2 /+co

’

R
Dya vao d6 thi ham sd ‘ f (t)‘ ta thdy phuwong trinh (1) c6 4 nghiém phan biét ¢, <-2,

-2<t,<0,0<t,<2,t,>2.
Mobi nghiém ¢ ctia phuong trinh (l) , ta thay vao t =x°—3x d€ tim nghiém x.

Khi do
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+ t, <—2 = phuong trinh ¢ =x°-3x ¢4 1 nghiém.
+ —2<t, <0= phuong trinh t =x°-3x ¢4 3 nghiém.

+ 0<t, <2=> phuong trinh t =x’-3x c6 3 nghiém.

+ t, > 2= phuong trinh t =x°-3x ¢4 1 nghiém.

Vay phuong trinh ‘ f <x3 —3x)‘ = % c6 8 nghiém.

Cau 61. (MD 102 -2019) Cho ham s& bacba y = f (x) c6 d6 thi nhw hinh vé bén. S§ nghiém thuc ctia

phuong tr‘mh‘ f (x3 —3x)‘ —=

—_
L o
L]

A. 6. B. 10. C.12. D. 3.
Loi giai
Chon B
ut
-—-2! '\2 ‘p‘
/ 0 N S x
/ I N

flx'-3x)=-2 (2)
x*-3x=0a,(-2<aq, <0)
+) (l)<:>f(x3—3x):; x*-3x=a,(0<a, <2)
x°—-3x= a3(a3>2)
X -3x=a,(x,<-2)
+)(2)<:>f(x3—3x):—%<:> x*—3x = ay(ag > 2)

x*—-3x=ay(a, >2)

Xéthamsd y=x>-3x, D=R
Tacd y'=3x*-3
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Bang bién thién

X —o0 -1 1 +o0
J'(x) + 0 - 0 +
v 2 W +o0
) | o - -y -

Dua vao bang bién thién ta c6
Phuong trinh: x° —3x=q, c6 3 nghiém.
Phuong trinh: x° —3x =, ¢4 3 nghiém.
Mobi phuong trinh -3y = ay, x¥-3x= a,, x¥-3x= Qg x¥-3x= a, déu c6 mot nghiém
Twr d6 suy ra phwong trinh ‘ f (x2 —Sx)‘ :% c6 10 nghiém.
Cau 62. Chohamsé f (x) c6 bang bién thién

r |—o0 -1 0 1 2 +oo

NN

Phuong trinh f (\/ 2x —x* ) =3 co6 bao nhiéu nghiém?
A. 1. B.2. C.3. D. 4.

Loi giai

Trudc hét, xét ham sd + = t(x) =\J2x-x*, xe [0;2].

—0C

Ta co t'(x): 2-2x , xe(O;Z). t’(x)=0©x:16(0;2).
24 2x —x°
Bang bién thién ctia t(x):
T 0 1 2
t'(x) || + 0 - [[
1
t(z)
0 0

=0<t<1, Vxe[0;2].
Lic nay, phuong trinh f(\/Zx—xZ):3 tro thanh f(t):3 (1) voi te[O;l].
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Theo bang bién thién ctia ham s& f(t) trén doan [ 0;1] thi dudng thang y =3 cit d6 thi ham
sOy=f (t) tai dung 1 di€ém c6 hoanh d6 thudc khoang (0 ,'l) nén phuong trinh (2) co dung
1 nghiém t =t véi ¢, e(O;l).

t 0 to 1
i 4
y= 1) /
2

Khi d6, phwong trinh (1) & v2x-x* =t, (2), t, €(0;1).
Mit khac, theo bang bién thién cua ham s& t(x), véi moi t, e (O ;1) thi duong thang y =t,
cat @6 thi ham s6 y = t(x) tai diing 2 diém phan biét nén phuong trinh (2) co dung 2 nghiém

phan biét.
T 0 1 2

() |] N 0 N |[

1
y =t(z) / (0:1)
y =t € (0

Vay phuong trinh f (\/ 2x —x* ) =3 c6 dung 2 nghiém.
Cau 63. Cho ham sd f (x) c6 d6 thi nhw hinh bén. Phuong trinh f [ f (cos x)—l} =0 c6 bao nhiéu
nghiém thudc doan [0; 27r] ?

Loi giai
Chon C
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1 ! yv=c+l
N1 r{ y=bil
2

r y=a+l

Dua vao d6 thi ham sd ta thay:
f(cosx) -l=ae (—2;—1)
f[f(cosx)—l} =0 f(cosx)—1= be (—1;0)
f(cosx) -1l=ce (1; 2)
f(cosx) =a+le (—1,'0)
| f(cosx)=b+1e(0;1)
f(cosx) =c+le (2;3)

cosx=a,<-1 (1)
¢ Xét phrong trinh f(cos x) =a+l<s|cosx=aq, € (—1;0) (2)

cosx=a,>1 (3)
Vi cosx e [—1; 1] nén phuong trinh (1) , (3) vO nghiém va phuong trinh (2) ¢ 2 nghiém thudc
doan [0; 27r:|.

cosx =0, <-1 (4)
¢ Xét phuong trinh f(cos x) =b+le|cosx=0, € (—1;0) (5)

cosx=[3,>1 (6)
Vi cosx e[—l;l] nén phuong trinh (4),(6) vO nghiém va phuong trinh (5) c6 2 nghiém
thudc doan [O; 27r].
* Xét phuong trinh f (cos x) =c+1< cosx=t>2 (vO nghiém)
Nhéan xét hai nghiém cta phuong trinh (5) khong trung véi nghiém nao ctia phurong trinh
(2) nén phuong trinh f [ f (cosx) —1] =0 c6 4 nghiém phan biét.

Cau 64. Choham s6 f(x) lién tuc trén R va c6 bang bién thién nhw sau:
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Cau 65.

=

/\/\

SO nghiém thudc khoang —oo ;In 2) ctia phuong trinh 2019 f 1 e*)-2021=0 la
A. 1. B. 2. C. 3. D.4.

Loi giai

bat t=1-¢"; x e(—oo;an) =t e(—l;l).

Nhan xét: x=1In (1— t) — v6i moi gidtricua t e (—1;1) ta dugc mot gid tri ctia x e (—oo ;In 2).

2021
Ph trinh t d
wong trinh twong duong: f ( ) 5019
Stt dung bang bién thién cua f ( ) cho f ( ) nhu sau:
' —x -1 1 0 t 1 +io

~
-

flz) ad E\‘ﬂf’/“\&
L N

202; c6 2 nghiém t,,t, e(-11).

o200
TN

£z + 0 L 0 + 0 —

Dua vao bang bién thién ta thady phuong trinh f (t) =
Vay phuong trinh 2019 f (1— e’ ) —-2021=0 c6 2 nghiém x e (—oo; In 2) .
Chohamso y=f (x) lién tuc trén R va c6 bang bién thién nhw hinh vé

T | —00 —1 3 +00

Y + 0 - 0 +

|~

Phuong trinh ‘ f (3x +1) - 2‘ =5 c6 bao nhiéu nghiém?
A. 3. B. 5. C.6. D. 4.

Loi gidi

Ta co ‘f(3x+1)—2‘5<:{

f(3x+1)-
f(3x+1)-
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Dua vao bang bién thién,

+ Phuong trinh (1) c6 nghiém duy nhat thoa man 3x+1=a>3<x= == g

+ Phuong trinh (2) ¢ hai nghiém phan biét x,x, thoa man
3x,+1=3 = %
{3x12+1:b<—1<:> b

Vay phuong trinh da cho c6 3 nghiém.
Cau 66. Chohams8 y = f(x) lién tuc trén R va c6 d0 thi nhw hinh vé. Phuong trinh f( f(x)-1)=0

o tat ca bao nhiéu nghiém thuc phan biét?

_? /\l

A. 6. B. 5. C. 7. D. 4.
Loi giai
Chon C
x:ae(—Z;—l)
Tir d6 thi cia ham s8 y = f(x) suy ra f(x)=0 <|x=be(-10)
x=ce(1;2)
f(x)—lza f(x):a+1
Suyra f(f(x)-1)=0e| f(x)-1=b < | f(x)=b+1
f(x)—lzc f(x):c+1

+Do ae (—2; —1) =a+le (—1,' 0) = Phuong trinh f(x) =a+1 c6 3 nghiém phan biét.
+Do be (—1;0) —b+le (0;1) = Phuong trinh f(x) =b+1 c6 3 nghiém phan biét.
+Do ¢ e(l; 2) =c+le (2;3) = Phuong trinh f(x) =c+1 c6 1 nghiém.

v=c+l

v=b+1

I
7 X
yv=a+l

Vay phuong trinh f(f(x)-1)=0 c6 3+3+1=7 nghiém.
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au 67. Choham s6 y = f(x) c6 bang bién thién nhu sau:

LA 0 1 +00
/(%) - 0 - 0 -
+o0 2020
" \ / \
—-2020 —cc
S8 nghiém ctia phurong trinh |f (x +2019) - 2020| = 2021 1a
A 4. B. 6. C.2. D. 3.
Loi giai
Taco:

f(x+2019)-2020=-2021 | f(x+2019)=-1
| £ (x+2019)-2020| = 2021 < e .
f(x+2019)-2020=2021 | f(x+2019)=4041
Tt bang bién thién suy ra:
+) Phuong trinh: f (x + 2019) =-1 c6 3 nghiém.
+) Phuong trinh: f (x + 2019) =4041 c6 1 nghiém.
Vay phuong trinh da cho c6 4 nghiém.
Cau 68. (PDMH - 2019) Cho ham sd y = f (x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. Tap hop
tat ca céc gia tri thuc cia tham s6 m d€ phuong trinh f(sinx)=m c6 nghiém thudc khoang
(0;7) 1a
LN |

A. (-1;3) B.[-11) C.[-1,3) D. (-11)

Loi gidi
bat t=sinx=Vxe (O;7r) =te (0;1]
Vay phuong trinh tré thanh f (t =m.Dya va d6 thi ham sd suy ra me [—1; 1).
Cau 69. (MP 101 - 2020) Cho ham s8 f(x) c6 bang bién thién nhu sau:
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Cau 70.

x —0o0 —4 -2 0 +00
f(x) - 0 + 0 - 0 +
+oo +o0

NS

Cé bao nhiéu gia tri nguyén cua tham s6 m d€ phuong trinh 5f (x2 —4x) =m c6 it nhat 3

nghiém phan biét thudc khoang (0;+)

A. 24. B. 21. C. 25. D. 20.
Loi giai

Chon C

Pat t=x*-4x.Taco ' =2x—4=0=>x=2

Bang bién thién

x| 0 2 +o0
t - 0 +
t 0\ /+OO
4
Véi t=x>—4x.
x |0 2 +a0
+00
t |0 0o
\ 5 _2/
\ _4/7

C0D

, 2 2 ’
f()_3/' \_2/ \_3/

Dua vao bang bién thién ta co —3<%£2<:>—15<m£10. Vi m nguyén nén

me {—14 ;—13;.... ;10} .Do d6 c6 25 gia tri nguyén ctaa m théa man dé bai.

(MD 104 - 2020) Cho ham s6 f (x) c6 bang bién thién nhu sau:

C6 bao nhiéu gid tri nguyén ctia tham s6 m d€ phuong trinh 4 f (x2 —4x) =m c6 it nhat 3
nghiém thuc phan biét thudc khoang (0; +oo) ?
A. 16. B. 19. C. 20. D. 17.
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Cau 71.

Loi giai
Chon C
Ta c6 4f(x2—4x):m<:>f(x2_4x):%

PDiat t=x*-4x=t'=2x-4=0x=2

Vi x6(0;+oo):>t2—4

m

Tacod f(t)=—
(1)-"

Phuong trinh da cho c¢é it nhét 3 nghiém phan biét thudc khoang (0; +oo)

=-3< % <2 -12<m<8 ma m nguyén nén me{-11,-10;..;0;1;..;8}

Vay c6 20 gia tri nguyén ctia m théa man.
(MD 103 - 2019) Cho ham s6 bacbdn y = f (x) c6 do thi la duong cong trong hinh vé bén.

I B

[0} T

-2

S8 nghiém thyc phan biét ctia phuong trinh f(x*f(x))+2=0 la
A. 8. B.12. C.6. D. 9.

Loi giai

Yl
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Chuong 01. KHAO SAT HAM SO

X2 f(x)=0

X’ f(x)=a(1)
X f(x)=b(2)
¥ f(x)=c(3)

Xét phuong trinh f(x)="2(1) (m>0).
X

voi O<a<b<ec.

f(xzf(x))+2=0<:>

Goi «, 8 la hoanh d¢ giao diém cua (C):y=f(x) va Ox; a<0<p.

m . m
O f(x)-55=0. Dt g(x)= f(0) -
Dao ham ¢/(x) = f'(x)+2—T.

x
. , 2m ,
Truong hop 1: x<a; f(x) <0;—-<0=g¢'(x) <0
X

x—>—0

Ta cd lim (x) =40, g(a) = —% <0. Phrong trinh g(x) =0 c6 mot nghiém thudc (—oo;a) .
Truong hop 2: a<x <8
f(x)<0, Ez >0 suyra g(x)<0 Vxe(a,p).

X

Truong hop 3: x> 3; f/(x)>0; Z—T >0= ¢'(x) >0
X
Ta co }Lrig(x) =+,9(8) = —% < 0. Phrong trinh g(x) =0 ¢ mot nghiém thudc (5; +=).

Vay phuong trinh f (x) = ﬂz c6 hai nghiém Vm >0.
x

Ta c6: x*f(x)=0<>x=0v f(x) =0: ¢ ba nghiém.
Vay phuong trinh (l) c6 9 nghiém.
Cau72. (MD 104 - 2020) Cho ham sd y = f (x) c6 d6 thi la duong cong trong hinh vé bén.

aX

S6 nghiém thuc ctia phuong trinh ( x*f (x)) =2la:

A. 6. B. 12. C.8. D.9.
Loi giai
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Cau 73.

B% (x)=0
X’f(x)=a<0
Ta co: 2 =2
aco f(x f(x)) = 2 (x):b<0
_xz (x)=c<0
Xét phuong trinh: x*f(x)=0 < ;(Zx(;—o ma f(x)=0 c6 hai nghiém= x*.f(x)=0 c6 ba

nghiém.
Xét phuong trinh: x°f(x)=a<0

2

Do x*>0; x=0 khong la nghiém cta phuong trinh = f(x) =20

x
a —2a
Xét g(x) = =z = g'(x) = =
Bang bién thién:
x —0 0 +0
g'() - +
2(x) 0\\\\\\\ 0

Tir bang bién thién voi f(x)<0= f(x)=—5 62 nghiém,
x
Tuong tw: x°f(x)=b va x*f(x)=c (b,c <0) mdi phwong trinh cting c6 hai nghiém.
Vay s0 nghiém ctia phwong trinh f (x2 f (x)) =2 la 9 nghiém.
x-1 x x+1 x+2
+——+ +
x  x+1 x+2 x+3

sO thuc) 6 d6 thi lan lwot 1a (Cl),(CZ). Tap hop tat ca cac gia tri caa m dé (Cl) va (Cz) cat

(MD 103 - 2019) Cho hai ham s8 y =

va y:‘x+2‘—x—m (m la tham

nhau tai ding bon diém phan biét la

A. (2+). B. (—o;-2]. C. [-2+). D. (—0;-2).
Loi giai

Chon B
Xét phuong trinh hoanh d¢ giao diém
x-1 x x+1 x+2 x-1 x x+1 x+2

+ + =lx+2-x-me=—+ + =[x+ 2+x=-m (1)
x x+1 x+2 x+3 x  x+1 x+2 x+3
Xeét f(x)=x_1+ al x+1+x+2—‘x+2‘+x,xeD=]R\{—3;—2;—1;0}

X x+1 x+2 x+3
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x_1+ X +x+1+x+2_2,xe(—2;+00)UD=D1
Ta ¢6 f(x)= x x+1 x+2 x+3

x-1 x x+1 x+2
+ + +
X x+1 x+2 x+3
1 1 1 1
—+ + + ,VxeD
) (er2) (xe3)
1 1 1 1
2 2t ;T
\x (x+1) (x+2) (x+3)

Dé thay f ’(x) >0, Vx e D, uD,, ta cé bang bién thién

+2x+2,xe(—oo;—2)uD:D2

Co f/(x)=

+

5 +2,VxeD,

x |- -3 -2 1 0 40
fix)] + + + - +
1o 00 40 400 2
) / / / / /
—00 -00 -00 —00 -00

Hai @5 thi cat nhau tai dting 4 diém phan bién khi va chi khi phuong trinh (l) c6 dung 4
nghiém phan biét, tit bang bién thién ta c6: -m>2<m<-2.

-2 x-1 1
TE T X AT y:‘x+1‘—x—m (m la tham
x-1 x x+1 x+2
sO thue) co d6 thi lan luot lé(Cl) va (CZ). Tap hop tat ca cac gia tri cia m dé (Cl) va (Cz)

Cau 74. (MD 104 - 2019) Cho hai ham s6 y =

cat nhau tai ding b&n diém phan biét 1a
A. (—oo; —3). B. |:—3;+oo) . C. (—oo; —3:| . D. (—3,' +oo).
Loi giai
Chon B
Xét phurong trinh hoanh do
x-2 x-1 x x+1
+ + +

:‘x+1‘—x—m<:>x_2 x—1+ ad +x+1—‘x+1‘+x:—m(1)

x-1 X x+1 x+2 x-1 X x+1 x+2

S6 nghiém cua (1) la s6 giao diém caa

x—2+x—1Jr X +x+1_1 o1
x-2 x-1 x x+1 x-1  x  x41 x+2 *
F(x): + + + —‘x+1‘+x=
x-1 X x+1 x+2 x—-2 x-1 «x x+1
+ + + +2x+1,x<-1
x-1 x  x+1 x+2
1 1 1 1
SRR + Jxe(=L+w)\{0;1}
Ta b F'(x): (x—l)2 x* (x+1)2 (x+2)2 -
1 2+i2+ L —+ 1 2+2,xe(—oo;—1)\{—2}
(x—l) x (x+1) (x+2)

Mat khac lim F(x) = +o0; lim F(x) =3

X—>+00 X—>—0
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Cau 75.

lim P(x) =+o0; lim F(x) =—o0; lim P(x) =—o0; lim F(x) =+00

x—-2" x—>-2" x—-1" x—-1"
lim F(x) = —o0; 1im F (x) = +o0;1im F (x) = —o;lim F () = +o0

Bang bién thién

€ —oo —2 —1 0 1 +oo
F'(x) + + + + +
+00 +oo +00 +oo +oo
F(z) | 3 / / /
—0x —00 —o -0

b€ phuong trinh c6 4 nghiém thi -m <3< m>-3.
Choham s6 f(x)=mux* +nx®+px® +qx+r.Hams6 y = f'(x) c6 d6 thi nhu hinh vé bén dudi:

'LJ

ol /5 3| =
4
Téap nghiém ctia phuong trinh f(x)=r ¢6 s phan tir la
A. 4. B. 3. C. 1. D. 2.
Loi giai
Chon B

Taco f'(x)=4mx®+3nx*+2px-+q (1)

Dua vao d6 thi yzf'(x) ta thdy phwong trinh f'(x)=0 c6 ba nghiém don la -1, %, 3
Do d6 f'(x)=m(x+1)(4x—5)(x—3) va m=0.Hay f'(x)=4mx*—13mx’ —2mx+15m (2)
Tix (1) va (2) suy ra n=—§m, p=-m va g=15m.

Khi d6 phuong trinh f(x)=r < mx* +nx’ +px® +qx=0 < m[x4 —%f—xz +15xj:0
& 3x* 137" ~3x* +45x =0 & x(3x +5)(x—3) =0 = x=0vx=—§vx=3.

Vay tap nghiém ctia phuong trinh f (x) =rlaS= {—g; 0; 3} .
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