HAM SO VD _VDC

Cau 1: VD.Cho ham sé da thirc bac ba y = f(x) 6 do thi nhu hinh bén. Tim tat
b v
ca cac gia tri ciia tham s6 m dé ham s6 y = ‘f(x) + m‘ c6 ba diém cyc tri. 11 /
A. m<—1 hoic m>3 B. m < -3 hoic m>1 0 %
C. m=—1 hoaic m=3 D.1<m<3
_3 —————

:Papanla A

f(x)+m khi f (x)+m>0(L,)

(£)y = (x)+m] {[f(x)+m] khi f (x)+m < 0(L,)

(L)gdm (L,) va (L,), trong d6 y = f(x)+m co 2 diém cyc tri

(L) ¢6 3 diém cyc tri <> f(x)+m=0co 1 nghiém don hoic c6 1 nghi¢m don va 1 nghi¢m kép

-m< -3 mz=3
= .
-m=>1 m<—1

Tric nghiém: S6 cyc tri ciia ham s y = ‘f(x) + m‘ bang s6 cyc tri ciia ham s6 y = f(x) cong s6 giao diém cia
f(x)=-m (khéng tinh tiép diém)

Ham s y=f(x) cO 2 cuec tri
Do d6 ham s6 y:‘f(x)+m‘ c6 3 cuc tri

<& phuong trinh f (x) =-—m c6 1 nghiém don hodc c6 1 nghiém don va c6 1 nghiém kép
-m<-3 mz=3

f— f— .
-m=1 m<—1

Céu 2: VD.Cho ham s6 y = f(x) ¢6 dao ham f'(x).Hams0y = f*(x) lién tuc

, , , 13 :
trén tap s6 thuc va c6 do thi nhu hinh ve&. Biét f(-1)= Ve f(2)=6. Téng gié tri

16n nhat va gié trj nho nhat cia ham s6 g (x)= f°(x)—3(x) trén [-1;2] béng:

1
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Pap anla A

Bang bién thién
X -1 2
F'x) [0 + 0

[

fix)

|5

Taco g'(x)=3f(x).f"(x)-3/"(x).

Xét trén doan [—1;2].

=-1
g'(x)zO <:>3f’(x)[f2(x)—1}=0 <:>f'(x):0 @{izz
Bang bién thién
x -1 2
glx)| 0 + 0
g(x) /
. B o3 _ar( 1\ 1573
= ming(x)=2(-1)= 1 ()37 (1) =

Cau 3 (VD): Goi X,,X, 14 hai diém cuc tri ctia ham s6 f(x) = §X3 —3x” —2x. Gia trj cia x? + x2 bang:
A. 13 B. 32 C.4 D. 36
Cach gidi:
Taco: f'(x)=x"-6x-2=f"(x)=0&= x> —6x-2=0 (¥)
C6 X,;X, 14 hai diém cuc tri ctia d6 thi ham s6 y = f(x) = x,,X, 14 hai nghiém ctia phuong trinh (*).
. . X, +X,=6
Ap dung h¢ thtrc Vi-et ta co:
XX, =—2
=X +X5 = (X, +X,)° —2x,X, =67 —2.(-2) =40
Chon C.
Cau 4 (VD): Biét rang do thi ham s y = (3a2 —l)x3 —(b3 +1)x2 +3c*x+4d c6 hai diém cuec tri 1a (1;-7), (2:-

8). Hay xac dinh tong M =a* +b> +c* +d* .



A. -18 B. 18 C.15 D. 8
Cach giai:
Taco y'=3(3a’ —1)x" —2(b* +1)x+3c’
Tur gia thiét ta suy ra cac diém c6 toa do (1;-7), (2;-8) thude dd thi ham sb da cho va x =1;x =2 1 hai diém cuc
tri cia ham s nén ta co hé phuong sau
(3a® -1).8= (5> +1).4+6c +4d =8
(3@® =1).1=(b* +1).143¢” +4d = -7
3.(3¢7 -1).1° =2.(b* +1)3¢* =0

3.(3a2 —1).22 —2.2.(193 +1)+3c2 =0
bit A=3a"-1;B=>b"+1;C =3¢*; D =4d ta duoc hé méi
84—4B+2C+D=-8 84—4B+2C+D=-8( A=2 3a>-1=2

A-B+C+D=-17 7TA-3B+C=-1 B=9 b’ +1=9
= =
34-2B+C=0 34-2B+C=0 C=12 3¢? =12
124-4B+C=0 124-4B+C=0 |D=-12 4d =12
a’ =1
b’ =4
=<, =SM=d+b+c+d’ =18
c =4
d*>=9
Chon B.
Céu 5 (VD): Tim m dé dudng thing y=2x+m cat do thi ham sd y:X+? tai hai diém M, N sao cho d¢ dai
X+
MN nhé nhit:
A.3 B.-1 C.2 D. 1
Cach giai:

Phuong trinh hoanh d6 giao diém ctia 2 d6 thi ham s6 1a:

2X+m= XJr?(x;«tl)<:>2x2+(m-|r1)x+m—3=0(*)
X+

Tacod: A=(m+1)" —8(m—3)=m’> —6m+25=(m—3)> +16 > 0¥m
= (*) ludn co6 hai nghiém phan biét x,,X, v61 moi m.

m+1

X, +X,=—
Ap dung hé thirc Vi-et ta co:

Goi M(x,;2x, +m),N(x,;2x, +m) 14 hai giao diém ctia 2 d6 thi ham sb.

Khi @6 ta co:



MN? = (x, _X1)2 +(2x, —2)(1)2 =5(x, - x,)’

:5[(){1 +x,) —4x1x2}—5{(m+1)2 —4.m_3}

4 2

:%(mz +2m+1—8m+24):%(m2 —6m+25)

= %(m—3)2 +20>20Vm

Déau “="xdyra ©m-3=0< m=3
Chon A.
Cau 6 (VD): Goi S 1a tap hop tat ca cac gia tri cia m dé d6 thi ham sb y=x"=2mx*+2m+m*co 3 diém cuc trj

ddng thoi cac diém cyc tri ciia do thi 1ap thanh tam giac c6 ban kinh dudng tron ngoai tiép bang 1. Tinh tong cac

phén tir ctia S.
A 1SS p, 2+¥5 C.0 p, 345
2 2 2
Cach giai:

x=0
TXD: D=R.Taco y'=4x3—4mx=0c>{ 5
X" =m

Dé ham s6 ¢6 3 diém cuc tri thi phuong trinh y'=0 c6 3 nghiém phén biét <> m >0

x=0=y=2m+m* :A(O;2m+m4)

Khidétaco: y'=0< x=x/az>y:m4—m2+2m:>B(\/E;m4—m2+2m)

x= Vm=y=m'-m’+2m= C(—\/E;m4 -m’ +2m)
Taco d(A;BC) = ‘m“ +2m-m*+m’ —Zm‘ =m?;BC =2vm.

=S, = %d(A; BC).BC = %mz.zﬂ =m*Vm.

Tacé: AB’ =m+m*=AC’

Goi R 14 ban kinh duong tron ngoai tiép tam giac ABC, khi d6 ta c6:

2

AB-AC-BC m+m*)2vm
AABC ~ AR sz\/az( 4)

m=0

S S m+mt =2m

m=1

—1+\/§ { —1+\/§ —1—\/3}
=S=:0;1; ;

@m(m3—2m+1):0<:> m=
2 2 2

—1-+/5
m=

2

Khi d6 tong cac phan tir ciia S 1a 0+1+ 0

—1+J§+—1—J§_
2 2
4



Chon C.
Céu 7 (VD): Cho ham s6 y = f(x) c6 dao ham trén R va c6 d0 thi ham s6 y = f”(x) nhuw hinh bén. Ham sé

y = f(3—x) dong bién trén khoang nao dudi day?

A. (-2-1) B. (—1;2) C. (2;+x) D. (—o0;—1)
Cach giai:
bat g(x)=f(3—-x) taco g'(x)=—-f'3—x)
Xét x e(-2;-1)=3-xe(45)=>f(3-x)>0=g (x)<0= ham sd y = g(x) nghich bién trén (-2;-1)
Xét xe(-1;2)=3-xe(;4) = (3-x)<0<g'(x) >0= hamsd y = g(x) déng bién trén (-1;2)
Chon B.
Cau 8 (VD): Tinh tong tit ca cac gia trj cia m biét d0 thi ham s6 y = x° —2mx” +(m+3)x+4va dudng thiang
y = x + 4 cétnhau tai 3 diém phan biét A(0;4), B, C sao cho dién tich tam giac IBC bing 8/2 véi [ (1;3).
A3 B. 8 C.1 D.5
Cach giai:
Xét phuong trinh hoanh d¢ giao diém
X +2mx* +(m+3)x+4=x+4 < x° +2mx’ +(m+2)x =0
x=0=>y=4= A(0;4)

<:>x(x2+2mx+m+2):0c> ,
X" +2mx+m+2=0(1)

Pé y=x’+2mx’>+(m+3)x+4 va dudng thang y = x +4 cat nhau tai 3 diém phan biét thi phuong trinh (1)
m>?2

A'=m’-m-2>0 {
S<im<—1

phai c6 2 nghiém phan biét khac 0 =
m+2#0

m# -2
Xp +Xo =—2m

Khi doé: x;;x. 1a 2 nghiém cua phuong trinh (1), &p dung dinh i Vi-ét ta co {
XpXe =m+2

Taco S, = ld(I; BC).BC = ld(I; d).BC = BC= 2Sumc
2 2 d(1;d)
1-3+4

Ma d(t:d) = 5 |=\/§:>BC=—2'\8f\2/§ _16

Ta co



2

BC’ :(XB —XC)2 +(yB —yc)2 =(XB —XC)2 +(XB +4-X. —4)2 :2(XB —XC)
& (xy-%c) =128 = (x, + %) —dx,x. =128
S 4m’ —4(m+2)=128<m’-m-2=32m’ -m-34=0
Phuong trinh bac hai an m ¢6 2 nghiém phén biét m,,m, va m, +m, =1.
Chon C.
Cau 9 (VD): C6 bao nhiéu gia tri nguyén cua tham sé m dé dd thi ham sé y =[x’ —3x+m| ¢6 5
diém cuc tri?
A5 B.3 C.1 D. vd sb
Cach giai:
Ham sd y=|x’-3x +m‘ ¢6 5 diém cyec trj khi va chi khi ham sb y= x*—3x+m ¢6 2 cuc trj ndm vé hai phia
cua truc Ox.
Ta co: y'=x3—3x+m<:>{X:1:>y:_2+m
x=—1=2>y=2+m
Hai diém cuc tri ndm vé 2 phia truc Ox < (—-2+m)(2+m)<0<m’-4<0< -2<m<2
Két hop diéu kién m e Z = m e {-1;0;1}. Vay c6 3 gia tri ciia m théa man ycbt.
Chon B.

Céu 10 (VD): Tap hon tit ca cac gia tri ctia tham s6 m dé ham s6 y = x’ —mx’ +3x —2 ddng bién trén R la:

. A 33 3.3
A. (=3;3) B. [-3;3] C. (2,2J D. {2,2}

Cach giai:
Taco: y'=3x>—2mx +3
Ham s6 d4 cho dong bién trén R < y'>0Vx e R
SASOVXeRem*-9<0< -3<m<3
Chu y: Chi két ludn A'> 0 1a chua du, hoc sinh c6 thé thir lai khi m = 3 dé chac chan.
Chon B.
Cau 11 (VD): C6 bao nhiéu gid tri nguyén coa tham s6 m d& d6 thi ham s
y=x—(m+1)x’ +(m* —2)x —m* +3 ¢6 hai diém cuec tri va hai diém cuc tri d6 ndm vé hai phia khac nhau d6i
V61 truc hoanh?
A.2 B. 1 C.3 D. 4
Cach giai:
y=x’ —(m+1)xz+(m2 —Z)X—m2 +3
TXDb: D=R
Tacod: y'=3x"-2(m+1)x+m’ -2

Pé ham s6 ¢6 2 diém cuc tri < phuong trinh y'=0 c¢6 2 nghiém phén biét.



<:>A':(m+1)2—3(m2—2)>0<:>—2m2+2m+7>0<:> 1_;/E<m<1+;/E
Ma meZ=me{-1;0;1;2}
Thr lai:

x=l=>y=1
H)Vdim=-1ltacd y=x—x"—x+2.Khidd y'=3x"-2x-1=0<= -1 59 (ktm)

X=—=Dy=—

3 27
+)Véi m=0tacd y=x"—x>—2x+3. Khi d6
1++4/7 61-147
X=——>y="—"—2>0
3 27

y'=3x’"-2x-2=0& (ktm)
1-7 61+144/7
X=——>=>y="—7"—2>0
3 27
+)Véim=1taco y=x"—x"—x+2.Khido
2447 20-1447
= 3 :>y:—27 <0
y'=3x"-4x-1=0& (tm)
27 2041447
3 27
+) Véi m=2 tacd y=x"—3x>+2x—1.Khi do
3443 9+243
Y'=3x —6x+2=0 < 3 27 (ktm)
3-3 9423
X:—:>y=—<0
3 9
Vay co 1 gia tri ciam thoaman 1a m =1

Chon B.

Céu 12. VD.Cho ham sb y = c6 dd thi (C). Tim a dé dd thi ham sb c6 duong tiém can ngang va

x+1
Jax* +1
dudng tiém can d6 cach duong tiép tuyén cua (C) mot khoang bang /2 - 1.
A.a>0 B.a=2 C.a=3 D.a=1
Chon D.
Néu hé s6 goc cua tiép tuyén khac khong thi tiép tuyén va duong tiém cin ludn cit nhau. Néu d6 thi ham s c6

tiém can dung thi tiém cin ding ludn cét tiép tuyén. Do d6 dé thoa man yéu cau bai toan thi d6 thi ham sb chi

A A A + A A A \ . Je A . \ A R A \ 1
co tiém can ngang. Vay di€u ki¢én can la a > 0. Khi d6 d6 thi ham s6 ¢o6 ti€ém can ngang la y = T .
a

\ X £ . 12 \ 1—ax x, +1
Phuong trinh ti€p tuyén tai diem x, [a y = O (x—x )+ :
ax; +1 ax, +1



2 ; / 1
T suy luantréntacéd 1-—ax, =0 < x, = ! ; phuong trinh tiép tuyén la y=,/1+—.
a a

Theo bai ra ta c6 phuong trinh

1+1_L
V' a Va

Céu 13. VD.Cho ham s y = f(x) c6 bang bién thién sau

=2-1. Giai phuong trinh nay ta dugc a =1.

X —00 -1 1 +00
y' + 0 - 0 +
y / 3 +00
—o0 \A 1 /
Tim sb nghiém ctia phuong trinh 2‘ f (x)‘ ~1=0.
A.0 B.3 C.4 D. 6
Ciu 14. VD.Cho ham sé f(x)=ax’+bx’+cx+d théa mian abcdeR; a>0 va

. S cuc tri cia ham sd y = ‘f(x)—2019‘ bang

d>?2019
a+4b+2¢c+d—-2019<0

A.3 B.2 C.1 D.5
Chon D.

Ta cé ham sé g(x)=f(x)—2019 1a ham sb bac ba lién tuc trén R

Do a>0 nén lim g(x)=—o0; lim g(x)=+0.Dey

X——0 X—>+0

2(0)=d—-2019>0;g(2)=8a+4b+2c+d—-2019<0

Nén phuong trinh g(x)=0 c6 ding 3 nghiém phan biét trén R . Khi d6 d thi ham s6 g(x)= f(x)—2019 cit

truc hoanh tai 3 diém phan biét nén ham s6 y = ‘f(x) - 2019‘ c6 ding 5 cuec tri.

Céu 15 (VD): Cho ham sb y = £ (x) c¢6 dao ham trén R va d6 thi ham s6 y = f” (x) trén R nhu hinh v& bén dudi.

Khi d6 trén R ham sb y = /' (x)

A. c6 1 diém cuc dai va 2 diém cuc tiéu.
B. ¢6 1 diém cuc dai va 1 diém cuc tiéu.
C. ¢6 2 diém cuc dai va 2 diém cuc tiéu.
D. ¢ 2 diém cuc dai va 1 diém cuc tiéu.

Cach giai:

Tur d6 thi ham s6 ' ( x) ta thdy ¢6 hai giao diém v&i truc hoanh (khong tinh diém
tiép xuc),trong d6 tinh tir trai qua phai mot giao diém cat theo chi€u tir trén xudng va




mot giao di€m cat theo chicu tir dudi 1én nén ham s6 y = f ( x) ¢6 mot cuc dai va mot cuc tiéu.
Chon B.

++/=x+2m+6 xac dinh trén (-1;0):

Cau 16: VD.Tim m dé ham sb y=

xX—m
A. —6<m<-1 B. 6<m<-1 C. 3<m<-1 D. 3<m<-1
Pap anlaD
g . ) x—m>0
Dbicu kién ham so da cho xac dinh 1a : oSm<x<2m+6
-x+2m+62>0

Dé ham s6 c6 tap xac dinh D # D thi ta phai c6 m<2m+6<>m>—6 (*). Khi d6 ham sb c6 tap xac dinh 1a

(m;2m+6] .

Ham s6 xac dinh trén (—1;0) khi va chi khi (—1,0) < (m;2m+6], didu nay twong duong véi

m<-—1 ; .
& -3<m<-1. Kéthop véi (*) tadwoc -3<m<-1.
2m+62=0

Vay voi —3<m <1 thi ham s6 d3 cho xac dinh trén (—1;0) .
Céu 17. VD.Xét d6 thi (C) cia ham s6 y =x"+3ax+b véia, b 1 céc s thyc. Goi M, N 14 hai diém phan biét
thude (C) sao cho tiép tuyén véi (C) tai hai diém d6 c6 hé sb goc bang 3. Biét khoang céch tir gbe toa do ti

dudng thang MN bang 1, gia tri nhé nhit cia a” +b° bing

A2 B. 2 c.t D. .
2 3 5 6
Chon C.

Tacd y'=3x"+3a.

Tiép tuyén tai M va N cua (C) c6 hé sb goc bang 3 nén toa do ctia M va N théa man hé phuong trinh:

{3)8 +3a=3%1)

y=x3+3ax+b#(2)
Tu (1) = x* =1—a . (1) ¢6 hai nghiém phin biét nén a <1.
Tu (2) :yzx(l—a)+3ax+b hay y:(2a+l)x+b.
Toa d0 M va N thoa man phuong trinh y:(2a+1)x+b nén phuong trinh duong thang MN i
y:(2a+1)x+b hay MN:(2a+1)x—y+b:0.

|
(2a+1)" +1

d(0,MN)=1< =1 b’ =4a’ +4a+2 .



a’+b’=5a"+4a+2.

Xét f(a)zSa2 +4a+2 voi a<l.
Béng bién thién:

Véy a’+b> nho nhit 1a g .

Céu 18 (VD): Cho ham s6 y = f(x) =ax* +bx’ +ex’ +dx+e , dd ¥4 thi
hinh bén 13 d6 thi cua ham sé y=7f '(x) . Xét ham sb
g(x)=f(x~2). Ménh dé nao dudi day sai?

A. Ham sé g(x) ddng bién trén khoang (2;+00) -1

C. Haimsb g(x

g pee

(x)
B. Ham s6 g(x) nghich bién trén khoang (—o0;-2)
( ) nghich bién trén khoang (O 2)
D. Hamsé g(x) nghich bién trén khoang (-1;0)

Cach gidi:

Taco g(x):f(x2—2) suyra g'( ( x —2) 2x.f'(x2—2)
Tur d6 thi ham s6 y = f(x) tacé f" ( )>0x>2va f'(x)<0<x<2 va x#1

x>0
q , f(¥*-2)<0
+ D& ham g(x) nghich bién thi g'(x)<0= 2x.f'(x" -2) <0<

x<0
{f'(x2—2)>0

~ - 0 x>0
x>0 x2> )y 2<x<2
' —4<
f(x2_2><0 ) x# -1 0<x<2
= | lx=-1 =
x<0 x<0 x<-2
, x<0 >
' _ X
(/1 =2)>00 |12 ass {
- x<=2
Vay ham sé nghich bién trén (0; 2) va (—oo; —2)
Suy ra D sai.
Chon D.
Chu y khi giai:

Céc em ciing c6 thé 1ap bang bién thién ctia ham s6 dé tim khoang dong bién g(x) nghich bién.
Cau 19 (VD): C6 bao nhiéu gia tri nguyén duong cua tham s6 m nhé hon 2018 dé ham sb
y=2x +3(m—l)x2 +6(m—2)x+3 nghich bién trén khoang c6 do dai 16n hon 3.
A. 2009 B. 2010 C. 2011 D. 2012
Cach giai:
y=2x"+3(m-1)x*+6(m-2)x+3=y'=6x"+6(m—1)+6(m—-2)= 6[x2 +(m—1)x+m—2}

10



5 x=-1=x

y'=0cx +(m—1)x+m—2:O©
x=2-m=x,

Néu —1=2-m<>m=3 thi y'=6(x+1)">0,Vx e R nén him s6 dong bién trén R ( khong thoa mén).
Néu m # 3 thi phuong trinh y'= 0 ludn c6 nghiém phén biét nén ham sé nghich bién c6 hai diém cuc tri va nd
nghich’bié’n trong khoang hai diém do.
Ham s6 nghich bién trén khoang c¢6 dd dai 16n hon 3
m—3>3 [m >6

<:>|xl—x2|>3<:>|—1—2+m|>3<:>|m—3|>3<:{
m—-3<-3

m<0

Vay me (—oo;O) u(6; +oo)

Ma m nguyén duong va nhé hon 2018 nén m € {7;8;...;2017} hay ¢6 2017 —7 + 1 =2011 s6 m thoa man.
Chon C.

Céu 20 (VD): Cho ham s6 y = f(x) c6 dao ham f"(x)=(x"—~1)(x—2). Goi S la tap tit ca céc gid trj nguyén

ctia tham s& m dé ham s f (x2 + m) ¢4 5 diém cuc tri. S6 phﬁn tr cua tap S la.

A. 4 B. 1 C.3 D.2
Cach giai:
Ta c6: f'(x)=(x2—1>(x—2)=0<:>{x:2
x==1

Xeét g( ):f(x2+m) co g'(x)z(x2+m 'f'(x2+m):2x.f'(x2+m)

x=0 x=0

2 _ 2 _
g(R)=0ee| T o LTy

Hamsé y=g(x) ¢6 5 diém cuc tri <> g'(x)=0 c6 5 nghiém boi 1é phan biét.

x=0
x2 :0 x:o r . R . .
THI:m=2thi (*) | , < nén ham s6 da cho khong ¢6 5 diém cuc tri. (loai)
X = x=4
_x2 =-1
[ x=0
x* =1 x=0 . . 2 . .
TH2: m=1thi (*)<| 0 o nén ham s6 da cho khong c6 5 diém cuc tri. (loai)
X = x=+
_x2 =-2
x=0 =0
x*=3 . ,
TH3:m = -1 thi(*) < | 5 & | x=+3 (x=0 1a nghiém boi 3) nén ham sb da cho ¢6 5 diém cyec tri.
X =
x*=0 x=i\/§
2-m<0

TH4: m>2 thi { 1-m <0 nén g'(x)=0 chi c6 nghiémx =0nén ham s6 da cho khong ¢6 5 diém cuc tri
—1-m<0
THS: 1<m <2 thi

11



+ phuong trinh x* = 2—m c6 hai nghiém phan biét.

+ phuong trinh x> =1-m va x* =—1—m v0 nghiém.

Do d6 g'(x) =0 khong c6 5 nghi¢m phan biét va ham s6 d3 cho khong cé 5 diém cuyec tri.

TH6: —-1<m<1

+ phuong trinh x> =2—m c6 hai nghiém phan biét.

+ phuong trinh x> =1—m c6 hai nghiém phan biét.

+ phuong trinh x* = —1—m v6 nghiém.

Do d6 g'(x)=0 c6 5 nghiém phan biét va cdc nghiém nay déu 1a nghiém don nén ham sb d cho c6 5
diém cuc tri.

TH7: m<—1 thi cic phuong trinh x> =2—m; x* =1—m ;x> = —1—m déu c6 hai nghiém phan biét dan dén
g'(x) =0 c6 7 nghiém phan biét va ham sb da cho khong c6 5 diém cuc trj.

Vay tap hop céc gid tri cia m dé ham sé g(x) c6 5 diém cye tri 1@{ | | hay —1<m<]1.
—1<m<

Do m nguyén nén m e {—1;0} , €0 2 gia tri thda man bai toan.
Chon D. -
Céu 21 (VD): Cho ham so f(x) c6 dd thi cua

( ):f

x) nhu hinh v&. Ménh dé nao sau diy ding?

(
()2 77(0)

(1> 770) y /
(<) Yavise % ’
()= 1) L _

Cach giai
Tir hinh v& ta x4c dinh dugc d6 thi ham s§ y = f(x) va y= f'(x) nhu

hinh v& (do db thiy = £(x) c6 4 diém cye triva dd thi y= £'(x) et (¥ |
truc hoanh tai 4 diém phan biét) \ [\
Tir d6 thi ta thdy ham s y = f(x) dat cyc tiéu tai x=-1= f'(—l) =0 \ [\ "
Lai thdy ham s y = f(x) dat cyc dai tai x=1= f'(1)=0; £"(1)<0 1
Trdotaco f'(-1)> /(1) . YR
Chon B. AN |/
CAu 22. VD.Biét ham s f(x)=x"+ax’ +bx+c dat cuc tiéu tai diém f( '
y=1i(x

x=1f(1)=-3 va d6 thi ctia ham sé cit truc tung tai diém co tung do
bang 2. Tinh gia tri ctia ham sd tai x =3.

A. f(3)=81 B. f(3)=27 C. /(3)=29 D. f(3)=-29

Chon C.
f'(x) =3x” +2ax+b
Ham sb dat cuc tiéu tai diém x =1 nén: f'(l) =3+2a+b=0=2a+b=-3

12



f()=-3<l+a+b+c=-3<a+b+c=—4
Mit khac d6 thi cua ham sd cit truc tung tai diém co tung do bfmg 2nén 2=c

2a+b=-3 c=2
c=2 =<a=3
a+b+c=-4 b=-9

Nén f(x)zx3 +3x° —9x+2;f(3):29

Cau 23. VD. Gid tri nho nhit m va gid tri 16n nhit M ciia ham sé y = SnxXF2e08xFL
sinx+cosx+2
A.m:—%;M:I B.m=1;M=2 C.m=-2;M=1 D. m=-1,M =2

Chon dap an C.

Taco y= SN2, pygin s (- 2)c0sx=1-2047)

Phuong trinh (*) ¢6 nghiém c:>(y—1)2+(y—2)2 2(1—2)})2 &P +y-2<0 2<y<I.
Vay m=-2;M =1.

ax>+bx+1,x>0

Cau 24. VD.Cho ham s f(x)={ . Khi ham s6 f(x) c6 dao ham tai x,=0. Hay tinh

ax—-b-1,x<0
T=a+2b.

A.T=-4 B.T=0 C.T=-6 D.T=4
Chon dap an C.

Tacod f(O):l.

lim f(x)= lim (ax’ +bx+1)=1

x—0" x—0"

1imf(x)= lim(ax—b—l)z—b—l.

x—>0" x—0"

Dé ham so c6 dao ham tai x, =0 thi ham so6 phai lién tyc tai x, =0 nén

f(O):limf(x)zlirg;f(x).Suyra -b-1=1b=-2.

x—0"

2_
Khi do: f(x)z{ax 2x+1,x>0

ax+1,x<0
X¢ét:

+) lim /(x)-7(0) = lim ax’—2x+1-1 = lim (ax—-2)=-2.

x—0" X x—0" X x—0"

13



+) lim f(x)—f(O) = lim ax+1-1 = lim(a):a.

x—0" X x—=0" X x—0"
Ham s6 c6 dao ham tai x, =0 thi a =-2.

Vay véi a =—-2,b=-2 thi ham s6 c6 dao ham tai x, =0 khi d6 7 =—-6.

Céu 25.VD. Cho ham sé y = 2 +2

5 , m 12 tham s6 thuc. Goi S 1 tap hop tit ca cac gid tri nguyén cua tham sé
xX+m

m d& ham s6 nghich bién trén khoang (0;1). Tim so phén tir cua S.
A. 1 B.5 C.2 D.3

Chon dap an C.

Téap xac dinh: D = R\{—%}

. m* —4
_(2x+m)2
2<m<?2
‘ m?—4<0 ﬂ<0 2<m<?2
Yéu cau bai todn << _; S92 T em=20 o 0<m<2.
7%(0;1) M4 {m£—2

Céu 26. VD. Cho ham sé y = f(x) x4c dinh trén R va ham s6 y = f'(x) c6 d0 thi nhu hinh v&. Tim s6 diém

cuc trj ciia ham s y = f(x2 —3) .

yA
2
22 5 1 )x_
A. 4 B.2 C.5 D.3

Chon dap an D.

Quan sat d thi ta cé y = f"'(x) d6i déu tir 4m sang duong qua x=-2 nén ham sé y = f(x) c6 mot diém cuc

trila x=-2.
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x=0 x=0
Tacs y'=[ f(x*-3)] =25/ (¥ ~3)=0 | ¥ 3= 2| x=%1.
x*=-3=1 x=12

Ma x =22 1a nghiém kép, con cac nghi¢m con lai 1a nghiém don nén ham ) yv=f (x2 - 3) co ba cuc tri.

Cau 27 (VD): Tim gia tri 16n nhét va nho nhit ctia ham s6 y=+—-x>+3x+4 , mot hoc sinh 1am nhu sau:
—2x+3

N=x"+3x+4 .

(2). Ham $6 khong c6 dao ham tai x =-1;x=4 va ‘v’xe(—l;4):y'=0<:>%.

(1). Tap xéc dinh D=[-1;4] va y's=

(3). Két luan. Gia tri 16n nhat cia ham sb bang %khi x= % va gia trj nho nhat bang 0 khix =-1; x = 4.

Cach giai trén:

A. Ca ba budc (1);(2);(3) déu dung B. Sai tu budce (2)
C. Sai ¢ budc (3) D. Sai tir buoc (1)
Cach giai:

—2x+3

2-x" +3x+4

+ Nhan thay: Tép x4c dinh ciia ham s6 D=[-1;4] va y'= nén cach gii trén sai ngay tir budc 1

Chon: D
Ciu 28: VD. Cho biéu thitc P=——— véi x, ykhac 0. Gia tri nho nhat cia P bang
X +y
A. -2 B.0 C.-1 D.1
Pap an C
2
2 X+ L1 . .
P+1= zxyz—i-l:( > y)2 20nén P >-1. Dau bang xay ra khi va chi khi x=-y#0.
X +y X +y

2
Céu 29: VD. C6 bao nhiéu gia tri nguyén duong ctia tham sé m dé ham s6 y = %—mx+ln(x—1) ddng bién

trén khoang (1;+o0) ?

A. 4 B.1 C.3 D.2
Pap an C
Ham s6 luén x4c dinh trén (L+),¢c6 y'=x—m+ =x+ ll—m
x— x—

Vi x)1, ap dung BPT AM-GM:

x+L—m:x—l+L—m+122 (x—l)L—m+1=—m+3
x—1 x—1 x—1

Dau bang xay ra khi va chi khi x = 2 (thoa man)

15



Vay miny'=3-m, ham sé dbéng bién trén (1;+oo) khi va chi khi y'>0

(15+0)

‘v’xe(l;+oo)<:>(rlr}irl)y'20<:>3—m20<:>m£3.Mé mel = me{l;2;3}.

Cau 30: VD. Haim s6 y = _xm2 dong bién trén khoang (0;+0) khi

x+m-3
A. m<1 B. m=1 C.m=23 D. m#1
Pap an C
pr= =342 ol fam s ddng bién trén (%) khi va chi khi
(x+m—-3)" (x+m-3)
m—1>0 m>1
Rt &Sm2>3
x+m—3#0Vx e(0;+0) 3-m<0

Cau 31: VD.Tim tét ca cac gia tri cia m dé dd thi ham s y= x* =2m*x* +1 c6 ba diém cuc tri la ba dinh cua

mot tam giac vudng can.

A.om=1 B. m e {-1;1} C. me{-10;1} D. m e {0;1}

Pap anla B

Sau day, trinh bay ba cach giai ctia bai tap nay:
Cach 1. (Ty luén)
Tacod: y'=4x’ —4m’x = 4x.(x2 —mz).
x=0

y'=0|x=m

X=-m
Ham s6 c6 3 diém cuec tri khi va chi khi phuong trinh y'=0 ¢6 3 nghiém phan biét
oem >0 m#0.

Khi d6 db thi c6 3 diém cuc tri la 4(0;1), B(-m;1-m"),C(m;1-m").

AB = (-m;—m*), AC = (m;—m*)

Do tam giac ABC can tai A nén 3 diém cuc tri tao thanh tam giac vudng can

< AB 1 AC
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m=0
S ABAC=0=-m*+m* =0 | m=1

m=-1

m=1

Do m=0 néntacé{ )
m=-1

m=1

Cach 2. Sir dung cong thic tinh nhanh ta ¢c6 b° +8a =0 < { N
m=—

Cach 3. Nhan xét m thoa man thi —m cling thoa man va ham s6 ¢ 3 diém cuc tri khi va
chi khim # 0 suy ra chon B.

Chu 32. VD.Cho ham s y = f(x). Him s6 y = f"'(x) c6 do thi nhu hinh v&.

Hamsb y= f (xz) ¢6 bao nhiéu khoang nghich bién.

A

v =

A.5 B.3
C.4 D.2
Chon B.

Ta co y':[f(xz)]/ :2x.f'(x2)

Ham s6 nghich bién

x>0 (x>0
f'(x2)<0 okt x’<—-lvl<x’<4 {1<x<2
S y'<ie — =

x<-2v-1<x<0

x<0 x<0
f’(x2)>0 “l<x*<lvx’>4

Vay ham s6 y = f(x”) c6 3 khoang nghich bién,

Sx+1-+x+1

Céu 33. VD. D6 thi ham s6 y =——
X +2x

6 tat ca bao nhi€u duong tiém can?

A.3 B.0 C.2 D.1
17



Chon dap an D.

Tép xéc dinh: D =[-1;+0)\{0}.

5 1 [1 1
_J Tt ot e . )
. limy=lim5x+!—x+1=limx 15— =0=>y =0 4 duong tiém cin ngang cuia dd thi ham s0.
x>+ X—>+ X +2x X—>+ 142
X
Sx+1-+/x+1 (5x+1)2—x—1

lim y =i i
CY T T "lilg(x2+2x)(5x+l+\/ﬁ)

) 25x* +9x ) 25x+9 -9
=lim =lim =——=x=0

¥=0 (x2 +2x)(5x+1+«/ﬁ) =0 (x—Z)(SX+1+M) 4

khéng 13 dudng tiém can dimg cua dd thi ham sb.

Vay dd thi ham s6 c6 tat ca 1 duong tiém can.

Cau 34/VD. Cho ham s6 y= f(x) c6 dao ham trén R va c¢6 d6 thi y= f'(x) nhu hinh v&.

Xét ham s6 g(x)= f(x2 —~ 2).

Ménh dé nao sau day sai?
A. Ham s6 g(X)nghich bién trén (0;2).
B. Ham s6 g(x) dong bién trén (2;+00).
C. Ham sé g(X) nghich bién trén (—o0;-2).
D. Ham s6 g(x) nghich bién trén (=1;0).
Chon D
Taco g(x)= f(x2 —~ 2)
g'(x)z f'( g —2)2x
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(x=0
O xZO x:l
X =
g'(x)=0<:> X SixP-2=-lc|x=-1
6 =2)=0
x’-2=2 x=2
[ x=-2

Taco g'(3)=6./'(7)> 0, g’(x) d6i ddu qua cac nghiém don hodc boi 1¢, khong doi dau qua cac nghiém boi
chin nén ta c6 bang xét ddu g’(x):

X |- 2 -1 0 1 2
+ 00

gx)] - 0 + 0 + 0 - 0 - 0 +

Suy ra dap an la D.

Céu 35/ VD. Goi S 1 tap cac gia tri duong ctia tham sdm sao cho ham s y = x* —3mx* +27x+3m—2 dat cuc
tri tai x,,x, thoa man |x, —x,|<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.
Chon C.
+)Taco 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) ¢6 2 nghiém phan biét < A" >0
5 {m >3
oSm -9>0 (*)
m<-=3
X +x,=2m

+) Véi diéu kién (*) thi phuong trinh (1) c6 2 nghiém X, X, , theo Vi-ét ta cé:{ 9
XX, =

+) Ta lai co |xl —x2|S5 <:>(xl—x2)2 <25 (x +x2)2 —4xx,-25<0

Jor _ el

<:>4m2—61S0<:>—TSmS

=3
Jor _ |

+) Két hop (*), (**) va diéu kién m dwong ta duoc: 3<m£7 = \/a:>T:2b—a:\/a—3.
b=——
2

2x+1

Céu 36/ VD.Cho ham s6 ¢6 dd thi (C):y = o Goi M 1a diém bat ki thudc d6 thi (C). Goi tiép tuyén cua

d6 thi (C) tai M cat cac tiém can cta (C) tai hai diém P va Q. Goi G 1a trong tim tam giac IPQ (véi I 1a
giao diém cta hai dudng tiém can cua (C)). Dién tich tam giac GPQ 1a
A 2. B. 4. C.%. D. 1

Chon A

T (x>

y Gia su M[a;za-’_lje(C).
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-3 2a+1
s(x—a)+
(a-1) a—-1

Db thi (C)co hai tiém cén c6 phuong trinh lan luot 1a d:x=1;d,:y=2

2a+4 , . , .
a_JrlJ ; dcat d, tai diem Q(2a—1; 2)’ d, cat d, tai diem 1(1;2).

Phuong trinh tiép tuyén tai diém M 1a d:y =

d cat (d,) tai diém P(l;

JP=L;1Q=2|a—1|
|a—1

i 1 1 1 6
Taco SGPQ :ES[PQ :g]P]Q282|a—l|m:2

4
~ \ I +ax+ . A RTREY £ N , £ \ £
Cau 37. VDC. Cho ham s0 y = X raxran Goi M, m lan lugt 1a gia tri 16n nhat, gia tri nho nhat cua ham s6

x+1

da cho trén doan [1;2]. C6 bao nhiéu gia tri nguyén cta a dé M >2m .
A. 15 B. 14 C.17 D. 16
Chon dap an A.

_x4+ax+a _3x4+4x3

Xéthamsd f(x) .Taco f'(x) -

>0,‘v’xe[l;2]
x+1 (x+1)

Do dé /(1)< f(x)< f(2),vxe[l;2] hay a+%£f(x)£a+?,Vxe[l;2]

Ta xét cac truong hop sau:

TH1: Néu a+l>0<::>a>—l thi M=a+E;m=a+l
2 2 3 2

Theo dé bai a+.022( a+1 | a<>
3 2 3

Do a nguyén nén a €{0;1;2;3;4} .

TH2: Néu a+%<0<:> a<—% thi m:—(a+?);M :—£a+lj

Do a nguyén nén a € {-10;-9;...;—6} .

TH3: Néu a+%£0§a+%@—%£as—% thi M >0;m =0 (Ludn thda man)

Do a nguyén nén a € {-5;—4;...;—1}

Vay c6 15 gia tri cua a théa man yéu cau bai toan.
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Céu 38. VDC. Cho ham s6 y=x’—3x+2#C). Biét rang dudng thang d:y=ax+b cat do thi (C) tai ba
diém phan biét M, N, P. Tiép tuyén tai ba diém M, N, P cua do thi (C) cét (C) tai cac diém M', N', P'
(twong tmg khac M, N, P). Khi d6 duong thing di qua ba diém M ',N',P' c6 phuong trinh 1a

A. y:(4a+9)x+18—8b B. y:(4a+9)x+14—8b
C.y=ax+b D. y=—(8a+18)x+18—8b
Chon dap an A.

Gida st A(xl;yl),B(xz;yz),C(x3;y3). Ta c6 phuong trinh tiép tuyén tai 4 cia dd thi (C) la
Al:y=(3x12—3)(x—x1)+x13—3x1+2

Xét phuong trinh hoanh d¢ giao diém ctia d6 thi (C) va A, 1a

(3)c12—Za)()c—xl)ﬂcf—3xl+2:x3—x+2<:>(x_xl)2(x_|r2xl):O<:>{x:x12
X =—4X

Do d6 A'(~2x;-8x +6x, +2)

Lai c6 —8x; +6x, +2=—8(x) =3x, +2)—18x, +18 =—8(ax, + b) —18x, +18
=—8(ax, +b)—18x, +18 =—2x,(4a+9)+18-8b

Khidé y, =x,(4a+9)+18-8b

Vay phuong trinh duong thing di qua 3 diém 4',B",C' 1a y =x(4a+9)+18-8b

Céu 39. VDC. Cho ham s6 bic ba f(x)=ax’ +bx’ +cx+d c6 do thi nhu hinh v& bén dudi:

v

) 1

]
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o , (x2—3x+2)\/2x—1 ] )
Hoi d6 thi ham s6 g(x) = > c6 bao nhiéu duong tiém can dung?
x[ /7 (x) =1 (%)
A.5 B. 4 C.6 D.3

Chon dap an A.

bK xZ%;f(x);éO;f(x);él.

Xét phuong trinh x[f2 (x) —f(x)] =0

Do thi ham s0 ¢6 4 dudong tiém can ding x=a;x=b;x=c;x=2.

Cau 40/ VDC. Cho hai s6 thuc x, y thay d6i thoa man diéu kién x* + y* =2. Goi M, m lan luot 13 gia tri 1on
nhat va gia trj nhé nhat ciia biéu thiic P = 2(x3 +y’ ) —3xy. Gia trj ctia cia M + m bang
1
A. 4. B. 2. c. 6. . 1-42
Chon B. -
P= 2(x3 +y3)—3xy = 2(x—i-y)(x2 +y° —xy)—3xy =2(x+y)2-xp)=3xy (do x* +y° =2)

2 2
(G0 NP

Dit x+y=t.Taco ¥’ +)’ =2 xy = 5

2

2 2
Tu (x+y)* >4xy = 24(%—1}@—23&2 P:f(t):2{2—[%—@}3(%—1}:—? —%t2+6t+3.

Xét f(¢)trén [-2;2].
t=1e[-2;2]

Tacod f(t)=-3t —3t+6,f(t)=0<:>L:_2€[_2;2].

Béng bién thién
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T 2 1 2
f'(z) 0 + 0 -
3
flz)
7 1

Ttr bang bién thién ta c6 max P = max f(f) = %;min P=min f(t)=-7
Loi binh: C6 thé thay bbt thay bang
1 .
Taco t=1€[-2;2];t=-2€[-2;2]; f(0)=-T; f(1) = ;;f(2) =1 suy ra két luan.

Bai tuong tu.
(D-2009). Cho céc sb thyc khong am x, y thay doi va thoa man x+ y=1. Tim gia tri 16n nhat va gia tri nho

nhét ciia biéu thiue S = (4x2 +3y)(4y2 +3x)+25xy

Lo gidi.

S =(4x2 +3y)(4y2 +3x)+25xy =16x"y’ +12(x3 +y3)+34xy

=162y +12[ (x+ ) =3xp(x+y) |+34xy =16x"y” +12(1-3x) + 34xy
=16x"y” —2xy+12

Datt=xy,vix,y=20vax+y=1nén OStS%.Khid(’) S=f(t)y=16t" -2t +12.
, . 1
Xét f(¢) trén {O;Z}

N e £ _ Lol g V225 (L)_191
f(t)=32t 2,f(t)—0<:>t—16e[0,4} S(0) 12,5(4) ,s( )

2 16) 16
x_2+«/§ x_2—«/§
Max S =22 khix =y =+ va minS = khi 4 hotic 4
2 2 16 2-3 243
y:T Y= 4

Cau 41/ VD.Tap hop céc gia tri cia m dé ham sé y = ‘Zvc4 —4x’ —12x" +m —1‘ ¢6 T diém cuec trj la:
A. (0;6). B. (6;33). C. (1;33). D. (1,6).

Chon D

Xétham sd f(x) =3x* —4x* —12x* +m—1,

Cé lim £(x)=+o0, lim £ ()= +o0

S () =12x" =12x* =24x =12x(x* —x-2)
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x=0
f(x)=0|x=-1.

x=2
Béng bién thién:
X —ao -1 0 2 4+
S(x) - 0 + 0 - 0 +
—+a0 m—1 +a0
fix)
m=33
m—6

Tir bang bién thién, ta c6 ham sd y = | f (x)| c6 T diém cuc tri < d0 thi ham sé y = f(x) cat Ox tai 4 diém

phanbiét @ m-6<0<m—-1<1<m<6.

Céu 42/ VD.Cho ham s0 y=x’—x’ +2x+5 ¢6 dd thi 1a (C). Trong c4c tiép tuyén ctia (C), tiép tuyén c6 hé

s6 gbc nho nhat, thi hé sb goc cua tiép tuyén do 1a
4 5

A, —. B. —. C.%. D

1
3 =3 "3

Chon B
H)Goi M (x,;¥,)€(C) va A la tiép tuyén cua (C) tai M .

+)y =3x"—2x+2= hésd goccua A 1a k=3x2 —2x,+2.

+) Ta c6 k=3(x§ —%xo %j%

2

1
=3\ x,—— +§2§,on.

3 3 3

) 5 ) 1

= mink 25, dat dugc khi x, :§.
Céu 43 (VD): Cho ham s6 y = f(x) c6 @b thi ham sé nhw hinh v& du6i. Goi M, m 1an luot 1a gi4 tri 16n nhét va
gi4 tri nho nhat cuia ham sé yv=f (x2 — 2x) trén doan {—%,%} . Tim khéng dinh sai trong cac khang dinh sau.

A M+m>T7 >
B.Mm >10 | |
CM-m>3

D.%>2
m

Cach giai:
bit t=x>-2x,x € —i;Z => —1;2
22 4

Tur d6 thi ham s6 ta xétham s6 y = f(¢),t € [-1;%}
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CAu 44 (VD): Cho ham s y = "—*i c6 o thi (C) biét ca hai duong thang d,: y =ax+b; d, :a,x+b, diqua
x_

diem I(1;1) va cdt do thi (C) tai 4 diém tao thanh mot hinh chit nhat. Khi a, +a, = % ,gié tri biéu thic P =hb,

bang:
A.g B.l C.—l D.—E
2 2 2 2
Cach giai:

Goi a, f 1an luot 1a céc gbc tao bdi tia Ox va phﬁn dd thi phia trén truc Ox cua d,,d,

Khi do6 ta co: a, =tana,a, =tan 5.

V& db thi nhl}’ hir}h v€ bén. ‘ ’ y
Theo tinh chat doi ximg cia do thi ham so ta co:
a+ =90 A
=> al = —
a, B
5 a, =2 b =-1 |
Laico: g, +a, =—=> 1= 1 D
2 “=7 b, = 5 0 X
1 c

= P= blbz = —5
Chon C.
Céu 45 (VD): Cho ham s6 £ (x) DO thi ham s6 y = f'(x) nhu hinh
v& bén. Ham s6 g(x) =f (3 — 2x) nghich bién trén khoang nao Y trong
cac khoang sau?

A.(0;2)

B.(1;3)

-2 o 2 5/ x

C. (—oo, —1)

D. (—l; +oo)
Cach giai:

25



2<x<?2

f'(x)>0<:>{x>5

g'(x) <[/ (3-20)]' =2/ (3-23)
Taco: =5 g'(x) <0 f'(3-2x)>0

-2<3-2x<2 l<x<é
|2 2
3-2x>5

x<-1
Chon C.
Céu 46/ VD.Cho ham s6 y = % C6 tat ca bao nhiéu gia tri m dé do thi ham s6 c6 ding hai duong
mx~ —2x+
tiém can.
A. 2. B.3. C.0. D. 1

Chon B

Nhan xét:

+ f(x)= mx® —2x+3¢é bdc >1 nén dé thi ham sé6 luén cé 1 tiém cin ngang.

+ Do db: Yéu cau bdi toan 9 do thi ham sé ¢é dung 1 tiém cdn dung.
A ot La ) . g 3 , N
+ m =0, do0 thi ham s0 ¢6 1 tiém cin dung la duong thing z = 5 = m =0 thoda bai toan.

+ m # 0, dd thi ham sb c6 ding 1 tiém can dung khi va chi khi phuong trinh mx? - 2x + 3 = 0 ¢6 nghiém kép
hodc nhan x =1 lam nghiém < | &
fm=0"| _°

+KL: me {O;%;—l}.

Cau 47 (VD): Goi M 1a gi4 trj 16n nhét ciia ham s f(x)=6vx* —6x+12 +6x —x>—4. Tinh tich cic nghiém
cua phuong trinh f(x)=M.
A. -6 B.3 C.-3 D. 6
Cach giai:
f(x)=63x>—6x+12 +6x —x* —4
f(x)=637x" —6x+12 — (x> —6x+12)+8

Pt t= x> —6x+12 = /(x=3)"+3 >3, khi d6 ta co (t)=—t> +6t+8Vx >3

Tacod f'()=—2t+6=0<t=3

BBT:
t 3 +00
f(e) |0 B
f(t) 17

26



= maxf(t) =17 < t=3(x-3) +3=3=x=3

[3:40)
> maxf(x)=17=M< x=3
Vay phuong trinh f(x) =M c6 nghiém duy nhit x =3, do d6 tich cac nghiém ctia chung bang 3.
Chon B.
Cau 48 (VD): Cho ham s6 y =f(x) c¢6 dao ham y'=x’-3x+m’+5m+6. Tim tit ca cac gia tri clia m dé
ham s6 dong bién trén (3;5).

A. m e (—0;-3)U(-2;+00) B. me(—oo;—3]u[—2;+oo)
C. me[-3;-2] D. Véimoi meR
Cach giai:

Ham s6 y = f(x) dong bién trén (3;5) < y'> 0V x €(3;5)
& x*=3x+m’ +5m+6>0Vx €(3;5)

& xP=3x>-m’ —5m—-6Vx € (3;5)(%)

Pit g(x)=x"-3x

= (*) < g(x) > -m’ - 5m - 6Vx € (3;5)

= -m’-5m-6< 1(1}151)1 g(x)

Khao sat ham s6 g(x) = x> —3x ta dugc:

X —00 3 3 5 +00
g'(x) - + + +
\ 9 / 0
4
5 5 m>-2
=>-m -5Sm-6<0m +5m+6>20<
m<-3
Chon B.
2
Céu 49/ VDC. Cho ham s f(x) = 1x . Pao ham cap 2018 ciia ham sé f(x) 1a:
-X
: a _x)2013 : D. —(l—x)zw .
2018! 2018!x*"
C. (2018) X)=——7""" D. (2018) )= 20
f ( ) (l_x)2019 f ( ) (l_x)2013
Chon B
1
Tacd f(x)=—x—1-——
x—1
1
f'(.X) =-1+ 2
X— 1)
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o 2L _ 2
L Py B o

3.2.1 3!

0= 32

L

Wy 4321 4

S (x) (x—l)s (x—l)s
—2018! 2018!

Suy ra: f(zols)(x) = (x_l)zow = (1_x)2019

(1) _n Vne N’

(x _ l)n+l 2

Céu 50: VDC.Cho x, y 14 nhitng sb thuc thoa man x* —xy+y*> =1. Goi M va m lan luot 1a gia tri 16n nhat va

Chi y: C6 thé dung phwong phap quy nap toan hoc chimg minh dugc f (")(x)

4 4
gia tri nho nhét cua P:xz+—yzle .Giatricia A=M +15m la
X +y +1
A. A=17-2/6 B. A=17-+/6 C. A=17+6 D. A=17+26

Pap an A
Dit xy+2=¢,taco x’+y  =l+xp=t-1
(x—y)220:>x2+y222xy:>t—122(t—2):>t§3

(x+y)220:>x2+y2+2xy20:>f—1+2(t_2)20:>t2§

Céc dau bang déu xay ranén ¢ e {2;3}
Tacd x*+ )y  +1=2+xy=2+(1-2)=1;
¥yt al= (4 ?) —2y 4= (0-1) ~2(1-2) +1= £ +61-6

e

Do do P=—t+6—§;xéthém f(t)=—t—§+6cé f'(t)=—1+t—2= :

t

f(éjzﬂ;f(3)=l;f(\/g)=6—2\/g.Dod(’)m:minP:E;MzmaxP=6—2\/€
3) 15 [23} 15 M
3 3
A=M+15m=17-26.
Cau 51 (VDC): Cho ab,c la cac s6 thuc duong khi d6 gia tri lon nhit ctia biéu thic
8a+3b+4(\/ﬁ+\/§+3abc)
- 1+(a+b+c)2
A. 4,65 B. 4,66 C. 4,67 D. 4,64

Cach giai: )
Ap dung bat dang thtrc cho hai s6 duong ta co:

gan voi gia tri nao nhat trong cac dap an sau:
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a+4b b+4c a+4b+16¢
8a-+3b+4(vab +~/bc +abe) 8“+3b+4( LR j 28 atbic

P= < == 27PTC

I+(a+b+c) 1+(a+b+c)’ 3 1+(a+b+c)
bat a+b+c=t,(t>0).

28 28 t
Taco: P=—f(t)=—. t>0

3f() 3 t2+1( )

1+¢7 -2 1-¢ t=1(tm)

Co: f'(1)= - — f'(1)=0
SOy ey Y c{t:—l(ktm)
Ta co BBT:

t 0 1 +00

) ¥ 0 -

f(t) / \

0

Duya vao BBT ta co6: maxf(t) =% khi t =1

=>MaxP=§.l=E
32 3
2_p g=10
4 a=4b 21
’( (13 29 2 b 4
Dau“="xdyra << —=c S b=dc &<b=—
4 e =1 21
a+b+c=1 €= C_L
21

Chon B.
Céu 52 (VDC): Cho ham sé y =f(x). Him s6 y =f'(x) ¢ bang xét diu nhu sau:

x‘—oo 5 1 3

f(x) ‘ - 0 + 1 + 0 _
Hamsd y="f (x2 + 2x) nghich bién trén khoang nao dudi day?

A. (0;1) B. (-2;-1) C. (-2;]) D. (-4;-3)
Cach giai:
Pit g(x) =f(x>+2x) tacd g'(x)=(2x +2)f '(x* +2x) = 2(x + Df '(x* +2x)
Ham sé y = g(x) nghich bién trén (a;b) < g'(x) <0Vx € (a;b) va bang 0 tai hitu han diém.

Xét dap an A ta co: g'(%] = 3f‘(%j > 0= Loai dap an A.

Xétdap an C ta co: g '(?j =2f"(0)>0= Loai dap 4n C.
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Xét dap an D ta co: g'[—%)z—Sf (241j>0:> Loai dép an D.

Chon B.

Ciu 53 (VDC): Cho ham sé y = f(x) c6dd thi nhu hinh v& bén dudi . Bé

dd thi ham sb h ‘ f ( )+ m‘ ¢6 s& diém cuyec tri it nhét thi gia tri

nho nhét cia tham s6 m= m, . Tim m¢nh dé ding trong cdc ménh d¢ sau:
A.m, €(0;1)

(-10)
C.m,e (—oo;—l)
(

B. m,

D. m, € (1;+x)
Cach giai:

Xét ham sd: g(x)=f2(x)+f(x)+m=>g'(x)=2f( )f( )+f(

:>g'(x):0©[

~
—
=
SN
I
S
1
~
—
=
N
|
o

Dua vao d6 thi ham so ta co:

g(l):f2(1)+f(1)+m>m
= g(3):f2(3)+f(3)+m=m

Ta c6 bang bién thién:

—+00

g'(x)

—00 a 1 3
g(x) | +oo \ g(1) \ / o0
g(a) / "

Dua vao BBT ta thdy dd thi ham s g(x) ¢6 3 diém cuc tri.

|:f(x)+%:|2 +m—%

=> /() ) =117 (x)+ f (x) +m| =

Do thi ham sb g(x) ndm phia trén truc Ox ( ké ca truong hop tiép xtc véi Ox)

:>m21=>m0=—
4 4

Chon A.
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Céu 54 (VDC): Biét hai diém B(a; b), C(c; d) thudc hai nhanh cia dd thi ham s6 y= 2x sao cho tam giac
x —

ABC vudng can tai dinh A(2; 0), khi d6 gié tri biéu thuc 7 = ab + cd bang:
A.6 B.0 C.-9 D. 8
Cach giai:
. 2 2
Goi B| a;2+——|,C| ¢;2+—— |(a<l<c)
a-1 c—1
Goi H, K lan luot 1a hinh chiéu cua B, C trén truc Ox = H (a, 0) ,K(c;0)
AB=AC
ZBAC =90°
Ta co: ZBCA=ZCAK + ZACK = /BAH + ZABH
Ma: ZBAH + ZCAK =90°
= /BAH = ZACK
Xét AABH va ACAK ta co:
/BAH = ZACK (CMT)
AC=AB (gt)
=>AABH = ZCAK (ch— gn)
=> AH = CK,HB = AK (céc canh twong Gng bang nhau)
Ta c6: AH|a—2|=2-a; AK =|c-2[;(a <1)

2 242
a+1

c—1

AABC vudng can :>{

BH =2+ :CK =

:2+i(c>l) C
c—1

2—a=2+i
{AH:CK c—1
=

f—
HB = AK 2

a-—1

2+

~ke-2

2
1

a=

a:—2 —c
l-c 2

= {B( k1) =>T=(-1).1+33=8
C(3;3)
Chon D.
Céu 55 (VDC): C6 bao nhiéu gia tri nguyén ctia tham sé m dé ham s6: y=x*+(m+1x’ —(m?> —-1)x* +1 dat
cuc tidu tai x=0?
A. Vb 50 B.3 C.2 D. 4
Cach giai:
Tacod y'=8x" +5 (m + 1) x*—4(m® -1)x*;y"=56x" +20(m+1)x’ —12(m* - 1)x°
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=y'=08x" +5(m+1)x* —4(m’ -1)x’ =0
& x*[8x* +5(m+1)x —4(m’ ~1) | =0
THL: Xét m* —1=0<= m=+1

+) Khi m=1tacod y'=0< x’(8x* +10x) =x*(8x’ +10) = x =0 1a nghiém bodi 4 = x =0 khong 1a cuc tri

cua ham soO.

+)Khi m=-1tacod y'=0<=x".8x* =0 <= 8x’ =0< x =0 1a nghiém boi I¢ < x =0 1a diém cuc tri cia ham

$0. Hon nita qua diém x =0 thi y' d6i dau tir &m sang duong nén x =0 1a diém cuc ti€u cua ham so.

TH2: Xét m*> —1#0 < m # +1 ta co:

2
=0
y'=0 X[ 85 +5(m+1)x* —4(m’ - )x | =0 < *

8x° +5(m+1)x* —4(m’ -1)x =0

x> =0 <> x =0 1a nghiém boi chan khong 1a cuc tri ctia ham s6, do d6 cuc tri cia ham so6 ban dau 1a nghiém

ctia phuong trinh g(x) =8x” +5(m+1)x> —4(m’ —1)x =0
Ham s6 dat cyc tiéu tai x =0< g'(0)>0

Taco g'(x) =40x* +10(m+1)x —4(m* —1)
=g'(0)=—4m’-1)>0=om’ -1<0< -1<m<l1

Vay két hop 2 trudng hop ta cé —1<m<1

Do meZ:me{—l;O}

Chon C.

Céu 56 (VDC): Cho ham sé y =f(x) xac dinh va lién tuc trén y A R, ¢6
dao ham f'(x). Biét rang d6 thi ham s6 f'(x) nhu hinh v&. Xac dinh
diém cuc dai cia ham sé g(x) =f(x)+x.
A. Khong c6 gia tri
B.x=0 1 2 ;
C. x=1 0 —
D.x=2 .'/\l
Cach giai: E
x=0
Taco g'(x)=f'x)+1=0=f'x)=-1<|x=1
x=2
BBT
X —0 0 1 400
£ () -0 - -
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g(x)

Dua vao BBT ta thiy ham sé y = g(x) ¢6 1 diém cuc dai 1a x = 2.
Chon D.

Céu 57 (VDC): Cho ham s6 y = 3X +]23 (ab# —2). Biét ring a va b 1a cac gia tri thoa man tiép tuyén cua dd thi
ax —
ham s6 tai diém A(1;—4) song song véi duong thang d:7x +y—4=0. Khi d6 gia tri ciia a—3b bang:
A. -2 B.4 C.5 D.-1
Cach giai:
Diéu kién: ax —2#0. Ta co y'=%;d:7x+y—420<:> y=-Tx+4
ax-—

Phuong trinh tiép tuyén ctia do thi ham s6 c6 dang: d':y =-7x + Yoy #4)
Tacéd: A(L4)ed'=-4=-T1+y, o y,=3(tm)=>d":y=-7x+3
A(1;—4) thudc @6 thi ham sé va hé sé goc cua d' 1a: £'(1)=-7

3.1+b

Y572 [b43=—4@a-2)  [b=-4a+5
IS =
—6-ab 7 |-6-ab=-7(a-2)  |-6-a(-4a+5)=-Ta’+28a-28
(a—2)
a=2

b=-4a+5 (tmab = -2)

b=-4a+5 b=-3 a-3b=11
= &dla=2 = =

11a>-33a+22=0 a=2 a-3b=-2

a=1 5 1(tmab;ﬁ—Z)

Chon A.

Céu 58 (VDC): Cho ham sé y = x* —3(m +3)x* +3¢6 d6 thi (C). Tim tat ca cic gia tri ciia m sao cho qua diém
A(-1;1) ké duge dang 2 tiép tuyén dén (C), Mot tiép tuyén 1a A, :y=—1 va tiép tuyén thir 2 la thoa man tiép
xtc véi (C) tai N dong thoi cit (C) tai P (khac N) c6 hoanh do bang 3.

A. Khéng ton tai m thoa man B.m=2
C.m=0, m=-2 D. m=-2
Cach giai:

TXD: D=R ,tacd y'=3x>—6(m+3)x.
Phuong trinh tiép tuyén ciia d thi ham s6 tai diém c6 hoanh d6 x = X, la:
y =(3x —6(m +3)x, ) (x — x, )+ x; = 3(m +3)x; +3(d)
C6 mot tiép tuyén 1a Ay=-1
3x2—6(m+3)x, =0 % ="
)3(0_ (m+ ))Z(O_ PN x0=2(m+3)
X, —3(m+3)x;+3=-1 ; 5
X, —3(m+3)x;+3=-1

THI: x, =0=3=-1 (v0 nghi¢m).
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TH2: x, =2(m+3) = 8(m+3)’ -3(m+3).4(m+3)*+4=0

& 4m+3)P+4=0=(m+3)  =lom+3=1m=-2.
Thir lai khi m =-2, phuong trinh dudng thang (d) tré thanh
y =(3X(2) —6x0)(x—x0)+x3 —3x; +3(d)

A(-L=1) e (d) = —1=(3x] - 6x, ) (-1 -x, ) +x; =3x; +3
| :—3x3 +6Xx, —3X3 +6X(2) +X3 —3x(2) +3

3 X, =2
& 2x,-6x,-4=0<

X, =—1

Phuong trinh ¢6 2 nghiém phan biét, do d6 tir A ké dugc 2 tiép tuyén dén d6 thi ham s6 khi m = -2 (tm).
Viy m=-2.
Chon A.
Céu 59 (VDC): Cho ham s6 y = f(x) lién tuc trén R va c6 d thi nhu hinh v&.

Y| [
\ |
\ [
| |
II |
\ |
i \ ll
G IIIII'. |II 'L"
'|,\ . I. .'1II'I III -
1 \ ."I
|III.L ;.ll
Hoi hamsb y = f(f(x)) ¢6 bao nhiéu diém cuc trj ?
A.6 B.8
C.7 D.9
Cach giai
Dua vio d6 thi ham s y = f(x) tathiy hamsd c6 3 diémcyctri x = 2, x = x, €(1;2), x = x, €(2;3).
S'(x)=0
f(x)=2

Xethim sy = /(/(x)) c6y'= S (JGN=0e " (0 (o
f)=x, e(2:3)
x=2

Phuong trinh f'(x)=0< | x=x,€(1;2) .
x=x,€(2;3)

Phuong trinh f(x) =2 ¢6 2 nghiém don phén biét.

Phuong trinh f(x) =x, € (1;2) c6 2 nghiém don phan biét.

Phuong trinh f(x) =x, €(2;3) ¢6 2 nghiém don phan biét.
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Céc nghi¢m nay khong trung nhau, do d6 phuong trinh y’ = 0 c6 9 nghi€ém phan biét (khong tringf nhau),
Céc nghiém déu 13 nghiém don. Do vay ham s6 y = f ( f (x)) ¢6 9 diém cuc tri

Chon D.

Céu 60/ VD: Cho ham sd y = f(x) c6 bang bién thién:

X —00 1 3 400

7

y + 0 - 0 +
- -2

Tim tat ca cac gia tri cia m dé bat phuong trinh f (\/x -1+ 1) <m c6 nghi¢ém?

A.m=>1. B. m>-2. C. m=>4. D. m=>0.
Cach giai:
Dit t(x)=+x—1+121,,khidé tacé f(t)<m (*)
Pé phuong trinh (*) ¢6 nghiém ¢ >1 thi [rl{;jog f()<m

Duya vao BBT ta thy [rll_lin)f(t) =2=>m2-2

Chon B.
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