BAI 3. GIA TRI LON NHAT, GIA TRI NHO NHAT CUA HAM SO
A.KIEN THUC CO BAN CAN NAM
Cho ham s6 y = f(x) xéc dinh trén tép D.
+) S6 M duge goi la gid tri 16n nhat (GTLN) cia ham s6 y = f(x) trén tdp D néu f(x) <M véi moi
xeD vaténtai x, € D saocho f(x,)=M.
Ki hiéu: M = mgxf(x)
+) S6 m dugc goi 1 gi tri nhé nhat (GTNN) ciia ham s6 y = f(x) trén tap D néu f(x)2m véi moi
xeD vatontai x, € D saocho f(x,)=m
Kihi¢u: m = mgnf(x)

SO PO HE THONG HOA

S6 M dugce goi la gid tri 16n nhat (GTLN) ciia ham sé y = f(x) trén tap D néu

f(x)<M véimoi xe D vatontai x, € D saocho f(x,)=M .

Ki hiéu: M = mgxf(x)

Cho ham s6
y = f(x) xéc dinh

trén tap D

y

86 m dugc goi 1a gia tri nhé nhat (GTNN) cia ham s6 y = f(x) trén tap D néu
f(x)=m véimoi xe D vatdntai x, € D saocho f(x,)=m.

Ki hidu: m = mDinf(x)




B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Tim GTLN — GTNN ciia ham s6 y = f(x) trén mdt khoang

1. Phuwong phap giai

Ta thuc hién cac budce sau

Buwéc 1. Tim tip xac dinh (néu dé chua cho khoang).

Budc 2. Tinh y' = f'(x); tim cac diém ma dao ham bang khong hodc khong x4c dinh.

Buiéc 3. Lap bang bién thién

Buée 4. Két luan

Luru y: Co thé ding may tinh cam tay dé giai.

Buwde 1. Dé tim gia tri 16n nhat, gia tri nho nhit ciia ham sé y = f (x) trén mién (a; b) ta sit dung may
tinh Casio vdi 1énh MODE 7 (MODE 9 1ap bang gia tri)

Buwdc 2. Quan sat bang gia tri may tinh hién th, gia tri 16n nhét xuét hién 1 max, gia tri nho nhét xuét
hién la min.

b—a

- Ta thiét 1ap mién gia trj cta bién x Start a End b Step (c6 thé 1am tron dé Step dep).

Chu y: Khi de bai lién c6 cac yeu to luong gic sinx, cosx, tanx... ta chuyén may tinh vé ché do Radian.

2. Bai tap

Bai tap 1. Cho ham s6 f'(x)= —%xé - %xs - %xz + x +1.Khang dinh nao sau day ding?
17 47
A. max f(x)=— B. max f(x)=—
ax [ (x) =35 ax [ (x) =35
67 s A TpaA A s i1y £
C. max f (x)= 3 D. Ham s6 khong ton tai gia tri 16n nhat

Huéng dén gidi
Chon B
Tap xac dinh D =R
Tacd f'(x)=-2x"+2x"—x+1= —(x—l)(2x4 +1)
Khido f'(x)=0<e —(x-1)(2x* +1)= 0> x =1

Béng bién thién

b3 -0 1 +o0
f'(x) + 0 -
a7




Duya vao bang bién thién, ta thay max f (x)= % tai x =1

Bai tap 2. Goi a 1a gia tri 16n nhat ciia ham s0 f(x)= 6_8’1C trén khoang (—oo; 1). Khi d6 gié tri cua
X+
biéu thirc P = 62_ 8a bang
a +1
— B. 2 c.-8 p. -+
5 13 65 101
Huéng dén gidi
Chgn C
Ham s0 lién tuc trén khodng (—o0; 1)
. 8x* —12x—8
Ta co f (X)=(2—2
X +1)
x=2¢ (—oo; 1)
Khido f'(x)=0<8x’-12x-8=0< 1
x=——e(-0;1)
2
Bang bién thién
1
X —o 5 1
F'(x) + 0 -
/ 8
-1
. . 6—8a 58
Dua vao bang bién thién, ta thay max f(x)=8= P= =——
' s y(—wu)f( ) a+l 65
2 — 2 2
Bai tap 3. Cho ham s6 y = f'(x) = x2—x+i Trong cac khing dinh sau, khiang dinh nao dung?
X +x+
. . 1
A.rr}R}nf(x)—l B. mﬂénf(x)—g
C. n}Rjnf(x) =3 D. Ham s6 khong c6 gia tri nho nhat
Huéng dén gidi
Chon B
Tap xdc dinh D =R
Ta co
2y o 2P Hxal)-2x(20+1) 2o
y=r()=1e s e = :
X tx+l (x2+x+1) (x2+x+1)

Dodd y'=0=2x" -2=0< x=+1




Béng bién thién

X -0 -1 1 + o
y' + - 0 +
/ 3
y 1 \1 /’,,,—?‘i
3

Duya vao bang bién thién, ta thay min f (x)= % tai x =1

Dang 2: Tim GTLN va GTNN ciia ham s trén mjt doan

1. Phwong phap giai

YA
f(b)
/ﬁ‘:
a/ i X
/o o
fla)

Buéc 1. Tinh f'(x)
Buéc 2. Tim cac diém x, e (a; b) mataido f'(x,)=0 hoac f'(x,) khong xac dinh
Buwéce 3. Tinh f(a), f(x,), f(b)

Buwéc 4. Tim s6 16n nhat M va s6 nho nhat m trong céac so trén.

Khi do M=r[n2117)]<f(x) Vémzr[niﬁf(x)

Chii y:

f(a)

1] I
=

=4
W

f(b)




+)Ham s6 y = f(x) dong bién trén doan [a; b] thi {

+) Ham's§ y = f (x) nghich bién trén doan [a; b] thi {méxf(x) =/(4)

2. Bai tap
e oA | Z x+2 e, . 2 2 s
Bai tap 1. Cho hamso y = . Gid tri cua r[12113r]1 y| + r[121a3>]< y | bang
X — ; ;
A. 16 B. i} C. 25 D. 8
4 4 4
Huéng dén gidi
Chon D
Tacod y' = _—32 <0, Vx #1, do d6 ham s6 nghich bién trén mdi khoang (—oo; 1); (1; +00) = Ham sb
x—1

nghich bién trén [2; 3].

Do d6 r[rzlgi3r]1y=y(3)=§; maxy=y(2)=4

(2:3]

2 2 2

~ . 5 ) 89
Viay |{miny | +| maxy | =|=| +4" =—
'y([z;s]y) ([2;3] y) (2) 4

Bai tap 2. Goi M, m 1an luot 1a gia tri 16n nhat va nho nhit ciia ham s6 y = x +v4 —x°
Gi4 tri ctia biéu thic P = M +m bang

A 2(v2-1) B. 2(2+1) C.\2+1 D.2-1

Huwong din gidi

Chon A
Téap x4c dinh D =[-2; 2]

x  N4-x"-x ‘e
V4 -x’ V4 -x ’

x20
Y =0 V4-x =xc>{

x=42¢e(-2;2)

Tacod y' =1- (-2;2)

y(x/E):Zx/E; y(—x/i)=0; y(2)=2y(-2)=-2
VéyM=2x/5,m=—2:>P=2\/§—2=2(\/5—1)

Bai tap 3. Gia tri nho nhét ciia ham sb y = 2x* —3x? + m trén doan [0; 5] bang 5 khi m bang
A.6 B. 10 C.7 D.5

Huéng dén gidi




Chon A.
Ham sd xac dinh va lién tuc trén D = [O; 5]

x=0eD

Tacd y' =0 6x° —6x=0<
x=1eD

f(O)zm;f(l)zm—l;f(5)=175+m
Dé thay f(5)> £(0)> f(1), Vme R nén r[g;igf(x)zf(l)zm—l

Theo dé bai r[gisr]lf(x):5<:>m—1:5<:>m:6

2
Bai tap 4. Goi A, B 1a gia tri nho nhét, gia tri 16n nhat ciia ham s yzw trén doan [2; 3]. Tat ca
x_
T , £ 2 13 .
cac gia tri thuc cia tham so m dé A+B=? la
A m=1m=-2 B. m=-2
C.m=12 D.m=-1;m=2
Huéng dén gidi
Chon A
Ham sd d3 cho lién tuc trén doan [2; 3]
—(m2+m+1)
Taco y'= —=<0,Vm
(1)
m* +m+3
:>A=y(3)=T;B=y(2):m2+m+2
2
Dodé A+B=D M AME3 o i3
2 2 2
5 m=1
S3mm+m-6=0&
m=-2

Bai tip 5. Biét ham s6 y = x’ +3mx” +3(2m—1)x +1 (v6i m la tham so) trén doan [-2; 0] dat gid tri 16n

nhit bang 6. Cac gia tri ctia tham sé m 1a

A.m=1 B. m=0 C.m=3 D. m=-1
Huéng dén gidi
Chon D
y'=0<::>[x:_1
x=1-2m

Vi y(-2)=-1; y(0)=1 va theo baira max y = 6 nén gia tri 16n nhit khong dat tai x =-2; x =0. Do d6
gid tri 16n nhét dat tai y(~1) hodc y(1-2m).

Taco y(~1)=-3m+3, y(1-2m)=(1-2m)’ (m-2)+1




- Truong hop 1: Xét -3m+3=6=>m=-1
x:—le[—2; 0]

nén m = —1 1a mot gia tri can tim.
x=3¢[-2;0]

Thir lai véi m=—1,tacod y'=0<:>[

V(D) e (1-2m)’ (m-2)=5 (1)
(1-2m)" (m=2)+1=6 _ ) .

- Truong hop 2.: Xét
-2<1-2m<0 E<m<—

Vi %<m<%:>m—2<0:>(1—2m)2(m—2)<0 nén (1) vé nghiém

Dang 3: Tim GTLN — GTNN ciia ham s y = [f(x)| trén doan [a; b]

1. Phwong phap giai
Thuc hién theo cac budc sau
Buwéc 1. Tim gia tri 16n nhét, gia tri nho nhat ciia ham sé f (x) trén doan [a; b], gia st thu tw 12 M, m.

Buoc 2.

2

m|

+) Tim r[ral;agliy = max {|M

+) Tim min
) min y

- Truong hop 1: M.m<0:>r{nj3y=0
- Truong hop 2: m20:>r[nil¥]1y=m
- Truong hop 3: MSO:r[niﬁy=|M|:—M

Burée 3. Két luan.
* Tim tham s6 dé GTLN ciia ham s6 y = |f(x)| trén doan [a, B] bing k

Thuc hién theo cac budc sau

b

Bl}

Buéc 1. Tim nax f(x)= faaﬁﬂA

Buwoc 2. Xét cac truong hop

+) |A| =k tim m, thu lai cac gia tri m d6

+) |B| =k tim m, thir lai céc gia tri m d6

2. Bai tap

Bai tap 1. Gia tri nho nhat cia ham s6 y = |x* —9x” + 24x — 68| trén doan [-1; 4] bang
A. 48 B. 52 C.-102 D.0

Huwong din gidi
Chon A

Bing bién thién ctia ham s6 y = x* —9x” + 24x - 68 trén [-1; 4]




-102

Suy ra bang bién thién ctia ham sé y = ‘xS —9x% +24x — 68‘ trén doan [-1; 4] 1a

X 1 2 4

y' - 0 +
102

y \48 I

Vay gia tri nho nhat cia ham sé y = ‘x3 —9x? +24x — 68‘ trén doan [—1; 4] bang 48.

Cach khac: Theo truong hop 3 thi M = -48 <0 = min y =48
Bai tap 2: Goi S 1a tap hop tit ca cac gia tri thuc ciia tham sb m sao cho gia tri 16n nhét ctia ham s6

X2 +mx+m

trén doan [1; 2] bang 2.
x+1

y:

S6 phan tir ctia tap S 1a

A.3 B. 1 C.4 D.2
Huéng dén gidi

Chon D

. X +mx+m
Xéthamso y = f(x)=———

x+1
2 =0¢|1;2
Tacod y'=L2)ZC:O<:> * [ ]
(x+1) x==2¢[l;2]
Mt khéc f(l)z 2m2+1;f(2):3m3+4
Do dé max y = max |2m+1|;|3m+4|
[1:2] | 3|
- Truong hop 1:
_3
‘2m+1 m=s
max y = =2
[:2] 2 5
m=—-——
2
9 Véim=> ‘3m+4—1—7>2(loai)
2 3 6




= % < 2 (théa man)

+)V(’yim=—§:>‘3m+4

3
- Truong hop 2:
L
maxy:3m+4:2<:> 3
[1:7] 3 10
m=—-——
I 3
Ve m=2 =2 7 5 (thoa man)
3 2 | 6
e m=-2 217 oai)
3 2 | 6

Viy c6 hai gia tri ciia m thda man.
Bai tap 3. Goi S 1a tip cac gia tri nguyén cia tham sb m sao cho gia tri 16n nhat cia ham sb

S(x)=

trén doan [0; 2] khéng vuot qua 30. Téng cac phan tir cia S bang

%x“ —14x* +48x+m—30

A. 108 B. 120 C.210 D. 136
Huwong din gidi
Chon D

Xéthamsé g(x)= %x“ —14x” +48x 4+ m —30 trén doan [0; 2]

x:—6§2[0; 2]
Tacod g'(x)=x"-28x+48 = g'(x)=0 < x=26[0; 2]
x=4¢[0; 2]

2(0)[ <30 (|lm-30]<30
Im+14| <30

[0:2]

Dé max|g(x)| <30 @{

= me{0;1; 2;...; 15; 16}

Tong cac phan tir cua S 1a 136.

Bai tip 4. Biét gi tri 16n nhat cta ham s6 y :‘\/4—x2 +x—% +m bang 18.
Ménh dé nao sau ddy ding?
A.0<m<5 B.10<m<15
C.5<m<10 D.15<m <20

Huwong din gidi
Chon D

Xéthamsé g(x)=v4-x" +x —% lién tuc trén tap xac dinh [-2; 2]




—X —X

Taco g’ +l=¢g'(x)=0 +1=0,xe(-2;2
()= 1= (=00 (22)
x>0
SVd-x =x & , o x=~2e(-2;2)
4—-x"=x
5 —1+4v2 3
g(-2) 2,g(\/) 5 8(2)=7

Do d6 %I%a§]|g(x)| =% khi x =2, suy ra gié tri 16n nhit ctia ham sb bang %4‘ m

Theobéira§+m=18©m=15,5.\/ay 15<m<20

Dang 4: Tim diéu kién tham s6 dé GTLN ciia ham sé y = |f(x) + g(m)| trén doan [a; b] dat GTNN

1. Phwong phap giai

Thuc hién cac budc sau

Buoc 1. Tim o = r[nah>]<f(x); B = fgig]lf(x)
Bude 2. Goi M 1a gia tri 16n nhét cua

= |f(x) +g(m)| thi

M = max{|a+g ||ﬁ+g |} |a+g(m)|+|ﬂ+g(m)|:|a+g(m)|+|—,8—g(m)|

2 2
Déu bang xay ra khi va chi khi |a + g | |ﬂ + g |
Ap dung bét dang thirc |a+g |+| P g | >|a+g( ) B- g | |a ,B|

2 B 2 2
Déu bang xay ra khi va chi khi [a + g(m)][—ﬂ - g(m)] >0

Buée 3. Két ludn min M =

la-Al —a-p
2 g( ) 2

2. Bai tap
Bai tap 1: Biét rang gia tri 10n nhat ciia ham s6 y = ‘x2 +2x+m—4| trén doan [-2; 1] dat gia tri nho nht,
gié tri cia tham s6 m bang
A. 1l B.3 C.4 D.5
Huwéng dén gidi
Chon B
bat f(x) =x"+2x

Tacd f'(x)=2x+2; f'(x)=0=x=—1€[-2;1]




F(=2)=0; f(1)=3; f(-1)=-1
Do d6 maﬁf(x) =3; min f(x)=-1

[-2;1 [-2:1]

Suy ra Elz?ﬁy = max {|m -5

n-1)

b

|m—5|+|m—1| |5—m+m—1|
> 5 > =

Déu bang xay ra khi va chi khi

{|m—5|=|m—1|

(5—m)(m—1)>0:m=3 (thoa man)

Bai t4p 2: Dé gid tri [6n nhit ctia ham s y = ‘\/Zx — —3m+ 4‘ dat gi4 tri nho nhét thi m bing

A.mzé B.m=§ C.mzi D. m=
2 3 3

Huéng dén gidi

1
2

Chon A
Tap xac dinh D = [0; 2]

bat f(x)=\/2x—x2, xeD.

1-x

Taco f'(x)= = f(x)=0=x=1

Bm—4|+[3m-5| _|5-3m+3m-4 1
Suy ra P=maxy=max{|3m—4|;|3m—5|}2 > =—
b 2 2 2

DAu bi , |3m_4|:|3m_5| 3 h o
au bang xdy ra < (5—3m)(3m—4)20:>m_5(t 0a man)

(4 1z A 5 \ A 1x 5 A . 3
Suy ra gia tri 16n nhat ctia ham s6 1a nho nhat khi m = >

Bai tap 3. Gid tri nho nht cia ham sb y = f(x, m) = |x* = 2x+ 5|+ mx dat gid tri 16n nhét bang
A2 B.5 C.8 D.9
Huéng dén gidi
Chon B.
Tacéd min f(x, m)< (0, m)=5, VmeR
Xét m=2taco f(x,2)=|x" —2x+5[+2x>x" ~2x+5+2x>5, VxeR

Déu bang xay ratai x =0. Suy ra min f'(x,2)=5,VxeR




in £ (x, m)<5, VmeR
Do do {mmf(x SR o (min £ (x, m) = 5. dat duge khi m =2

min f(x,2)=5,VxeR
T(fng quat: y = ‘a)c2 +bx + c‘ + mx
Truong hop 1: a.c >0 => max(miny)=c
Dat dwoc khi m = —b
Bai tap 4. Gia tri nho nhit cia ham sé f (x, m)= ‘xz —4x— 7‘ +mx dat gia tri 1on nhat bang
A.7 B. -7 C.0 D. 4
Huéng dén gidi
Chon C
Phuong trinh x> —4x—7 =0 ludn ¢ hai nghiém trdi diu x, <0 < x,
Trwong hop 1: Néu m >0
Ta c6 min f(x, m)< f(x, m)=mx, <0, VmeR

Xét m=0tacd f(x, 0)=‘x2 —4x—7‘20, Vx € R. Dau bang xdy ra tai x =x, , .

Suy ra min f(x, 0)=0, Vxe R

i , <0,V R
Do d6 {mmf(x ") e :max(minf(x, m))=0 khi m=0

min f(x, 0)=0, VxeR
Truwong hop 2: Néu m <0

Ta c6 min f(x, m) < f(x,, m)=mx, <0, Vm € R = max (min f(x,m)) <0
So sénh c4 hai truong hop thi max (min f(x,m)) =0 khi m =0

Truong hop 2: ac< 0= max(rnin y) =0 Dat duoc khi m=0

Dang 5: TIM GTLN-GTNN khi cho db thi - bang bién thién

Bai tap 1. Him s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh bén dudi

X -0 —4 0 8 +00

i o e SRR
m\‘ 9 ;
’ ey \f(a)/

Biét f(—4)> f(8), khi d6 gié tri nho nhat ciia ham sb da cho trén R béng

A.9 B. f(-4) C. f(8) D. -4
Huwong din gidi
Chon C




Tir bang bién thién ta co f(x)> f(-4), Vx e (—o0; 0] va f(x) = £(8), Vxe(0; + ).
Mat khac f(—4) > f(8) suy ra Vx € (—oo; +oo) thi f(x) > f(8)
Vay min f (x) = £ (8)

Bai tip 2. Cho ham s6 y = f(x) x4c dinh trén tap hop D =(—o0; —1] u[l; %} va c6 bang bién thién nhu

sau

X —a -1 1 E 400

2
¥ + =
0 0
y / \
1 —J/5

Khang dinh ding 1a

A. mgxf(x) = 0; khong ton tai mDinf(x)
)=0; mlnf( )= -5
)=

0; min f(x)=-1

D

B. mgxf(x
C. mgxf(x
D. mDinf(x) 0; khong ton tai maxf( )

Huéng dén gidi
Chon B

Dua vao bang bién thién thi mgxf(x) = f(£1)=0; mDinf(x) = f(%) =5

Bai tip 3. Cho ham s6 y = f (x) lién tyc trén doan [—1; 3] va ¢6 dd thi nhu hinh vé bén dudi.

Goi M va m lan lugt 1a gid tri 16n nhét va nho nhat cia ham s6 da cho trén doan [-1; 3]. Gié tri cla
M —m bang
A.1 B.3 C.4 D.5




Huwong din gidi
Chon D
Duva vao dd thi suy ra
M=f(3)=3m=f(2)=-2
Vay M —-m =5
Bai tap 4. Cho d6 thi ham s6 y = f*(x) nhu hinh vé&

YA

. /\ X
1 0 /1 2\/3 g
1-1

Ham s6 y = f(x) dat gid tri 16n nhat trén khoang [1; 3] tai x,. Khi d6 gia tri cua x; —2x, +2019 bang
bao nhiéu?
A. 2018 B. 2019 C. 2021 D. 2022
Huéng dén gidi
Chon B

Dua vao dd thi ciaham sé y = f '(x) ta co bang bién thién nhu sau

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

F(1) r3

Dua vao bang bién thién suy raham sé y = f (x) dat gi4 tri 16n nhat trén khoang [1; 3] tai x, = 2.

Vay x2 —2x, +2019 =2019

Dang 6. Tim gia tri 16n nhit, gia tri nhé nhit ciia ham s6 lwong gidc

1. Phuwong phap giai

Ghi nho: Dicu kién cia cac an phy

t=sinx

- Néu = -1<¢<1
t=cosx
, t—|cosx|

- Néu =0<r<1
t=cos’ x




X . . T
-Néu t=sinx*cosx = 2.sm(xizj

= V2=t < \/5
Buére 1. Dit an phu va tim diéu kién cho 4n phu
Buwée 2. Giai bai toan tim gia trj 10n nhat, gia tri nhd nhat ciia ham s theo 4n phu
Buwéc 3. Két luan (Chon dap an)
2. Bai tap

Bai tap 1. Gia tri 16n nhat M va gia tri nho nhat m cia ham s6 y = 2cos2x + 2sinx 1a

A.M:%;m:—4 B.M=4,m=0
C.M=0;m=—2 D.M=4;m=—2
4 4
Huwong din gidi
Chon A

Ta co y:2cos2x+25inx:2(1—2sin2 x)+2sinx:—4sin2x+2sinx+2

Pbat t =sinx, t [—1; 1],taduqc y=—4> +2t+2

Ta c6 y'=0©—8t+2=0c>t=%e(—l;l)

Viiy(1)=0 nénM=%;m=—4

cos” x +|cos x| +1

Bai tap 2. Tong gi4 tri 16n nhét va gi4 tri nho nhat cta ham s6 y = ang
|cos x| +1
A2 B.2 c. . D.3
2 2 2
Huéng dén gidi
Chon B

2

+t+1 .
Déttz|cosx|:>0£t£l,taduqc y:f(t):% voi 0<r<1

t+

Vi (1) = (ft:f)’ >0, vt < [0;1] nen min 7(1)= £(0) =1 max /(1) = /(1) =

Suy ra tong gia tri 16n nhét va gia tri nho nhat ciia ham s6 da cho bang




. 3 5
I[I(){lll]lf(t)Jrr[r(};al)](f(t):lJrE:E

Bai tap 3. Gia tri 16n nhat M ciia ham s y = cos* x++/3sin’ x+2 1a

A M=2+3 B. M =3
C.M:%+\/§ D. M =3++/3
Huwéng din gidi
Chon A

Pit t =cos’ x = 0< ¢ <1, taduoc y=t2+x/§(l—t)+2 voi 1 €[0; 1]

3

Ta co y’=2t—\/§=0<:>t=7€(0; 1)

2

Vi y(0) =2++3; y[£]=%+\@; y(1)=3nén M =2++3

‘sinzx—(m+1)sinx+2m+2‘

Bai tip 4. Cho ham s6 y = (v6i m 1a tham s6 thuc).

sinx—2

Gi4 tri 16n nhat ctia ham sb dat gia tri nho nhét khi m bang

A2 B. L c.’ p.-L
2 2 2 2
Huéng dén gidi
Chon A
.2 .
sin” x —sinx + 2
Xét f(x)=
f( ) sinx —2
3 . £ —t+2 .
bat t =sinx = -1<7<1, taduoc f(r)= voi te[-1;1]

Tacs /()= =% —gmp =0 | "0 CEY
(t-2) t=4¢(-11)
Vi f(_1)=%4; F(1)=-2; £(0)=-1 nén max f(¢t)=—1 va mi%f(z):_z

[-11] (-t

. 2 .
Hay _,Sin x s1nx+2£_1’ Yy
sinx —2

Mat khéc y m=|f(x)—m

_|sin® x—sinx+2 ‘ ,V-2<f(x)<-1

| sinx —2

Do d6 mﬂgxyz[r}}%]|f(x)—m|=max{|m+2|, |m+1|} =max{|m+2

—m—1|}

b

|m+2|+|—m—1| . |(m+2)+(—m—1)| 1

= maxy =

2 2 2




s ) |m+2|=|—m—1| 3
Dau bang dat dugc khi eSm=—=
(m+2)(—m—1)20 2

Bai tap 5. Gi tri nho nhét ciia bicu thire P = |1+ 2cosx|+ |1+ 2sin x| bing
A N2-1 B. \/3-1 C.1 D.2-+3
Huéng dén gidi
Chon B

Taco P? :6+4(sinx+cosx)+2|1+2(sinx+cosx)+4sinxcosx

2
- . . V4 . . -1
bat t=s1nx+cosx=\/2.sm[x+zj vOl1 |t|£x/2 = SINXCOSX = ——

—1—2\/§;t2—1+\/§

2

47 +8t+4  khi t<

Xét y=P* =6+4t+2(2* +2~1|=

47 48 khi _1_\/§<t<_1+\/§
2 2
8t+8 khi t< _I_Zﬁ;w _1;\/5
=y =
-8t khi _1_\/§<t<_1+\/g
2 2
Béng bién thién
R S= 1 0 SIS 3z
y + 0 + 0 - + 0
; 124842
Yy 4/ \4*2“‘6 /
12-842
Y 2\/5/

Dua vao bang bién thién, suy ra [_rfgl%}f(t) —4-23= (\/g - 1)2

:>minP=\/§—1

Bai tap 6. Gia trj 16n nhat cia ham s6 £ (x)=sinx +cos2x trén doan [0; 7] la

5 9
A. max y =— B. max y =1 C. maxy=2 D. max y =—
[0 7] 4 4 [0; 7] 4 [0; 7] 4 [0; 7] 4 8
Huéng dén gidi
Chon D

bit ¢ =sinx = cos2x =1-2sin’ x =1-2¢*, v6i xe[O; 7Z']Z>l‘€[0; 1]

Ta duge f(1)=-2¢ +t+1v6i t €[0; 1]

Taco f'(1)=~4+1=01=7(01)




Do f(0)=1;f(%j=§;f(l)=0 nén maly]cf(z):%

[o;

s . . 9
Vay gia tri 16n nhat cia ham so 1a r[I(}a>]( y= 3

Dang 7. Tim gia tri 16n nhit, gia tri nhé nhit ciia ham s6 khac

3
Bai tap 1. Gia tri 16n nhét ctia ham sb y=4( 2x j + 26x —1 bang
x +1 x"+1
A.é B.-5 C. 22 D.3
2 2
Huwong din gidi
Chon A
x
Do x2+122|x|:>2|—|sl
x +1 2
< 1
Ditt=——>lf<=
x +1 2

Khi do y =4¢ +6t—1 voi ze{—%;ﬂ

Vi y'=12¢* +6 >0, V¢ nén ham s dong bién trén {—%; %}

1\ 5
Dod6 max y=y| — |=—
sz y(zj 2
22
Bai tap 2. Gié tri 16n nhat, gi4 tri nho nhat ciia ham s6 y =+/x—1+~/~x+9 1an luot 1a
A. 22 B. 4;2 C. 42 D. 4,242
Huéng dén gidi
Chon D
Tap xac dinh D = [1; 9]

Tacod y' = ! ! =0=>Vx-1=v-x+9=>x=5¢(;9)

2Wx—1 24=x+9
Vi y(l):y(9)=2x/5; y(5)=4 nén max y = 4; min y =22 .

Nhin xét: v6i ham s6 y =~x+a +~-x+b (ra<x<bya+b>0) thi

>0
yi=a+b+2Jx+a~-x+b

Yy >a+b
jd
v <a+b+(x+a)+(-x+b)=2(a+b)

Suyra Na+b<y<2Ja+b ddu bcing [uén xay ra.




Bai tap 3. Gié tri nho nhit ciia ham s y = Vx+1-+v3—x - J(x+1)(3-x) bing

A. _75 B.-2 C.—4 D.2
Huéng dén gidi
Chon A

Tép xdc dinh ciia ham s6 1a D =[-1; 3]

4-r

Pat t=Vat1-B-x = =4-2fx+1)(3-x) = J(x+1)(3-x) =

Do * =4-2,/(x+1)(3-x) <4, Vxe[-1;3], trdo suy ra —2<¢<2

o, Ao s e 1g T r R
Bai toan quy ve tim gié tri 16n nhat, gi4 trj nho nhat cua ham s6 g (¢) = >t t—2 trén doan [-2; 2].

Taco g'(t)=t+1=0=1t=-1€(-2;2)

Laico £(-2) =2 2(2) =2 g(-1) =

e .y =5
Suy ra gia tri nhé nhat bang >

Nhén xét: Véi ham so y=Alx+a—-~-x+b (—anSb; a+b20) thi
Yy =a+b-2Ux+a~N-x+b<a+b
= —a+b<y<a+b

Dang 8. Tim gi4 tri 16n nhit, gia tri nhé nhit cia biéu thirc nhiéu bién

2 2
Bai tap 1. Cho bidu thire P =22 y4i 1?4 12 0 Gi4 tri nho nhét cita P bng
X —Xy + y
1
A.3. B. - C.1. D. 4.
3
Huéng din giai
Chogn B.

e Néu y=0 thiP=1.(1)

x) (x
. Né’uy:«r&Othisz2 24 y2= yz Y .
—| = — [+1
y Y
y X o, £ +t+1
bat t=—,khid6 P= f(t)=— .
y t—t+1




22 +2

't)=————————=0 2 +2=0<t==I.
Y (t* —1+1)
Bang bién thién
t — o 1 1 +00
f'(t) - 0 + 0 -
3
f(t) 1 / \1
\l
3

Duya vao bang bién thién ta co P= f(r)> % 2)

1 . 1
Tu (1) va (2) suy ra P=f(t)2§:>m1nP=§.
Bai tip 2. Cho hai s6 thuc x,y thoa man x>0;y >0 va x+ y=1. Gia tri nho nhét va gi tri 16n nhat ctia

bidu thic P=——+—2 1an luot 1

y+1 x+1

1 . . 2 .
A. — val. B.0Oval. C. —val. D.1va2.

2 3

Huéng din giai
Chon C.
Tacé P y _x(x+1)+y(y+1)_(x+y)2—2xy+1_2—2xy
y+1 x+1 (x+D(y+1) xy+x+y+1 24xy
2-2t

bat t=xy tadugc P= .
2+t

Vix=20;y>20=¢>0.

Mat khac 1=x+y22@<:>xy£%:>t£%.

. . L . . 2-2 |
Khi d6, bai toan tr¢ thanh tim gié tri 16n nhat cia ham s6 g(¢) = 5 ! trén {O; Z}
+i

Xét ham s6 g(r) = =2
2+t

xac dinh va lién tuc trén {O; %}

Tacod g'(t) =
&0=1000

<0 voi VYt e [O;%j

= ham sé g(¢f)nghich bién trén doan {O; i}




min g(¢) = 1.2
Mg #l4)73
Dodo L4
mE}Xg(f)Zg(O):l max P =1
0;—

4

min P =

W | N

Bai tdp 3. Cho x, y 1a cac sb thuc thoa mian (x—3)*+(y—1)>=5. Gia tri nhé nhit cia biéu thic

_3y2+4xy+7x+4y—1

P bang
x+2y+1
A.3. B. 3. c.%. D. 24/3.
Huéng din giai
Chon A.

(x=3+(y=1Y=5=>x"+"—6x-2y+5=0.

_ (3y2+4xy+7x+4y—1)+(x2+y2—6x—2y+5)

P
x+2y+1
_ 4y” +4xy+x" +x+2y+4 _ QRy+x)’ +(x+2y)+4
x+2y+1 x+2y+1
bat t=x+2y.

@ +2)[(x=3) + (-1’ |2[(x-3)+2y-2)]

= (x+2y-5°<25<0<x+2y<10.

' +t+4 4
=t+

Ta duoc P= f(¢) =
’ /® t+1 t+1

,0<¢<10.

t=1€(0;10)
t=-3¢(0;10)

. S 2 _
Xeét f'() =1 D) 0= (+1) 4:>[

Vi f(O):4;f(10)=%;f(l)=3:minP=3 khi 7=1.

Bai tap 4. Goi x,,,,z, 1a ba sb thuc duong sao cho biéu thirc

3 8
2x+y+4/8yz \/2(x2+y2+22)+4xz +3 xXty+tz

P dat gia tri nho nhét.

Tong x, + y, +z, bang

A. 3. B. 1. C. 33. D.

o | W

Huéng din giai
Chon B.




3 8 1
2x+y+22yz  \J2y? 4 2(x+z) +3 X+y+z

Taco P=

3 8 1
> - - .
20x+y+z) (x+y+z2)+3 x+y+z

bat x+y+z=¢>0.Khidd sz(z)zi—i,(t>0).
2t t+3

Tacs £ <006+

23(t+3)°
Bang bién thién
t 0 1 +o0
f'(t) - 0 +
+ 00
0
f(t) \_g//_y
2
-1 1
3 X+y+z= Xx=z=—
SuyraPZ—E.Déu“I”xéyra@ y=2z = { 4.
=X+ = —
y=x+z y >

1 1 1
Dod6 x,+y,+z,=—+—+—=1.
VTRTRTYTYTY

. . P—xy+3=0
Bai tap 5. Cho x,y 1a cac so thuc duong théa man diéu kién oW .
2x+3y-14<0
Tong gia tri 10n nhat va nho nhét ciia biéu thirc P =3x”y —xy”> —2x° +2x bang
A. 8. B. 0. C. 12. D. 4.

Huéng din giai

Chon B.
2
PN . . +
Vi didu kién bai todn x,y >0 v ¥’ —xp+3=0= y= 213 x4 3
X X
Laico

2x+3y—14£0c>2x+3(x+§j—14S0c>5x2—14x+9£0c>xe[1;%}.

=

T d6 P=3x" (er j—x(x+3j 2x3+2x=5x—2.
x

Xét hamsd f(x) = 5x—— Vxe{ }:f(x) 5+%>0‘v’xe[ z}
X

Suy ra ham s6 dong bién trén [1 5}




:>f(1)£f(x)sf(%j:>—4£f(x)S4:>maxP+minP=4+(—4)=0.

Bai tap 6. Cho x, y, z 1a ba s thuc thudc doan [1,9] va x> y,x>z. Gia tri nho nhét cia biéu thuc

p=—2 +l Y = bang
10y—x 2\ y+z z+x

. E B. l C. l D. 1
18 3 2
Huéng din giai
Chon C.
1 1 2 2
That va + > = —b b—-1|>0 dingdo ab>1.
vy l+a 1+b 1++ab (\/; \/—) (\/a_ ) medod

Dau bang xay ra khi va chi khia =b hodc ab=1.

Ap dung bat dang thtc trén P = ! +l ! +l > ! + ! .
10-F 2142 145 0= 4 X
y y z y y

1

07 +% trén doan [1;3].
- +

Dit \/2216[1;3].Xét ham sb f(t) =
Y

2t

- () =01 =20 —24¢* -2t +100=0.
10-7%)"  (1+1)° S

f(n=

< (t-2)( —241-50)=0<1=2 do £ —24t-50<0,Vr €[1;3].

Béng bién thién

| en

-..,
T
i)
ury gy
| =
(=
B~

2

x=4y

| z_x
Suyra P, =— khivachikhi<|y =z {x=4y

2 =

X z=2y

fadgy |

y

Dang 9. Tim gia tri 16n nhét, gia tri nhé nhit cia ham s6 y = f(u(x)),y = f(u(x))£h(x)... khi biét bang
bién thién hodc do thi ciia ham s y = f(x)

1. Phwong phap giai

Thuc hién theo mot trong hai cach




Cach 1:

Budec 1. Dat t = u(x).

Dénh gia gia tri cua t trén khoang K.

Chi y: C6 thé st dung khao sat ham s, bt ding thirc dé danh gid gia tri cua t = u(x).
Buére 2. Tir bang bién thién hodc dd thi ctia ham sd cho ta gia tri 16n nhat va gid tri nho nhat cia ham sd y
= f(t).

Budre 3. Két luan.

Cach 2:

Budc 1. Tinh dao ham y' =u'(x) £ (u(x)).

Buée 2. Tim nghiém y =u'(x) f (u(x))=0.

Budre 3. Lap bang bién thién.

Budre 4. Két luan vé gia tri 10n nhat, gia tri nhoé nhit cia ham sé y = f(x), y = £ (u(x)),
y=fu(x)£h(x)...

2. Bai tap

Bai tip 1. Cho ham s6 y = f(x) co bang bién thién nhu sau

Hamsb y= f(|x— 1|) c6 gid tri nho nhat trén doan [0;2] bang

A. f(=2). B. f(2). C. 1(1). D. £(0).
Huéng din giai

Chon D.

bat ¢ =|x—1 ,Vx e [0;2] =te [0;1].

Dua vao bang bién thién ta ¢6 ham s§ y = £(¢) c6 gia tri nho nhét %111]1 £(t)= £(0).
Bai tip 2. Cho ham s6 y = f(x) c6 d0 thi nhu hinh vé& sau. Khi d¢6 ham s6 y = f(2—x") dat gia tri nho
nhit trén [O;\E] bang

A. f(-2). B. 1(2). C. 1(D). D. £(0).




w

) -1[0

Huéng din gidi
Chon B.
it 1=2-x". Tir xe| 032 | 0<x’ €222 2-x*20=1€[0;2].

Dua vao d thi, ham sb y = f(¢) c¢6 gia trj nho nhat I{I()l%l 7= Q).

Bai tip 3. Cho ham s6 y = f(x) = ax* +bx* + ¢ xac dinh va lién tuc trén R va c6 bang bién thién sau

X =% = | 0 1 +o0

y' - 0 + 0 — 0 +

N~

Gié tri nho nhat ciia ham s6 y = f(x+3) trén doan [0;2] 1a

A. 64. B. 65. C. 66. D. 67.
Huéng din giai
Chon C.

Ham sb c¢6 dang f(x) = ax* +bx” + ¢ . Tir bang bién thién ta co

f(0)=3 c=3 c=3
f()=2 @a+b+c=2b=-2= f(x)=x*-2x"+3.
£ (H=0 4a+2b=0 a=1

batr=x+3,x¢ [0;2] Ste [3;5].
Duya vao dd thi, him sé y = f(¢) dong bién trén doan [3;5].

Do d6 r[13;12r]1f(x+3):r[n3;15?f(t):f(3):66.

Dang 10. Tim gi4 tri 16n nhat, gi4 tri nhé nhat cia ham s6 y =f(u(x)), y=f(u(x))£h(x)... Khi

biét d6 thi ctia ham s y =f'(x)




Bai tap 1. Cho ham sé y= f(x) c6 dao ham va lién tuc trénR .

Biét rang d6 thi ham s6 y = f'(x) nhu dudi day.
Lap ham sd g(x)= f(x)—x* —x.
Ménh dé nao sau ddy dung?
A. g(-D)>g().
B. g(-D)=g().
C. g()=2g(2).
D. g(1)> g(2).
Huwéng dan gidi
Chon D.

L B

Y x

Tacod g (x)=f (x)—2x—1.

— e = = = = ===

Tir @6 thi ham s6 y = f'(x) va duong thang y =2x+1tacod g'(x)=0

x=-1

S f(xX)=2x+1=|x=

x=2
Béng bién thién
X -1 1 2
g'(x) |0 + 0 - 0
g(1)
Q(X) / \
g(-1) 9(2)

Ta chi can so sanh trén doan
[-1;2]. Puong thaing y=2x+1
1a duong thang di qua cac diém
A(-1;-1), B(1;3), C(2;5) nén
d6 thi ham s6 y = £ (x) va duong
thing y=2x+1 cit nhau tai 3

diém.




Dang 11. Ung dung ciia gi tri 16n nhit va nhé nhit trong cc bai toan thuc té

Bai tap 1. Mot chat diém chuyén dong theo quy ludt s =3¢ —¢*. Thoi diém t (gidy) ma tai d6 van toc
v(m/s) ciia chat diém chuyén dong dat gia trj 16n nhét la
A.t=12s B.t=35s C.t=1s D.t=3s
Huéng din giai
Chgn C
Taco v(t)=s'(1)=6t -3 = v(t)=-3(t-1) +3<3,VteR

Gié tri 16n nhét cia v(¢)=3 khi r=1.

Bai tip 2. Mot vat chuyén dong theo quy luat s = —%tS +61% v6i t (gidy) 1a khoang thoi gian tinh tir khi

vat bat dau chuyén dong va s (mét) 13 quing duong vat di chuyén duoc trong khoang thoi gian d6. Hoi
trong khoang thoi gian 7 giay, ké tir khi bat dau chuyén dong, van tdc 16n nhat cua vat dat duoc béng bao
nhiéu?

A. 180 (m/s) B. 36 (m/s) C. 144 (m/s) D. 24 (m/s)

Huéng din giai

Chon B

Taco v(t)=s"(t)=—t"+12¢

V(1) =-2t+12=01=6

Vi v(6)=36;v(0)=0;v(7) =35 nén van téc 16n nhét dat dugc bang 36 (m/s).

Bai tap 3. Mot loai thude duge dung cho mdt bénh nhan va nf‘mg dd thude trong mau cua bénh nhan duoc
giam sat boi béc si. Biét rang ndng do thudc trong méau ciia bénh nhan sau khi tiém vao co thé trong t gio

duoc cho boi cong thirc ¢(r)= o 1(mg/ L). Sau khi tiém thudc bao lau thi ndng d¢ thude trong méu
+
ctia bénh nhén cao nhat?
A. 4 gio B. 1 gio C. 3 giv D. 2 giv
Huéng din giai
Chon B

Xéthamsé c(t) =

-7 t=1€(0;00)

(t2+1)2 =0 t=—1¢(0;0)

Béng bién thién

!




t 0 1 + oo

c'(f) + 0 =

(1) 0/' R

Véi t =1 (gio) thi nong d6 thude trong mau ctia bénh nhan cao nhét.

Bai tip 4. Ngudi ta xdy mot bé chira nuéc v6i dang khdi hop chir nhat khong nip co thé tich bang

gmi Day bé 1 hinh chit nhét c6 chidu dai gip d6i chiéu rong. Gia thué nhan cong dé xay bé la

600.000 ddng /m* . Hay xac dinh kich thudc ciia bé sao cho chi phi thué nhan cong thip nhét. Chi phi d6
la
A. 75 triéu dong B. 85 triéu dong C. 90 triéu dong D. 95 triéu dong
Huéng din giai
Chgn C

Goi x(m) la chiéu rong cua ddy bé, khi d6 chiéu dai cua ddy bé 1a 2x(m)va h(m) 1a chiéu cao bé

BE ¢6 thé tich bing 2x°h = 220 e jy = 220
3 3x
Dién tich can xdy S =2(xh+2xh)+2x" = 6x 25? 22 =200 o
X X
Xét ham f(x)=ﬂ+2x2,(x>0);f’(x)= _5(2)0+4x:>f'(x)=0<:> x=5
x x
Béng bién thién
X 0 5 +oo
f'(x) - 0 +
o +00
f{x) \ /
150

Do d6 (rg;in)f(x)zf(S)zlSO

Chi phi thué nhan cong thap nhét khi dién tich xdy dung 1a nh6 nhat va bang S . =150
Vay gia thué nhan cong thap nhat 1a 150.600000 = 90.000.000 dong.




Bai tap 5. Bac Hoang c6 mot tim thép mong hinh tron, tim O, ban kinh 4 dm. Bac dinh cét ra mot hinh
quat tron tm O, quan rdi han ghép hai mép cua hinh quat tron lai dé tao thanh mot dd vat dang mét nén
tron xoay (tham khao hinh v&). Dung tich 16n nhat c¢6 thé cua d6 vat ma bac Hoang tao ra bang bao nhiéu?
(b6 qua phan méi han va do day cia tim thép)

s
R
A B
@)
A. —1287;\/5 dm’ B. 12887?/5 dm’ C. 16zy3 6;;/5 dm’ D. —64”7\/5 dm’

Huéng din giai
Khi han hai mép cua hinh quat tron, d6 dai duong sinh ctia hinh nén bang ban kinh cta hinh quat tron,
tuc 1a OA =4dm
Chgn A

Thé tich ctia hinh nén ¥ =§7r.r2.h =%7z.(16—h2).h Vi 0<h <4

4B

Taco V'(h) =§ﬂ'.(16—3h2):> V'(h)=0<h

h 0 ﬂ 4

3

V'(h) - 0 =

12873

27

v (h)

0 0
g . . 12873
Dua vao bang bién thién, suy ra thé tich 16n nhat cua hinh non 1a 3 dm’ .

Bai tap 6. Nguoi ta 1am chiéc thung phi dang hinh tru, kin hai ddy, véi thé tich theo yéu cau 1a 2zm’.
Hoi ban kinh dy R va chiéu cao h cua thung phi bang bao nhiéu dé khi lam thi tiét kiém vat liéu nhat

A.R:%m;h=8m B. R=1m;h=2m C.R=2m;h=%m D.R=4m;h=%m

Hwéng din giai
Chon B




- -
-_— —_— -
- —S

Tur gia thiéttacod V =72R*h=27r=h= %
Dién tich toan phﬁn cua thung phi la Stp =27Rh+27R* = 27I(R2 +%)

Xéthamsé f(R)=R’ +% vOi R € (0;+0)

2(R -1
Ta co f,(R):Q,R—%:%
f'(R)=0=R=1
Béng bién thién
R 0 1 +w
f'(R) - 0 +
a0 +00
f(R) /
3

Suy ra dién tich toan phan dat gia tri nho nhatkhi R=1=h=2

Vay dé tiét kiém vat liéu nhat khi lam thung phi thi R =1m;h=2m.
Bai tap 7. Mot duong day dién duoc ndi tir mot nha may dién & A dén mot hon dao & C nhu hinh v&.
Khoang céach tu C dén B 1a 1 km. Bo bién chay thang tir A dén B v6i khoang cach 1a 4km. Tong chi phi
lap dat cho lkm day dién trén bién 1a 40 tri¢u dong, con trén dat lién 1a 20 triéu dong. Tinh tong chi phi
nho nhét dé hoan thanh cong viéc trén (1am tron dén hai chir sé sau dau phay)

A. 120 triéu dong B. 164,92 triéu dong C. 114,64 tridu dong D. 106,25 triéu dong

Hwéng din giai
Chgn C

C




Goi M la diém trén doan thang AB dé lip dat duong day dién ra bién ndi véi diém C
bat AM =x=BM =4—-x=CM = 1l1+(4—x)2 =17-8x+x*,x€ [0;4]
Khi d6 tong chi phi lip ddt 1a y = x.20+40+/x* —8x+17 (don vi: triéu dong)

x—4 Vx*—8x+17+2(x—4)

y'=20+40. =20.
\/x2—8x+17 \/x2—8x+17

V=0 Vx'—8x+17=2(4-x) = x= 12-43

3
12-3
3

Ta co y( ]=80+20\/§z114,64;y(0)=40\/ﬁz164,92;)’(4)=120

Do d6 chi phi nho nhat dé hoan thanh cong viéc 1a 114,64 triéu dong.

Dang 12. Tim m dé F (x;m) =0 c6 nghiém trén tp D

1. Phwong phap giai
Thuc hién theo cac budc sau
Buéc 1. CO 14p tham s6 m va dua vé dang f(x)=g(m)
Buéc 2. Khao sit sy bién thién ciia ham s6 f'(x) trén D
Buéc 3. Dya vao bang bién thién dé xac dinh gid trj tham s6 4(m)sao cho duong thing y = g (m) cat d6
thi ham s6 y = f(x)
Buéc 4. Két luan
Chuy:
+)Néu ham sb y= f(x)lién tuc va c6 gid tri 1én nhat va gid tri nho nhat trén D thi phuong trinh
f(x)=g(m) c6 nghiém khi va chi khi
ml;nf(x) < g(m) < mgxf(x)
+)Néu bai toan yéu cau tim tham sé dé phuong trinh c¢6 k nghiém phan biét, ta chi can dua vao bang bién
thién dé xéac dinh diéu kién sao cho duong thing y = g(m)nim ngang cit do thi ham sé y = f(x)tai k
diém phén biét
2. Bai tap
Bai tapl: C6 bao nhiéu gia tri nguyén ciia tham s m trong doan [—100;100] dé phuong trinh
2\x+1=x+m co6 nghiém thuc?
A. 100 B.101 C. 102 D. 103
Huéng din giai
Chon D




Diéu kién x>—1

t20
bat t:\/x+1:>{

x=t"-1
Ta dugc phuong trinh 2t =1> —1+m < m=—t" +2t +1
Xéthamsd f(t)=—1*+2t+ 120
f'(t)=-2t+2=0=1=1

Béng bién thién

-0

Tir bang bién thién suy ra phuong trinh dd cho ¢6 nghiém khi m <2 = -100<m <2

Viay ¢6 103 gia tri nguyén m théa man

Bai tap 2. Cho phuong trinh m(\/x2 -2x+2+ 1)—x2 +2x=0( m la tham sd). Biét rang tap hop cac gia

tri cua tham sé m dé phuong trinh c6 nghiém thudc doan [0;1 + 2\/5 ] la doan [a;b] . Gia tri cta biéu thuc

T=—a+2bla
7 1
A.T=4 B.T=— C.T=3 D.T=—
2 2
Huéng dén giai
Chgn A

it 1 =vx* —2x+2
Xétham s6 #(x)=~/x"—2x+2 trén doan [0;1+2\/5]

t'(x)zx—_1:>t'=0<:>x=1

VXt —2x+2
Vi £(0) =2;¢(1) =L;¢(1+2v2) = 3nén €[1:3]
Yéu cau ciia bai todn tuong duong véi phuong trinh m(s+1)=#"-2 c6 nghiém thudc doan

2

t
1;3 =
[1:3] < m t+1

c6 nghiém thuc doan [1;3] (1)

2

Xétham sé £ (1) = tt 12
+

trén doan [1;3]




42142

( 1)2 >0,V1 [1;3] khi ham s6 dong bién trén doan [1;3]
t+

/(1)
Pé phuong trinh (1) d4 cho c¢6 nghiém thi r[rlnﬁlf(t) <m< max 1 (t)

<m<

NN

o f()sm< f(3)e-

N | —

Vay az—l;b=Z:>T=4.
2 4

, . , x+y=2
Bai tap 3. Gia tri nho nhat ciia tham s6 m dé hé phuong trinh { . y4 (x, ye IR) co nghiém la m,
X +y =m
Ménh dé nao dudi day dung?
-3 19
A. m, €(-20;-15) B. m, (-12;-8) C.mye| -0 R e

Huéng din giai
Chgon D

Tacé{ f+y4:2 (1)
X' +y =m(2)

Tu (1) suy ra y =2—x thay vao (2) ta duoc (2) :>x4+(2—x)4 =m (3)
Xéthamsd f(x)=x"+(2-x)" ¢6 tap xac dinh D=R
f'(x)=4xz—4(2—x)3 :>f'(x)=0<:>x3 2(2—36)3 Sx=2-xox=1

Béng bién thién

X —oo 1 + o0

'(x)

. 0 -
f(x) \ /
2

H¢ da cho c6 nghiém thuc khi va chi khi phuong trinh (3) c6 nghiém thuc

[=o]

Dua vao bang bién thién ta duge m>2 = my,=2¢ (%,%} .

Dang 13. Tim m dé bt phwong trinh F (x;m) > 0; F (x;m) > 0; F (x,m) < 0; F (x;m) <0 ¢6 nghiém
trén tap D

1. Phwong phap giai

Thuc hién theo cac budc sau




Buéce 1. C6 1ap tham sé m va dua vé dang g(m)> f(x) hodc g(m)= f(x) hodc g(m)< f(x) hodc
g(m)<s(x)

Buéce 2. Khao sit sy bién thién ciia ham s6 f'(x) trén D

Buwdce 3. Dya vao bang bién thién xac dinh céc gia tri ciia tham s6 m

Bude 4. Két luan

Chii y: Néu ham s6 y = f(x)lién tuc va c6 gid tri 16n nhat; gid tri nho nhét trén D thi

+) Bat phuong trinh g(m)< f(x) c6 nghiém trén D < g(m)< max f(x)

IN

+) Bat phuong trinh g (m x) nghiém ding Vxe D < g(m)< mgnf(x)

(m)<f(x)

(m)< /(%)

+) Bat phuong trinh g (m)2 f (x) c6 nghiém trén D < g(m) > min f (x)

+) Bat phuong trinh g (m)> f (x) nghiém ding Vx € D <> g (m) > max f (x)
2. Bai tap

Bai tap 1: Cac gié tri cia tham s6 m dé bét phurong trinh x +i— m >0 c6 nghiém trén khoang (—oo;l)

x—1
la
A. m<5 B. m<-3 C. m<1 D. m=>3
Huéng din giai
Chon B
Bat phuong trinh da cho twong duong véi x + il >m
x—
Xétham s y = x + . trén khodng (—oo;1)
x—
2
, 4 (x—1) -4
y=1- 2 = 2
(x-1) (x-1)
x=3¢(—x;1
x=-1 e(—oo;l)

Béng bién thién

X —o -1 1

1% + 0 =

-3
y




Tir bang bién thién, dé bat phuong trinh x + A ms0ch nghiém trén khoang (—o0;1) thi m<-3.
x J—

Bai tip 2. Goi S 1a tip hop cdc gid tri nguyén ciia tham s me[0;2019]dé bat phuong trinh

xt—m+ (l—x2 )3 <0 nghiém ding v&i moi x € [1;1]. S6 cac phan tir cua thp S 1a
A.l B. 2020 C. 2019 D.2
Huéng din giai
Chon C
bat 1 =+1-x*,véi xe[-L;1]= 1 €[0;1]
Bét phuong trinh d3 cho tré thanh £ -2 +1-m<0e m>£ -2 +1 (1)
Yéu clu cua bai toan tuong duong véi bat phuong trinh (1) nghiém ding véi moi ¢ € [0;1]

Xéthamsd f(t)=0' £ +1= f'(¢)=3¢" -2t

1=0¢(0;1)
fl)=0e t=§e(0;1)

vi f(o)=f(1)=1;f(%j:§_§ nen ma (1) =1

Do d6 bat phuong trinh (1) nghiém dang véi moi ¢ [0;1]khi va chi khi m>1
Mit khac m 1a sb nguyén thudc [0;2019]nén m e {1;2;3;...;2019}
Vay c6 2019 gié tri cia m théa man bai toan.

Bai tdp 3. Cho ham s6 y = f(x) lién tuc trén [-1;3]va c6

Y A
dd thi nhu hinh v&. ~ | R
Bat phuong trinh £ (x)++/x+1++7-x >m c6 nghiém 5
thudc [—1;3] khi va chi khi /
e
A.m<7 i
: : X
B. m>7 ) O 1 3
C.m<2J2-2 14
D. m>2J2-2 ) TN
Huéng din giai
Chgn A

Xétham sé P=+/x+1++7—x trén doan [-1;3]




Tacod P’ =8+2/(x+1).(7-x) <8+(x+1)+(7-x)=16= P <4
Dau bang xay ra khi x =3
Suy ra r[1_11f;13)](P=4 tai x=3 (1)

Mit khéc dwa vao dd thi cua £ (x) ta co I[I}Iz};](f(x) =3 tai x=3 )
Tir (1) va (2) suy ra r{l_lﬁl})]((f(x)+\/x+l+x/7—x)=7 tai x=3
Vay bit phuong trinh f(x)+vx+1++7-x2>m c6 nghiém thuoc [-1;3] khi va chi khi

mSI[I_IIE;I;]((f()C)+ x+1+\/7—x)<:>mﬁ7.






