CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

1

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

CHUONG

BAI 2: GIA TRINHO NHAT VA GIA TRI LON NHAT CUA HAM SO

<°> HE THONG BAI TAP TRA LOI NGAN

DANG 1. PINH M PE GTLN-GTNN CUA HAM SO CHUA DAU GIA TRI TUYET POI THOA
MAN PIEU KIEN CHO TRUOC

Dang 1: Cho ham s6 y =|f (x)+m|. Tim m dé max y =2 (a>0).

Phwong phap:

Cach 1:Trudc tién tim r[n%?]( f(x)=K; {mﬁr} f(x)=k (K>k).

Kiém tra max{|m+K|,|m+k|}z|m+K|+|m+k|z|m+K_m_k|=|K_k|_

2 2

|K—K| . m+k=-a [m=-a-k

THl:'——<a. Pémaxy=a < = me{-a-k;a-K}.
2 (@] m+K=a m=a-K

[K—k|
THZ:T>a >med.
Céch 2: Xét trrong hop

Im+K|=a

TH1: Max=|m+K| <
Im+K]|>|m+Kk|

|m+H:a
TH2: Max =|m + k| <
Im+k|>|m+K|

Dang 2: Cho ham sé y =|f (x)+m|. Tim m dé F]_iﬂqy:a (a>0).
Phwong phap:

Trudc tién tim r[n%(f(x):K; r[n_igr}f(x):k(K>k).
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X m+k=a |m+K=-a m=a-k |[m=-a-K _
Déminy=a< v = v . Vay me§ US,.
[«:5] m+k>0 |m+K<0 m > —k m<—-K

Dang 3: Cho ham s6 y =|f (x)+m|. Tim m dé max y khong vuot qua gia tri M cho trudc.
B

[e;

Phuong phap: Trudc tién tim r[nag]( f(x)=K; {nlﬁr} f(x)=k (K>k).
\ m+k>-M

bémaxy<M = &S -M-k<m<M-K.
[@:5] m+K <M

Dang 4: Tim m dé Emﬁr} y =| f (x)+m| khong vuot qué gid tri a cho trudc.

Phuong phap: Trudc tién tim r[nag]( f(x)=K; {nlﬁr} f(x)=k (K>k).
bé
) m+k<a [m+K=>-a m<a-k [m>-a-K
miny<a< v v(m+K)(m+k)<0< v v—-K <m<—k.
[@:5] m+k>0 |m+K<0 m>—k m<-K

Dang 5: Cho ham s y =|f (x)+m|. Tim m dé maxy dat min.

Phwong phap:
Trudc tién tim r[n%?f(x):K; r[n_ibr]lf(x):k (K>k).

PUTTIR +K ., . s K-
beé hoi tim m:m:—T. be hoi tim min cua rp%i(y: giatrinay la

Dang 6: Cho ham sé y =|f (x)+m|. Tim m dé r[T;Ib? y dat min.
Phuong phap: Trudc tién tim r[nab? f(x)=K; r[mbr]\ f(x)=k (K>k).

Dé hoi tim m= (m+K)(m+k)<0< -K <m<—k . D& hi tim min cua r[nibr]ly: gia tri nay 1a 0.
a;

Dang 7: Cho ham s6 yz‘f (x)+m‘. Tim m dé rP%i(ygh.r[n_ibr]]y(h>0) hoiac Min+max =

Phuong phap: Trudc tién tim r[nab? f(x)=K; r[mbr]\ f(x)=k (K>k).
THL: [K+m|<h[k+m|—mien__smes,.

[k-+m|>|K +m]|

TH2: [k +m|<h|K+m|—emr——omeS,.

Vay meS US,.

Dang 8: Cho ham s6 y =|f (x)+m|.

Phwong phap: Trudc tién tim r[r;alﬁ( f(x)=K; r[ranbr]] f(x)=k (K>k).

BT1: Tim m dé r[n.ibr]1y+r[n%?<y=a<:>|m+K|+|m+k|=a.
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BT2: Tim m dé r[n'ibr]1 y*r[n%?(y:/i’c>|m+ K|*Im+k|= 5.

Cau 1:

Cau 2:

Cau 3:

Gia tri caa tham sé m dé gia tri I6n nhét caa ham sb y=‘x3—3x+2m—1‘ trén doan [0;2] la

nho nhat 1a
Lo gii

PS: m= 1

2

Xéthams6 y = f (x)=x>-3x+2m-1 trén doan [0;2].
x=-1¢[0;2]

x=1

Taco f(0)=2m-1, f(1)=2m-3va f(2)=2m+1

Taco f'(x)=3x’-3=0<

Suy ra r[rga;i(‘ f (x)‘ =max{|2m-1;|2m -3[;|2m+1]} = max{|2m-3};|2m+1[} = P.

Truong hop 1: Xét [2m—3/>|2m+1] < -4(4m-2)>0 < mS%.

Khi d6 P=|2m—3|22,Vm£%.Suyra Pmin=2<:>m=%.
Truong hop 2: Xét [2m—-3/<|2m+1] < —4(4m-2)<0 < m>%.
Khi d6 P=|2m+1|>2,Vm>%. Suy ra P, khong ton tai.

1
Vay m=—.
1y >

Tong tat ca cac gia tri caa tham s m sao cho gia tri 16n nhat caa ham sé y = |x* —2x+m| trén
doan [-1;2] béng 51a
Lo gidi
bS: -2

Lo 2X=2
Tacoy _‘x2—2x+m"

y=0=>x=1.
Do dé yéu cau bai toan tuong duong max{y(-1),y(2),y(1)}=5.
< max {[3+m,Jm|,jm -1} =5.
+ Truong hop m> -1, tacod max{[3+ml,|m|,m -1} =5<[3+m|=5=>m=2.
+ Truong hop m < -1 tacé max{[3+m|,jm|,m-1}=5<|m-1=5=m=—4.
Vay tong cac gid tri m bang —2.
Cho ham sé y :‘x2 +2x+a—4‘ (a latham sé ). Gia tri cua tham sé a dé gia tri 16n nhat cua
ham s trén doan [-2;1] dat gi tri nho nhat Ia
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Loi giai
bS: a=3
Ham sé da cho xac dinh va lién tuc trén doan [-2;1].
Taco: y=[x" +2x+a—4‘:‘(x+1)2 +a—5‘ (*)
bit t = (x+1)2 , xe[-2,1]=ae[0;4].
Lic do ham s6 tro thanh: f (t)=[t+a—5| véi t €[0;4].

Nén )[2?(231/] = mfgo;%t) =tg[‘(";‘;>fq{ f(0); f(4)} = tg[‘&’j]{|a—5|i|a—]”

N la-1+[a-5| N la—1+5-4] )
2 2

bang thirc xdy rakhi |[a-1=|]a-5|=2<a=3.

Do d6 gié tri nho nhat cua max f (t) la 2 khi a=3.
te|:0;4]

Goi S la tap hop tat ca cac gia tri thuc caa tham sé m sao cho gié tri 16n nhat cua ham sb

2
_ |2 MXE M e [1;2] bang 2. S6 phan tircuatap S la
X+1
Loi giai
bS: 2
2 2 x=0¢g(L2
Xét y = XEMEM e = X2 o s | <O
X+1 (x+1) x=-2¢[12]
Ma f(1)=2m+1,f(2)=3m+4:>maxy= 2m+1|;3m+4| |
2 3 x[12] 2 |l 3 |
L3
Truong hop 1: maxy = 2m +1 =2= 2 :
xe[1;2] 5
m=-=
2

. 3 3m+4| 17

Véim==—= =—>2
2 3 6
. 5 3m+4| 7
2 3 6
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Cau 6:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

2
m=—
3m+4=6
Truong hop 2: maxy:3m+4:2:> = 3 .
xe[L:2] 3 3m+4=-6 m _ 10
3
* Vi ng:‘zmﬂ :Z<2
3 2 6
Vo me- D2 1,
3 2 6

Vay c6 2 gidtricaa m thoa man.
Xét ham sb f(x)z‘x2 +ax+b‘, v6i a, b la tham s6. Goi M 14 gia tri I6n nhat caa ham sb
trén [-1;3]. Khi M nhén gié tri nhé nhat c6 thé duoc, tinh a+2b.
Loi giai
DS: a+2b=-2+2.(-1)=-4

Xétham sb f(x)=|x* +ax-+b|. Theo dé bai, M 12 gid tri I6n nhét cia ham s6 trén [-1;3].

M > f (-1) M >[1-a+b|
SuyrayM=>f(3) <<M=>[9+3a+b| =4M =[l-a+b|+|9+3a+b|+2|-1-a-b|
M > f (1) M >[l+a-+b|

>[l-a+b+9+3a+b+2(-1-a-b)| =4M 28 =M >2.

Néu M =2 thi diéu kién can la [1—a+b|=|9+3a+b|=|-1-a-b|=2 va1-a+b, 9+3a+b,
l-a+b=9+3a+b=-1-a-b=2 {a:—z
S .

—~1-a-b cung diu <
2 I [1—a+b=9+3a+b=—1—a—b=—2

2 .
ta cé, ham s f (x)=|x* —2x-1| trén [-1;3].

. . |a
Nguoc lai, khi {
Xétham s6 g(x) = x> —2x-1 xac dinh va lién tuc trén [-1;3].
9'(x)=2x-2; g'(x)=0< x=1e[-1;3]

M lagia tri I6n nhat caa ham sé f (x) trén [-1;3] = M = max{|g (—1)|;|g (3)|;|g (1)|} =2.

Vay 12772 Tach as2b— -4
. 1aco. a+ = -4,
9 _

Chohamsb y = ‘x3 + X7+ (m* +1) x+ 27‘ . Gi tri 16n nhat caa ham s6 trén doan [-3;-1] c6 gia
tri nho nhat bang

Lovi giai
bS : 18
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Cau 8:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Xét u=x+x2 +(m2 +1)x+ 27 trén doan [-3;-1] ta co: u’'=3x"+2x+m’ +1>0, Vx.

Do d6 A=maxu=u(-1)=26-m?; a=minu=u(-3)=6-3m".
[-3:-1] [-3-1]

Do M :maxy:max{‘ZG—mZ‘,‘G—BmZ‘} va 4M 23‘26—m2‘+‘6—3m2‘272.

[-3-1]
Vay M >18.
Déu bang xay ra khi [26-m?|=[6-3m’|=18 <> m =222

S6 gia tri thuc cua tham s6 m dé gia tri I6n nhat caa ham sb =‘x2 +2X+m—4| trén doan
[-2;1] bang 4 la
Loi gidi
PS:2; me{1; 5}
f(x)=x*+2x+m—-4c6 f'(x)=2x+2, f'(x)=0<> x=—-1.Do d6

r[rjza}f](‘xz +2x+m—4‘:max{|m—]4;|m—4|;|m—5|}.

Tathdy m—5<m—4<m—1 véi moi mell , suy ra max y chi ¢d thé 1a |m —5| hogc |m-1|.

. [|m-5|=4
Néu maxy =|m-5| thi e m=1.
[-21] |m—5|>|m-1]

Im-1=4

< m=5.
Im—1]>|m-5|

Néu r[r_121>]<y:|m—]1 thi {

Vay me{l; 5}.

Goi S la tap tat ca cac gia tri nguyén cia tham sé6 m sao cho gia tri 16n nhat caa ham sb
1

19 . 2 . 5
X" ——=x*+30x+m-20| trén doan [0;2] khong vuot qua 20. Tong cac phan tir cua S

bang
Lo giai

PS: 105; me {0;1;2;...;14}

Xét ham sé g(x):%x4—%x2+30x+m—20 trén doan [0;2]
x=-5¢[0;2]
Tac6 g'(x)=x>-19x+30; g'(x)=0<| x=2
x=3¢[0;2]

Bang bién thién
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x —m -5 0 2 3 +a0

g'(x) O + 0 \N\\0\\w
2() o /.&’[2]

g(0)=m-20; g(2)=m+6.

bé ngax|g(x)|320 thi {

[0:2]

g(0)<20  (jm-20/<20
=
g(2)<20  ||m+6]<20
Ma mel nén me{0;12;...;14} .

Vay téng cac phan tir caa S 1a 105.

x*+ax+a

N , V6i a la tham sé thuc. Goi M, m lan luot 12 gia tri Ion nhat va gia
X+

Chohamsb y =

tri nho nhét ciia ham sé da cho trén doan [1;2]. C6 bao nhiéu gia tri nguyén cua tham s6 a dé

M >2m?

Loi gidi
bS: 14
4 4
Xét ham sé yzx Taxra_ X La
X+1 X+1
4
R S X=——=
Tacd y=——F=Yy =0 3.
x+1) X0
Bang bién thién
X |- —i -1 0 R
3

NS

Dua vao bang bién thién suy ra M :max{a+% ; a+%‘} va m:min{a+% ; a+%‘}.
L L M = a+% :a+%
Truong hop 1. a+520<:>a2——:> . L
m=la+=|=a+—
2 2

Khi do M 22m<:>a+%22(a+%]<:>as%.

. s .1 1 ] . A PO
Két hop dicu kién, ta co -3 <a 333 —> €0 5 gi4 tri nguyén théa man dieu kién.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

16 6 | :a%:_a_%
Truong hop 2. a+—<0<a<s<-—= :
3 3 16 16
m=la+—|=—a——
3
M 22m©—a—122(—a—gj©a2—6—1.
2 3 6

. N , 61 1 ) o A <
Két hop dicu kién ta cd —%s as-;6 . Suy racd 5 gid tri nguyén cua a thoa man.

a+l<0

Truong hop 3. <:>——<a<—1.
16 3 2
a+§>0

16 1 16 35 .
a+—|oo-a-—>a+—<a<—— thi
3 2 3 12

>

. N , 1 7 ; o . >
Két hop dicu kién, ta cod —36 <a< —i—g .Suyracd 2 giatri nguyén cua a thoa man dicu

Kién.
< 1 16 1 16 35 .
Néu |a+=|<|la+—|o-a-=-<a+—<=a>—— thi
2 3 2 3 12
16
M=a+—
3 =M 22mc>a+E22(—a—lj<:>a2—§.
me—a_1 3 2 9

2
p e , 19 1 , Al e x A LiA
Két hop dicu kién, ta cé —§£a<—§ .Suy racé 2 giatri nguyén cua a thoa man dieu kién.

Vay c6 14 gia tri nguyén cua a thoa man diéu kién.
Goi S latap hop tat ca céc gia tri nguyén caa tham sb thuc m sao cho gid tri Ién nhat caa ham

s6 y= %x“ —14x* +48x+m—30| trén doan [0;2] khong vuot qua 30. Tong gia tri cac phan tir
cua tap hop S bang bao nhiéu?
Loi gidi
bS: 136
bat f(x) =%x4 —14%* +48x+m—30 la ham s6 x4c dinh va lién tuc trén [0;2] .
Vi moi xe[0;2] tacod f'(x)=0< x*—28x+48=0< x=2.

Suy ra T)aﬁq f(x)|=max{|f(0);] f (2)|}.
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Céau 12:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Im—30| <30
‘ Im+14{<[m-30  (|jm-30/<30
Theo dé max| f (x)| <30 <
[0:2] Im+14] <30 Im+14| <30
| (|m—30[<|m+14|
{—303m—30g30 {03ms60
0<m<16.

& = N
-30<m+14 <30 —-44<m<16
Do mell = meS={0;12;..;,16}.Vay tong tat ca 17 gia tri trong tap S la 136.

Cho ham 6 y =|x* —2x° + X +a] . C6 bao nhiéu s6 thuc a dé min y+max y =102
[1.2] [1.2]

Loi giai.
PS: 2

Pit y=‘x4—2x3+x2+a‘=|f(x)|.

Xéthamsd f(x)=x'-2x*+x*+a
Khi d6 f'(x) =4x>—6x*+2x=2x(2x* -3x+1) =0 < x e {0;%;1}.

= f'(x)>0,vxe[L2]va f()=a;f(2)=a+4
max al,la+4
Taco Vxe[1;2] thi ye{| g |} :
miny e {|a],0,]a+ 4|}
Xét cac truong hop

+a>0=>maxy=a+4;mny=a=2a+4=10=a=3, nhan.

+a<-4=>maxy=-amny=-a-4=-a-4-a=10=a=-7, nhan.

a<0 )
+{ < —-4<a<0=>miny=0;maxye{a+4;-a}

a+4>0
a+4=10 a==6

= = )
-a=10 a=-10

Vay ton tai hai gia tri @ thoa man.
Biét gia tri 16n nhat cua ham s6 y = f(x)=‘2x3—15x+m—5 +9x trén [0;3] bang 60. Tinh
téng tat ca cac gié tri cua tham sb thyc m .

Lo giai

bS: 6
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Co r[rgag( f (x)=60< f(x)<60,vxe[0;3] va 3x, €[0;3] sao cho f (x,)=60.
Co f(x)<60 <> [2x° ~15x+m—5[+9x < 60 <>|2x* 15X+ M —5| < 60— 9x
< 9x—60<2x* —15x+M—5< 60— 9x < —2x° + 24X —55 < m < -2x° + 6x + 65, Vx € [0; 3].
Co —2x° +6x+65>29,vx €[0;3] nén m<-2x°+6x+65,Vx €[0;3] < m < 29.
Tuong tw —2X° + 24X —55< 23 nén —2x° +24x-55<m,Vx €[0;3] < m>-23.
Vay —23<m=<29 thi f(x)<60,Vxe[0;3].

—2x*+24x-55=m

o+ By 65 c6 nghiém trén [0;3].
~2x* +6x+65=m

bé 3x, €[0;3] sao cho f(x,)=60 thi {

m=>29 _|m=29 .
Hay . Vay thi max f (x) = 60.
m<-23 m=-23 [0:3]

Khi d6 tong cac gia trj cia m 1a 29— 23 =6.
Cho ham s6 f (x)=|x" =2x°+x*+m| (m 1a tham sb thuc). Goi S la tap hop tht ca cAc i tri

ciia m sao cho min f (x)+max f (x)=10. Sé phan tir cua S 132
[-1:2] [-L2]

Lo gidi
bS: 2
x=0
bat g(x)=x'-2x°+x*+m=g'(x)=4x’-6x* +2x=0 < x:%
x=1
Bang bién thién cua ham g (x)
* -1 0 L 1 2
2
&'( x) - 0 + 0 - 0 +
(x) m+4 m+4
! 1 -
m+—
¥ 16
m - - ..\l.."-\.‘ m ”

Dua vao bang bién thién cua g (x) ta suy ra bang bién thién cua
f(x)=|g(x)|= ‘x“ — 23+ X2+ m‘. Ta c6 cac trudng hop sau:

Truong hop 1: m>0. Bang bién thién cua f (x)=|g(x)| :‘x4 —2x +x%+m
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-1 0 1 1 2
2

flx) m+4 m+4

Dua vao bang bién thién ta c6 mlzr} f (x)+max f

(x):10<:>m+m+4:10<:>m:3
[-12]

Truong hop 2: m<0< m+%c>—i< m < 0. Bang bién thién:

-1 0

ko | =
—
[

NENER

Dua vao bang bién thién ta c6 mzr} f (x)+r[nlaz>]( f(x)=10<0+m+4=10<m=6

Truong hop 3: m+i:0<:> m :—i. Tuong ty ta co:
16 16

min f (x)+max f (x):10<:>0+m+4:10<:>m:6
[-12]

[-12]

Truong hop 4: m+%<0<m+4<:>—4< m<—%. Bang bién thién:

* -1 0 L 1 2
2
flx) | m+4 —m —m m+4
h 4 1 — \ P
A-m——
16 \
" v /
0 0
s b A , {pll;g}f(x)ﬂ[r_]l?z)](f(x)_lo 0+m+4=10 m=6
Dua vao bang bién thiéntaco |~ & <
mqgf x)+r[nlz;12>]<f(x)=10 0+(-m)=10 " [m=-10

Truong hop 5: m+4=0< m=-4. Ta co:

min f (x)+max f (x):10<:>0—m:10<:>m:—10
[-12] [-12]
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Truong hop 6: m+4 <0< m<-4. Taco:

min f (x)+max f (x):10<:>—m—m—4:10<:> m=—7
[-12] [-12]

Vay me{-7;3}.
Cau 14: Cho ham so f(x)=x’—3x’+m+1(m la tham so thuc). Goi S la tap hop tat ca cac gid tri

nguyén cua m thudc doan [-2020;2020] sao cho n[]%x|f (x)|s3rm?|f (x)|. S6 phan tw cia s 1a

Loi gidi
bS: 4002
Xéthamso y=f(x)=x*-3x* +m+1=y'= f'(x)=3x* - 6x.
=0(I
f'(x)=0<3x*-6x=0< X 2()
X =

f(1)=m-1 f(2)=m-3; f(4)=17+m.

max f (x) =m+17; min f (x)=m-3.

[1:4] [1:4]
+Néu m—-320 < m >3 thi max| f (x)|=m+17, min|f (x)|=m-3. Khi do:
(4] [L:4]
n[11§41]x|f(x)|s3r[rl1;i?|f(x)|<:>17+m33(m—3)<:>m213.
+Néu m+17 <0 m<-17 thi max|f (x)|=-m+3, min\f(x)\=—17—m.
[14] [:4]
Khi do: r}laf(|f(x)|§3rm51|f(x)|©—m+3§3(—17—m)<:>m£—27.
+Néu (m-3)(m+17) <0< -17 <m< 3 thi
rﬂa]x‘f(x)‘=max{|m+17|,|m—3|}=max{m+17,3—m}>O;r[r11;i4?‘f(x)‘=0.
Khi d6, khong thoa diéu kién max| (x| < 3min| f (x)].

m<-27 , . i
Do d6: m>13 két hop véi me [—2020; 2020] tacé me [—2020;—27] U [13; 2020]

Vay 4002 gia tri nguyén caa m can tim.
DANG 2. GIA TRI LON NHAT - GIA TRI NHO NHAT HAM AN, HAM HOQP

Cau 15: Chohamsb y = f (x) c6 bang bién thién nhu hinh dudi day.

Tim gié tri 16n nhat cua ham s6 g(x) = f (4x— x2)+%x3 —3x? +8x+% trén doan [1;3].
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Loi giai

bS: 12
g’(x)=(4—2x)f’(4x—x2)+x2—6x+8=(2—x)[2f’(4x—x2)+4—x]
V6i xe[1;3] thi 4-x>0; 3<4x—x*<4 nén f'(4x—x*)>0.

Suy ra 2f'(4x—x*)+4-x>0, ¥xe[L;3].

Bang bién thién

x 1 2 3
+ 0 =
g /8(2)\
g(1) g(3)

Suy ra rH%]xg(x):g(z) =f(4)+7=12.

, 7 \ .
Cau 16: Chohamso y = f (x) lién tuc trén doan [O;E} c6 do thi ham s6 y = f '(x) nhu hinh v&.

=

Q
(S [N S ———

Y A -/ . 5 A A 7 . < A \ e 3A
Hamso y=f (X) dat gia tri nho nhat trén doan 0;5 tai diém X, nao dudi day?

Léi gidi

bS: X, =3

\ , . 7
Dua vao do thi ham so y = f '(x) ta c6 bang bién thién trén doan {0 ; E} nhu sau:
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x 0 1 3 z
2
f'(x) - 0 - 0 +
7
7(0) . f(ﬂ
f(x)
" r)
Do d6 ham s6 dat gia tri nho nhat tai X, =3.
Cau 17: Chohamsé y= f(x) c6 bang bién thién nhu hinh duéi day.
A | e 0 4 +oo

Yy — 0 + 0 _

g ﬁ\_j/ -

Tim gid tri I6n nhat caa ham sé g (x)= f(4x- x2)+ %x3- 3x% + 8x + % trén doan [1;3]

Léi giai
ps: 12

4- Xy
U

Taco ggx)= fd4x- x*).(4- 2x)+ x*- 6x+ 8= 2(2- x)éf q4x- x2)+

Xétthay "xi [L3]p 3£ 4x- x*£ 4b fd4x- x*)> 0

4- X

Mat khac >0 "xI 3]

Suy ra gdx)=00U x=2

19 17 17 32
1)= f(A)+ —< f(d)+ — =5+ —= —
90)= 1R+ T < f@+3 33

19 19 19 34
3)= f(A)+ =< f(4)+ —=—=5+"—"—= —
9@ = f(3) 3 (4) 3 3 3

g(2)= 5+ 7=12.
P g®<gB®)<9(2)

Véyn&%?g(x)z 12 tai x= 2.

Cau 18: Chohamsé y = f (x) liéntuctrén [ saocho max f (x)=3.Xéthamsé g(x)=f (3x—1)+m

2]
. Gia trj ciia tham s m dé rBali(g(x):—lo la
Lo giai
bS: m=-13

bat u=3x-1=g(x)=f (u)+m.
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Cau 20:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
e[0;l]=uel-1;2].

Do f(x) liéntuctrén [ nén rRaﬁ(g( )=max(f(u)+m)= ma>]<f( )+m=3+m.

bé rmf(g(x)zloe m=—13.

Cho ham s6 y=f(x) lién tuc trén 0 sao cho max f(x)="f(2)=4. Xét ham sb

x€[0;10]

g(x)=f(x*+x)—x*+2x+m. Gia trj cia tham s6 m dé Xrl1[0a>2<g( )=8 1a

Loi giai
DS: m=3
bit t=x°+x. Vi xe[0;2]=t<[0;10].

Tacé: max g(x) = Xng[%[f(x3+x)—x2+2x+m]sxme[oa;>2<]f(x3+x)+xrg[g>2<[ X*+2x+m|

:ti?o%] f(t)+1+m .

< max f (x)+1+m:4+1+m:5+m.
xe[0;10]

x=1
Suy ra: max g(x)= 5+m<:>{ < x=1.

x€[0;2] =2

Theo gia thiét, ta co: m[goz(g( )=8<m+5=8<m=3.

Cho hamsé f () lién tyc trén [ , c6 do thj nhu hinh v&

Y=

Co tat ca bao nhiéu gia tri nguyén cta tham so m dé ham so y = ‘ f ( > 1j+ m —4 cé giatri
X° +
I6n nhat khong vuot qua 2020 ?
Loi giai
bS: 4031

——. Taco: t' = M =0 x=41.

x“+1 (x? +1)

Pit t=

BBT:
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x —o0 -1 1 400

r — 0 + 0 —

I~/

Ham s6 y:‘f(xfxl}rm—q trothanh g(t)=|f (t)+m-1],te[-4;4].
+

=te[-4;4].

bt h(t)=f(t)+m-1te[-4;4] taco: h'(t)=f'(t).

t:—4e[—4;4]
h'(t)=0< f'(t)=0 < t=—2&[—4;4].
'[:26[—4;4]

Tacé: h(-4)~0,8+m-1=m—-0,2;
h(4)=6+m-1=m+5;
h(-2)~1,6+m-1=m+0,6;
h(2)=-4+m-1=m-5.

Max'y = Max h(t)| = Max {|m+5};jm 5|}

m+5| < 2020 {—2020 <m+5 <2020 {— 2025 <m < 2015

Yéu ciu bai toan < o
Im-5/<2020  [-2020<m-5<2020  [-2015<m<2025

& -2015<m<2015.
Vay c6 tit ca 4031 gia tri nguyén caa tham s6 m thoa man yéu cau bai toan.
Cho ham s6 f(x). Biét ham s6 f'(x) c6 dd thi nhu hinh duéi day. Trén [-4;3], ham s6

g(x)=2f(x)+(1- x)2 dat gi4 tri nho nhat tai diém

Page 185

Swuu tam va bién sogn



CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

h

(S
— SE————

Loi gidi
bS: x=-1
Xétham sb g(x)=2f (x)+(1—x)” trén [-4;3].
Taco: g'(x)=2f"(x)-2(1-x).
9'(x)=0< f'(x)=1—x. Trén do thi ham s6 f'(x) ta vé& thém duong thang y =1—x.

X=-4
Tur do thi tathdy f'(x)=1-x<|x=-1.
X=3

Bang bién thién cua ham sé g (x) nhu sau:

X -4 -1 3
< (%) 0 - 0 n 0
g(x) | e(-4) g(3)

Vay [rni;g}g(x):g(—l)@x:—l.

DANG 3. UNG DUNG GTLN-GTNN GIAI BAI TOAN THUC TE

Cau 22: Mot loai thude dugc dung cho mét bénh nhan va ndng do thude trong mau cia bénh nhan duoc
giam sét boi bac si. Biét rang nong do thudc trong mau cia bénh nhan sau khi tiém vao co thé

trong t gid duoc cho bai cong thuc c(t) = (mg/L). Sau khi tiém thuéc bao 1au thi nong

t?+1

d6 thudc trong mau cua bénh nhan cao nhat?
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Loi giai
bS: 1 gio
. t
Xét ham so c(t)= , (t>0).
, 1-t?
C =
(t2+1)
t=1
c'(t) =0 )
-0/, ",
4 0 1 +o0
c'(?) + 0 _

b | =

o(t) / \
0 0

Véi t =1 gio thi ndng d6 thudc trong mau cia bénh nhan cao nhat.

Cho mét tam nhdm hinh vudng canh 12 cm. Nguoi ta ¢t & bon goc cua tim nhém dé bbn hinh
vudng bang nhau, mdi hinh vudng cé canh bang x , roi gap tim nhém lai nhu hinh vé dudi day
dé duoc mot cai hop khong nap. Tim x dé hop nhan dugc ¢ thé tich 16n nhat.

Loi giai
PS: x=2

Taco: h=x(cm) la duong cao hinh hop

Vi tim nhom duoc gap lai tao thanh hinh hop nén canh day ctia hinh hop la: 12— 2x (cm)
Vay dién tich ddy hinh hop § = (12— 2x)° (cm?). Tacs: | 0 e1*7 Y s xe(0r6)
a cn 1ic a m (0] = - . . S ,

Ay die Y P 12-2x>0 " |x<6

Thé tich ctia hinh hop 1a: V = S.h = x.(12—2x)’

Xét ham sb: y = x.(12—2x)2 vx(0;6)
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Cau 25:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Taco: y':(12—2x)2 —4x(12-2x)=(12-2x)(12-6x) ;

y'=0< (12—-2x).(12-6x)=0< x=2 hoic x=6.

Suy ra véi x =2 thi thé tich hop 1a 16n nhat va gia tri 16n nhat do 1a y(2)=128.

Mot soi day c6 chiéu dai 28m duoc cit thanh hai doan dé 1am thanh mat hinh vudng va mot
hinh tron. Tinh chiéu dai cta doan day lam thanh hinh vudng duoc cit ra sao cho tong dién tich
ctia hinh vudng va hinh tron 1a nhé nhat?

Loi gidi
PS: £
44+
Goi chiéu dai cia doan day 1am thanh hinh vuéng 1a x (m)
=> chiéu dai caa doan day 1am thanh hinh tron 1a 28—x (m)

G
+) Dién tich hinh vudng la: (—j AN
4) 16
+) Ban kinh hinh tron Ia: R = 25—
27
RVAY: _ 2
=> Dién tich hinh tron: 7R :ﬂ_(% Xj _ 784-56x+x
2r 4

2 B 2
+) Tong dién tich hai hinh: X 184-50x+x =(7Z+4jx2 _14,, 19
16 167

A T T

4 14 196 . . L
Xét f(x):(ﬂjx2 ——X+—. Nhanthay f(x) dat gia tri nho nhat tai
167 T V4

b 14 16z 112

" 2a ;'2(ﬂ+4) T a+4
Vay chiéu dai caa doan day lam thanh hinh vudng dé tong dién tich cua hai hinh dat gié tri nho

nhét 1a X2 m
447

Ong A du dinh st dung hét 5m* kinh dé 1am mot bé ca bang kinh cé dang hinh hop chir nhat
khdng nap, chiéu dai gip doi chiéu rong . Bé ca cd dung tich 16n nhat bing bao nhiéu ?
Loi gidi
ps: 1,01m®
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A D
I
B : C
I
y|  Ap___2x|___
X//F- D
7
7
B C

Goi x,y lan luot I chiéu rong va chiéu cao cua bé cé .
Ta cd thé tich bé ca V = 2x°y.
Theo d¢ bai ta cd: 2xy +2.2xy +2x* =5 < 6xy +2x° =5

5-—2x?
6X

Sy=

_ 2 _ 3 _ 2
Ly =2t 2K XX 5O s ey =0 c»x:\/g

6X 3 3
: 5
T 0 6 2
V! + 0 -
54/30
0 0
=V, = 5‘2/3_0 ~1,01m*,

Mot ngudi néng dan co 15.000.000 ddng mudn 1am maét céi hang rao hinh chit E doc theo mot
con song dé 1am mot khu dat cé hai phan chit nhat dé trong rau. Déi véi mat hang rao song song
vé6i b sdng thi chi phi nguyén vat liéu 1a 60.000 ddng mot mét, con dbi véi ba mat hang rao song
song nhau thi chi phi nguy@n vat liéu 1a 50.000 dong mot mét. Tim dién tich 16n nhit caa dat rao
thu duoc

PS: 6250m°
Goi x la chiéu dai 1 mat hang rao hinh chit E .
Goi v la chiéu dai mat hang rao hinh chit E song song véi bo sdng (y > 0).

Léi gidi

S6 tién phai 1am 13: x.3.50000+ y.60000 =15.000.000 < y = 220X
Dién tich dat: S =x.y=x. 005X _ 250x—g X2
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Tacd: S'=250-5x.
S'=0< 250-5x < x=50.
Bang bién thién:

X1 o 30 + 00
S + 0 -
S /25\

0 -0

Vay: rr(10ax)S =6250 (m?) khi x=50.

Cau 27:  Ong Khoa muén xay mét céi bé chira nude 1on dang mot khdi hop chix nhat khdng nip cé thé
tich biang 288m®. Pay bé 1a hinh chit nhat c6 chiéu dai gap doi chiéu rong, gia thué nhan cong
dé xay bé 1a 500000 ddng/m?*. Néu dng Khoa biét xac dinh cac kich thudc cua bé hop Ii thi chi
phi thué nhan cong s& thap nhat. Hoi 6ng Khoa tra chi phi thap nhat dé xay dung bé do 1a bao
nhiéu ?

Loi gidi
PS: 108 trigu dong
Theo bai ra ta c6 dé chi phi thué nhan cong 1a thap nhét thi ta phai xay dung bé sao cho tong
dién tich xung quanh va dién tich day 1a nho nhét.
Goi ba kich thuéc cuabé 1a a, 2a, ¢ (a(m)>0,c(m)>0).

1
1
1
b C
1
1

2a

Ta c6 dién tich cach mat can xay 1a S =2a” +4ac + 2ac = 2a° +6ac .
144

a?’

Suyra S =2a’° +6a.£: 2a° +%=2a2 +ﬂ+@23.§/2a2.@.@ =216.
a a a a a a

Vay S, =216m?, khi d6 chi phi thip nhét 1a 216.500000 =108 trigu dong.

Cau 28: Mot nguoi dan 6ng mudn chéo thuyén ¢ vi tri A téi diém B vé phia ha luu bo déi dién, cang
nhanh cang tét, trén mot bd séng thang rong 3 km . Anh c6 thé chéo thuyén cia minh truc tiép
qua song dé dén C va sau d6 chay dén B, hay c6 thé chéo tryc tiép dén B, hoic anh ta c6 thé
chéo thuyén dén mot diém D gitra C va B va sau d6 chay dén B. Biét anh 4y c6 thé chéo
thuyén 6 km/h, chay 8 km/h va quing duong BC =8 km . Biét toc d6 ciia dong nudéc 1a khdng
dang ké so vai toc d6 chéo thuyén cta nguoi dan ong. Tinh khoang thoi gian ngan nhat dé nguoi
dan 6ng dén B.

Thétich bé V =a.2ac=2a’c =288 =c=
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Léi giai

N

PS: 1+-—~=~1"20
8
O Céch 1: Anh chéo thuyén caa minh truc tiép qua séng dé dén C va sau d6 chay dén B

Thoi gian chéo thuyén trén quing duong AC : g =0,5

Thoi gian chay trén quang duong CB': gzl
Tong thoi gian di chuyéntr A d¢én B 1415 .

J73

O Céch 2: chéo tryc tiép trén quang duong AB =+/3% +87 =/73 mit 5~ 1"26'.

O Céch 3:

Goi x (km) l1a do dai quang duong BD; 8—x (km) 1a d6 dai quang duong CD.

X2 +9
6

Thoi gian chéo thuyén trén quing duong AD =+/x* +9 1a;

Thoi gian chay trén quing dusng DB 1a: 8%‘

Tong thoi gian di chuyén tir A dén B 1a f (x)

=\/x2+9 +8—x
6

8

x*+9 8

Xétham s f(x)= s+ ;X trén khoang (0; 8)
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Céau 30:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Taco f'UFﬁ-%; f'(x)=0<3 X2+9=4xc>x:%
Bang bién thién
X 0 i g
Ni
fx] - 0 +
: =
£(x) 6
\Hg/

N

Dua vao BBT ta thay thoi gian ngan nhat dé di chuyén tir A dén B la 1+? ~1"20'.

N

Vay khoang thoi gian ngan nhat dé nguoi dan ong dén B l1a 1+ 5~ 1"20".

2

\ Z X—m° -2 , - \ Z . A , S, 2 ez, X
Chohamso y=———,véi m latham so. Goi S latap cac giad tri caa m de gia tri I6n nhat
X—m

ciia ham s6 da cho trén doan [0;4] bang —1. Tong tat ca cac phén tir ciia S bang

Loi gii
bS: -3
2_
Ta co: y’:m—nHZZ>O,Vx¢m.
(x+m)
m’+m-6=0 m=2
—+ _ =
y(4)=-1 m=-3
Suyra maxy=-1< <9 m>4 S < m=-3
[0:4] m ¢ [0;4] {m >4
m<0
m<0

Khido S ={-3}.
Tong tat ca c4c phan tircua S bang —3.
Cho ham s y =|x*+ x* +(m? +1) x+ 27|. Gid tri lon nhét caa ham s trén [-3,~1] co gid tri nho
nhat bang
Lot gidi
bS: 18

Xét ham so: f (x)=x°+x*+(m? +1)x+27 trén doan [-3,-1] ta 6

f'(x)=3x*+2x+m*+1>0,vx e[-3;-1]. Suy ra ham s6 ludn ddng bién Vx e[-3;-1]
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Cau 32:
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min f (x)= f (-3)=6-3m*; Max f (x)= f (-1)=26-m’

[-3-1] [-3-1]
Goi M 14 gia tri 16n nhat cua vy =‘x3 + X2 +(m2 +1)x+ 27‘.

M = Max = max{‘26—m2H6—3m2‘}

[-3-1]

{M > |26 -’ {3M > 3|26 -m’|

M z\a-smz\ M 2\6—3m2\

= 4M >[78-3m”| +[6-3m’|

= 4M [78-3m?|+[3m” 6|

=AM 272 M 218

26-m? =6-3m? @{mz =00 | v

Dau bang xay raQ\Zﬁ‘mz‘:‘ﬁ_mz‘@{%—mz=3m2—6 ?

m* =8
Vay: Gia tri 16n nhét ctia ham s6 trén [-3;-1] c6 gid tri nho nhét bang 18
C6 bao nhiéu gié trj thuc cia tham s m dé tich gia tri 16n nhat va gia tri nho nhat caa ham sb
f (x)=x*—m?x* —2x* —m trén doan [0;1] bang —1?
Loi gidi
bS:1; m=-1
Tacd f'(x)=4x’—4x—3m>x* =4x(x—1)(x+1)—3m*x* <0 véi Vx e[0;1].

Suy ra rBa}f( f(x)=f(0);min f (x)=f(1).

(0]
Theo y&u cau bai toan ta c6

f(0).f(1)=-1=-m(-m’-m-1)=-lem’+m*+m+1=0
e (m+1)(m*+1) =0 m=-1.

Chohamsé f(x)=x*-2x+1.Goi S latap hop tat ca cac gia tri thuc cua tham sb m dé gia tri
I6n nhat cua ham sé g (x) :‘fz(x)—Zf (x)+m‘ trén doan [-1;3] bang 8. Tinh tong cac phan
toecaa S.

Lo giai
bS: -7
Khi xe[-13]= f(x)e[0;4]. Pt f(x)=te[0;4].

Khi d6, yéu cau bai toan < h(t)= ‘tz —2t+ m‘ c6 gid tri 16n nhét trén doan [0;4] bang 8
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@{h(t)£8,Vte[O;4]

3t, €[0;4]: f (t,)=8 ()
Véi moi t[0;4], ta co: ‘t2—2t+m‘§8<:>—8£t2—2t+m£8

<:>—t2+2t—8£m§—t2+2t+8<:>max(—tz+2t—8)smsmin(—t2+2t+8)<:>—7$mSO.
[0;4] [0;4]

Dong thoi tir (*) suy ra {m o Vay tong céc phan tircua S 1a —7.

Cho ham s f (x)=x*—2x. C6 bao nhiéu gia tri nguyén cta tham s6 m dé gia tri I6n nhét cua

ham s | f (2+sinx)+m| bing 20232

Loi giai
bS: 2
+ Bang bién thién cua ham s6 f (x)
T —00 1 2 3 +00
+00 i F +00

i) \ . i
0
_1

+ Xétham sé g(x)= f (2+sinx)+m. Dat t =2+sinx, khi d6 1<t <3 véi moi xell .

Ta c0, bang bién thién cua ham s6 g(x).

t =2+ sinx 1 3

f(2 4+ sinx) /
-1
3+m
f(2+ sinz)+m /

—14+m

+ Tir bang bién thién ta suy ra gia tri 16n nhat caa ham sé

g(x)| co thé 1a |-1+m| hozc [3+m|

. Thtr lai m=-2022 thoa

. -1+ m=2023 m = 2024
* Truong hop 1: |-1+m|=2023 =

=
—1+m=-2023 m=-2022
man.

. Thir lai m=2021 thoa man.

. 3+m=2023 m = 2021
* Truong hop 2: |3+ m|=2023=

=
3+m=-2023 m=-2026

Vay ¢6 hai gid tri m thoa man yéu cau bai toan 1a m=-2022 va m = 2021.
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Cau 34: Anh Ba dang trén chiéc thuyén tai vi tri A cach b sdng 2km, anh dy dinh chéo thuyén vao bd
va tiép tuc chay b theo mot duong thing dé dén mot dia diém B toa lac ven bd song, B cach vi
tri O trén bo gan véi thuyén nhat 1a 4km. Biét rang anh Ba chéo thuyén véi van toc 6m/h va
chay bo trén bo voi van téc 10km/ h . Khoang thoi gian ngian nhat dé anh Ba tir vi tri xuat phat
dén dugc diém B 1a

2km
. % B0
o t P " Em
" dkm g
Loi gidi
DS: 40 phut
Ai.,__ 3
2km 4+ x
% 4 —x s
o i 1-’ 'IT"lm !...
; dkm =
Dat OP=x (0<x<4)=BP=4-Xx; AP=+4+x*.
Khoang thoi gian dé anh Ba tir vi tri xuat phat dén dugc diém B 1a:
44+x* 4-x X 1
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T BBT suy ra khoang thoi gian ngan nhit dé anh Ba tir vi tri xuat phat dén duoc diém B la:
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

tmin

=§(h)= %.60( phdit) = 40 pht.
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