PANG Ki KHOA HQC LIVESTREAM — CHINH PHUC PIEM 8, 9, 10 MON TOAN!

TAI LIEU THUQC KHOA HQC
I H‘I' “LIVE VIP 9+ TOAN ”

°. i . PANG KY HQC EM INBOX THAY TU

TU A - Z DANG BAI MAX — MIN HAM SO
( Chuan Cau Triuc Form SGK mdoi 2025)

GIA TRI LON NHAT VA GIA TRI NHO NHAT CUA HAM SO

A. KIEN THUC CO BAN CAN NAM
1. PINH NGHiA

Chohamsé y = f(x) xac dinhtréntap D.
-S6 M duogc goi 1a gia tri 16n nhit cua ham s6 y = f (x) tréntap D néu f(x)<M véi moi x e D vaton tai

X, € D saocho f(x)=M.

Kihiéu M =max f (x) hoac M = max f(x).

xeD
-S6 m duoc goi 1a gia tri nho nhat caa ham sé y = f(x) tréntap D néu f(x) >m véi moi x e D va ton tai
X, € D saocho f(x))=m.

Ki hiéu m= mion f (x) hoac m= mgn f(x).
Chuay

- Ta quy udéc rang khi n6i gia tri I6n nhat va gia tri nho nhat cia ham s6 f(x) (ma khéng néi "trén tap D ") thi
ta hiéu d6 1a gia tri 16n nhat hay gia tri nho nhat cia f (x) trén tap xac dinh caa ham sé.

- Pé tim gia tri 16n nhat va gia tri nho nhat cta ham sé trén tap D, ta thuong lap bang bién thién cua ham sb
trén tap D dé két luan.

Vi du 1. Tim gid tri 16n nhét va gia tri nho nhit caa ham sé y = f (x) = v1—x2.
Loi gidi

Tap xac dinh ciia ham s 1a [-1;1].

Céch 1. Sir dung dinh nghia.

Ta co:

- f(x) =+1—x? >0 diu bing xay ra khi 1—x? =0, tc la khi x=—1 hoic x=1.

Do do min ()= f(-1) = f () =0.
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- f(x) =+1-x? <1; dau bang xay ra khi 1— x*> =1, tirc 1a khi x=0. Do d6 max f(x)=f(0)=1.

Céch 2. Sir dung bang bién thién.

)

Véi xe(-11),tachd: y' = X Yy =0 x=0.
2J1-x2  J1-%
Lap bang bién thién ciia ham sé trén doan [-1;1] :
x 1 0 1
Yy + 0 -

Tirbang bién thién, ta dugc: min f(x) = (1) = £(1) = 0;max f ()= £ (0) =1.

Chi y. Trong thye hanh, ta cling ding cac ki hi¢u miny, max y dé chi gié tri nho nhat, gia tri 16n nhat (néu co)
cua hamsd y = f(x) tréntap D . Do d6, trong Vi duy 1 ta co thé viét
miny =y(-1)=y({1) =0;max y = y(0) =1.

[-11]
Vidu 2. Tim gia tri I6n nhat va gia tri nho nhat (néu c6) cia ham so y = x—2+ = trén khoang (0;+o)
X
Loi giai

Ta co: y’zl—iz;y':0<:> X =1(vi x> 0).
X

Tinh cac gigi han: lim y=lim (X_2+1):+°O; limy=lim (x—2+£):+oo.

X—0" x—0" X X—>+00 X—>+0 X

Lap bang bién thién cua ham s trén khoang (0;+o) :

X 0 1 a0
y : 0
y 430 T30

Tir bang bién thién, ta duoc: (rg_]in) y = y(1) =0; ham sé khéng c6 gia tri 16n nhat trén khoang (0;+o)

(/ 2\“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Vi du 3. Giai bai toan trong tinh huéng mé dau.
Lo giai
Goi x(cm) 1a d6 dai canh cua cac hinh vudng nhé dugc cat & bén goc cia tim bia. Diéu kién: 0< x <30. Khi
cit bo bén hinh vudng nho ¢6 canh x(cm) & bén gdc va géap 1én thi ta dugc mot chiée hop chir nhat khdng c6
nip, c6 day 1a hinh vudng voi do dai canh bang (60— 2x)(cm) va chiéu cao bang x(cm) . Thé tich cua chiéc
hop nay la

V(%) = (60—2x)* - x = 4x° — 240x* +3600x ( cm* ). Ta co:
V'(x) =12x% — 480X +3600;V'(x) =0 < x? —40x+300 = 0 < x =10 (thoa man diéu kién) hoic x =30 (loai).
Lap bang bién thién:
X 0 10 30
Vi(x) t 0

16 000
W | g
0 0

Viy dé thé tich caa chiéc hop 1a 16n nhat thi d6 dai canh cua cac hinh vudng nho phai cat 1a 10cm.

2. CACH TIM GIA TRI LON NHAT VA GIA TRI NHO NHAT CUA HAM SO TREN MQT POAN

Giasir y= f(x) 1aham sé lién tuc trén [a ; b] va co dao ham trén (a;b), co thé trir ra tai mot s6 hitu han diém
ma tai d6 ham s6 khong c6 dao ham. Gia sir chi ¢6 hitu han diém trong doan [a ; b] ma dao ham f'(x) bang 0.

Céc budc tim gid tri 16n nhat va gié tri nho nhat ciia ham sé f (x) trén doan [a; b] :
1. Tim céc diém X, X,,...,%, € (a;b), tai @6 '(x) bang 0 hozc khong ton tai.
2. Tinh f(x), f(%),.... f(x,), f(a) va f(b).
3. Tim s6 16n nhat M va s6 nho nhat m trong céc sb trén. Ta co: M = max f(x);m= r[lg;ibrf f ().
Vi du 4. Tim gia tri I6n nhat va gia tri nho nhat cia ham s y = x* —4x? +3 trén doan [0 ; 4].
Lo giai
Taco: y' =4x>—8x :4x(x2 —2); y'=0< x=0 hoic x=+/2 (vi x €[0;4]); y(0) =3; y(4) =195; y(v/2)=-1.
Do dé: max y = y(4) =195;min y = y(+/2)=-1.
Vi du 5. Tim gia tri I6n nhat va gié tri nho nhat cia ham sé y =sin x+cos x trén doan [0;27].
Loi giai

Ta co: y’:cosx—sinx;y':0<:>cosx:sinxc»x:% hoac x:ST”(vi xe[0;27]);
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Vs Y4 T . 57z
0)=Ly@2r)=Ly| —|=~2;y| — |=—2. Dodoé: maxy=y| — |=v2;miny=y| — |=—2.
¥(0) =L y(27) y(4j fyh] V2. Do d6: maxy y(4] V2;miny ybj V2

B. BAI TAP SACH GIAO KHOA
Tim gi4 tri 16n nhat va gia tri nho nhat (néu cd) caa cac ham sé sau:

a) y=—xX"+4x+3; b) y=x>—2x*+1 trén [0;+0) ;
X2—=2x+3 . . >
C) y:—1 trén (1;+0); d) y=+4x-2x°.
Loi giai

a) Taco: y=—x>+4x+3=—(x—2)2+7<7 véi moi s6 thuc X.
Dau "=" xay rakhi x-2=0<x=2.
Do d6, max f (x) = f (2) =7, ham s6 khéng c6 gia tri nho nhat.
b) GTLN, GTNN cua y = x> —2x* +1 trén [0;+)

X =0(tm)

Tacod: y'=3x*-4x,y =0 4
x:g(tm)

Ta c6 bang bién thién :
4_
3

0

0

El_.| - 0 1
1 +0
Y /
]
27

Do d6, miny = y(ﬁj = _—5 ham sb khdng c6 gia tri 16n nhat.
[0;+20) 3 27

c) Taco: y' = (2x—2)(x—1)_(2>(2 _2X+3) _ X’ —2x2—1
(x-1) (x-1)

CO y' =0 x> —2x-1=0<> x=1—+/2 (loai) hoic x=1++/2 (théa man).

Ta c6 bang bién thién :

C 4\\ Thdy Ho Thirc Thugn - Birt Phd Dé Thanh Cong!
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Do do, (rlnm) y = y(1++/2) =22 , ham sb khong c6 gié tri I6n nhét trén (L +o0).

d) Tap xac dinh cia ham s6 1a: D =[0;2]

y:(4X—2X2): 4-4x _ 2(1-x)
2\JAx—2x*  244x—2x*  JAx—2x2

.Y =0 x=1(tm)

Ta c6 bang bién thién :

Dua vao bang bién thién ta co: y(0) =0; y(1) =/2;y(2) =0. Do do, r[r(l)ag( y =y =+2, r[rouzr]] y=y(0)=y(2)=0

Tim gid tri 16n nhat va gié tri nho nhét (néu co) cua cac ham s sau:
a) y=x"-2x*+3; b) y=xe™;
c) y=xlInx; d) y=+/x—1++/3-x.
Loi giai
a) Tap xac dinh cua ham sb 1a R.
Co y' =4x>-4x;y'=0< x=0 hoic x=-1 hoiac x=1.

Lap bang bién thién cua ham sb

x| —oo —1 0 1 oo

- 0 + 0 -~ 0 +
+og 3 +
Y
2 2

Duya vao bang bién thién, ta co miny = y(-1)=y(1) =2 va ham s6 khong c6 gié tri 16n nhét.

b) Tap xac dinh ciaham s 1a R .
Coy=e"-xe"y=0ce"-xe"=0<x=1.

Lap bang bién thién cua ham sb
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Dua vao bang bién thién, ta cé maxy = y(1) = 1 vahamsé khong c6 gia tri nho nhat.
R e
¢) Tap xac dinh caa ham s6 1a (0;+0).

Co y'=|nX+1;y'=0<:>Inx=—1<:>x=1
e

Ta c6 bang bién thién

N - X - A 7 - 1 l \ \ A A z -7 e A
Dua vao bang bién thién, ta co (ronln) y= y(—} =—=va ham so6 khong c0 gia tri 16n nhat.
,+oo e e

d) Tap xac dinh cua ham sé 1a [1; 3].

1 1 y
20x-1 23-x'

=0 J3-x=+X-1x=2

Coy'=

1 1
24x—=1 243-x

Lap bang bién thién caa ham s6

R

y T T~

A" T A

Duya vao bang bién thién, ta co r{r;g? y=y@D=y(3) = J2; rH%]x y=y(2)=2.

Tim gia tri 16n nhat va gia tri nho nhét cua cac ham sé sau:
a) y =2x>—6x+3 trén doan [-1;2]; b) y=x*-3x*+2 tréndoan [0; 3];

C) y = x—sin 2x trén doan [0; z]; d) y=(x*—x)e* trén doan [0 ; 1].

a) Taco: y=6x*—6,y =0< 6x>—6=0< x==1 (théa man)

y) =7y =-1y(2)=7.Dods, maxy=y(2)=y(-)=7.miny=y@1) =-1

NG

b) Taco y'=4x*-6x;y'=0< x=0 hoic x:—76 (loai) hoac x:g vi xe[0;3].

, NS , - J6) 1
Co y(0)=2; y{7 =—Z,y(3) =56. Do do max'y = y(3) =s6miny =y - 1773
(/ 6\“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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c) Taco y’:1—20032x;y’=0<:>x=% hoac x:% vi x €[0; 7].

, V.4 T \/§ 5z 5z \/é
y(0) y(3) 5 y(6] 5 y(r)=n
: . )
DO dO maX[O;;z] y = y(ﬂ') :”;mm[o;”] y: y(z} %_ 2

d) Co y' = (2x-1)e* +(x2 —X

e =(x2+x—1)ex; y’=0<:><x2+x—1)eX =0

SXP+x-1=0 o x= (loai) hoac x = 1J”/_(thoaman) vi x €[0;1]
—1+J—
Céy(0)=o;y[ “f] (2-VB)e * ;y()=0

. : 1+ i
Do d6 maxy,,; y = y(0) = y(1) =0;min,, y = ){ 2[) (2- \/g)e 2.

Trong céc hinh chit nhat c6 chu vi la 24cm , hdy tim hinh chix nhat c6 dién tich 16n nhat.
Loi gidi
Ntra chu vi hinh chir nhat 1a: 24: 2=12(cm)
Goi chiéu dai hinh chit nhat 1a x(cm)(0 < x <12).
Khi d6 chiéu rong hinh chit nhat 12 12 - x (cm).
Dién tich hinh chix nhat 12 x(12—x) =12x—x* (cm?).
Bai toan tro thanh tim gia tri 1on nhat caa ham sé y =12x—x*(0 < x <12).
Coy =12-2x;y'=0<>x=6.

Lap bang bién thién caa ham s6

X 0 6 12
¥ + 0 -
Y 36—
¥ // \
[ 0

Dua vao bang bién thién, ta c6 dién tich 16n nhat hinh chix nhat 1a 36cm? khi né 1a hinh vuéng c6 canh bang
6cm.

M6t nha san xuat mudn thiét ké mot chiéc hop c6 dang hinh hop chir nhat khdng cé nip, c6 day 1a hinh
vudng va dién tich bé mat bing 108cm? nhu Hinh 1.17. Tim céc kich thudc cua chiéc hop sao cho thé tich cua
hop 1a 16n nhat.
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Loi giai
Hinh hop trén c6 d6 dai canh day 1 x ( cm, x > 0) va chiéu cao la h (cm,h > 0)

—_— 2 \
Dién tich bé mat cua hinh hop 1a 108cm? nén x> +4xh =108 = h = 10{1)( X (cm) (diéu kién 0 < x <+/108 ).

2 108—x* _108x-x
4x

Thé tich caa hinh hop 13: V = x2.h = x (cm®) . Bai toan tr thanh tim gia trj lon nhat cia

3

ham sé V = _X7+27X (0< x < /108)

_ 2
3 +108 | ,

2 =0< x=6 (do 0<x<+/108 )

Taco: V'=
Lap bang bién thién cua ham sb

X 0 ] Jioz

L + 0 -

' / ! GE\
0 v(,/108)

Do d6, thé tich cuaa hinh hop 1a 16n nhat khi d6 dai canh ddy x =6cm

108-6°

Khi d6, chiéu cao cua hinh hop la: =3(cm).

M6t nha san xuat can 1am ra nhitng chiéc binh c6 dang hinh tru véi dung tich 1000cm?®. Mit trén va mat
dudi cua binh dugc l1am bang vat lidu co gia 1,2 nghin ddng/ cm?, trong khi mat bén cua binh duoc lam bang
vt liéu c6 gia 0,75 nghin dong /cm?. Tim céc kich thuéc cua binh dé chi phi vat liéu san xuat mdi chiéc binh
1a nho nhat.

Loi giai:
Goi r,h lan luot 12 ban kinh hinh tron d4y va chiéu cao caa hinh tru (r,h > 0).

Khi d6 tacé V =zr’h =1000 < h=10020
r

Dién tich mat trén va mat dudi cua binh 1a 27zr2(cm2).

Chi phi vat liéu san xuat mat trén va mat duéi 1a 1,2.2zr% = 2,47r? (nghin ddng).

e T3 .
™ 8\R Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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Din tich m3t bén cua binh 1a 2zrh(cm?).

1500
r

Téng chi phi la: 2,47r% +1,52rh = 2,4zr% + (nghin dong).

Bai toan tré thanh tim gia tri nho nhat cua ham sé y = 2, 47r? +@, r>0.
r

c6 y'=4,8;rr—@;y'=o@4,87zr_1580=o@r=3/% ~4,6.
r r v/

Lap bang bién thién cua ham sb

T 0 4.6 T

¥ _ 0 +

+ o]
. \ /
483.6

Duya vao bang bién thién ta co chi phi vat liéu san xuat mdi chiéc binh nho nhat khoang 485,6 nghin dong khi r
khoang 4,6 cm va h khoang 15 cm.

C. CAC DANG TOAN

DANG TOAN 1. TiM GIA TRI NHO NHAT, LON NHAT CUA HAM SO KHI BIET PO THI
HOAC BANG BIEN THIEN

Caul: Chohamsé y= f(x) lién tuc va cd bang bién thién trong doan [-1;3] nhu hinh. Goi M 1a gia tri I6n
nhat cia ham sé y = f(x) trén doan [-1;3]. Tim gié tri caa M?

x -1 0 2 3
' + 0 - o] +
5 4
0 1
Lo giai

Dua vao bang bién thién, ta c6: M = f (0).

Cau2: Chohamsd y= f(x) xac dinh va lién tyc trén [-2;3] c6 bang bién thién nhu hinh bén. Goi M, m
lan luot 12 gid tri 16n nhat va nho nhit caa ham sb trén doan [-2;3]. Tinh tong M +m?

-2 0 1 3
y + 0 - || +
2 3
Yy
-2 1
Lo giai
Duya vao bang bién thién, ta co: { Y S M+em=1
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Cau3: Chohamsb y= f(x) liéntuctrén R va c6 bang bién thién trén doan [-1;4] nhu hinh duéi. Goi M
va m lan luot 12 gia tri 16n nhat va nho nhat caa ham sb da cho trén doan [-1;4]. Tinh gia tri cua

M +m?
x| -1 1 3 4
v + 0 - 0 +
-4 - 4
y / \ /
-2 -8
Loi giai
N NS M ==
Duwa vao bang bién thién, ta co: { 24:> M —m=-28.
m=—

Cau 4: (Dé thi tham khao 2019 — Cau 16) Cho ham sé y = f(x) lién tuc trén doan [-1;3] va c6 d6 thi nhu
hinh. Goi M va m lan luot 14 gid tri I6n nhat va nhé nhit cua ham sé da cho trén doan [-1;3]. Gia tri

cia M —m bang bao nhiéu?

Loi giai

X . M
Dua vao do thi ham so, ta duoc: { ) =M -m=5.
m=-—

Cau’5: Chohamsd y= f(x) xac dinh, lién tuc trén doan [—2;2] va co dd thi 1a duong cong trong hinh v& bén
dué6i. Goi M, m lan luot I gié tri 16n nhat va nho nhat caa ham s trén doan [—2; 2]. Giatricaa M —m

bang:

Loi giai
S M
Dua vao do thi ham so, ta duoc: { A =M -m=8.

Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Cau6: Chohamsé y= f(x) xac dinh va lién tuc trén R c6 do thi bén dudi. Goi M, m lan luot 12 gia tri Ion
nhéat va nhé nhat caa ham sé trén doan [1;3]. Gia tri cia M +m bang:

Yy

Loi giai

\ . M
Dua vao do thi ham so, ta duoc: { 4 =M+m=-4.
m=—

Cau7: Chohamsé y= f(x) lién tuc trén [-2;3] va c6 d6 thi nhu hinh v& bén dudi. Goi M va m lan luot la
gia tri 16n nhat va nho nhat caa ham sé y = f (2cos5x+1). Gia tri cia M —2m bang bao nhiéu?

Loi giai

Taco —1<cosbx <1< —2<2c0s5x<2 << -1<2c0s5x+1<3.
bat t =2cos5x+1 voi xe[-2;3] thi te[-13].
Khi do, y = f (2cos5x+1)= f (t) véi te[-1;3].

M =5
Suyra:{ =M -2m=5.

Cau8: Chohamsé y= f(x) lién tuc trén doan [-1;3] va c6 do thi nhu hinh v&. Tim gia tri Ién nhat caa ham

s6 y=f(3sin?x-1)?

avi
12 @ 7 V 3

Léi giai

Tacd 0<sin?x<1=0<3sin?x<3=-1<3sin’x-1<2.

bat t =3sin’* x—1 voi xe[-1;3] thi te[-12].
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Khi do, y = f (35in2 x—l): f(t) voi te[-12].

Suy ra: Maxf (x) = 2.

[-13]
Cau9: Cho hamsé f(x) lién tuc trén doan [—1;3] va c6 bang bién thién bén dudi. Tim gid tri 16n nhat cua
ham s6 y = f (3|cosx|-1) ?

x -] 0 2 3

(x) + 0 - 0 +

. ]/l\_z/

Loi giai

Tacd 0<|cosx|<1=0<3|cosx|<3=>-1<3|cosx|-1<2.
bit t =3|cosx|-1 voi xe[-13] thi te[-1;2].
Khi 86, y = f(3|cos x|—1): f(t) voi te[-12].

Suy ra: Maxf (x) = 2.
[-13]
Cau 10: Chohamsb y = f(x) lién tuc trén doan [-1;3] va c6 d6 thi nhu hinh. Goi M va m lan luot 14 gia tri
I6n nhat va nho nhat cua ham s y = f (f (X)) trén doan [-1;0]. Gia tri M —m bang?
NPT ya
Lo gial 3

bat t=f (x) voi xe[-10] thi f(x)e[L2]. \
1__
A

Khido, y=f(f(x))="f(t) vsite[s;2]. .

—1 01\? 3
M =1 ’
Suy ra:{ =2

=M-m=3.

Cau 11: Chohamsé y = f(x) xac dinh, lién tuc trén doan [-2;2] va c6 do thi 1a dudng cong trong hinh vé& bén
dudi. Goi M, m lan luot la gia tri 16n nhat va nho nhat caaham sé y = f (f (X)) trén doan [-1;1]. Tinh
gidtricia M —m?
Loi gidi

bat t=f (x) véi xe[-11] thi f(x)e[-2;2].

Khi do, y=f(f(x))=f(t) vei te[-22].

M=4
Suyra:{ 4:>M—m=8.

Bai 1. Cho ham s6 y = f (x) c6 dé thi nhu hinh duéi day:

(/ 1\2“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Tim gia tri I6n nhat va nho nhat cua ham so f (x) trén doan [-2,3]?
Loi gidi

Dua vao d6 thi tacoé min f (X) =-2 va max f (X) =3.
[-23] [-2.3]

Bai 2. Choham sé y = f (x) c6 dd thi nhu hinh bén. Hay tim gia trj 16n nhat ciia ham s6 nay trén doan [—1; 2]
?

Loi gidi
Tir d6 thi ta co IEnlaz)]( f(x)=f(2)=5

Bai 3. Cho ham s6 y = f (x) c6 do thi nhu hinh v&. Tim gid tri I6n nhat cia ham s6 f (x) trén doan [0;2]?
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Dua vao d0 thi ta thiy trén doan [0;2] ham s6 f (x) c6 gia tri 16n nhit bang 4 khi x =+/2
Suy ra I\[g%x f(x)=4.
Bai 4. (Chuyén Lwong Vin Tuy - Ninh Binh - Lan 1 - Niim 2021 - 2022) Cho ham s6 f (x) lién tuc trén
doan [-1;2] va c6 d thi nhu hinh v& bén. Goi M va m lan luot la gid tri I6n nhat va gia tri nho nhat
cua ham s trén doan [—1;2]. Hay tinh gia tri cia M.m?

Y4

3 ______

[T

L

Tir d thitaco M =3 va m=-1.
Vay M.m=-3.
Bai 5. Cho ham s4 y = f () lién tuc trén R va c6 dd thi nhu hinh v& duéi day. Tir d6 thi, hay tim gia tri 16n

nhét ctia ham s trén doan [-11]?

Q
g 2
bal J

Tur d6 thi suy ra max f (x)=3tai x=-1.
[4]

Bai 6. Cho ham s y = f (X) c6 bang bién thién nhu sau

X s 1 i 1 o
¥ il 1 0 0
. 1 e
i 1]
A& 12“\, Thay Hé Thirc Thudn - Birt Phd Pé Thanh Cong!
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Cho biét gia tri nho nhat ciia ham sb trén doan [-1;1] 1a bao nhiéu?
Loi gidi
Tu BBT suy ra min f (x) =0 tai x==1.
[-11]
Bai 7. (THPT Chu Viin An - Ha Ni - Nim 2021 - 2022 ) Cho ham s6 y = f (X) c6 @6 thi nhu hinh v&. Goi
M, m lan luot 1a gid tri I6n nhat va gia tri nho nhat ciia ham sé da cho trén doan [-2;4]. Hay tim gia

tricta m+M?

Loi gidgi
Trén doan [-2;4], ham s6 y = f (x) ¢ gia tri nho nhat bang —4 tai x=0, gia tri I6n nhat bang 6 tai
X=2nén m+M=-4+6=2.

Bai 8. (THPT Chu Viin An - Ha Ni - Nim 2021 - 2022 ) Cho ham s6 y = f (x) ¢ do thi nhu hinh vé:
YA

Wal

]Y

Hay tim gia tri nho nhit cua ham s trén?
Loi gidi
Dua vao d6 thi, ham s y = f (x) c6 gia tri nho nhat bang —6.

Bai 9. (Chuyén Vinh Phic - Niim 2021 - 2022) Cho ham s6 y = f (X) xéc dinh trén nira khoang ‘:§;+OOJ

va c6 bang bién thién duéi day:
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3
- 2 40

/

Hay tim gia tri nho nhat caa ham s trén:
Lai gidi

Dya vao BBT ta thiy [r?paxj y = %

2

Bai 10. (THPT Doan Thugng - Nim 2021 - 2022) Cho ham s y = f (X) c6 bang bién thién nhu sau:

r | —00 —2 +00
Y + 0 - 0 +
+00
y /4 \ /
—00 -3

Gié4 tri nho nhat caa ham sb trén R 12 bao nhiéu?

Lai gidi
Tir bang bién thién suy ra lim y=—oo.
Do d6 ham s6 da cho khong c6 gia tri nho nhat trén R .

Bai 11. (THPT Doan Thueng - Ndm 2021 - 2022) Cho ham sé y = f (X) lién tuc trén doan [-1;3] va c6 do
thi nhu hinh bén

[JCY S ——

(/ 1\63 Thay Hé Thirc Thudn - Birt Phd Pé Thanh Cong!
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Dua vao d thi ham s, ta thdy ham sb dat gia trj 16n nhat 1A M =3 khi x=3.

Bai 12. (THPT Nghia Hung A - Nam Dinh ) Ham s6 y = f (x) lién tuc va c6 bang bién thién trong [-1;3] cho

boi hinh dudi day.
X 1 0 2 3
) + 0 0 +
5 4 |
1 / \ /
0 1

Goi M lagiatri Ion nhat ciia ham s y = f (x) trén doan [—1;3]. Tim gid tri 16n nhat ctia ham s trén?
Lai gidi
Tur bang bién thién ta thay gia trj 16n nhat cia ham s y = f (x) trén doan [-1;3] bang 5.

Vay M =5.

Bai 13. (THPT Thuan Thanh - Béc Ninh) Cho ham sé y = f (x) ¢6 d6 thi ham s6 nhu hinh vé& sau:

Gid tri nho nhat cua ham s6 trén doan [0;4] bang bao nhigu?
Loi gidi

Xét do thihamsé y = f (X) trén doan [O; 4] nhu hinh vé.

Ham s6 da cho dat gia tri nho nhat tai x=2=y,, = f(2)=1.

Bai 14. (THPT Thuan Thanh - Béc Ninh) Cho ham sé y = f (x) c6 bang bién thién nhu sau

—n —1 0 2
+ 0 — “ + I -
3
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Tim gia tri 16n nhat cua ham sé f (x) trén R ?

Loi gidi
Dua vao bang bién thién ta c6 gia tri I6n nhat cua ham s6 f (x) trén R bang 3 dat tai x=2.

Bai 15. Cho ham séy = f () lién tuc trén doan[L5] va c6 dd thi nhu hinh vé.

Tim gid tri 16n nhat ciia ham s6 trén doan [1,5]?

Loi gidi
Tir d6 thi gid tri 16n nhat ciia ham s6 trén doan [L,5] bing f (2)=4.

Bai 16. Cho ham sé y = f (X) ¢6 db thi la duong cong trong hinh bén.

Gid tri nho nhét caa ham s da cho trén doan [0;2] bang bao nhiéu?
Loi gidi
Dya vao dd thi ta thay, gi tri nho nht cua ham sé da cho trén [0;2] bang -4 tai x =1.
Bai 17. (THPT Lé Thanh Toéng - Ha Ngi - Nam 2021 - 2022) Mot ham sb ¢6 bang bién thién nhu
sau:
T |—oo —2 0 1 +o0

Y + 0 — 0o + I -

1NN,

Tim gia tri 16n nhat caa ham s trén?

o 13“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Tap xac dinh: D=R

Dua vao bang bién thién ta cé: lim y=1; lim y=0; y(-2)=4; y(0)=2; y(1)=5.
Vay max y=5.

Bai 18. (THPT MARICURIE - Ha N§i - Niim 2021 - 2022) Cho db thi ham s6 y = f (X) c6 d thi trén doan
[-4;4].

Ham s6 dat gia trj 16n nhat trén doan [-4; 4]tai diém nao?

Loi gidi
Dua vao db thi ta thiy ham sé di cho dat gia tri I6n nhét trén doan [—4; 4]tai x=-3.

Bai 19. Cho ham s6 y = f () ¢6 d6 thi nhu hinh sau

N S

| p— — —=.

e ee =

Tim gid tri nho nhét ciia ham s trén doan [-1;2]?

Loi giai
Tur d6 thi ham s ta thay gia tri nho nhat cua ham s6 trén doan [—1;2] bang -2.

Bai 20. Cho ham s6 y = f (x) 6 d6 thi nhu hinh sau:
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HV

Tim gia tri Ion nhat cua ham sé trén doan [-1,1]?

Loi gidi
Dua vao do thi ta thay ham s6 dat gid tri 16n nhat 1a 5 trén doan [-11].

Bai 21. (SGD Ha Tinh — KSCL Lén 3 - Niam 2021 - 2022) Cho ham s y = f(x) c¢6 d thi nhu hinh v& bén.

4
Hay tim gia tri I6n nhat cua ham s6 y = f(x) trén doan [-1;2]?
Lai gidi

Duya vao do thi ta thay ham s dat gié tri I6n nhat 1a 0 trén doan [-1;2].

Bai 22. (SGD Ha Tinh - KSCL Lan 4 - Nim 2021 - 2022) Cho ham s6 y = f (x) c6 d6 thi nhu hinh bén.

Y4
2¢+- I
l
-1 P2
C o1 |iw
i I
i2_0-

Tim gid tri I6n nhat cua ham sé y = f (x) trén doan [0;2]?
Loi gidi

Dua vao do thi ta ¢6 gia tri lon nhét cua ham sb trén doan [O; 2] la 2.

(/ 2?)“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Bai 23. (SGD Ha Tinh — KSCL Lan 05 - Nim 2021 - 2022) Cho ham s y = f (x) lién tuc va c6 bang bién

thién trong doan [—l; 3] nhu hinh vé.

X -1 0 2 3
f(x) + 0 — 0 +
5 4
f(x) / \ /
0 1

Tim gia tri I6n nhat cua ham s6 y = f (x) trén doan [-1;3]?
Loi gidi
Dua vao bang bién thién ta co: r[nlas)]( f(x)=5 dattai x=0.
Bai 24. (SGD Thanh Héa — KSCL Lén 01 - Niim 2021 - 2022) Cho ham s6 y = f (x) lién tuc trén doan
[-3;5] va c6 do thi nhu hinh v&.

y=flx)
Tim gia tri I6n nhat cua ham s6 y = f (X) trén doan [-3;5]?

Loi gidgi
Tur d6 thi ham sd ta théy gia tri lon nhét ctia ham sb y=f (X) trén doan [—3; 5] béng 3 dat duoc tai
X=05.

Bai 25. Cho ham s6 y = f (x) c¢6 d6 thi nhu hinh v&. Goi m va M lan luot 12 gia tri nho nhat va gia tri Ion
nhat cia ham sé f (x) trén doan [0;2].
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y

Hay tim gid tricaa M +n?

Léi gidi

Dua vao dd thi, m=-2M =2;M +m=0.

Bai 26. Cho ham s6 y = f (x) lién tuc trén [-3;2] va c6 bang bién thién nhu hinh dudi. Goi M, m lan luot 12

gia tri 16n nhat va gia tri nho nhat cua ham so y = f (x) trén [-3;2].

T -3 0 1 2
2
1
0
—4
Tinh M.m?
Lot gidi

Duya vao bang bién thién, ta xac dinh dwoc M =2 va m=—4.
Turdo suyra M.m=2.(—4)=-8.

Bai 27. Cho ham sé Y= f(X) co6 bang xét diu cua dao ham f’(x) nhu sau:

v o -3 1 2 o0

f@ — o + o + o -

Ham s dat gi tri 1on nhat ctia ham s6 trén khoang (L +o) tai diém nao?
Loi gidi

Tir bang xét ddu cia dao ham f/(x) ta suy ra bang bién thién ciia ham s6 y = f(x) trén khoang
(L;+00):

X 1 2 +u

fi(x) |0 ™ 0 -

J(x) / f(2) \

(/ 2\2“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Duya vao bang bién thién ta c6 gia tri 16n nhat cua ham sé trén khoang (L +0) dat duoc tai x=2.

Bai 28. Cho ham sé y = f(x) c6 bang bién thién sau. Ham s6 dat gia tri Ion nhat 1a f(X,) tai X,.

X 0 4 8
S(x) + 0 _
16
o | T T~

Hay cho biét X,.f(X,) bing bao nhiéu ?

Lo gidi
Dua vao bang bién thién, ta c6 ham sé dat gia tri Ion nhat 1a f (x,) =16 tai X, =4.
Nén X,.f(x;) =16.4=64.

Bai 29. Cho ham sé y = f (X) co dao ham f'(x) tai moi xeR. D thi ciaham sé y = f'(x) dugc cho nhu
hinh v& dudi day.

.

0 2 b}

Biétrang f (0)+ f(3)= f(2)+ f(5). Hay tim gia tri nhé nhét, gia tri I6n nhat caa y = f (X) trén
doan [0;5]?

Léi gidi

Ta c6 bang bién thién caa ham s6 y = f (X) trén doan [0;5]

Tur bang bién thién ta thay Min f (x)=1(2); f(2)< f(3)

Ma f(0)+f(3)=f(2)+f(5) nén f(5)> f (0)

Vay Ma]xf(x):f(S).

[0:5

Bai 30. Cho ham s f (x) lién tuc trén IR va c6 bang bién thién nhu sau:
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X | - -1 s

1NN

-2 J

-
I
|

o Lan) Y B
I

L) |

Tim diém cuc dai va diém tiéu caa dd thi ham sé trén?
Lo gidi
Dua vao bang bién thién, ta c6 diém cuc dai cuia do thi ham s6 13 (2;4), diém cuc tiéu cua do thi ham

s6 1a (-1-2).

Bai 31. (SGD Nam Binh - Nam 2020 - 2021) Cho ham s6 y = f (x) xac dinh va lién tyc trén doan [0;%} co
dd thi ham s6 y = f'(x) nhu hinh v& bén.

¥

g |

0 |\/:s '

Ham sb da cho dat gia tri nho nhat trén doan [o;ﬂ tai diém nao?

Lot gidi
Ta c6 bang bién thién nhu sau:
T — 00 1 3 + o0
f(z) - 0 - 0 +

+ oo + o0
f(z) /
f(3)

Quan sat BBT ta thiy ham s6 dat GTNN tai x=3.
Bai 32. (SGD Gia Lai — KSCL Lan 1 - Niim 2021 - 2022) Cho ham s6 y = f (x) xdc dinh, lién tuc trén R

va ¢ bang bién thién nhu sau.

(/ 223 Thay Hé Thirc Thudn - Birt Phd Pé Thanh Cong!
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T b ] 1 +20

o - 1

.l
| a0

Pl W

Gia trj 1on nhat ctia ham s trén khoang (—o0;1) Ia bao nhiéu?

Lo gidi
Nhin vao bang bién thién suy ra max f(x)=f(0)=1.

Bai 33. (SGD Ha Tinh — KSCL L4n 4 - Niim 2021 - 2022) Do thi cia ham sé f (x) ¢6 dang dudng cong trong
hinh v& bén.

/ 1(,:\/ T

Goi M lagiatri I6n nhat, m la gia tri nho nhat cia ham sé y = f (x) trén doan [-1;1].
Tinh P=M -2m?
Loi gidi
Tir d6 thi ham s6 ta c6: M =3,m=-1

Viay P=M -2m=3-2,(-1)=5.

Bai 34. Cho ham s6 y = f (x), x €[-2;3] c6 d6 thi nhu hinh v&. Goi M, m lan luot la gia tri I6n nhat va gia

tri nho nhat ciia ham s f (x) trén doan [-2;3].

~+ |
I

Tinh giatri M +m?
Loi gidi
Dua vao d6 thi ta co: r[[12as>]< f (X):3 dattai Xx=3=>M =3,

min f (x)=-2 dattai Xx=-2=>m=-2,
2;3]
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Vay M +m=3+(-2)=L1.

Bai 35. (THPT Lwong Thé Vinh - Ha Ngi - L4n 01 - niim 2021 - 2022) Cho ham sé y = f (x) lién tuc trén

R va c6 bang bién thién nhu hinh v& bén.

x | —x -1 3 +ax
1V - 0 + 0 —
+x 2022

TN T TN

C6 bao nhiéu s6 nguyén m dé hamsé y = f (x) c6 gia tri nho nhat?

m

Lo gidi
Dé ham s ¢6 gié tri nho nhat can 0 < m < 2022. Suy ra c6 2022 gié tri.
Bai 36. Cho ham s6 y = f (x) c6 do thi nhu hinh v& bén. Goi M, m lan luot Ia gid tri I6n nhat, nho nhét cua

ham s trén doan [-2;4].

W
=

[T Y ——

—

Tinh gi& tri cha M? +m??
Loi giai
Tur d6 thi ciaham sé y = f (x) tathdy -4<y <6 khi —-2<x<4.

Do d6 M =max f (x) =6 tai x=2 va m=min f (x)=—4 tai x=0.

[2:4 [2:4
= M2 +m? =6%+(-4)" =52.

Bai 37. (SGD Thanh Hoa — KSCL Lén 01 - Niam 2021 - 2022) Cho ham s6 y = f (x). D6 thi ham s6 dao
ham y = f'(x) nhu hinh v& bén.

(/ 2\6\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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bit h(x)=3f (x)—x*+3x. Tim gia tri I6n nhat ctia ham s6 h(x) trén [—\/§;\/§}?

Loi gidi
x=0
Taco: N'(x)=3f'(x)-3x*+3; h'(x)=0e f'(x)=x* -1 | x=+3 .
x=—3
A 2
y=x -1
2

b — ————

Dua vao d thi suy ra f'(x)<x*-1,vx e[—\/g; \/§] < h'(x)<0,vx e[—\/g; \/§]
Suy ra ham sé h(x) ddng bién trén [—\/5; \/5]
Vay [rgg%}h(x)zh(—@)zs’f (—\/5)

Bai 38. Cho ham s6 y = f (x) lién tuc trén R va c6 d6 thi cia ham s6 f'(x) nhu hinh vé bén.

VA
] s

NS

Tim gia tri nho nhat ciia ham s y = f (x) trén doan [-1;2]?

Léi giai

R
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x=-1
Tuddthihamso f'(x) = f'(x)=0<|x=1 .
X=2
Bang bién thién
X — o0 -1 1 2 + o0

T N

Tur bang bién thién suy ra gia tri nho nhat caa ham s6 y = f (x) trén doan [-1;2] 1a f(1).

f(x

—

Bai 39. (Chuyén Lwong Viin Tuy - Ninh Binh - Niim 2021 - 2022) Cho ham s6 y = f (x). Ham s f'(x)

c6 bang bién thién nhu hinh v& sau:

E — o0 —2 —1 0 1 2 +oo

£ U/ \u u/ o
L _— ~_

Tim gia tri 16n nhit cia ham s g (X) =f (2X) —sin?x trén doan [-11]?

Loi gidi
g9'(x)=2f'(2x)—2sinx.cosx=2f'(2x)—sin2x. bat t=2x =t e[-2;2].

g'(t)=0c 2f'(t)-sint =0 f'(t )_i;t vte[-22].

. t
-2 1 2 —~e

y=sint/2

t |2 -1 0 1 2
g + [+ 0 - | -

g _— v T~

g(-2)
Vay gia tri 1on nhat 1a g (0)=f(0).

(/ 2\8\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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f(x

Bai 40. Cho hai ham sé ¥~ ( ) y=9(x) c6 dao ham la f,(x), g'(x). Pb thi ham sé6 Y = t'(x) va

g'(x) dugc cho nhu hinh v& bén dudi,

Y

o 2

Bict rang f(0)—f(6)<g(0)—g(6). Tim gia tri I6n nhat, gia tri nho nhat cua ham so
h(X): f(X)—g(X) trén doan [0;6]?
Loi gidi

Taco: h'(x)=f'(x)-g'(x). Dodo h'(x)=0< f'(x)=g'(x) = x=2.

x |0 2 (]
I — 0 +

7(0) 7(6)
f 7(2)

Duya vao bang bién thién ta c6 r[roue? h(x)=h(2).

Mit khac: f(0)—f(6)<g(0)-g(6) < f(0)-g(0)< f(6)—g(6) < h(0)<h(6).
Vay mai(h(x)zh(6).

[0:6

Bai 41. (SGD Nam Dinh - Niim 2020 - 2021) Cho ham s6 y = f (x) ¢6 bang bién thién nhu hinh dudi day.

X | =0 0 4 +on
¥ — 0 + 0 —
+o0
N \ / 0 \
4 —0

Tim gia tri 16n nhat cua ham sé g(x) = f (4x—x2)+%x3—3x2 +8x+% trén doan [1,3]?
Lai gidi

Ta co: g'(x)=(4—2x)f’(4x—x2)+x2—6x+8

:2(2—x)f'(4x—x2)+(x—4)(x—2)

=(2—X)[2f'(4X—X2)+4—X].
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Ta thdy 3<4x—x*<4, vxe[L3]= f’(4x—x2)>0.

Hon nita, 4—x>0,vxe[L;3].

Suy ra 2f’(4x—x2)+4—x>0.

Do d6, g'(x)=0<x=2

Bang bién thién

x |1 2 3
g + 0 _

2(2)
ey — T )

Vay maxg(x)=9g(2)=f(4)+7=0+7=7.

[1:3]

DANG TOAN 2. TIM GIA TRI LON NHAT VA GIA TRI NHO NHAT CUA HAM SO TREN
POAN

PAQA A

Bai toan: Tim gia tri I6n nhat & gid tri nhé nhat cia ham sé y = f(z) trén doan [a;b].
Phuwong phap:
Bugc 1. Ham sb di cho xéac dinh va lién tuc trén doan [a;0].
Tinh f'(z) vatim nhitmg diém =, sao cho tai d6 c6 dao ham bang 0 hoac lién
tuc nhung khong c6 dao ham.
Buoc 2. Tinh f(a), f(b), f(z,).

, max f(z) = max f(a); f(b); f(z,)
Buéc 3. Két luan: { ¥ . -

min f(z) = min_f(a); f(b); f(z,)
= Luuy:

o Néu y = f(x) dong bién trén [a;b] thi r[mb?f(x) = f(a) va max f(z) = f(b).

[asb]

o Néu y = f(z) nghich bién trén [a;b] thi m11]1f(x) = f(b) va max f(x) = f(a).

lab [a;b]

Vidu 1. (D& thi THPT 2020 — M dé 101 — CAu 36) Gia tri nho ham s6 y = x* —24x trén doan [2;19] bing
bao nhiéu?

Loi giai
x=2v2 e[219]
x=-22 ¢[2;19]

y(2) =—40, y(19) = 6403, y(2+/2) =-324/2.

Taco: y=3x"-24=0<

Suy ra; g}ligy:—wﬁ khi x = 2+/2.

ol 38“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Vidy 2. (D& thi THPT 2021 — Ma dé 103 — Cau 36) Trén doan [0;3], ham s y =x*—3x+4 dat gia tri nho
nhét tai diém ?
Loi giai
x=1
x=—-1¢[0;3]
Taco: y(0)=4,y(3)=22,y(1)=2

Vay ham s6 y = x*—3x+4 dat gia tri nho nhét trén doan [0;3] tai diem x =1.

Tacd y'=3x*-3= y':0<:{

Vidu3. (D& thi THPT 2021 - Mi dé 104 — Cau 37) Trén doan [-1;2], ham s6 y = x* +3x* +1 dat gia tri nho
nhét tai diém ?
Loi giai
x=0
x=-2¢[-1;2]
y(-1)=3y(0)=1y(2)=21.
Vay GTNN trén doan [-1;2] cua ham sé bang 1 tai x=0.

Taco: Y =3x"+6x=0<

Vidu4. (D& thi THPT 2022 — Ma dé 101 — Cau 30) Gia trj Ion nhat ciia ham s6 f (x) = x* —3x? —9x +10
trén doan [-2; 2] bang ?

Loi gii
Xétham so f (x)=x* —3x* —9x +10 trén doan [-2;2], ta co:
f'(x)=3x*—6x-9.

= 1e[-2;2
£/(X) =0 3x* ~6x-9=0| | =l-2:2]
x =3¢ [-2;2]
f(-2)=8; f(-1)=15; f(2)=-12.
Suy ra [rpzaz>]< f(x)=f(-1)=15.
Vidu5. (Lwong Tai2 - Bic Ninh - LAn 1 - 2019) Cho ham s y = f (x) x4c dinh trén doan [—\@; ﬁ] va

c6 bang bién thién nhu hinh vé.

x | -3 -1 1 5

Y + 0 - 0 +

0

Tim gia tri nho nhat caa ham sb ?
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Loi giai

Dya vao BBTta thdy min y=-2 khi x =1 la ding.
[-V3:v5)

Vidu 6. (Déthi THPT 2018 — Ma dé 101 — Cau 23) Gia trj 16n nhat caa ham s6 y = x* —4x* +9 trén doan
[-2;3] bang:

Loi giai
Xétham s y = x* —4x* +9 trén doan [-2;3].
Taco: y' =4x>-8x.

x:()e[—Q;S]
Yy =04’ —8r=0 |z =2 e[-23]
r=—2e[-23]

Ta co: y(—2) =9;y(3) = 54;y(0) =9;y(\/§) =5;y(—\/5) =5.

Vay Mazy = y(3) = 54. Chon D.

(23]

3z -1
T+ 2

Vidu7. (Chuyén Bic Giang - Thang 11- 2019) Cho ham s6 y = . Goi M,m lan luot 1a gia tri 16n
nhat, gi tri nho nhit ciia ham sé da cho trén doan [O; 2] Tinh gia tri cia 4M — 2m bing

Léi giai

Taco ¢y =

>0,Vzx e [0;2] nén ham s6 dong bién trén doan [0;2].

(m + 2)2

S“yraM:Iﬁ?}j(y:f(z)zg va mzr[réizﬁlyzf(O)z—%.

Vay 4M - 2m = 4.%-2.(-% =6,

2

, ., . . X . N X —QI + 3 A N ‘A

Vidu8. Gia tri nho nhat cia ham s f(z) = Vi1 trén doan [1;4] bang bao nhiéu?
T
Loi giai
Tacoy =————<0Vae [L- 4] nén ham s6 nghich bién trén doan [L- 4].
(17 + 1)

/\R 2 p , ~ . Iy < n

&« D Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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SuyraMzrﬁg}Xyzf(l)zg Vém=rﬁ£ﬁly=f(4)=—1.

Vidu9. (P& thi THPT 2017 — Mi dé 101) Tim gia tri nho nhat m caa ham sé y = x? +2 trén doan Bz}
X

Loi giai

bat y=f(x)=x*+=.

3
Taco y':ZX—%:ZX—ZZ, y’=0:>x:1eF;2}
X X 2

Khi do f(1)=3,f(%j=—,f(2)=5

Vay m:rrllinf(x): f(1)=3
22

Vidu 10. Tim gia tri nho nhat cia ham sd y = X

+13 trén doan [2;4].

Loi giai

Tap xac dinh: D =R\ {1}

2

/ X . NPT ~
Ham so y = xac dinh va lién tuc trén doan [2;4]

2_ —
Tacé y’:LXZB;y’:OQ X* —2x-3=0< x=3hodc X=-1 (loai)
(x-1)

Suy ra y(2):7;y(3):6;y(4):%.vay min y=6 tai X=3.

[2:4]

Vidu11l.  Timgiatri nhd nhat cia ham sé f (x)=+x*-4x+10 trén doan [-4;1].

Loi gii
Taco f'(x)= X220 i moi x e[—4;1]. Suy ra ham sé nghich bién trén [—4;1].
Vx* —4x+10

Vay fo.=f(1)=+7.
Vidul2. Hamsé y=+/4—x* datgia tri nho nhit tai diém x bang bao nhiéu?
Loi gidi

TXD: D =[-2;2]
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y'=0<x=0

Bang xét diu

X -2 0 2

S
2
y /\
0 0

Dua vao bang xét dau ta thdy, ham sé dat gié tri nho nhat tai x=42.

Vidu13. Timgiatri 16n nhat M caaham sé y =2x++/8—2x? trén tap xac dinh cia n6?

Loi gidi

Ham s6 ¢6 tap xéac dinh 1a D =[-2;2].
Taco y'=2——2x

8—2x°

x>0
x>0 x>0 2./6

'=0 =>8-2X’ =x < o = o x=""c[-2:2].
g {S—ZXZ:XZ {3x2=8 x=+2¥0 3 <%2]

y(2)=4; y(-2)=—4; y[?] =26

Vay M :En%yzzx/é.
Vi du 14. Goi M va mlan luot 1a gia tri 1on nhat va gia tri nho nhat cia ham sd y = sin® X —cos2x +sin x+2.
Khi d6 gia tri ctia biéu thirc M +m bang:
Léi giai
Taco: y=sin® x—cos2x+sin x+2 =sin® x+2sin® x+sin x+1.

+Pat t=sinx. Suyra y=t*+2t> +t+1, te[-11]
%y =3t° +4t+1

* y’:0<:>t:—1vt=—%

) Thdy Ho Thirc Thudn - Birt Phd Dé Thanh Cong!
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_158
27
Vi du 15. (THPT Hoing Héa 2 - Thanh Hoéa - Lan 1 - 2019) Tim tat ca cac gia tri cia m dé ham sé

Suyra: M =5 va m:2—§:M+m

y="f(x)= mx+1 o6 gid tri I6n nhat trén doan [1;2] bang —2.
X—m

Loi giai
., -m?-1
Taco f'(x)= <0, VxeR\{m}.
(x=m)’

Néu me[1;2] thi ham s6 khong thé dat gié tri I6n nhat bang —2.

, m+1
Xeét 12| suyra f =f(l)=——=-2<=m=3.
m e [1;2] suy ra max f (x) = f (1) = — m

. > N . . . + . . o
Vidu 16. (Pe thi THPT 2017 — Ma deé 101 — Cau 33) Chohamso y = x—? (m la tham so thyc). Tim tat ca
x —

cac gia tri thuc cia m thoa mén 1[121%1 y=3.

Léi giai

Taco y'= (_ 1)2
x—

*TH1. —1-m>0<m<-1 suy ra y dong bién trén [2;4 ] suy ra

r[rzlar}lf(x)#(z): 2+1m =3 < m=1 (loai)

*TH 2. -1-m <0< m>-1 suy ra y nghich bién trén [2;4] suy ra

min f(x) = f(4)

_4+m

3 =3 m=5suyram>4.

Vidy 17. (Pé thi THPT 2022 — M4 dé 103 — Cau 40) Cho hamsé f (x)=ax"+2(a+4)x* -1 véi a la tham
s6 thyc. Néu max f(x)=f (1) thi r[Tol;izr]] f (x) bang?
Lo giai
Taco f(x)=ax'+2(a+4)x"~1= f'(x)=4a’+4(a+4)x=4x[ax’+(a+4)]

x=0
f'(x)=0 .
= M0=09) e s (aray=o()
Diéu kién can dé rgga% f(x)=f(1) IAPT (*) conghiem x=1 < a+(a+4)=0<a=-2.
Khido f(x)=-2x"+4x"-1= f'(x)=-8x"+8x
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x=0¢€[0;2]

= f'(x)=0<| x=1€[0;2]
x=-1¢[0;2]

Taco f(0)=-1;f(2)=-17;f(1)=1.

Vay r[rgz%? f(x)="f(1)=1va r[[)‘;in]‘ f (x)=-17 khi x=2.

Vidy 18. Tim m dé gi trj Ion nhét cia ham s y = |x* —3x+2m—1] trén doan [0;2] lanho nhit. Gi tri cua m
thuoc khoang?
Loi giai
x=1

Xétham s6 g(x)=x*-3x+2m-1, g'(x)=3x"-3, g’(x):0<:{x_ X

Trén [0;2] taco g(0)=2m-1; g(1)=2m-3; g(2)=1+2m.

_J2m-3+2m+1) +\2m—3—(2m+1)\

5 5 =[2m-1]+1>1

Khi d6 maxy = max {|2m—3};|2m +1]}

Suy ra dé GTLN ciia ham s6 y =|x° ~3x+2m—1] trén doan [0;2] lanho nhét thi < m==.

Bai 1. (Pé thi THPT 2017 — M4 dé 105) Gié tri 16n nhat cua ham s6 y = 2* —42” + 5 trén doan [—2;3] bang
Loi giai

x=0e[-2;3]

X =12 e[-2;3]

f(-2)=5(0)=5(—2)=1f(~V2)=L f (3)=50.

Vay r[pgg](f(x)=50.

Taco: f'(x)=4x*-8x; f'(x)=0<=

Bai 2. (P& thi THPT 2019 — Ma dé 101 — Cau 20) Gia tri Ion nhat caa ham s f (x)=x>-3x+2 trén doan
[-3;3] bing?

Léi giai

o 38“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Bai 3. (Pé thi THPT 2019 — Ma dé 102 — Cau 17) Gia tri nho nhat cua ham s§ f (x)=x*-3x+2 trén doan

[-3;3] bang?
Lo giai
f'(x)=3x"-3
x=1e[-3;3
f'(x)=0=3x’-3=0< ¢[-33]
X=—1e[—3;3]

f(-3)=-16; f(3)=20; f(-1)=4; f(1)=0.

Bai 4. (Pé thi THPT 2021 — M4 dé 101 — Cau 31) Trén doan [0;3], ham s6 y =—x*+3x dat gia tri lon nhat

tai diém?
Loi gidi
Taco: y=f(x)=-x"+3x= f'(x)=-3x"+3
'—o x=1
y=rte x=-1¢[0;3]

Taco f(0)=0; f(1)=2; f(3)=-18.
Vay ham s6 y = —x*+3x dat gi4 tri 16n nhit tai diém x =1.
Bai 5. (D& thi THPT 2021 — Ma dé 102 — Cau 35) Trén doan [-2;1], ham s6 y =x°—3x* -1 dat gia trj I6n
nhat tai diém
Loi giai
Tap xac dinh D=R.
x=0

r_ 2 —
y' =3X" —6X 0<:{x=2¢[—2;1]

Tacé y(-2)=-21,y(0)=-1,y(1)=-3.

Vay maxy=-1tai x=0.
[-21]

Bai 6. (Chuyén PH Vinh - Giita HK1 - 2019) Goi M va m lan luot 12 gia tri 16n nhét va gia tri nho nhét cua
ham sé y=x® —3x? —9x+1 trén doan [0;4]. Tinh tong m+2M ?
Loi giai
. ) x=3
Taco: y=3x"-6x-9;y =0 <
x=-1¢[0;4]
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=m+2M =-24.

Bai 7. (Pé thi THPT 2017 — Ma dé 104 — Cau 20) Tim gié tri nho nhit mcia ham sb y = x? +2 en doan
X
2

Taco y’:2x—%:0<:>x:1e[%;2}.
X

Loi giai
Lai c6 y[%):%; y(1)=3va y(2)=5.

Bai 8. (Pé thi THPT 2022 — Ma dé 102 — Cau 31) Gia tri 16n nhét ciia ham s f (x)=x°—3x* —9x+10 trén
doan [-2;2] bing?
Loi giai
X=-1le(-2;2
Taco f'(x)=3x"-6x-9=0< < )
x=3¢(-2;2)
Laico f(-2)=8; f(-1)=15va f(2)=-12.

Vay max f (x)=f(-1)=15.

[-2:2]
Bai9. Chohamsd y=x*+(m?+1)x+m+1. Tim tham s m sao cho r[rgjl? y=5.
Lo giai

Taco: y' =3x>+m?*+1>0.

Do d6 ham s6 di cho luén ddng bién trén [0;1]. = miny = y(0) < S5=m+lem=4.

Bai 10. (Pé thi THPT 2017 — M4 dé 118 — Cau 36) Cho hamsé y = % (m 1 tham s thyc) thoa man
X+

. 16 . ., . ;
l\{{l;]n y+ I\[/Il%x y= 3 Tim tat ca cac gia tri thuc cua tham s6 m ?

Léi giai

ol 33“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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1-m
(x+1)2

*Néu m=1= y=1. Khong thoa man yéu cau d¢ bai.

Taco y' =

*Néu m <1 = Ham sb dong bién trén doan [ 1;2],
. 16 m+1 m+2 16 .
suy ra miny+maxy =— < ——+ =—<< m=>5 (loai).
(1:2] (1:2] 3 2 3 3

*Néu m >1 = Ham s6 nghich bién trén doan [ 1;2],

=om=5.

suy ra miny+maxy = (2)+ (1)©2+m+1+m:E
2y Y e T 3 2 3

Bai 11. (P& thi THPT 2022 — M4 dé 101 — Cau 40) Cho hamsé f(x)=(m-1)x*—2mx*+1 véi m la tham
A A - — Y N n
so thuc. Neéu min f(x)=f(2) thi r[rgaﬁ( f(x) bang?

Lo gisi
Taco f(x)=(m-1)x*-2mx’+1= f'(x)=4(m-1)x° —4mx = 4x[(m—1)x2 —m]

x=0

= f'(x)zoc{(m—l)xz—mzo(*)'

Diéu kién can dé min f (x)=f(2) 1aPT (*) c6 nghiem x=2 <:>4(m—1)—m:0<:>m:g.

Khi do f(x):lx4—§x2+1:> f’(x):ﬂx3—Ex
3 3 3 3
x=0€[0;3]
= f'(x)=0<| x=2€][0;3]
x=-2¢[0;3]

Taco f(0)=1;f(3)=4;f(2)=—=.
Vay min f (x)= f (2)=—E va max f (x)=4 khi x=3
03] : '
Bai 12. (GK1 - K12 - THPT Thuan Thanh - Bic Ninh - Nam 2021 - 2022) Gia tri 16n nhat caa ham sb
f (X) =4/11-2X trén doan [1; 5] béng
Loi giai
Hamsé f(x)=+11-2x lién tuc va xac dinh trén doan [1;5].

X —_—1, f’(x)<0VXE[1;5]:>I\[/llaxf(x)=f(1)=3.

f(9)= J11-2x 5]

Bai 13. Gia tri nho nhat ciia ham s6 y = /x> —2x+5 trén doan[-1;3] bang
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Loi giai

Xét ham sb trén [-1;3].

2x-2 x-1

Taco: y'= =
X2 —2x+5 X2 —2Xx+5

y'=0ex=1e[-13].

Taco: y(-1)=2v5;y(3)=2v2;y(1)=2 = Min f (x)= f (1) = 2.

[-1:3]
Bai 14. (S& GD Binh Duong - HK1 - 2019) Gia tri 16n nhét va gia tri nhé nhét caa ham sé y = x++/4—x2 1an
luot 1a?
Lai giai

Ham sé y = x++/4—x* xac dinh khi va chi khi —2<x<2.

Tac y =1-—— _V4-x X
Ja-xt  Ja-x?
x>0 x>0
y=0/4-X" -x=0< , & o x=42
4—x*=x? x:iﬁ

Taco: y(-2)=-2,y(2)=2, y(2)=22.

Vay Maxy = 242; Miny = -2

Bai 15. Goi gia tri 16n nhat va nho nhat ciia ham s6 y =3x++/4—x* lan luot Ia M va m. Gia tri cia biéu thic
T =M?+6m tuong ttng bang?

Loi giai
Tap xac dinh: D =[-2;2].
. X 3V4—x* —x
Pao ham cua ham so: y' =3— =
' g V4-x° NIE
—2<X<2 0<x<?2
y=0= & x:—3\/1_0.
X =3J4-x? (4 X )

Gia tri ham s tai cac diém dic biét: y{&/_J 2\10; y(-2)=-6; y(2)=6.

Vi ham sé lién tuc trén [-2;2] nén M =2J10; m=-6.

Vay T=M?+6m=4.

- v o2 .
C 4??“ Thay Ho Thiec Thudgn - But Pha Dé Thanh Cong!
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Bai 16. Cho ham s6 y =~/4+ x ++/4—x. Tim gid tri 1on nht cua ham s6 trén?
Loi giai
TXD D =[-4;4].
y= 1 1
2\4+x  2J4—x’

y=0& ! ! =0c>\/4+x=\/4—x<:>x:0(n).

2\/4+x_2\/4—x
Taco y(-4)=2v2; y(4)=2v2; y(0)=4.

Vay r[1j4§13]<y:4.

Bai 17. (Chu Vin An - Ha Ni - Giira HK1 - 2019) Tim gi4 tri 16n nhat cua ham s6 f (X) = \/X +1+ \/3— X.
Lai giai
Ta c6 TXD: D =[-1;3]

Tathdy f'(x)=—~ L _V¥8-x-vxal

S 2dx+1 24B-x 2J(x+1)(3-x)

Cho f'(x)=0«< x=1e[-13]
Taco f(-D)=2f(1)=2v2; f(3) =2
Vay max f(x)=22.

Bai 18. (THPT Tran PhG - Ho Chi Minh - Nam 2021 - 2022) Cho ham sé y=e*(x*-3), goi

a g e e ra £ n B S
M =—(aeN,beN) la gia tri I6n nhat cua ham so trén doan [-5;-2]. Tinh gi tri cua biéu thuc
e

P=a+b?

Loi giai

Taco y'=e*(x*+2x-3)

x=1¢[-5-2]

'=0= x*+2x-3=0 .
y crT <~ x=-3¢e[-5;2]
. 22 6 1

Vay [rrg_)a>2<]y=%:>a=6;b=3:>a+b=9.
5 e

Bai 19. (Chuyén Vinh Phic - Lin 2 - 2019) Gi trj nho nhét cia ham sé y = ZSLXZB trén {0;%} 122
SIn X+
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Loi giai

bit XE|:0;%:|:>1Z€[0;1]

Ham s6 da cho trg thanh f (t) = A+3_, f'(t)= = ><0,Vte[0;1].
t+1 (t+1)

Vay r[rgll? f(t)="F(1)=

N | ol

. . 2sinx-1
Bai 20. (THPT Lé Thanh Toéng - Ha Noi - Nam 2021 - 2022) Gia tri 16n nhat cia ham s6 Yy = —— trén

{o;q 137
6

sinx+2

Loi giai
bat t =sinx.
2t-1
Ta co: XE‘:O,%:|Z>'[E‘:O,%:|IGH(TO y:E: f(t)
Taco: f'(t)= > > >0, Vte[o;l}.
(t+2) 2

1 1
Taco: f(0)=-=; f(—j:O.

2 2

A 1 o1 _z
Vay r[r;%)}(yﬂ[r;a(f(t):f(i):o khi t—2 hay X 5

Bai 21. (D& thi THPT 2022 — M dé 103 — Cau 40) Cho hamsé f (x)=(a+3)x"—2ax’+1 v¢i a latham so
& = i mi 3ng?
thuc. Néu max f(x)=f(2) thi min f (x) bang?

Loi giai
f'(x)=4(a+3)x’—4ax

Ta co: max f(x)=1(2)

—a<-3va x=2 ladiém cuc tri cia ham s

= f'(2)=0=a=-4(Nhan)

= f(x)=—x"+8x"+1 = f'(x) =—4x’ +16x

x=-2¢[0;3]
f'(x)=0<|x=0¢€[0;3]
x=2¢€[0;3]

C 425 Thdy Ho Thirc Thugn - Birt Phd Dé Thanh Cong!
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f(0)=1 f(2)=17; f(3)=-8.
Suy ra: r[rgls? f (x)=-8.
Bai 22.Goi M la gié tri 16n nhat cia ham sb y = [x3-3x2+x+m| xét trén doan [2;4], mo Ia gid tri cua tham s6 m
dé M dat gid tri nho nhat. Tim tat ca cac gia tri cia m, ?
Loi gidi
Xéthamsd f(x) = x> —3x*+x+m trén [2;4], ham s lién tuc trén R.
Co f'(x)=3x*—6x+1=0 (VN)= f'(x)>0 (vxe[2;4]).
= f(x)=x*-3x"+x+m ddng bién trén [2;4].
f(2)=m-2; f(4)=m+20.

Neén max f(x) =m+20; min f(x)=m-2.

24 24

Do do M ={rga<}y=[nz1§zj|f(x)|:max{|m—2|;|m+20|}.

Tacd 2.M >|m—2|+|m+20/>|m—-2-m—20|=22,Vm.
=M >11,Vm

D4u bang xay ra ®{|m—2|:|m+20| o m=-9
(m=-2)(m+20)<0

Vay M =1l m=-9.

Do d6 taco m0=—9.

Bai 23. Goi Sla tap tat ca cac gid tri nguyén cua tham sé msao cho gia tri I6n nhat cua ham sé

f(x)=

trén doan [0;2] khong vuot qua 30. Tong cac phan tir cua S bang?

%x“ —14x%* +48x+m-30

Loi giai

Xét ham sb g(x) :%x4 ~14x* +48x+m-30 trén doan [0;2].

x=-6¢[0;2]
Taco g'(x)=x"—28x+48; g'(x)=0<| x=2
x=4¢[0;2]
Bang bién thién:
T |0 2
g’

+ 0
g g(o)/'g(2)

S ST
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0<m<16.

‘ s g(0)>-30 (m-30>-30
Dua vao BBT, dé rp)ag( ‘g (X)‘ <30=>

=
9(2)<30 m+14<30
—"< 3me{0;12;...;15;16} ——> tong cac phan tir cia S 1a 136.

Bai 24. Tim m d& ham sé y = x+~/4— x> +m c0 gia tri 16n nhét bing 3v/2.
Loi giai
Tap xéac dinh ciia ham sb y=Xx+v4—-x*+m la D:[—Z;Z].
Nad—x*—x
Ja-x2

x>0
V=0 =J4-x*—x=0 & +4-X* =x<:>{4 , o x=A2.

Tinh duoc y(ﬁ):m+2ﬁ, y(-2)=m-2va y(2)=m+2.

Tacod y' =

Pé yring m—2<m+2<m+2+2 nén r[ng](y:m+2\/§ oSm+24d2=3/2 om=42.

Bai 25. Cho ham s6 y = f (x) c6 dao ham f'(x). Hamséy = f'(x) lién tuc trén tap s6 thuc va c6 do thi nhu

hinh vé.
YA

10 3_ \2
13

Bict f (-1)= T f (2)=6. Tong gia tri I6n nhat va gia tri nho nhat ciaham sé g (x)= f*(x)-3f (x)

trén [-1;2] bang bao nhiéu?

Loi giai
Tir db thi ta c6 bang bién thién
X —0 -1 2 +
f(x) + 0 -
f(x) /f[ﬂ
—n \—m

Tir bang bién thién ta c6: max f (x)=6 va min f (x)==
[-1:2] [-1.2]

c 423 Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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bat t=f(x), te[%;G}.

Taco: g(x)=t -3t =h(t). teﬁ;e}.

t=1 13

 M(1)=-21(6)=198 h(ﬂzlm

= 64

h’(t)=3t2—3=0c{

Suy ra: max g (x)=198 va ming(x)=-2.

[-1.2] (-12]

Vay max g (x)+ming(x)= 1445 .
[12] 127 64

Bai 26. Cho ham s6 f (x) c6 dao ham f'(x). Do thi y = f'(x) dugc cho nhu hinh v& bén dudi.

0 -1 3 x

»4

Biét f(0)+ f(2)=f(1)+ f(3). Giatri lon nhatcua f(x) trén [0;3] la?
Loi gidi

Dua vao do thi y = f'(x) ta c6 bang bién thién cua ham f (x)

X 0 -1 1 2 3
|
f(x) 0 - 0 + + i +
£(0) | £03)
for”

Suy ra max f (x)=max{f (0);f(3)}.
Matkhdc f(0)+ f(2)=f (1)+ f (3)e> £ (0)—f(3)=F (1)—  (2)<0<> £ (0)< f (3)

Vay max f (x)= f (3).

[0:3]
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ax+b

Bai 27.Cho ham s6 y = f (x) c6 do thi nhu hinh v& bén duéi. Biétrang f (x) = S

[

Tim gia tri I6n nhat cua ham s6 g(x) trén doan [-3;-1].

Loi gidi

- Dua vao do6 thi ta théy:

ad —bc>0

—c=d = a=0 :>f(x):_—1

b=d b=-c=d=0 x-1

a=0

-1 -1 x-1
=g(x) ( (X)) f(x)-1 ;1_1 X
x-1
= g'(X): ! =>0, VXE[—3; —l] = g(X) ddng bién trén doan [—3; —1]

(1)
:>ma>1(]g(x)=g(—1)=2.

[-3:-

File word va dap an chi tiét vui long lién hé zalo: 0834 332 133
Gi4o vién c6 nhu cdu so hitu tron bé file word Bai gidng Toan 6,7,8, 9,10 11,12 va b dé kiém tra két thic chuyén
dé, giira Ki, cuéi Ki, toan vd vdc va toan thue té ¢6 loi gidi chi tiét ciia Thay giéo, Tac gia Tran Pinh Cur VUi 10ng
lien hé zalo Tran Pinh Cu: 0834 332 133 dé duwoc hé tro téi da . Ung hé chinh chi dé dwege bao hanh va nhiéu
wu dai khac.
Mua diing tai liéu, chuyén khodn diing tén tac gida: Tran Pinh Cuw
Tham gia nhém Tai liéu Toan THCS ciia Thdy Tran Dinh Cu:
https://www.facebook.com/groups/648908762117217
Tham gia nhém Tai liegu Toan THPT cua Thay Tran Dinh Cu:
https://www.facebook.com/groups/dinhcuvip0603
Tham gia nhém zalo tai liéu Thay Tran Pinh Cu (Danh cho GV):
https://zalo.me/g/ygbawz822

Thong tin WEB céc tai liéu chinh chu ciia Tac gia, thay gido Tran Pinh Cu: toanthaycu.com

| DANG TOAN 3. TIM GIA TRI LON NHAT, GIA TRI NHO NHAT CUA HAM SO TREN KHOANG

Bai toan: Tim GTLN & GTNN ciia ham sé y = f(z) trén khoang (a;b).

y- C ]
C 4\6R Thay Ho Thiec Thudgn - But Pha Dé Thanh Cong!
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Phwong phap:
Budgc 1. Tim tap xéc dinh. Tinh f/(z). Cho f'(z) = 0 tim nghiém.
Budc 2. Xét ddu biéu thae y' = f/(z) va 1ap bang bién thién (c6 tinh gigi han).
Budc 3. Dua vao bang bién thién dé két luan GTLN (GTNN néu co).
Luwu y: Trong mot sé trudng hop, ¢d thé giai nhanh bang bét ding thic:
® BAt dang thiec Cauchy (AM — GM):
a +a,+---+a S

. VYa,a,,...,a >0, taludn co: dla..a,....q

17727 n — 1772 n’
Dau " =" xay rakhi va chi khi a, =a, = =a_>0.
« Va>0; b>0 thitaco: “THEJE. Déu " — " xay ra khi va chi khi ¢ = b.
« Ya>0,b>0; ¢>0 thitaco: %mz%bc. Diu"="oa=b=c

Mdt s6 k¥ ning co ban vé ghép Cauchy:

. mX + % > 2/mX% = 2Jmn, YX >0 (Khi = > a, cin du doén tai diém bién = = q).

_|_
X? 2 2 X 4

2
e mX? _|_£:sz +i_{_ﬂ233 mn
X 2X  2X 4
(K thudt tAch cp nghich dao 1a ky thugt tach phan nguyén theo mau so @é sau khi &p dung bt dang
thizc Cauhcy, biéen so triét tiéu, chi con lai hang so, dua vao diém roi cua bai toan).

: X.(a—mX):%.(mX).(a—mX)g%.WX*“—’”X) _a

4 4dm
3
X X
X X 2+2+Q_X] 4a}
[ ] .a— — 4 e —— e — . a_ S . — .
Xx? X)=4 X)<4 a
2 2 27 27

@ Bat dang thic Cauchy Schwarz

e Va, b, z, y, taco: —\/((IZ + b)) (2* +3°) <ax+by < \/(CL2 +b%)(2* + ).

D4u " = " xay ra khi va chi khi f:%.
a
2 2 2
o Va, b>0, z, yE]R, ta co: w_+y_2_(:c+y) . Déu m—n Xéyrakhi fzﬂ
a b a+b a b

Vidul. (Pétham khao BGD 2017) Tim gia trj nho nhat caa ham sé y :3x+i2 trén khoang (0;+0).
X

Léi giai
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Céch 1: (Dung bét diang thirc CauChy)

y:3x+izz% 3—2)( izz 33?3—%—3\/_ (do x>0)
Dau "=" xéyrakhis—xzizcx:i/g
2 X 3
Vay (rpin)y:3§/§
Céch 2: (Dung dao ham)
e A 4 \
Xétham so y =3x+— trén khoang (O; +oo)
X
Taco y:3x+izz> y':3—£3
X X
Cho y':0<:>%:3<:>x3:§<:>x:i/§
X 3 3
3§ +00
X 0 3
y' - 0 +
y
339

= iny = V[f ] R

Vidu2. (Chu Vin An - Ha Ngi - Giira HK1 - 2019) Tim gia tri nho nhét ciia ham s6 y = —x+3—i2
X+

trén nia khoang [—4;-2) ?
Loi giai

1 —x*—4x-3 x=-1
Tacd y=—x+3—-——=>y'=—5—,y'=0<
y a2 (x+2)? y [x

V& bang bién thién ta tinh duoc : Min,_,, y=7.
, -z s 1z A 5 A A 1 A M -A
Vidu3. Giatrilonnhatcuiahamso y= x—; trén (O; 3] bang bao nhiéu ?
Loi giai

(/ 4\83 Thdy Ho Thirc Thugn - Birt Phd Dé Thanh Cong!
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Ham s6 xac dinh va lién tuc trén nira khoang (O; 3] .

1 . ; .
Tacod y' =1+ Z >0,VXxe (O; 3] = ham s0 luén dong bién trén nira khoang (O; 3] .
Khi @6 maxy = y(3)=§.
(0:3] 3

Vidud4. (Tran Hung Do - Vinh Phiic - Lan 1 - 2019) Cho ham sdy = / x+l Gia tri nho nhat caa ham
X

56 trén (0;+c0)bang?

Loi giai
TXD D =(0;+x).
-1
Taco: y' =—= -
2, [X+=
X
, 1
Cho y=0<1-—=0 < x=41.
X
BBT
X 0 1 +o
' - 0 +
+ +x0
, \ /
2

Dya vao BBT ta thdy gi4 tri nho nht ctia ham s6 trén (0;+0) 1a v/2 .

File word va dap an chi tiét vui long lién hé zalo: 0834 332 133
Gi&o vién c6 nhu cau sé hitu tron bé file word Bai gidng Toan 6,7,8, 9,10 11,12 va b dé kiém tra két thic chuyén
dé, giiva Ki, cudi Ki, toan vd vdc va toan thiee té ¢6 loi gidi chi tiét ciia Thay gi&o, TAc gid Tran Pinh Cuw vui 10ng
lién hé zalo Trdan Pinh Cu: 0834 332 133 dé duoc hé tro toi da . Ung hé chinh chii @é dwoc bao hanh va nhiéu
wu dai khac.
Mua diing tai liéu, chuyén khoan diing tén tac gia: Tran Pinh Cur
Tham gia nhom Tai /iéu Toan THCS cua Thay Tran Binh Cu:
https://www.facebook.com/groups/648908762117217
Tham gia nhém Tai ligu Todn THPT cua Thay Tran Dinh Cu:
https://www.facebook.com/groups/dinhcuvip0603
Tham gia nhém zalo tai liéu Thay Tran Dinh Cu (Danh cho GV):
https://zalo.me/g/ygbawz822

Thong tin WEB cc tai liéu chinh cha ctia Tac gia, thdy gido Tran Binh Cu: toanthaycu.com

Bail. (THPT Tran Phi - H6 Chi Minh - Nim 2021 - 2022) Gia tri nho nhat caa ham sé y = x+%
X

bang?

S ST
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biéu kién x>0.

2
) . 2 1 1 1
Ap dung bat dang thirc C6-8i, cO0 Y=X+—==X+—+—=2>33|X.| —— | =3.
PR e e R
Dau " =" xay ra khi va chi khi X= L o x=1.
Jx
Bai 2. (Chuyén Huing Vwong - Ph Tho - Lan 02 - Niam 2021 - 2022) Gia tri nho nhat caa ham sé
X=1 .
y= bang?
X2 +1
Loi giai
Taco f'(x)= X+l ; f'(x)=0< x=-1.
(x2+1)\/x2+1

Lap bang bién thién

T —00 —1 “+00

f'(x) - 0 +

f() \ /

Gia tri nho nhit ciia ham sé —v/2 tai x=—1.

Bai3.  Timgiatri nho nhat ciia ham sé y = x? +£
X
Lo giai
Tap xacdinh D=R\ 0 .
16 , 16

Ap dung bét dang thic Cosi ta co: y =x* += >2,[x*.— =8.
X X

X=2

Dau “=" xay ra khi x* = ﬁ & .
X X=-2

S ; . . 16 .
Vay gié tri nho nhat cua ham sé y = x° +? las.

X2 -1

Bai 4. Chohamsé f(x)= 5 vai x thudc D=(—oo;—1]u{1;g] Tim gi4 tri 16n nhat va nho nhét
X_
cua ham sd trén D ?
Loi gidi
X
(x=2)-Vx*~1 x(x—2)—(x*-1
Taco f'(x)= L 2 = ( )2 ( )_ 1_22)(
(x-2) (x=2)"Vx* -1 (x-2)" ¥x*-1

Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Cho f'(x)=0<1-2x=0 <:>x=%.

Bang bién thién

X —00 -1 1 % 2 g
£(x) N
X 0

f(x) _/v O/\\“\ﬁ

Vay mgxf(x):o; mgn f(x):—\/g.

Bai5.  (Sé& GD HaNgi- Lan 1-2019) Cho hamsé y = f (x)co bang bién thién trén [-5;7) nhu sau
=5 1 7
Y - 0 +

9

.

Tim gié tri nho nhat ciia ham sb trén nira khoang [-5;7)?

¥

Loi giai
Taco lim f (x)=9 suy ra ham so khong c6 GTLN trén [-5;7).

Vay min f (x)=2.

[57)

DANG 4. BAI TOAN TOI UU, CO YEU TO THUC TE

Phwong phap

Pua yéu cau bai toan vé méi quan hé ham sé, 1ap bang bién thién dé tim gia tri I6n nhat , gia tri nho nhat
ctia ham sb véi diéu kién rang budc cho trugce.

Chay:

Ta ciing c6 thé sir dung cac bat dang thirc dé tim gia tri Ion nhat, gia tri nho nhat cua biéu thirc.

Vidul. (Bao TH&TT - S6 4 -2019) Mot loai thubc duoc ding cho mét bénh nhan va nong d6 thude trong
mau cua bénh nhan duoc gidm séat boi bac si. Biét rang nong do thudc trong mau caa bénh nhan sau khi

tiém vao co thé trong t gio dugc tinh theo cong thic c(t)= o] (mg/L). Sau khi tiém thuéc bao lau
+

thi ndng do thudc trong mau cua bénh nhan cao nhét?
Loi gidi

S ST
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1_t2 t=1(TM)
'(t)=——=,c(t)=0& :
(t2+1) t=-1(KTM)
Bang bién thién:
t 1o 1 24
c(t) + 0o -
(t) 1
c e
2
/ T 24
0 577

Tir bang bién thién ta thay 1 gio sau khi tiém thudc thi ndng do thudc trong mau cia bénh nhan cao
nhat.

Vidu2. (LyNhan Tong - Bic Ninh - Lan 1 - 2019) Mot cong ty sira can san xuat cac hop dung sira dang hinh
hop chit nhat c6 day 1a hinh vudng, chira duoc thé tich thuc 1a 180ml . Chiéu cao cua hinh hop bang bao
nhiéu dé nguy@n liéu san xuat vo hop 1a it nhat?

Loi gidi

Goi canh cua hinh vudng 1a a va chiéu cao hop sira la h.

Theo baira a>h=180< h= @
a

Dién tich toan phan cua hop sita la

S =2a’ +4ah =2a? +4a.@ =2a’ +@+@ >3%/2.360°
a a a

Suy ra dién tich toan phan nho nhét bang 3/2.360°

360 180

khi 28> =— < a=%180 = h= ~=+/180 .
a (¥180)
f\x A p , ~ , r A \ A
& D Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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Vidu 3. (Chuyén Hoang Vin Thu - Hoa Binh) Sau khi phét hién mot bénh dich, cac chuyén gia y té uéc tinh
s6 ngudi nhidm bénh ké tir ngdy xuat hién bénh nhan dau tién dén ngdy thu t 1a f (t)=45t° —t°. Néu
xem f'(t) 1a téc do truyén bénh (nguoiingay) tai thoi diém t. Tdc do truyén bénh s& I6n nhat vao ngay
thir bao nhiéu?

Loi giai
Taco f'(t)=-3t2+90t =—3(t-15)" + 675 < 675.

Téc do truyén bénh 16n nhat 1a 675 (ngudi/ngay) vao ngay thi 15.

Bai 1. (THPT Nguy&n Hué - BRVT) Mét vat chuyén dong theo quy luat s =t°—6t> +42t+1 véi t (giay) la
khoang thoi gian tinh tir lUc bat dau chuyén dong va s (mét) 1a quang duong vat di duoc trong khoang
thoi gian d6. Hoi trong khoang thoi gian 10 gidy, ké tir IGc bat dau chuyén dong, van téc nho nhat cua vat
dat dugc bang bao nhiéu?

Loi giai
Tachd: s=t>—6t* +42t+1 =>v=s" =3t —12t + 42
Theo d¢, ta can tim GTNN cua v, véi t €[0;10]

222
42

30

Dya vao BBT, vén toc nho nhat cua vat dat duoc 1a 30(m/s).
Bai 2. (THPT Thuin Thanh - Biac Ninh - Niam 2021 - 2022) Mét vat chuyén dong theo quy luat S = —%ﬁ +ot?

, v6i t(gidy)la khoang thoi gian tinh tir I0c vat bit dau chuyén dong va S (medt) 1a quang duong vat di
dugc trong thoi gian d6. Hoi trong khoang thoi gian 10 gidy, ké tir luc bat dau chuyén dong, van toc lon
nhat cua vat dat dugc bang:
Loi giai
4 ' 3 2

Taco v(t)=S'(t) ==t +18t .

V'(t)=-3t+18

VI(t)=0=1t=6€[0;10]

Mt khéc v(0)=0.

v(6)=54.

v(10)=30.

Do max v(t)=max{v(0);v(6);v(10)} =max{0;54;30 } =54(m/s).

te[ 0;10]



PANG Ki KHOA HQC LIVESTREAM — CHINH PHUC PIEM 8, 9, 10 MON TOAN!

Vay trong khoang thoi gian 10 gidy, ké tir ltc bit dau chuyén dong, van téc 16n nhat cua vat dat dugc
bdng 54(m/s).

Bai 3. Goi S latap tatca gia trj caatham sé M sao cho gié tri nhé nhat ciia ham sé y = (X —3x+ m)2 trén
doan [-L1] bing 4. Tinh tong cAc phan tir caa S
Loi gidi
Dit t = x* —3x. Véi Vxe[-11] = te[-22].
Ta duoc ham sé: f (t)=(t+ m)2 , Xét trén doan [—2; 2] .
Taco: f'(t)=2(t+m); f'(t)=0= t=—m.
+) Truong hop 1: Néu —m <—2<m>2.
Taco BBT:

f -m 2 2

)/ - /

) // / //

Tu BBT suy ra: mlﬂ y=min f (t)=f (-2) :(m—2)2

[-2;2]

Theo gia thiét: miny=4

[-11]

m=0 (1)

:>(m—2)2 :4C{m:4 (t/m)

+) Truong hop 2: Néu —2<-m <2<-2<m<2

Tacé BBT:
f -2 —m 2
S0/ -0+ [/

1) //\ / //

Tu BBT suy ra: miny=min f (t)= f (-m)=0

[-11] [-2:2]
Theo gia thiét: miny=4= khong c6 m thoa man.
—-1;1
+) Truong hop 3: NéuU —m > 2 m < -2

Taco BBT:

A& 523 Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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-2 2 —m

t
7)./ - /

£(1) A\ //

min f (t)= f (2)=(m+2)2

[-2;2]

Tu BBT suy ra: mlﬂ y=

Theo gia thiet: min y =4
m=0 (1)

:>(m+2)2 :4<:>Ln:_4 (t/m)

Vay S ={—4;4}. Tong céc phan tir ciia S bang 0.

Bai 4. Mot ctra hang bén 1¢ ban 2500 céi tivi mdi nam. Dé ban duoc sb tivi do, cira hang dat hang tir Nha may
san xuét thanh nhiéu 1an trong nam, s6 tivi dit cho nha may I nhu nhau cho cac 1an dat hang. Mai lan lay
hang tir nha may vé cira hang chi dé trung bay duoc mot nira, mot nira s6 hang con lai phai luu kho. Chi
phi guri trong kho 1a 10$ Mot cdi. Dé dat hang chi phi ¢é dinh cho mdi 1an dat 1a 20g cong thém gg mdi
céi. Ctra hang dat bao nhiéu lan trong mot nam va mdi lan bao nhiéu cai dé chi phi ma cira hang phai tra
la nho nhat?

Loi gidi

Goi x la sé tivi ma cira hang dat mdi lan (x € Z, 1< x <2500).

S6 tivi trung binh luu kho 1a g nén chi phi Iuu kho 1a 10% =5x$.

S lan dit hang trong nam la 0 va chi phi dat hang la: @(20+9X) $.
X

Tong sb chi phi ma ctra hang phai tra 1a: @(ZO+9x) +5x=5x+ 22090 L 59500
X X

Ap dung bat dang thic Co-si ta co: 5x + 50000 . 1500
X

DAau bang xay ra khi va chi khi x=100. Vay ctra hang can dit hang 25 lan, mdi lan 100 céi.

DANG 5. GIA TRI LON NHAT NHO NHAT CUA HAM NHIEU BIEN

1. CAC ViDU
Vidu 1. (Chuyén Ha N$i —- AMSTERDAM-2019) Cho x,y la hai sé khong am thoa man x+y =2. Gia tri

nho nhat cua P = x®+3x% +3y* -3x-5 13?
Loi giai

Taco: x+y=2<y=2-x.Do x,y khong am nén x €[0;2].

Véi y=2-x thi P=x>+3x? +3y2—3x—5:x3+3x2+3(2—x)2—3x—5

S




PANG Ki KHOA HQC LIVESTREAM — CHINH PHUC PIEM 8, 9, 10 MON TOAN!
=x>+6x*—15X+7.
Xét P =x*+6x"—15x+7 véi x€[0;2]

Taco: P'=3x*+12x-15=0 < X:le(O;Z) .
x=-5¢(0;2)

P(0)=7, P(1)=-1, P(2)=9.

=P =-1,

Vidu2. Cho x,yeR thoaman X+Yy=+/X-1+,/2y+2.Goi M, m lan luot 12 gi tri 16n nhat, gia tri nho

nhét cta biéu thic P =x*+y®+2(x+1)(y+1)+8J4—x—y. Tinh M +m?

Loi giai

>1
Tir Xx+y=vx-1+./2y+2 suyra {X> = X+y>0 (1).
y__

Mat khac

2(x+y)=2dx-1+22y+2 <

2(1+x—1)+2y+2+4
2 2

S 2(X+Yy)Sx+y+3 x+y<3(2).
Tr()va()suyra 0<x+y<3.
Taco P=x’+y*+2(x+1)(y+1)+8 4—x—y:(x+y)2+2(x+y)+2+8 4-x—y.

bit t=x+y, te[0;3].

t=0
Tacd P=t"+2t+2+8J4-t, P’:2t+2—i, P’:Oc{

Ja-t t=1£22 ¢(0;3)
t |0 3
P’ +
25
P  )
18
Vay M +m=43.

Vidu 3. (Vinh Yén - Vinh Phiic) Cho x, y 1a hai s6 khdng &m thoa man x+y = 2. Tim gié tri nho nhat cua
biéu thuc P :%x?’+x2 +y?—x+1.
Loi giai

- T3 .
o S\GR Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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Theo gia thiét x, y 1a hai s khong &m théaman x+y=2< y=2-x, 0<Xx<2.Thay y=2-Xx vao

P ta duoc P:%x3+x2+(2—x)2—x+1:%x3+2x2—5x+5.

Xét ham s f(x):%x3+2x2—5x+5 voi 0<x<2,taco

, _ , x=1€(0;2)
f'(x) = x*+4x—5; giai phuong trinh f'(x)=0 < x*+4x-5=0< :
x=-5¢(0;2)
Ta c6 bang bién thién
x |0 ] 2
V' - 0 +
5 17
y 7 3

Tir bang bién thién ta c6 r(lglzr)m f(x)="f(1)=

w|~N

Vay minP =

w|~

. D4u bang xay ra khi {X

Bai 1. (Ly Thai Té - Bic Ninh - KSGV - 2019) Cho X, vy, z la c4c s6 thuc duong thoa man

5(x2 +yP 22) =9(xy+2yz+2x). Gia tri 16n nhat cua biéu thic T = X __ !

y'+2° (x+ y+z)3 '

Léi giai

(y+2)

Tacd y*+2°> 1

2
@ va yz<

Va theo gia thiét 5(x* +y* +2°) =9(xy +2yz+2x) < 5x* +5(y +2)° —9x(y+2) =28yz
c>5x2+5(y+z)2—9x(y+z)§7(y+z)2 < (5x+y+12)(x—2y-22)<0 < x<2(y+2).

R X 1 4(y+z 1 4 1
Vay T = 2 -2 7 < ( 2)_ 3= - T
Yy +7° (x+y+z) (y+z) 27(y+z) Y+Z 27(y+12)
Y 4 g L e 4 1 1-36t° _, 1
Xét ham s6 f(t):f_27t3 V6i t>0,c6 f (t)z_t_2+W=T’ f (t)=0©t=€.

Bang bién thién:

S ST
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+o0

t 0

=1 e S

x=2(y+2) w1
Dua vao BBT suy ra gié tri [6n nhat caa T =16 dat duoc tai <y =z = 3

y+z=% 12

Bai 2. Cho céc sb thuc khéng &m X, ¥ théa man x+y =1. Hay tim gié tri I6n nhat M va gia tri nho nhat m cua
biéu thuc S =(4x* +3y)(4y” +3x)+25xy ?
Loi gidi

x>0,y>0 , |0<x,y<1
Do nén .
X+y=1 y=1-X

Thay y=1—x vao biéu thuc S ta duoc:
S= (4x2 +3(1- x))(4(1— x)2 +3x)+ 25%(1—x)
= (4x2 —3x+3)(4x2 —BX+ 4)+ 25X — 25x°

=16x* —32x% +18x* —2x +12

Dit S =S(x)=16x"—32x +18x* - 2x+12 véi 0< x<1.

Taco S'(x)=64x"—96x +36x—2.

Xét phuong trinh
x_%e(o;l)
S'(x) =0 64x° —96x* +36x~2=0 < (2x-1)(32x* —32x+2)=0 & | X = 2“@ e(0;1).
z f (o)

[2+[] 191, 5(2 \/_J 101

Taco $(0)=12 $(1)=12 s(lj
2 4 ) 16 4 ) 16

- T3 .
o 5??“‘ Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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Do do rRalf(S(x):S(lj:? va r[rg_il?s(x):S(ﬁJ:S(ZJ”E]_g1

2 4 4 | 16

25 . 1
Vay M =— khi x=y==.
ay > y >

2-3 2+/3
191 X=77 X=77
Va m=— khi hoac
16 2443 2-3
y==— Y=

Bai 3. (SGD Vinh Phuc - Lan 01 - Niam 2021 - 2022) Cho hai s6 thuc x,y thay d6i va thoa méan

(x+ y)3 +4xy > 2. Gia tri nho nhit caa biéu thic A=5(x4 +y'+ xzyz)—4(x2 + y2)+2 bang bao
nhiéu?

Loi giai

Tacé, (X+ y)2 > 4xy, VX, y € R, két hop véi gia thiét (X+ y)3 +4xy>2 suyra
(x+ y)3+(x+ y)2 >2=>Xx+y>1

A:S(x“+y4+x2y2)—4(x2+y2)+2

:g:(xz+y2)2+x4+y4}—4(x2+y2)+2
i 2, ,2\?
zg (x2+y2)2+w —4(x2+y2)+2
15_

:Z( 2+y2)2—4(x2+y2)+2.

X + y)2
2

1
Détt=X2+y22( 25.

Do do, Az%t2—4t+2

, . 15 .11
Ta c6 bang bién thién cua ham so f (t) = th —4t + 2 trén [E X +ooj nhu sau
8 1
t —o0 15 3 +0o0
/5

I(t)

(59 ) Théy Ho Thirc Thugn - CHUYEN LUYEN THI PAI HQC CHAT LUQNG CAO 9+ TOAN
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Qua bang bién thién ta co min_ f (t) =f (%j = %

1
t€|:5,+oo:|
Tuc 1a, AZE, dau “=" xay rakhi x = yzl.
16 2

Viy gia tri nho nhit cua A bang %

File word va dap an chi tiét vui long lién hé zalo: 0834 332 133
Giao vién c6 nhu cau so hitu tron bé file word Bai giang Toan 6,7,8, 9,10 11,12 va bg dé kiém tra két thac chuyén
dé, gitra Ki, cuoi Ki, todn vd vdc va toan thuec té ¢6 loi giai chi tiét cia Thay gido, Tac gia Tran Dinh Cuw VUi long
lién hé ZaIO Trdan Pinh Cu: 0834 332 133 dé duwroc hé tro téi da . Ung hé chinh chi dé dwoe bdo hanh va nhiéu
wu dai khac.
Mua diing tai liéu, chuyén khodn diing tén tac gida: Tran Pinh Cu
Tham gia nhom Tai /iéu Toan THCS cia Thay Tran Dinh Cu:
https://www.facebook.com/groups/648908762117217
Tham gia nhém Tai liéu Toan THPT cua Thay Tran Dinh Cu:
https://www.facebook.com/groups/dinhcuvip0603
Tham gia nhém zalo tai liéu Thay Tran Pinh Cu (Danh cho GV):
https://zalo.me/g/ygbawz822

Thong tin WEB céc tai liéu chinh cha cta Tac gia, thdy gido Tran Dinh Cu: toanthaycu.com

D. BAI TAP TRAC NGHIEM 4 PHUONG AN
Cau1l: Cho dd thi ham séy, tim GTNN cua ham s6 trén [0;3].

@] 1 3 z
A 4. B. 3. C.2. D.7.
Loi giai

Chon B
Cau2: Cho @b thi ham séy, tim GTLN cua ham sé trén [0;3].

(/ 6??“ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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A 4. B. 6. C. 3. D. 7.
Loi gidi
Chon D
Cau3: Cho ddthi hamséy, tim GTLN cua ham s6 trén [0;1].

A 4. B. 3. C.5. D. 6.
Lo giai
Chon A
Cau4:  Cho bang bién thién ctia ham sé y, tim GTNN cua ham sé trén [0;9].

k2| -

A 3. B L. c. 3 D. 21.
2 4

Lo giai
Chon C
Cau5:  Cho bang bién thién ctia ham sé y, tim GTLN caa ham sé trén [0;9].



PANG Ki KHOA HQC LIVESTREAM — CHINH PHUC PIEM 8, 9, 10 MON TOAN!

k2| =

A 3. B. L. c. -3, D. 21.
2 4
Loi giai
Chon D
Cau 6:  Tim gia tri nho nhét cua ham sé y = f (x)=x*—3x trén doan [0;2].
A. —g. B. —g. C.0. D. 5.
4 2
Loi gidi
Chon A
f'(x)=2x-3
f'(x):0:>2x—3:0<:>x:g
3) -9
f(0)=0;f(2)=-2,f| = |=—
(0) (2) (2) 1

Vay gi4 tri nho nhit cua ham s 1a _79 khi x :g

Cau7: Tim gia tri I6n nhat cia ham s6 y = f (x)=x*—3X trén doan [0;2].

A _9_ B. —E. C.0. D. 5.
4 2
Loi giai
Chon C
f'(x)=2x-3
f'(x):0:>2x—3:0<:>x:g
3) -9
f0)=0;f(2)=-2,f| = |=—
(0) (2) (2) 1

Vay gia tri I6n nhat caa ham s6 12 0 khi x=0
Cau8:  Tim gid tri nho nhat cia ham s6 y = f (x)=x*—7x+3 trén doan [0;9].

A 3. B -3 C. 21, p. =T
4 2
Loi giai
Chon B
f'(x)=2x-7

f'(x):0<:>2x—7:0<:>x:£

(/ 6\2“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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fy=orfl L)%
f(0)=3,f(9)_21,f(4j_ ;

Vay gia tri I6n nhit caa ham sé 1a _7370 khi x =£

Cau9:  Tim gid tri I6n nhat cia ham s6 y = f (x)=x*—7x+3 trén doan [0;9)].

A 3. g -3 C. 21, p. =
4 2
Léi giai
Chon B
f'(x)=2x-7

f'(x):0<:>2x—7:0<:>x:£

_a o g 1) 37
f(O)—3,f(9)_21,f(4)_ ;

Vay gi4 tri 16n nhat cua ham sb 1a 210 khi x=9
Cau 10: Tim gid tri I6n nhat ciia ham s6 y = f (X)=—x*—4x+3 trén doan [0;4].

A. 3. B. -3 C. 21. p. =
4 2
Loi giai
Chon B
f'(x)=-2x—4

f'(x)=0< -2x-4=0< x=-2(loai vi x¢[0;4].)
f(0)=3; f (4)=—29

Vay gia tri I6n nhat caa ham s6 12 3 khi x=0
Cau 11: Tim gia tri I6n nhat cua ham s6 y = x(30—2x)(80—2x) trén doan [5;10]

A. 200000. B. M C. 6000. D. 7000.
27 27
Loi gidi

Chon A
Taco: f(x)= 4x% —220x%? +2400x
f'(x) =12x? — 440x + 2400

20

1 2 X :_(n)
f (x):0c>12x —440x+2400=0 < 3
x =30(1)
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f (5) = 7000; f (10) = 6000; f (@) _ 200000
3 27
Vay gia tri 16n nhit 1a 200000 18 khi x = %

Cau 12: Tim gia tri I6n nhat cua ham s6 y = x* —8x* +9 trén doan [-1;3]
A 2. B. 9. C. 18. D.7.
Loi giai
Chon C
Taco: f'(x)=4x>-16x
x=0
f'(x)=0<4x*-16x=0 < | x=2
X=-2

f(-1)=2;f(0)=9;f(2)=-7;f(3)=18
Vay gia trj 16n nhat 1a 18 khi x=3

Cau 13: Tim gia tri I6n nhat cuaa ham s6 f (n)=-20n*+480n trén nira khoang (0;+o0)
A. 2870. B. 2880. C. 2800. D. 2000.
Loi gidi
Chon B
f'(n)=—40n+480=0<>n=12.

Lap bang bién thién:
n 0 12 +0o0
7 () n 0 N
2830

—

Vay gia tri 16n nhat ciia ham sb 1a 2880 khi n=12

Cau 14: Tim gia tri I6n nhat cia ham s6 f (x) =4i0x2 (30—x) trén nira khoang (0;+o0)

A. 20. B. 24. C. 25. D. 30.
Loi giai
Chon C
3
f(x)=——=x*+=x
() :
f\x A p , ~ , r A \ A
e Thay Ho Thurc Thudn - But Pha Dé Thanh Cong!
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x = 0(l)

f'(x):0<:>—ix2+§x:0<:>
40" 2 x = 20(n)

Bang bién thién.

+
5 \

Cau 15: Tim gid tri nh nhat ciia ham s y = x* —6x* +9x —1 trén nira khoang [-1; +)

AL B. -17. C. 3. D. 11,
Léi giai

[l B
|

v‘ll -

Vay gia tri 16n nhit ciia ham s6 12 25 khi x=20

]

Chon B
Taco: f'(x)=3x"-12x+9

f'(x):0<:>3x2—12x+9=0c{

=3
Bang bién thién ctia ham s6 trén nira khodng [—1;+o0)
x -1 1 3 +on
f'(x) 0
S (x) 3

. \ / I

Vay gié tri nh6 nhét cia ham s6 trén [ —1;+00) la —17 khi x=-1

A g . N 2 . .
Cau 16: Tim gia tri nho nhat caa ham s y = x> += trén nira khoang (0; +oo)
X

A 2. B.5. C. 3. D. 4.
Loi giai
Chon C
' 2 2(x3—1)
2(x3—1)
y'=0< —=0=>x=1
X
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x| 0 1 +o0

: - 0 -

+o0 +00
3

Vay gié tri nho nhat 1a 3 khi x=1.

Cau 17: Tim gié tri nho nhat cua ham sé f (x) = x? £ 2000 e khoang (O;lOJg)
X

A. 310. B. 250. C. 320. D. 300.
Loi gidi
Chon D
f(x):x2+M.
f'(x):ZX—ZOSO
X
f'(x):0<:>2x—200 =0 2x*-2000=0= x=10

X2

Bang bién thién

X

0 10 1045
f(x) ||\'\-‘3nu " 589

Vay gia tri nho nhat 1a 300 khi x=10.

Cau 18: Tim gia tri nho nhat cuia hamsd f x = 2x? +@ trén khoang (0;+oo)
X

A. 130. B. 160. C. 120. D. 150.
Loi gidi
Chon D
3_
f’ x :4x—5020:4x 2500, f’ x =0 4%’ -500=0<« x=5.
X X

Bang bién thién.

x 0 5 +oo
£'(x) - 0 +
T -
flx) \ 150/,/

“Vay gid tri nho nhét 1a 150 khi x=5.
3

Cau 19: Tim gi4 tri nho nhat caa hamsé y = f(x) = X 7 trén khoang (0;8)

(/ 6\6\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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A. 102. B. 108. C. 120. D. 110.
Loi giai
Chon B
XS
f(x)= .
(X) 2
X (x-4)-x3
f'(x) = ( )2 .
(x—4)

f'X)=03x*-12x -x* =0 2x*-12x* =0 < x =6.

Bang bién thién

Vay y,. =108 khi x=6

Cau 20: Tim gié tri 16n nhit cua ham sé y = f (x) = ZX . trén nira khoang (0;+o0)
X2 +

A 2. B.l. C.l. D. 4.
2 4
Loi giai
Chon B
—x*+1
f'(x)= :
) (x2+1)2
2
f(x)=0c— +12 =0 x=1
2
(x*+1)
Bang bién thién
t 1 +o0
+ 0 -

Vay gié tri 1on nhét 1a % khi x=1.

Cau21: Tim gi4 tri nho nhat cua ham s6 f (x)=3000.(4 - x)+50004/x* +1 trén doan [0;4]

A. 16000. B. 15000. C. 12000. D. 13000.
Léi giai
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Chon A

(x) =—3000+5000.———.
x> +1

X

f'(X):O<:>—3000+5000. =0 < —3000+/x* +1+5000x = 0

x?+1

3

16x° =9 X=+=
o3 +1=5x < X N 4<:>x:§.
x>0 0 4

f (0)=17000, f Gj 16000, f (4)=20615,52813.

Vay gia tri nho nhat cia f (x) 1216000 va tai x = %

Cau 22: Tim gié tri nho nhéat cia ham sé y = f (x) :%\/16+(7—x)2 +%x trén doan [0;7]

A.E. B.E. C.E. D.E.
5 15 15 15
Loi giai
Chon C
, 1 X—7 1
f (X):E'—2+E
16+(7-x)

f(X) =0 6416 +(7-x)° =10(7-X) & x=4 <x=4.

1 4 17
f(o)=g«/@, f(7):%, f(4)=E.

Vy gié tri nho nhit 1a % khix =4

Cau 23: Tim gia tri 16n nhat cua ham s y = f (x) :%x a’ —2ax trén (0;%), a la hing s6 khac 0

2 2 2 2
N B. 2_. c.2_ p. 2.
9 33 63 9
Loi giai
Chon C
al(a—3x
f'(x)_—( )
2(\/a2—2ax)
a(a—3x
f'(x)=0s ( ) 0 x=2
2( a2—2ax) 3
(/ 6\8“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Bang bién thién:

a a
« |0 3 2
S'(x) + 0 _
o’
Viy gié tri nho nhit 12 -2 khix=2

Cau 24: Khi nudi c4 thi nghiém trong hd, mot nha sinh hoc thay rang: Néu trén mdi don vi dién tich cua mat hd
¢6 n con ca thi trung binh mdi con ¢ sau mot vy can ning P(n) =360-10n. Hoi phai tha bao nhiéu

con cé trén mot don vi dién tich dé trong lwong ca sau mot vu thu dugc nhidu nhat?

A 17. B. 20. C. 15. D. 18.
Loi giai

Chon D

Trong lugng ca trén don vi dién tich la :

T =(360-10n)n=360n-10n" =-10(n*—36n+324-324) =-10(n-18)" +3240<3240

Dau "=" xay ra <n=18.

Vay phai tha 18 con c& trén mot don vi dién tich dé trong lwong ¢4 sau mot vu thu dugc nhidu nhat
Cau 25: Mot cua hang budn gidy nhap mot doi véi gia 1a 40 dola. Cira hang uéc tinh rang néu doi giay duoc

ban véi gia x dola thi mdi thang khach hang s& mua (120 - x) déi. Hoi ciia hang ban mot déi giay gid

bao nhiéu thi thu duoc nhiéu Idi nhat?

A. 80USD. B. 160USD. C. 40USD. D. 240 USD.
Léi giai

@) Thay Hé Thire Thudn - CHUYEN LUYEN THI PAI HQC CHAT LUQNG CAO 9+ TOAN
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Chon A
Goi Y (USD) la sé tién 1i cua ctra hang ban giay.

Taco y=(120-x)(x—40) = —x? +160x — 4800 = —(x—80) +1600 <1600 .

Dau "=" xay ra <> x=80.
Vay cira hang I4i nhiéu nhét khi ban doi giay véi gia 80 USD.
Cau 26: Mot miéng nhdm c6 bé ngang 32 cm dugc ubn cong tao thanh méang dan nuéc bang chia tim nhom

thanh 3 phan roi gap 2 bén lai theo mot goc vudng nhu hinh vé dudi. Hoi x biang bao nhiéu dé tao ra
maéng c6 c6 dién tich mat ngang S 16n nhat dé c6 thé cho nude di qua nhiéu nhat?

[(32-2x) m |
xam '
s i , Y/
_ r ;———-1 =
tY' .,§ I xcm |
, /| | /~ Cross-sectional
b4 4 / /  area
t———“ == 32 cm —
A. 7 cm. B. 8 cm. C.9cm. D. 10 cm.
Loi giai

Chon B

Goi S(x) ladién tich mat ngang ung véi bé ngang x (cm) cuia phan gép hai bén, ta co:
S(x)=x(32-2x), véi 0<x<16.

Dién tich mat ngang 1én nhét khi ham s S(x) dat gia tri Ion nhét trén (0;16).

Taco: S(x)=-2x*+32x = —2(x—8)2 +128<128, ¥x e(0;16).

— max S (x) =S (8)=128.

Vay X =8 cm thi dién tich mat ngang I6n nhat.

Cau 27: Mot tam giac vudng c6 canh huyén bing 5+/2 thi dién tich ciia n6 16n nhét 1;

A.E. B.E. C. 25. D.é.
4 2 8
Loi giai
Chon B

Goi mot canh goc vudng la X (O <X< 5\/5) nén canh con lai V50— x? .

Dién tich tam giac vubng la: S = % X+/50 — X2 .

2 2 )
Taco S:%x\/SO—x2 S%W:%. Diu “="xay ra < X=+50—-x" & x=5.

Dién tich Ién nhat khi: x=5=5 :§.

(/ 7?)“\ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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Cau 28: Do giam huyét ap cua mot bénh nhéan dugc cho bai cong thic G(x)=0,035x (15— X), trong d6 x la

liéu lwong thude dugc tiém cho bénh nhan (x duoc tinh biang miligam). Tinh lidu lwong thube can tiém
(don vi miligam) cho bénh nhéan dé huyét &p giam nhiéu nhat.

A. x=8. B. x=10. D. x=7.

Léi gidi

Chon B

Pk: x [0;15]. (vi do giam huyét ap khong thé 1a s am)
x=0

C6 G'(x)=0,035| 2x(15-x)—x* [=0,105x(10-x)=0 .

6 G'(x) [x( X) x] x(10—x) @{leo

G(0)=0; G(10)=3—25; G(15)=0.

Vay huyét &p bénh nhan giam nhiéu nhat khi tiém cho bénh nhan liéu x =10 miligam.

Cau 29: Ngudi ta gigi thieu mot loai thude kich thich su sinh san cia mét loai vi khuan. Sau t phat, s6 vi khuan
dugc xac dinh theo ¢ong thuc: f (t) =1000+30t* —t* véi 0<t<30. Hi sau bao nhiéu phit thi so vi
khuan 16n nhat?

A. 10 phat. B. 20 phat. C. 30 phut. D. 25 phut.
Loi gidi

Chon B

f (t)=-3t+60t

f '(t):0<:>—3t2+60t=0<:{
t=20
f (0)= f (30)=1000, f (20) =5000

Vay gi4 tri 16n nhat 13 5000 khi t =20 ( phat)
Cau 30: MJi chuyén xe buyt co sirc chira toi da 1a 60 hanh khach. Mot chuyén xe buyt chd X hanh khéach thi

2
gia tién cho m&i hanh khach la (3—4—2) (USD). Khang dinh nao sau day dung.
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A. Mot chuyén xe buyt thu duoc loi nhuan cao nhat bang 160 (USD).

B. M6t chuyén xe buyt thu dugc lgi nhuan cao nhat khi co 45 hanh khach.
C. Mot chuyén xe buyt thu dugc lgi nhuan cao nhat khi co 60 hanh khach.

D. Mot chuyén xe buyt thu duoc loi nhuan cao nhét bang 135 (USD).
Lo giai

Chon A

0<x<60.

o 2 2 x=40
Sétiénthuduqcla:y=x[3—4—x0):>y'=9 3 3 0 {

——X+ =0
10" 1600 X =120
=y, =160 < x=40.

Cau 31: Suc chira tdi da mdi phong hoc 1a 200 em HS. Néu mot phong hoc ¢ X HS thi hoc phi cho mdi HS

2
la (9 - 4—2} (nghin ddng). Khing dinh nao sau day 1a khing dinh dung?

A. Mot budi hoc thu dugc sé tién hoc phi cao nhat khi c6 200 HS.

B. Mot budi hoc thu dugc s6 tién hoc phi cao nhat bang 4.320 (nghin dong).

C. Mbt budi hoc thu dugc sb tién hoc phi cao nhat khi c6 360 HS.

D. Mat budi hoc thu dugc sb tién hoc phi cao nhat bang 3.200 (nghin dong).
Loi giai

Chon B

S6 tién thu duoc khicd X HS 14 :

X 2
f(x):x(g—ﬁj :

Tacé f'(X)=(9—ij —2.i(9—ijx:(9—ij(9_i_ij:(g_ij(g_?’_xj
40 40 40 40 40 20 40 40 '

@) Thay Ho Thirc Thuén - Bit Phd Pé Thanh Cong!
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_ 360
F0=0e(9-X]9- 0|
20 )" 20 x=120

f (120) = 4.320; f (200) = 3.200.
Vay max f(x)= f(120)=4.320.

xe[0;200]

Cau 32: Trong tat ca cac hinh chir nhat c6 ciing dién tich 48 cm?, hinh chir nhat ¢6 chu vi nhé nhat?

A. 8\/5 cm. B. 4\@cm. C. 24 cm. D. 16\@cm.
Loi giai

Chon D

Goi canh cua hinh chixr nhat: a, b; 0<a,b <48
Ta cé: ab=48<:>b:ﬁ. Chu vi: P(a):z(a+ﬁj
a a

P'(a) = 2(1—%]  P'(@Q)=0=a=443

Bang bién thién:

a 0 43 48

P'(a) - 0 +

(a) 2
P \ 16\/_: /

Vay hinh chit nhat c6 chu vi nhé nhat bang 16+/3 khi canh bing 4+/3.

Cau 33: Ngudi ta lam chiéc thang phi dang hinh try, kin hai day, v6i thé tich theo yéu cau 1a 2zm®. Hoi ban
kinh day R va chiéu cao h cua thang 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.
Loi giai
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Chon B

Tir gid thiét ta co: V = 7R*h =27 = h=32.
R
Dién tich toan phan cua thing phi 1a:
S, =27Rh+27R* = ZH(RZ +%] .
Xéthamsé f(R)=R’ +% Vi R e(0;+00). Ta co:

, 2 2(R°-1
f (R):ZR—EZ%
f'(R)=0=R=1

Bang bién thién

y’ - 0 +
+00 Joo
3

Suy ra dién tich toan phan dat gia tri nho nhat khi R=1=>h=2.
Vay dé tiét kiém vat liéu nhat khi 1am thing phi thi R =1m,h=2m.

Cau 34: Mot hop khong nap dugc 1am tir mot manh cac téng theo hinh mau. Hop c¢é day 1a mot hinh vubng
canh x(cm), chiéu cao h(cm) va co thé tich la 500(cm3). Hay tim do dai canh cua hinh vudng sao

cho chiéc hop duoc 1am ra tén it nhién liéu nhat.

h
X
X
A. 5 cm. B. 10 cm. C. 2 cm. D. 3 cm.
Loi giai
Chon B
Dé ton it nhién liéu nhat thi dién tich toan phan phai nho nhat.
V :xz.h:SOO:hzg.
X
(/ 723 Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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S = x2 +4xh = x? +M VGi Xe(O;lO\/g)
X

= f '(x):0<:> 2X— 2000 =0 = x =10 (théa mén).

XZ

Bang bién thién:

X

0 10 103
%) ||~\_\‘3DD / 380

Suy ra dién tich toan phan dat gia tri nhé nhat 300 khi x =10.
Cau 35: Nguoi ta mudn xay mot chiéc bé chira nudc ¢ hinh dang 1a mot khdi hop chix nhat khdng nap cé thé

tich bang ? m®. Biét day ho 1a mot hinh chir nhat c6 chiéu dai gap doi chiéu rong va gia thué tho

xay 1a 100.000 d¢6ng/ m?. Tim kich thuéc caa hd dé chi phi thué nhan cong it nhat. Khi d6 chi phi thué

nhan cong?
B (. ]
|
A. 13 tri¢u dong. B. 17 triéu dong. C. 15 triéu dong. D. 11 triéu dong.
Loi gidi
Chon C

Goi x(x>0) lachiéu rong ciia day suy ra thé tich bé nuéc bang

v Z2xn =50 250
3 3X

Dién tich xung quanh hd va day bé 1a S =6x.h+2x* = 500, oy (x>0)
X

Xét ham sd f(x):¥+2x2 Véi x € (0;+x)
f’(x):—5l20+4x:0<:>x:5
X

Lap bang bién thién ciia ham sé f () trén (0;+ ) ta thiy ham sé day gia tri nhé nhét khi
X=5
Vay chi phi thué nhan cong la: 150.100000 =15000000 ( dong)

Cau 36: M0t co sé san xuat khan mit dang ban mdi chiée khin véi gia 30.000 ddng mot chiée va mdi thang co
s& ban duoc trung binh 3000 chiéc khan. Co so san xuat dang co ké hoach tang gia ban dé co loi nhan
t6t hon. Sau khi tham khao thi truong, ngudi quan Iy thiy rang néu tir mac gia 30.000 dong ma cir
tang gia thém 1000 dong thi mdi thang s& ban it hon 100 chiéc. Biét vén san xuat mot chiéc khin



PANG Ki KHOA HQC LIVESTREAM — CHINH PHUC PIEM 8, 9, 10 MON TOAN!

khong thay di 1a 18.000. Hoi co s& san xuat phai ban véi gia méi 1a bao nhiéu dé dat loi nhuan 16n

nhat.
7 e, e
A. 39.000 ddng. B. 42.000 dong. C. 43.000 ddng. D. 40.000 dong.
Loi giai
Chon A

Goi s6 tién can tang gia mdi chiéc khan 1a x (nghin dong).
Vi ctr ting gia thém 1 (nghin ddng) thi s6 khan ban ra giam 100 chiéc nén ting x (nghin ddng) thi sé
xe khin ban ra giam 100x chiéc.
Do d6 tong sé khan ban ra mdi thang la: 3000—-100x chiéc.
Luc dau ban véi gia 30 (nghin ddng), mdi chiéc khin c6 13i 12 (nghin dong). Sau khi tang gia, mdi
chiéc khan thu duoc s6 13i 1a: 12+ X (nghin dong).
Do d6 t6ng s6 lgi nhuan mot thang thu dugc sau khi ting gia 1a:
f (X) = (3000—100X)(12 +X) (nghin dong).
Xétham s f (x) =(3000—100)(12+X) trén (0;-+e0).
Taco: f(x)=-100x"+1800x+36000.
f*(x) = —200x +1800
f(X) =0 <>—200x+1800 =0 <> x =9
Lap bang bién thién ciia ham s6 f () trén (0;+co) ta thay ham so day gia tri I6n nhat khi
x=9
Nhu vy, dé thu duoc loi nhuan cao nhét thi co sé san Xuét can ting gia ban mdi chiéc khan 1a 9.000
ddng, tirc 12 mdi chiéc khan ban véi gia méi 1239.000 dong.
Cau 37: Mbt loai thudc duoc dung cho mét bénh nhan va nong d6 thude trong méu cia bénh nhan duoc giam
sat boi bac si. Biét rang nong do thudc trong méau cua bénh nhan sau khi tiém vao co thé trong t gio

duoc tinh theo cong thuc c(t) = Sau khi tiém thudc bao lau thi néng d6 thudc trong mau cua

t2+1

bénh nhan cao nhét?

= ad l"\
|3"g| Sl_@l?‘%!

A. 4 gio. B. 1 gio. C. 3 gio. D. 2 gio.
Loi giai
Chon B
W6 Thay Ho Thirc Thudn - Birt Phd Pé Thanh Cong!
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Taco: c(t)= t2+1vc’wi t e (0;+)
, ~t?+1
c'(t)= —
(t +1)
2
¢(t)=0e M _peot=1.
(t2+1)

Bang bién thién

+0c0

;

1 ..
Vay maxc(t)== khi t=1.
y (05+00) ( ) 2
Cau 38: Nha xe khoan cho hai tai xé An va Binh m&i nguoi lan luot nhan 32 lit va 72 lit xing trong mot thang.
Biét rang, trong mot ngay tong sé xdng ca hai ngudi sir dung 1a 10 lit. Téng sé ngay it nhat dé hai tai
xé st dung hét sb xang duoc khoén 1a

A. 15 ngay. B. 4 ngay. | C. 10 ngay. D. 20 ngay.
Loi gidi

Chon D
Goi x (Iit) (0<x<10) la s6 xang An sir dung trong 1 ngay.

Khi d6: 10—x (lit) 1a s6 xang Binh st dung trong 1 ngay.

Suy ra f(x)=%+lo7zx , x€(0;10) la tong s6 ngay An va Binh st dung hét s6 xing dugc khoan.
32 72 32 72
Taco: f(x)=— =t
aco: f(x) T I (x) X2+(10—X)2
. 32 72 x=4
Cho f (X)—0©‘7+(1O_X)2 B C{x:—ZO%(OJO)

Bang bién thién:
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x 0 4 10
f'(x) - 0 +
f(x) o > +aow
— . -

Theo bang bién thién it nhat 20 ngay thi An va Binh sir dung hét luong xing duoc khoén.

Cau 39: Dé thiét ké mot chiéc bé ¢ hinh hop chit nhat c6 chiéu cao 1a 60cm, thé tich 96000cm®. Ngudi tho
dung loai kinh dé sir dung 1am mat bén c6 gia thanh 70000 VNB/m? va loai kinh dé 1am mat day co
gia thanh 100000 VNB/m?. Tinh chi phi thap nhat dé hoan thanh bé ca.

A. 83200 VND. B. 320000 VND. C. 832000 VND. D. 32000 VND.
Lai giai
Chon A

Goi X, y(m) (x>0,y>0) lachiéu dai va chiéu rong ciia day bé, khi d6 theo dé ta suy ra

0,6xy =0,096 < y = 016 . Gia thanh cua bé ca duge xac dinh theo ham sb sau:
X

f(x)=2.0,6(X+Ej.70000+100000xw = f(x)=84000(x+w]+16000 (VND).
X X X
f’(x):84000(1— 0’126), £/(x)=0 x=0,4,
X
Ta c6 bang bién thién sau:
x 0 0.4 +a

Fix) - 0 +
Fix) \ £(0.4) /

Dua vao bang bién thién suy ra chi phi thap nhét dé hoan thanh bé ca la f (0,4)=83200 VND.

Cau 40: Mot doanh nghiép tu nhan A chuyén kinh doanh xe gin may céc loai. Hién nay doanh nghiép dang tap
trung chién luoc vao kinh doanh xe hon da Future Fi v&i chi phi mua vao mét chiéc 14 27 va ban ra
Véi gid 1a 31 tridu dong. Vi gia ban nay thi s6 lugng xe ma khach hang s& mua trong mot nam 1a 600
chiéc. Nham muyc tiéu diy manh hon nita lwong tiéu thy dong xe dang an khach nay, doanh nghiép dy
dinh giam gia ban va wdc tinh rang néu giam 1 triéu ddng mdi chiéc xe thi sé lwong xe bén ra trong
mot nam 12 s& ting thém 200 chiéc. Vay doanh nghiép phai dinh gi ban méi 1a bao nhiéu dé sau khi
da thyc hién giam gia, lgi nhuan thu duoc s& 1a cao nhat.

C 7\83 Thay Hé Thirc Thudn - Birt Phd Pé Thanh Cong!
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A. 30 triéu dong. B. 29 triéu dong. C. 30,5 trisuddng.  D. 29,5 triéu dong.
Loi giai

ChonC

Goi x ( triéu dong) 1a sb tién ma doanh nghiép A du dinh giam gia; (0<x<4).

Khi do:

Loi nhuan thu dugc khi ban mot chiéc xe 1a 31—-x—27 =4—x.

S6 xe ma doanh nghiép s& ban dugc trong mot nam 1a 600+ 200X .

Loi nhuan ma doanh nghiép thu duoc trong mot nam la

f (x) =(4—x)(600+200x) =—200x + 200x + 2400 .
Xéthamso f (x)=-200x"+200x + 2400 trén doan [0; 4]

Taco: f'(x)=-400x+ 200

f'(x) =0« -400x+200=0 < x=%

£ (0) = 2400; f (4) = ~1600; f @ - 2450
1

max f (x)=2450 < x ==

[0:4]

Viy gia méi cua chiéc xe 1a 30,5 triéu dong thi lgi nhuan thu duoc 13 cao nhat.

Cau 41: Mot cira hang ban budi Poan Hung cua Phl Tho vai gia ban mdi qua 1a 50000 ddng. Vai gia ban nay
thi mdi ngay cira hang chi ban dugc 40 qua. Ctra hang du dinh giam gia ban, udc tinh néu cira hang ctr
giam mdi qua 1000 dong thi s6 budi ban ting thém duoc 12 10 qua. Xéc dinh gia ban dé cua hang thu
duoc loi nhuan cao nhat, biét rang gia nhap vé ban dau cho mdi qua 1a 30000 dong.

A. 39000 déng. B. 42000dong - C 42000dong ~ D. 40000 déng.
Loi giai
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Goi x la gia ban thyc té caa mdi qua buoi Poan Hung (x : dong, 30000 < x <50000).

Tuong &ng Véi gid ban 1a x thi sé qua ban dugc 1a; 40+ £(50000 —X)= _ 1 yis40.
1000 100

Goi f(x) 1a ham loi nhuan thu dugc ( f (x) : dong), ta co:

f(x)= (—i X+ 540) .(x—30000) = - L x* +840x —16200000
100 100
Xétham s f (x) = —ﬁ x? + 840 —16200000 trén dogn [30000;50000]
o 1
Taco: f'(x)=-——x+840
50

f '(X):O(:)—ix+840:0c:>x:42000
50

f (30000) =; f (50000) =; f (42000) =1440000

max_f(x)=1440000 khi x = 42000

x[30000;50000]
Vay véi gia ban 42000 dong mdi qua budi thi ctra hang thu duoc loi nhuan 16n nhat.
Cau 42: Mot xuong in c6 8 may in, mdi may in dugc 4000 ban in kho gidy A4 trong mot gio. Chi phi dé bao
tri, van hanh mot may trong mai lan in 1a 50000 dong. Chi phi in 4n ciia n may chay trong mét gio la
20(3n+5) nghin ddng. Hoi néu in 50000 ban in kho gidy A4 thi phai sir dung bao nhiéu may dé thu

duoc nhiéu 1di nhat?

—

A. 6 may. B. Smay. C. 4 may. D. 7 may.
Loi giai

Chon B
Goi s6 gid canin 1a x thi n may in dugc 4000.n.X ban in trong x gid.

Ta c6 4000.n.x =50000 = nx = %

Chi phi ciia n may chay trong x gio la 20x(3n+5) nghin dong.

Chi phi dé bao tri n may la 50n nghin dong.

Téng chi phi 1a f (n)=20x(3n+5)+50n =60xn+100x+50n = 7so+@ +50n
/ 8?):“ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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f’(n):—1i§0+50, f'(n)=0<n=5.

Bang bién thién

n 1 5 8
fl(n) - 0 +

f(n) \ £65) /

Dé thu duoc tién 14i cao nhat can chi phi thap nhat, vay n=5

M6t con cé hdi boi nguoc dong ( tir noi sinh sdng) dé vuot khoang cach 300km (t6i noi sinh san). Van
téc dong nudc 1a 6km/ h. Gia sir van tdc boi ciia ca khi nudc dimg yén 1a v km/ h thi nang luong tiéu
hao cua ca trong t gio cho bai cong thic E(v)=cv’t trong d6 C 1a hang s6 cho truéc. E tinh bang

Jun. Van tdc boi ciia ca khi nudc ding yén dé nang lugng cua ca tiéu hao it nhat bang:

A.12km/ h. B.8km/ h. C.10km/ h. D. 9km/ h.
Loi giai
Chon D
Thoi gian ca boi: =30 e evt- cvs.@.
V-6 V-6

Xét ham so E (V) :cv3.£23 Voi v e (6;+0).
V —
~ -300cv° 900cv?

—+ =0=v=09.
(v—-6) V-6

E'(v)

Duya vao bang bién thién:

E() - 0 +

E(v) \ o) /

=E..,oVv=9.

Dé lam mat chiéce cde bang thay tinh dang hinh tru véi day céc day 1,5 cm, thanh xung quanh céc day
0,2 cm Vva c6 thé tich that (thé tich nd dung duoc) 12 4807 cm® thi nguoi ta can it nhat bao nhiéu
cm?® thay tinh?
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A. 70,167 cm®. B. 80,167 cm?. C. 85,667 cm®. D. 75,667 cm?®.
Loi giai
Chon D
A Le N N o N . . 480
Goi ban kinh va chiéu cao hinh try bén trong lan luot l1a =, h tacé: y = h= =

: . 480

Thé tich hinh tru bén ngoai la: V :ﬁ(r+0,2)2.(h +1,5) :ﬂ(HO’Z)Z'(r_zH’SJ'
, . . 480

Thé tich thuy tinh la: 7z(r+0,2)2 (r—z +1, 5)—480%.

Xét f (r)=7r(r+0,2)2.(4—820+1,5) r>0.

r
= f'(r):2ﬁ(r+o,z)($+1,5j+ﬂ(r+o,z)2.(_9%
f'(r):O @2(4%820+1,5j:(r+0,2).9rg<:>3=¥ sr=4,
r
Bang bién thién
r 0 4 +ao
70) : 0o+
7 | == ==
\ ﬂ}r/
50 |

27783

Vay thé tich thily tinh ngudi ta cn it nhét Ia 77— 4807 ~ 75,667 (cm®).

Cau 45: Mot ngon hai dang dat tai vi tri A cach bo bién mot khoang AB =4(km). Trén bo bién c6 mot cai kho
& vitri C cach B mot khoang BC =7(km). Ngudi canh hai dang phai chéo do tir vi tri A dén vi tri
M trén bo bién véi van téc 6(km/h) rdi di xe dap tir M dén C véi van téc 10(km/h) (hinh vé bén).

Xac dinh khoang cach tir M dén C dé nguoi do ditir A dén C la nhanh nhat.

8}“ Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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A

X
o
B M C
<«—7km ———>
A. 9km. B. 6km. C. 3km. D. 4km.
Loi giai
Chon D

Quang duong AM =+/AB? + BM? =416+ (7—x)’

J16+(7-x)?
6

Thoi gian di quang duong AM la (9i0).

Quéng duong MC = x = thoi gian di quang duong MC |a % (0io).

Téng thoi gian di tir A dén C 1a y:%\/16+(7—x)2 +%x (v6i 0<x<7).

X—7 1

—
J16+(7-x)° 10
y' =0 6416+ (7-x)* =10(7-x) <x=4.

1 41 17
Y(O)=g\/@, y(7):%, y(4)=E.

!

y:

|~

Vay GTNN la y(4) = % tirc 1a khoang cach x=4 (km).

Cau 46: Mot nguoi can di tir khéch san A bén bd bién dén hon dao C . Biét rang khoang céch tir dao C dén
b bién 1a 10km, khoang cach tir khach san A dén diém B trén bo gan dao C nhat 1a 40km . Nguoi
d6 c6 thé di duong thay hozc di duong bo rdi di duong thuy (nhu hinh vé bén). Biét kinh phi di duong
thay 1a 5 USD/Km , di duong bo 1a 3 USD/Km . Hoi nguoi d6 phai di dudng bo mot khoang bao nhiéu
dé kinh phi nho nhat? (AB = 40km, BC =10km)
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< B
A.%km. B. 10km. C.6—25km. D. 40km .
Loi gii

ChonC

Pat AD = xkm, x <[0;40] = BD = 40— X = CD = /(40— x)’ +10° .

Téng kinh phi i tir A dén C 13 f (x) = x.3+ /(40— x)’ +10° 5.

f (x) = 3x+5v/x? —80x+1700 ,

2
2x —80 o 1/(x)= 3x% —80x +1700 +5x—200

f'(x)=3+5
() 2/x2 —80x +1700 Jx? —80x +1700

f'(x)=0 & 3yx2 —80x+1700 = 200 —5x < x:%.

Bang bién thién

x 0 40

f(x) _

Cau 47: Mot ngon hai diang dat ¢ vi tri A cach b 5km, trén b bién c6 mot kho hang & vi tri C cach B mot
khoang 7km. Nguoi canh hai ding c6 thé chéo thuyén tir A dén M trén b bién vai van téc 4km/h
réi di bo tr M dén C véi van téc 6km/h . Xac dinh do dai doan BM dé nguoi d6 di tir A dén C
nhanh nhét.

A 25km. B. %km. C. %km. D. 32 km.

65
0

Loi giai
Chon A

Goi BM =x (km), 0<X<7.Khido: AM =y/25+x* va MC=7-x.

xX*+25 7-X
= + .
4 6

Theo dé bai ta cd: f (x)

c 8>1“i Thay Hé Thirc Thudn - Biit Phd Dé Thanh Céng!
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f’(x)_3x 2\/25+x
4425+ X

x>0 >0

Cho f'(x)=0« 2y25+%? —3X<:>{ ) @{X o x=25.
= x =+2:/5

. 29 N74 14— [
5: == ()= 2
Khi do: £(0)=1>, F(7)==, a f(25)= >

Vay erggr}]f() (2[) 14— \/_

Mot bire tudng cao 2m nam song song Véi tda nha va cach tda nha 2m. Nguoi ta mudn ché tao mot
chiéc thang bac tir mat dat bén ngoai buc tuong, gac qua birc tuong va cham vao tda nha (xem hinh
v&). Hoi chiéu dai téi thiéu caa thang bang bao nhiéu mét?

Toa nha

E

A. 4/2m. B. 6m. C. 3J5m. D. 4+/2cm.
Lo giai

Chon A

bit BC =x(x>0). Tacantim x déd¢ dai CD dat GTNN.

BC X AC X+2 x+2
Ta co = = CD= AC— VX
aco CE x+2 CD:>
VX2 +4(x+2)

X
X 8
f'(x)= - ' (x)=0 x=2.
(%) U +4 x3Ux2+4 ()

bat f(x)=

Bang bién thién
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£(x) - 0 +

f |: _1-:] +aC \ -LJI_ / +axC

Vay GTNN Ia 4+/2,, tirc 1a khoang cach x=2 (m).

Cau 49: Hai con chudn chudn bay trén hai qui dao khéac nhau, xuit phat cting thoi diém. Mot con bay trén quy
dao 1a duong thang tir diém A(0;100) dén diém O(0;0) véi van téc 5 m/s.Con con lai bay trén qui
dao la duong thing tir B(60;80) dén diém O(0;0) véi van téc 10 m/s. Hoi trong qué trinh bay thi
khoang cach ngin nhat hai con dat duoc |a bao nhiéu?

y
o A(0:100)
_______________ B(60;80)
A ¢ i
O xr
A. 1045 m. B. 20~/5 m. C. 204/3 m. D. 103 m.
Loi giai

Chon B
Xét tai thoi diem t (gidy), t [0;10], con chudn chudn bay tir A vé O 6 toa d6 la A’(0;100—5t).
Con chudn chudn bay tir B(60;80) vé O(0;0) trén qui dao la duong thang c6 hé sb goc la

4 3 . 4
k=tana=—=cosa= =, Sina=—.
3 5

= B'(60-6t;80—-8t).

. o o . | x=60-10t.cosa X =60-6t
Do @6 tai thoi diém t, nd co toa do la —

y=80-10t.sinx y =80-8t
Taco: A'B' =(60-6t;—20-3t).

Khi d6, khoang cach giira hai con chudn chudn Ia:

d = AB'= /(60— 6t)’ +(20+3t)" < d =+/45t? ~600t + 4000
Xét ham sb f (t) =45t —600t +4000 trén doan [0;10]
Taco: f'(t)=90t—600
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f(t)=0 < 90t—600 = O<:>t—230

f (0)=4000; f (10) =; f(zgoj 2000

= min f (t)=2000 khi x=%

te[0;10]
Vay khoang cach ngin nhat cia hai con chudn chudn trong qué trinh bay 13 +/2000 = 20+/5 m.

Cau 50: Cho mét to gidy hinh chir nhat véi chiéu dai 12 cm va chiéu rong8 cm. Gap géc bén phai cua to gidy
sao cho sau khi gap, dinh cia goc d6 cham day dudi nhu hinh v&. Dé d6 dai nép gap 1a nho nhit thi gia
tri nho nhit d6 bang bao nhiéu?

A B
A
A" X
E 8
//
P4
1 Y
D F B
A. 6\/§ cm. B. 6\/5 cm. C. 6\/5 cm. D. 6 cm.
Loi giai

Chon A

Djt EF = x,EC =8—x= FC = /x* —(8—x)" =/16x—64 .

Tacoé AADF ~ AFCE(g.9)= EF _CF
AF AD’
AF — EF.AD 8x
FC \/16X 64
64x° 16x°
AE =+/AF? + EF? = x? .
= " \/16X 64 \/16X—64
16x°
= 0;8).
()= Tox_6s *< ()
2
()= 28 (16x—64)—16.16x°

(16x 64)
f'(x)=0< 768x% —3072x% —256x° =0 < 512x° —3072x*> =0 <> x =6.

Bang bién thién:
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Y=/ (X) = Vyin =/ frin =+/108 =6+/3.

Hoc sinh dky khoa hoc
1. Zalo thay Thuin Toan: 0869998668
zalo.me/84869998668
2. Facebook thay:
https://www.facebook.com/Thaygiaothuan.99/
3. Fanpage thay:
https://www.facebook.com/thaythuandaytoan
4. Tiktok thay:
https://www.tiktok.com/@thay hothucthuan
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