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

CHUONG

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

@ LY THUYET.

I. Djnh nghia: Cho ham s6 y = f (x) xdc dinh trén mién D .
f(x)<M,vxeD

e S6 M goi 12 gia tri 16n nhat caaham sé y = f (x) trén D néu: .
goi la gia tri y=1(x) {oneD,f(x0)=M

Ki hieu: M =max f (x) hoac M :mgle (x).

xeD
. . .. . y . A . [ f(x)=m,vxeD
e SO m goi la gid tri nho nhat cia ham s6 y = f (x) trén D néu: .
Ix, €D, f(x%)=m
Ki hiéu: m=min f (x)hodc m=min f (x)
xeD D
I1. Céch tim gid tri lén nhdt, gia tri nhé nhdt ciia ham sé
Quy tdc tim gia tri Ién nhdt, gia tri nhé nhat cia ham lién tuc trén mét dogn
Gia st ham s6 y = f (x) lién tuc trén doan [a;b]. Khi do, dé tim gia tri 16n nhat, gid tri nho nhat cua
ham f trén doan [a;b] ta lam nhu sau:
Budéc 1: Tim cdc diém X;; X,;...; X, thudc (&;b) ma tai d6 ham s6 c6 dao ham bang 0 hoac khong xac
dinh.
Budc 2: Tinh f(x,); f(x,);..; f(x,); f(a); f(b).
Budc 3: So sanh cac gia tri tim duoc.
S6 16n nhat trong céc gia tri do 1a gia tri 16n nhat cia ham f trén doan [a;b], sé nhé nhat trong cac
gid tri d6 1a gia tri nhé nhat ciaham f trén doan [a;b].
Cha y:
[a:b]

min f (x)=f(a)

[aib]

1) y'>0,vxe[ab]=
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f =f
max f (x)= f (a)

min f (x)=f (b)

[aib]

2) y'<0,vxe[a;b]=

3. Quy tic trén chi duoc sir dung trong cac bai toan tim gid tri 16n nhat, gia tri nho nhat caa ham s
trén mot doan.

4. D4i vé6i bai toan tim gia tri 16n nhat, gi tri nho nhat caa ham sé trén mot khoang (nira khoang) thi
ta phai tinh dao ham, 1ap bang bién thién caaham f rdi dwa vao ndi dung cua bang bién thién dé suy
ra gi tri 16n nhat, gia tri nho nhat cua ham f trén khoang (nira khoang) do.

5. Gid tri 16n nhat, gia tri nho nhit cua ham sé trén mot khoang (nira khoang) c6 thé khong ton tai.

@ HE THONG BAI TAP TU LUAN

DANG 1. TIM MAX-MIN TREN POAN BANG HAM SO CU THE, BANG BIEN THIEN, PO THI
HAM SO CHO TREN POAN VA KHOANG.

Caul: Chohamso y= f(x) liéntyc trén [-3;2] va cé bang bién thién nhu hinh duéi ddy. Goi M va m lan
luot 4 gia tri 16n nhat va gia tri nho nhat cia ham sé y = f (x) trén[-1;2]. Gia tri cia M +m bang bao
nhiéu?

T -3 -1 0 | 2
f'lx) + 0 - 0 + 0 -

f(x) /ff R“‘m / \
¥ - K\-‘

Léi gidi

TacoM =max f (x)=f (-1)=3va m=[rp1i;£}f(x)=f(0):0.

[-12]
VayM +m=3.
Cau?2: a) Tim GTLN, GTNN cta ham sé y = x* + 2x* —1 trén doan [1;\/5} .
b) Tim GTLN, GTNN cua ham s6 y =—x° +3x* +2 trén doan[-1;2].
Loi gidi
a) TXb: R.
y'=4x°+4x.

y' =0 4x +4x=0cx=0g[13].
y@Q)=2y(v3)=14
:ﬂ?%)jyzmkhi x =~/3va [%n]yzzkhi x=1.
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x=-1
va miny =2khi x=0.
= [-1;2]

b) BS: r[r_1512>](y:6kh| {

2
. . -X"-4 3
Tim gié tri 16n nhat caa ham sé f (X) =T trén doan {5;4} :

Loi gidi
x> —4 4 4 —x*+4
Taco f = =X—-——= f'(X)=-1+—= )
(x) == S () =1 =
) X=2
3 —-X“+4=0 _
T@nHm%g(—%j:FOQ=0c>3 T ex=2.
2 —<x<4
2 §<X<4

Tacé f@:%’; f (2)=—4: T (4)=-5.

Do hamsé f (x) xéc dinh va lién tuc trén {2;4} nén max f (x)= f (2)=—4.
Xe[§;4}
2

Tim gia tri nhé nhét ciia ham s y = x* —3x+1 trén doan [0;2].

Léi gidi
x=1€[0;2]
Taco: y'=3x*-3;y'=0< .
x=-1¢[0;2]
y(0)=1; y(1)=-1; y(2)=8.
Suyra miny=-1.
(0:2]
. N X N o, £ N . , £ , N x X2—2X+2 ~
Goi M va m lan luot la gia tri 16n nhat va gid tri nho nhat cia ham so y:—2 trén
X_
[3;2+242]. Tinh M —m.
Loi gidi
s X2=2X+2 . _
Ham sé y=——"""% x4c dinh va lién tuc trén [3,2+2\/§].
Tacéy=x+i:>y’=1— 2 5
X—2 (x-2)
2 x=2-+/2 95[3;2+2\/§}
' 2
y=0<1- -=0c(x-2) =2« :
(x—2) x=2+2 €|:3;2+2\/§:|
Tacé: y(3)=5; y(2+\/§)=2+2\/§; y(2+2\@)=5€+4.
Suyra M =5\/§2+4vam:2+2\/§.
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Vay M —m=5*/§2+4—(2+2\/§)=%.

X2+ X+4

Kihiéu m va M lan luot 12 gia tri 16n nhat gia tri nho nhat caa ham sé y = .
X+

trén doan [0; 3]

. Tinh gié tri cua ti s6 M
m
Loi gidi
Tap xac dinh D:R\{—l}
c(2x+1)(x+1)-x*—x-4  x*+2x-3, X€[0;3]<:>
(x+l)2 (x+1)2 " ly'=0
Taco f(0)=4; f(1)=3 f(3)=4.

x=1.

Do d6 m=min f(x)=3; M =max f(x)=4:>M
[0:3] [0:3] m

wl s

2
. . . . X" -4 3 N
Goi gia tri 16n nhat caa ham sd, gid tri nho nhat caa ham s6 f (X) = trén doan {5;4} lan luot
la M,m.Tim M —-3m
Loi giai
x> —4 4 4  —x*+4
Taco f(x)= =X-—=f'(X)=-1+ - =——.
(x) == = ()= =
) X=2
3 -X“+4=0 _
Trén khoang (—;4): f'(x)=0< o570 o x=2.
2 Z<x<4
2 §<x<4

Taco f@z‘%’; f(2)=—4; 1 (4)=-5.

Do ham so f (x) xéc dinh va lién tuc trén B;q nén max f (x)= f (2)=-4.
Xe[§;4}
2

min f (x)= f (4)=-5.Hay M =—4;m=-5 suyra M —3m=11.

Cho ham s f (X) lién tuc trén doan [—2;3] ¢6 do thi nhu hinh vé& dudi day. Goi m, M lan luot la gia

tri nho nhét va gié tri 1on nhét cua ham s trén doan [-2;3]. Gia trj cia 2m—3M bing bao nhiéu?
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Loi gidi
Dua vao do thi ta x4c dinh dugc m=-3; M =4. Tacé 2m-3M =—6-12=-18.

Cau9: Chohamsd f(x) lién tuc trén [-15] va co dd thi nhu hinh v& bén dudi. Goi M va M lan luot Ia
gi4 tri 16n nhét va nho nhat cia ham sé da cho trén [—1;5]. Gid trj caa M —m bing bao nhiéu?

y

1

-1 /

Léi gidi

Dva vao hinhvg, taco M =3 m=-2=M -m=5.

Cau 10: Chohamsé f X lién tuc trén [—1;3] va co db thi nhu hinh v& bén. Goi M, m lan luot 1a gi4 tri I6n
nhat va gia tri nho nhit cia ham s§ y = f (x) trén [-13]. Tinh M —m.

Y,

4 y=flz)

W m=—

E/u 1 : %
AR
Loi gidi
Quan sat o thi ta thdy ham s6 y = f (x) dat gia tri nho nhat trén [-1,3] la -1 tai diém x=-1 va
dat gid tri I6n nhat trén [-13] la 4 tai diém x=3.Dod6é M =4,m=-1.
Gid tri M —m=4—(-1)=5.
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Cau 11: Chohamsé y= f(x) lién tuc trén doan [—2;6] c6 dd thi nhu hinh v&. Goi M, M 1an luot 14 gi tri

l6n nhét, gié tri nho nhit cua f (X) trén doan [—2;6]. Gid tri cia 2M +3m 14

Ay

Léi gidi

Nhin vao d6 thi ta thdy: M =6, m=—4.
Vay giatri 2M +3m=2.6+3.(-4)=0.

Cau 12: Cho ham sé y =~/—X* +4x+21—/-x? +3x+10, goi Y, 12 GTNN ciia ham sé di cho, dat duoc tai

diém x,. Tinh 6x, +y; .

Loi giai
TXD: D=[-2;5].
Xét ham s6 da cho xéc dinh va lién tuc trén [—2;5]
Taco: y' = .- <3 (-2<x<5).
VX2 £4x+21  2J-x2+3x+10
y'=0 —X+2 2x—-3 0

2= + —
VX2 +4x+21  24/-x2+3x+10

& (2X—4)V=X" +3x+10 = (2x = 3)\/—x> +4x+ 21

—2<X<5

< 9(2x—-4)(2x-3) >0

(2x —4)*(—x* +3x+10) = (2x —3)*(—x* + 4x +21)

Xe (—2;%})[2;5)
Xe(—2;§:|U[2;5) 1 1
= 2 S x=2 = x=>¢(-2;5)
25(2x—3)" =49(x-2)’ 3 ’
- 2
1

1 .
Xét: y(-2) =3, y(ﬂ =V2;y(6) =4 = miny = y[%)z V2
Suy ra, X, =%, y, =~[2 = 6% +Y; =10
Cau 13: Tim gia tri 16n nhat va nho nhat (néu cd) cua cac ham sé sau trén doan da chi ra
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a) y=Xx-Inx trén doan B;e}

b) y = x+cos® x trén doan [0;%}
c) y="f(x)= (XZ - Z)GZX trén doan [-1;2]
d) y=cos2x+2sin x trén doan {o; %}
Loi giai

a) y=Xx-Inx trén doan B;e]
A s s A 1 .. ., 1 1
Tap xac dinh D=(0;+x).Taco y'=1-=.Xét y=0<=1--=0< x=1e E;e
X X

Xét y(%):%ﬂnz, y(1)=1y(e)=e-1.Dodo m=miny=1 va M =maxy=e-1.

—.€ —€
2 2

b) y = x+cos® x trén doan [O%}
Ham s6 lién tuc trén doan {0;%} cO y'=1-2cosxsinx=1-sin2x = y'=0<sin2x=1

ox=Li2kr ox=Z+kr (keZ).Do XE[O;Z}DXE{Z}
2 4 4 4

y(0)=1
Mat khac

x=1e[-12]

x=—2¢[—1;2]'TaCé F()=—e% f1)=—e5 T(2)=2¢f

f’(x):0<:>x2+x—2:0<:{
Vay M =max f (x)=f (2)=2e"; m=min f (x)= f (1)=—€" .

[-12] [-12]

d) y=cos2x+2sin x trén doan {0; %}

Xét ham s y =cos2x+2sin x trén {O%}

Tacd y' =-2sin2x+2c0s X =—4sin X.C0S X + 2C0S X = 2C0S x(—Zsin X+1).
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3,

T

x:5+k7r

cosx=0
Giai y=0e|  1&|x=2+k2z (keZ).
sSinXx=— 6
2 5Y/4
X=—+k2rx1
L 6

Xét trén doan {O%} y’=0 c0 cac nghiém x:%;x:%

Taco y(0)=1; y(zjzl; y(zj:g Suy ra maxy=§, miny =1.
O e
DANG 2: TIM MAX- MIN BANG PHUONG PHAP POI BIEN
Cau 14: Tim gié tri 16n nhét va gia tri nho nhit caa ham sé Y =sin’ Xx—4sinx+2,
Léi gidi

Pit t =sin x diéu kién —1<t <1 ham s di cho tré thanh y = f (t) =t* -4t + 2.

Taco f'(t)=2t—4, f'(t)<0 véi Vte[-1;1] nénhamsé f(t) nghich bién trén [-11] do d6

min £(0)= @) =-1va max t()=f(-)=7,

Vay ham sb da cho ¢c6 GTLN a7 va GTNN la 1.
Cau 15: Chohamsé y=f (X) c6 bang xét ddu bién thién nhu sau:

X | -« -2 0 1 3 +a0

SRR

Gi4 tri 16n nhat ciia ham s6 f (sinx—1) bing bao nhiéu?

Loi gidi
bit sinx-1=t,(-2<t<0).
Bai toan quy vé tim gia tri 16n nhat cia ham sé y = f (t) trén doan[-2;0].
Tir bang bién thién ta c6 gia tri I6n nhat cua ham s6 y = f (t) trén doan[-2;0] 1a 3khi t=-2 hay
sinx:—lcx:%+k27z,kez.

Vay gi tri I6n nhat cua ham s6 f (sin x—1) bang 3.
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Cau 16: Cho ham séy = f(x) xac dinh va lién tyc trén R c6 d thi nhu hinh v& bén. Goi M vam lan luot 12 gi&
tri I6n nhat va nho nhat ciia ham séy = f(—sinx + 2). Gia tri cia M — m bang

YA

3
2
/1

O

=Y

|
—f =

N ——

Loi gidi
Dt t=—sinx+2 vi —1<sinx<l=te[L3]. Xéthamso y = f (t) voi te[L3],
Tir d6 thi da cho, ta co M = max f(t)= f(3)=3;r3i3? ft)=f(2=—2=M -m=5.

DANG 3: BAl TOAN THUC TE
I. Phwong phap:
Bude I:  Goi an va xéac dinh diéu kién cho an.
Buwdc 2:  Biéu dién cac dai lwong chua biét theo an sé va cac dai lugng da biét.

Budc 3:  Xét ham s6 biéu thi dai luong ma dé bai yéu cau. Tim gia tri I6n nhat, gia tri nho nhat cia
hém s0 do trén dieu kién cua an.

Buoc 4. Két luan.

Chu y:

Ta ciing c6 thé st dung cac bat dang thirc dé tim gid tri 16n nhat, gia tri nho nhat cua biéu thirc. Mot s6

bat ding thirc thuong ding.

1. Bat dang thic AM —GM :

- Cho hai s6 thuc a,b>0 ta co: a%bz@ hay a+b>2ab .
Dau "=" xay ra khi va chi khi a=Db.

- Cho ba sb thuc a,b,c >0 ta c6: a+2+c > 3/abc hay a+b+c>3%abc.

Dau "=" xay ra khi va chi khi a=b=c.
2. Bat dang thirc BunhiacopxKki :

- Cho hai b¢ sb thuc (a;b),(x;y) taco: |ax+by|£\/(a2+b2)(x2 +y?).

Dau "=" xay ra khi va chi khi ay =bx.
- Cho hai b sé thuc (a;b;c),(x;y;z) taco:

|ax+by+cz|£\/(a2+b2+c2)(x2+y2+22).

Dau "=" xdy ra khi va chikhi a:b:c=x:y:z.
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Tinh dién tich 16n nhat S__ caa mdt hinh chit nhat noi tiép trong nira dudng tron ban kinh R =6cm
néu mot canh caa hinh chit nhat nam doc theo duong kinh caa hinh tron ma hinh chit nhat dé ni tiép.

Loi gidi
Cach 1.

Goi chiéu dai AD =2x(0<x<6)= AB=+36-x".

Dién tich hinh chit nhat 1a S =2x/36—x2.
Xét f(x)=xy36—x" trén (0;6),taco f'(x)=+36-x" Y _pex-i2,

36 —x?
32 6

T | 0 :
f(z) +
f(z) / \\
0 0
Vay gia tri I6n nhat caa dién tich hinh chix nhat ABCD la 36cm?.
Céch 2.

T

0
36

Pat AB=CD=2x(0<x<6).Khid6 AD=yDO? -~ AO” =4/36—x* .
2 2
Suyra s, =2x/36—x* < 2-#:36.

Déu bing xay ra khi x =~/36—x> hay x=3v2.

Vay gia tri 16n nhit caa dién tich hinh chit nhat ABCD 1a 36cm?.

Mot doanh nghiép can san xuat mot mat hang trong dang 10 ngay va phai st dung hai may A va B.
May A lam viéc trong x ngay va cho sé tién i la x*+2x (triéu dong), may B lam viéc trong y
ngay va cho sé tién ldi la 326y — 27y (trigu dong). Hoi doanh nghiép do6 can sir dung may A trong

bao nhiéu ngay sao cho sé tién lai Ia nhiéu nhat? (Biét rang hai may A va B khong ddng thoi lam
viéc, may B lam viéc khéng qua 6 ngay).
Loi gidi
Theo gia thiét :
= Thoi gian lam viéc cua may A la x ngay.
= Thoi gian lam viéc caa may B la y ngay.

Néntaco x+y=10< y=10—x (*).
Val<y<6=4<x<10.

S tién 1ai f(x)=x°+2x+326(10—x)-27(10~x) (thay (*)vao).
< f(x)=28x>-810x" + 7776x — 23740 Vi x €[ 4;10).
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Taco f'(x)=84x"—-1620x+7776.

' _ 2_ — — :E
f'(x)=0<>84x" ~1620x+7776 =0 <> x =9v x 7(z).

Bang bién thién.

z | 4 9 10
W7+ 0 - v
flz) ? f(9) ?

/ /
Z f(4)/ \fmZ

3

Tu BBT tacd x=9 lagiatri can tim.
M6t manh dat hinh chix nhat ABCD c6 chiéu dai AB =25m , chiéurong AD =20m duoc chia thanh
hai phan bang nhau bai vach chin MN (M, N lan luot 13 trung diém BC va AD). Mot doi xay dung
lam mot con duong di tir A dén C qua vach chan MN, biét khi lam dudng trén mién ABMN mdi
gio lam dugc 15m va khi lam trong mién CDNM mai gio lam dugc 30m . Tinh thoi gian ngan nhat
ma doi xay dung lam duoc con duong ditir A dén C.

Loi gidi
Céch 1.
Do can thoi gian xay la ngan nhat nén con duong lam trén mdi mién phai la nhig duong thang.

Goi AE va EC lan lugt 1a doan dwong can lam. Véi NE = x(m) (v6i 0<x <25).

= EM =25—x(m).

AE = AN? + EN? =100 + x°

EC=MC? + EM? =100 +(25-x)"

= Thoi gian dé lam doan duong tir A dén C 1a:

N J(25-x)" +100
H(x)=2E L EC_ 1°fS+x2+ ( ;2 " (h) (v6i 0<x <25)

Ta duoc

15 30

()= e
15100+ x 30.\/(25—9() +100

Xét t'(x)=0 il 2-x =0

15V100+x*  30.\/(25-x) +100
& 2xy(25-x)" +100 = (25— x)100 + x*
& 4x*((25-x)' +100) = (25- )" (100+ ")

& 4x%(25-x)  +400x? ~100(25-x) —(25-x) x? =0.
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& 4(25-x)' (x* ~25)* 207 - (25-x)' | =0

& (x-5)(4(25-x)" (x+5)+x* (45-x)| =0 = x =5

t(O):4+@

6

Ta duoc

Vay thoi gian ngan nhat lam duoc con duong di tir A dén C la %(h)
Céch 2.
J 25— x)° +10? \/202 2x)° \/25— ? $10?
Xét t(x)= 1Oz+x2+\/( x) + = +(2e) (5] + (V6i 0<x <25).
15 30 30
Lai c6 \/202+(2x)2 +\/(25—x)2 +107 2\/(45—x)2+(2x+10)2 (do ul +[o] > Z+5).

& (207 +(2x)] +(25-x)’ +10° 2 [5(x—5) + 2000 .

§ \/S(x—S)Z +2000 2000 _ 26
> > ==

Do do t(x) 30 30

Vay t(x) =¥

min

(h) khi vachi khi x =5 (m).

Vay thoi gian ngin nhat 1am duoc con duong ditir A dén C a %(h)
Hai thanh phd A va B cach nhau mét con séng. Nguoi ta xdy dung mot cay cau EF bic qua song biét
rang thanh phd A cach con séng mot khoang 1a 5km va thanh phd B cach con séng mot khoang 1a 7km
(hinh v&), biét HE + KF =24km va d6 dai EF khong doi. Hoi xdy cdy cau cach thanh phd B 1a bao
nhiéu dé duodng di tir thanh phd A dén thanh phd B 13 ngdn nhat (di theo dudng AEFB)? (két qua lam
tron dén km)
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A 5km IT 74 Z

Song 7

B
Loi gii
bat HE=x va FK=y,véi x,y >0
Taco: HE+KF=24=x+y=24
AE =25+ x?
BF = \J49+y" = \[49+(24-x)
Nhan dinh AB ngéan nhat khi AE+ BF nho nhat (vi EF khong ddi).
Xétham b f(x)=x? +25+(24—x)" +49
X x—24
f'(x)= + ,Vxe(0;24).
) Jx?+25  x® —48x+625 (0:24)
Cho f'(x)=0=x=10
Bang bién thién
z |0 10 24
() - 0 +
12v5

Vay GTNN cia f(x) bing 7+/5 tai x=10=> BF = 7+/5 ~16km.

Mot chat diém chuyén dong theo quy luat S(t) =3t* —t*. Tim thoi diém t (gidy) tai d6 van toc v(m/s)
ctia chuyén dong dat gié tri 16n nhat?

Loi gidi
Tacé v=S'(t) =6t -3t :—3(t—1)2 +3<3, Vt>0.D4u "=" xay rakhi t=1

Vay van téc caa chuyén dong dat gié tri 16n nhat bang 3 tai thoi diém t =1 (s).

13 | Th.s Lé Viét (THPT Thang Long, Ha Noi) — Chuyén gia Chién lwoc Gido duc va Sy nghiép



bt L

LYo

Céau 22:

Cau 23:

Trung tAm BDVH Unix Thang Long - Website: trungtamunix.edu.vn
Thay Lé Viét toan Thiing Long “Khai Mé Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

Cho chuyén dong thang xac dinh boi phuong trinh S (t) = —%t“ +3t2—2t—4, trong d6 t tinh bing

gidy (S) va S tinh bang mét (m). Tai thai diém nao van téc cua chuyén dong dat gid tri I6n nhat?

Lo gidi

Van toc ctia chuyén dong duogc xdc dinh biv(t)=S'(t)=—t>+6t—2.

t=+2
Taco: V'(t)=-3t’+6=0< V2 .

t=—2
Do t >0, nén ta c6 bang bién thién

Fa 0 ’JE +00
V() - 0 _
—2+4.2

Dua vao bang bién thién suy ra van téc ciia chuyén dong dat gia tri 16n nhit tait = /2 .

Hang ngay muc nudc caa hd thuy dién & mién Trung I1én va xudng theo lwgng nuwdc mua va cac sudi
nuée d6 vé ho. Tur lic 8 gio sang, dd sdu cia muc nudc trong hd tinh theo mét va 1én xubng theo thoi
gian t (gio) trong ngay cho bai cong thirc:

1
h(t)= —§t3 +5t%+24t (t>0)
Biét rang phai théng bao cho cac ho dan phai di doi trude khi xa nudce theo quy dinh trudge 5gio. Hoi

can thong bao cho ho dan di doi trude khi xa nuéc may gio. Biét rang muc nudce trong hd phai lén
cao nhat méi xa nudc.

Loi gidi
Xét: h(t):—%t3+5t2+24t (t>0)
Taco: h'(t)=—t*+10t+24
) t=12
h'(t)=0< —t*+10t+24=0<
t=—2€(0;+oo)
Bang bién thién:
t 0 12 +ao
h'(t) + 0 -

ho
h |: ¢ ] / \

DPé muc nude 18n cao nhat thi phai mat 12 gio. Vay phai théng béo cho dan di doi vao 15gio chiéu
cung ngay.
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Do giam huyét ap ciia mot bénh nhan dugc cho boi cong thic F (x)= 4_]6 x?(30—-x), trong do X la

lidu luong thude tiém cho bénh nhan (X duoc tinh bang miligam). Tinh liéu luong thude can tiém cho
bénh nhan dé huyét ap giam nhiéu nhat.

Loi gidi
Xeét ham s6 F(x):4—10x2(30—x) (0<x<30).

= F'(x):%o(—sz +60x)

F'(x):O@i(—sx2 +60x)=0 < x=0<(0:30)
40 x=20
BBT.
X 0 20 +0
F'(x) + 0 -
100

F(x)

Ta c6 huyét ap giam nhiéu nhat <> F(x) 16n nhét trén (0; +oo) . Dya vao BBT ta thiy

I(\({Ia>§ F(x) = F(20) =100 nén lidu lugng thudc can tiém cho bénh nhéan 1a x = 20.

Pé thiét ké mot chiéc bé ca hinh hop chir nhat ¢ chiéu cao 1a 60cm, thé tich 96000cm?. Ngudi tho
dung loai kinh dé str dung 1am mat bén cé gia thanh 70000 VND / 7 va loai kinh dé 1am mit day ¢
gia thanh 100000 VNP /m?. Tinh chi phi thap nhat dé hoan thanh bé ca.

Loi gidi
Goi X, y(m) (x>0,y >0) lachiéu dai va chiéu rong cia day bé

Khi d6 theo dé ta suy ra: 0,6xy =0,096 hay y = 016
X

Gia thanh cua bé ca duoc xac dinh theo gié tri ham sb sau:

f (X) =20, G(X +%j.70000 +1000OO.X.%
X X
Taco f(x)= 84000(x +%j +16000
X

0,16

XZ

Suy ra f'(x):84000(1— j:> f'(x)=0<x=0,4

Bang bién thién caa ham sé f (x) trén (0;+).
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x 0 0.4 +x

£(x) - 0 +

£(x) \ o /

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

Nha xe khoan cho hai tai xé An va Binh mdi nguoi 1an lugt nhan 32 lit va 72 lit xdng trong mot thang.
Biét rang trong mot ngdy tong sd xang ca hai nguoi st dung 14 10 lit. Tong s6 ngay it nhat dé hai tai
xé str dung hét s6 xang duoc khoan 1a bao nhiéu.

Loi gidi
Goi x (lit) (0 <X <10) 1a s6 xang An sir dung trong 1 ngay.
Khi d6: 10—x (lit) 14 sé xing Binh str dung trong 1 ngay.

Suyra f(x)= 32 + 107—2 , x€(0;10) 1a tong s6 ngay An va Binh sir dung hét s xang dugc khoan.
X —X
Xétham s f (x) ta co: f'(x):—g Lz
x* (10-x)
' Xx=4
f (x):0©—¥+L2:0<:>
X* (10-x) x=-20¢(0;10)
Bang bién thién ctia ham sb f (x)= 32 + L , x€(0;10)
X 10-x
x 0 4 10
f(x) - 0 +
Slx) o et
I 20— -

Dua vao BBT ta c6 sau it nhat 20 ngay thi An va Binh str dung hét lugng xang dugc khoan.

Nguoi ta can xay mot bé chira nude san xuat dang khbi hop chix nhat khdng nép cé thé tich bang 200 m?

. Pay bé hinh chir nhat c¢é chiéu dai gap do6i chiéu rong. Chi phi dé xay bé 14 300 nghin dong/m? (chi

phi dugc tinh theo dién tich xay dyung, bao gom dién tich day va dién tich xung quanh khong tinh chiéu

day cua day va thanh bén). Tinh chi phi thip nhat dé xay bé ( 1am tron sé tién dén don vi triéu dong).
Loi gidi
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P 2X

Goi chiéu rong caa khdi hop 1a x (m), x >0 = chiéu dai cua khéi hop 1a 2x va

chiéu cao caa khéi hop Ia@ = @ (m). Taco:
2xX  X°

o . R N 100 100
Di¢n tich xung quanh cta bé chta la S, = 2[ 2z +2X 7]
Dién tich mat day cua bé 1S, = 2x.x
. 1 1
Do d6 di¢n tich xay dung ctia bé 1aS =S, + S, = 2( )(()20 +2X. %)+ 2X.X = 2X% + 500 (m?)

Chi phi xay dung bé 1a C(x) :(2 X + 620) 3.10° dong.

Tim GTNN cta f(x) = 2x? +%O khi x>0.
Vi x>0 nén &p dung bat dang thirc Co-si cho ba s6 khong am ta duoc
f (x) = 2x2 +6—20 2x° 320 390 . 332300300 .

;300

. v | . |2X° =
bang thac xay ra khi va chi khi X X < x=1/150.
x>0

Do d6 (rg)in) f(x) = f (/150) = 33/180000 .

Chi phi thap nhét dé xay bé Ia (rg)in) f (x).300 = 33/180000.300 ~ 50,81595 tri¢u dong.

Vay chi phi thip nhat dé xay bé xap xi 1a 51triéu dong.
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