BAI 2. GIA TR} LON NHAT VA GIA TRI NHO NHAT CUA HAM SO PHAN
A. KIEN THU'C CAN NAM
1. CAC KHAI NIEM CO BAN

Cho ham s y=/ (x) xac dinh trén tap D,
« sS4 M duoc goi la gia tri 16n nhét ctia ham sb y=f (x) trén tap D péy
f =M véimoi ¥ € D vaton tai & sao cho f(xo)=m .
Ki hicu: M =max _, f (x) hose M =max,, f (.1‘).
e S6™M duoc goi 1a gia tri nho nhét ciia ham sb y=f() trén tap D néu
_f'(.r) = voi moi €D va ton tai HeD sao cho -f‘(x[, ) :m.

m =min _, f (x) m =min,, f (x)
Ki hiéu: <o/ hodc o] .

*Chu y:
. re sy T 1L A N e . 5 A 5 \ A f X \ A e A
e Khinoi gid tri 16n nhat va gia tri nho nhat cua ham so (ma khong noéi "trén

: ) , (x)
tap D ") thi ta hiéu do 1a gia tri 16n nhat hay gié tri nhé nhat cua / trén tap
xé4c dinh cta ham so.

e Pétim gia tri lon nhét va gia tri nho nhét ctia ham s trén tap D , ta thuong lap
bang bién thién ctia ham sb trén tap D & 1ét luan.

min ;,, max p, y

e Trong thuc hanh, ta dung cac ky hiéu dé chi gia tri nho nhat, gia tri

, A £ . 5 \ Je f x A oA D
16m nhat (néu c6) cua ham so trén tap .

2. QUY TAC TiM GTLN, GTNN TREN POAN
=) [a;b] a; . ,

Cho ham so lién tuc trén va ¢6 dao ham trén , ¢0 thé trur ra tai mot

sO hitu han diém ma tai ¢6 ham s6 khong c6 dao ham. Gia sir chi ¢6 hiru han diém trong

ab '(x)
doan [ ] ma dao ham / bang 0 .
. I REY Apox eg . 2 1A o \ I =f(x) A [a;b]
Céc budc tim gié tri 16n nhat va gia tri nho nhat cua ham so trén doan
. s xxgeeaxelab) o ) SN
e Budc 1: Tim cac diem . : , tai do bang 0 hodc khong ton

tai.
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e Budc 3: Tim s 16n nhit M va s nho nhat m trong céc s6 trén. Ta co:
M Z?gﬁf(x},m :E&Tf(x)

PHAN B. CAU TAP AP DUNG
Cau 1. Mot loai vi khuan dugc tiém mot loai thude kich thich su sinh san. Sau t phat, s6 vi

2 . . o n()=1000+30F - ¢ (0 =¢ =30)
khuan dugc xac dinh theo cong thirc . Hoi sau

bao gidy thi s6 vi khuan 16n nhat?

MedicalNews Today

Loi giai

o N(@)=1000+30¢ - ¢ (0 =t =30)
Xét ham so .
t =0

N(t) =60t- 3 =0 =
¢ =20

Ta co:




500
N / O\
t =20 giay thi s6 vi khuén 16n nhit.

Vi
Cau 2. Giam doc mot nha hat 4 dang phan van trong viéc xac dinh muc gia vé xem cac
chuong trinh dugc trinh chiéu trong nha hat. Viéc ndy rat quan trong nd sé quyét
dinh nha hat thu dugc bao nhiéu loi nhuan tir cac budi trinh chiéu. Theo nhiing
cubn s6 ghi chép ctia minh, ong ta xac dinh duoc rang: néu gia vé vao cira 1a
20USD/

1USD/

ngudi thi trung binh c6 1000 nguoi dén xem. Nhung néu ting thém

ngudi thi s& mat 100 khach hang hodc giam di IUSD/ nguoi thi s€ co

thém 100 khach hang trong s6 trung binh. B iét rang, trung binh, mdi khach hang
con dem lai 2 USD loi nhuan cho nha hat trong cac dich vu di kéem. Hay gitp
giam ddc nha hat nay xac dinh xem can tinh gia vé vao ctra la bao nhiéu dé thu
nhép 13 16n nhat.

Loi giai
Goi gi4 vé sau khi diéu chinh 1a 20+x( PK: >-20)

S6 khach 1a: 1000~ 100x

Té6ng thu nhap

£ () =20 +x+2)(1000 - 100x) =(22 +x W1000 - 100x) =- 100x" - 1200x + 22000

Bang bién thién:
7 |-20 & so0
r'(z) > B -
N /’ =)
f(=) TR
f(—20) »
max f(x)=f(=6) Suy ra gig vé 1a: **20 =207 0=14 ygp

Cau 3. Mot nha san xuat mudn thiét ké mot chiéc hdp cd dang hinh hdp chit nhat khong co

nap, c6 day 1a hinh vudng va dién tich bé mit bang 108 cm” nhu hinh bén dudéi.

Tim chiéu cao cta chiéc hop sao cho thé tich cua chiéc hop la 16n nhat.
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Loi giai
i - ) . >

Hinh hp trén c6 do dai canh day la X(em, x>0 va chidu cao la h(cm.h >0)
Dién tich bé mit cuia hinh hop 1a 108 em™ oy

¥ +4xh =108 h= “3*84‘ " (em)

x

(didu kign 0S¥ <VIO8

Vo =x? b =2 108- x :IDS.T— X (Em"‘)
Thé tich cua hinh hop la: dx

Céu toan tro thanh tim gia tri 16n nhét ctia ham s6
y=- %+2?.‘r|[t}¢: x<J108)

. =3 +108 :
E’ :T,l’ =0 = x =0 0<y< ,‘mg)
Ta co: (do

Lap bang bién thién ctia ham so:

x |0 6 v 108
'i_,"-' + ﬂ i

108
P e e

Do dé, thé tich ciia chiéc hop 14 16n nhét khi do dai canh day * =0 ¢
108- 6°
4.0

=3(cm)

Khi do, chi€u cao cua chiéc hop la:



Cau 4. Nha san suit du dinh st dung hét 6 m’ kinh dé lam mot bé ca bﬁng kinh c6 dang
hinh hop chir nhat khong nip, c6 ddy 1a hinh vudng (cac mdi ghép co kich thude
khong dang ké). Tim cac kich thudc ciia bé ¢ dé bé ca co dung tich 13 16n nhat?

Loi giai

. X X \ , v 1A v v R orax 1ia. Xy >0
Goi 4 lan luot 1a canh day va chi€u cao cua bé ca (diéu kign =~ ).

, X .y 2 V:-’Cz'lf’
Ta co: theé tich bé ca .

. 0- x°
doy+x =b= y=
Theo dé Cau ta co: 4 (diéu kién

y20e6-x >0= U-:_T‘:JE)

, 0-x° bx-x . 6- 37
" =x - = ==

Khi do: 4x 4 4
F' =0 6-3x" =0 x :JE

Ta c6 bang bién thién:

T 0

V2
V' i 0
NG

L!

0 0

|
c=N 2y =—
an.\; :JE t . ! - ﬁ
al .

Suy ra
1

V2 N

Vay bé ca c6 kich thudc 1a canh dy 1a , chiéu cao 1a thi dung tich la
16n nhat.
Cau 5. Mot nguoi ban gao mudn dong mot thung tén dung gao c6 thé tich khong doi bang

3 ’
10m , thung ton hinh hop chir nhat c6 day la hinh vuéng, khong nap. Trén thi
2

/m va gid ton lam thanh xung

truong, gia ton 1am day thung 1a 90000 dong
1 2 2

quanh thung 1a 40000 dong /m . Hoi nguoi ban gao dé can dong thung dung gao

v6i canh ddy bang bao nhiéu dé chi phi mua nguyén liéu 1a nho nhét?

Loi giai



Goi chiéu dai canh d4y hinh vudng va chiéu cao cua thung dung gao lan luot 13

(m) V=x'y=10= 1'—m
x,y{m , , - s ST 2
’ ; (x>0.3>0) 1, 06 thé tich ctia thung la: .
2 2
Dién tich day hinh hop 1a * va dién tich xung quanh Ia 4y nén chi phi dé
lam thung ton 1a
90000x" + 160000xy =90000x +W = (x)12000/900
x
(0:400) 1 () =180000x- 1000809
Trén khoang ta co x
"3
F =0 ¢ =20
{l@
Ta co6 bang bién thién:
- 5.'1_
! 0 L +on
o
[ftx) | i 0 +
Jix) o

o
\12{]0[}0 ; "_"9{]/

L s . B \
Vay chi phi nhé nhét bing 120000¥%00 48,5 khi va chi khi canh d4y hinh hop
2310
NG
Cau 6. Mot loai thude duoc ding cho mdt bénh nhan va ndng do thudc trong méu cia bénh

nhan dugc giam sat boi bac si. Biét rang nong d6 thude trong méau cua bénh nhan
2t

c(f]z{zﬂ(mg;‘L)

béng

sau khi tiém vao co thé sau ’ gio dugc cho boi cong thirc .
Sau khi tiém thudc bao 1au thi ndng do thude trong mau ctia bénh nhan cao nhat?
Loi giai
2t

clt)=—= At >0)
7 +1

Xét ham so

)= 2- Efzﬁ
(

t* +1




t | 0 1 a0

Sau 1 gio thi ndng d6 thudc trong mau ctia bénh nhan cao nhét.
Cau 7. Cho mét tim nhom hinh vudng canh 40 cm . Nguoi ta cat & bén goc cta tim nhom

. . x. ., x(em)
d6 bon hinh vuong bang nhau, moéi hinh vudng c6 canh bang , 101 gap

tAm nhom lai nhu hinh v& dudi day dé duoc mot cai hop khong ndp. Tim ~ dé
hdp nhan dugce c6 thé tich 16n nhat?
Loi giai
h=x(cm) I
Ta co: la chiéu cao ctia hinh hop.
Vi tam nhom dugc gap lai tao thanh hinh hop nén canh ddy cua hinh hop 1a:
40- 2x( cm)

5 =(40- 2x) (em?)
Vay dién tich ddy hinh hop .

=0

=
40- 2x =0

=0
! <= xe(0;20)
r=2

Taco:

A !’:_ =1 < _2._2
Thé tich cita hinh hop 1a: |~ -+ (40- 2%)

o . v =x.(40- 2x)" .
Xét ham so: - ' ) trén khoang

¥ =(40- 2x)° - 4x(40- 2x) =(40- 2x)(40- 6x)

3

(0;20)

Ta co:

x=20(L)

=20)

_1" =) =



X 20

0 — 20
3
y' + 0

Y 128000

/27\

0 0
20
X =—
Vay 3 thi thé tich khéi hop 1a 1on nht.
Cau 8. Ho ép khi quan co lai, anh huong dén toc do khong khi di vao khi quan. Toc d6 cia
Vo=k(R-r)
khong khi di vao khi quan khi ho do dugc bdi cong thirc: voi

O=r<R trong d6 k1a hiing s6, & 1a ban kinh binh thuong cta khi quan, 7 1a
ban kinh khi quan khi ho. Héi ban kinh khi quan khi ho bang bao nhiéu thi toc d6
ctia khong khi di vao khi quan 1 16n nhat?

Loi giai
Tacé!’:kﬁr:—kﬁ
r =0
V' =2kRr- 3k, V' =0 | 2R
T3
Bang bién thién:
7 0 %? R
i'(r] ) 0 =
4kR®
t{r} / 27 \
0 0
2R

Tir BBT ta c6 ban kinh khi quan khi ho bing >  thi tbc do ciia khong khi di
véao khi quan 13 16n nhét.

Cau 9. Mot vt chuyén dong theo quy Tuat S == ¢ #1807 y6i * (gidy) 1a khoang thoi gian
tinh tir lac vat bit dau chuyén dong va 5 (mét) 1a quang duong vat di dugc trong
thoi gian do6. Hoi trong khoang thoi gian 10 gidy, ke tir luc bat dau chuyén dong,
van toc 16n nhat cua vat dat duoc bang bao nhiéu?
Loi giai
Covle)=s"(e)=-3 +36r 36[0;10]
Ta co: vOl1 .



v (t)=-0t+36
v =0 =t =6
v(0) =0
v(10) =60
v(6) =108

Vay van toc 16n nhat cua vat trong khoang thoi gian 10 gidy, ké tir luc bat dau

9 108(m/s)
chuyén dong la .

Cau 10. Khi san xuat vo lon stra, lon bia hinh tru, cac nha san xuat luén dat ti€u chi sao cho
chi phi san xuat vo lon la nhé nhat. Hoi khi nha san xuat muon thé tich cua hop

3
V cm

stra la , thi dién tich toan phan ctia lon sita nho nhat bang bao nhiéu?

Loi giai

- 4
V=arh= h=l=

Ta co:

ar”

Dién tich toan phan cua lon sira:

5, =5_+5, =2arl + 2ar°
s o}

el l-l; el
—+20r =—+ 271
Jar ¥

=27r

Ap dung bit dfmg thirc Cauchy, taco

i |4 ;/—
S ——+ +2, " }33 —— =
r r A

.[/ ) I?
—=2ar e r=;

e ) . F 2T
Dau "=" xay ra khi: .
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Cau 11. Mot soi day kim loai dai 60 dm duoc cit thanh hai doan. Poan day thu nhét ubn

Vay dién tich toan phan cua lon sita nho nhét bang

thanh hinh vuong canh 4 doan day thtr hai udn thanh duong tron ban kinh 7. bé
a

tong dién tich ctia hinh vudng va hinh tron nho nhat thi ti s  bang bao nhiéu?
& o

l l

Loi giai
; Ve — T
Ta co: da+2ar =00 gr =30- 2a
L : 5
biéu kién: Dﬁh{wﬁmﬁﬂ{l”.

Tong dién tich cua hinh vuong va hinh tron:

- 7a)
S =a’ +r’71 =a’ +m—“ﬂ}:l[(ﬂ'+4)a: - 120a +900|
/4 /4
fla)=(z+4)a* - 120a+900  a€(0,15)
Xét voi
120 o0
a= = €(0,15)
f(a) o C. 2(r+4) 7+4
dat gia tri nho nhat tai .
ﬂ:f:u[] ==~m-:3[]—2-m :BO'T:..-: 30
Sdat glatrlnho Hhétkhl T+4 T+4 T+4 T+4
a_ 60 30

Khide: ¥ T+4 71+4
a
— =2dm
Két luan: !
Cau 12. Hang ngay muc nudc cua ho thuy dién & mién Trung lén va xudng theo luong nude
mua va cac sudi nudc do vé ho. Tinh tir thoi diém 8 gio sang, d) sau cuia muc

nude trong ho tinh theo mét va 1én xudng theo thoi gian ! (gi0) trong ngay cho



() =- L¢ 507 +24¢(t > 0)
bdi cong thic: . Biét rang phai thong bao cho cac
ho6 dan phai di doi trude khi xa nude theo quy dinh trude 5 gio. Hoi can thong bao
cho ho dan di doi truée khi x4 nude may gio. Biét rang muyc nudc trong hd phai
1én cao nhit méi xa nudc.
Loi giai

Ch(e) = +10e+24
Ta co:

h() =0 - +10t+24 =0 = ¢ =12
Bang bién thién:

t 0 12 +a0

h'(t) 3+ 0 e

Ao
ht) / \

Pé muc nude 18n cao nhat thi phai mét 12 gio. Khi d6 20 gio nude day. Vay
phai théng béo cho dan di doi vao 15 gio chiéu cing ngay.

Céu 13. Dé thiét ké mot chiée bé ca hinh hop chir nhat khong nép c6 chiéu cao 13 60 cm , thé

tich 96 000 ey . Nguoi thg ding loai kinh dé sir dung 1am mit bén c¢é gia thanh

! ; P 3 . ! ;| P 3
70 000 VD fm va loai kinh dé lam mat day co6 gia thanh 100 000 PND .

Tinh chi phi thdp nhat dé hoan thanh bé ca.
Loi giai
cxylm)(x=0,0>0) L
ol la chiéu dai va chiéu rong cua day bé.

0,0xy =0,096 = y _0,10

Khi d6 theo dé ta suy ra: *

Gia thanh cua bé ca dugc xac dinh theo ham s6 sau:

0,10

X

0,10

X

fx)=20, a‘ x4 ‘ 70000 + 100000 x —— < f(x) :s4omo| X+ D"_“ | +16000

X

0,16

x

£(x) :84000‘ - ‘ = f(x)=0 x=0,4
Ta co: ' '

Béng bién thién:



j”[ x| 3 O =

£ (3 \ £(0.4 /

Dua vao bang bién thién suy ra chi phi thip nhat dé hoan thanh bé ca 1a
£(0,4) =83200VN

Cau 14. Nha xe khoan cho hai tai x& An va Binh mdi nguoi 1an lugt nhan 32 lit va 72 lit

xang trong mot thang. Biét ring trong mot ngay tong sd xang ca hai nguoi st
dung 1a 10 lit. Tong s6 ngay it nhat dé hai tai xé sir dung hét s6 xang dugc khoan
14 bao nhiéu (biét s6 lit xing tiéu thu trong cac ngay 13 nhu nhau).

Loi gidi

(0<x<10)

Goi * (lit) 1a s6 xdng An sir dung trong 1 ngay.

Khi do: 10- x (lit) 1a s6 xang Binh st dung trong 1 ngay.
2 7
=24 2 -, xe(0;10)

x 10- x

Suy ra: 1a tong s6 ngay An va Binh str dung hét

s0 xang dugc khoan.

32 72
f@)= S+
Ta co: ! ' x) .

32 72 x =4
FX)=0e-—+—_"— =0
Ch I - (10- x) x=-202(0;10)
o)

£(x) =E+ 2 _..rE(D.'iU)

Bang bién thién ctia ham so x 10- 2

X 0 4 10
Sf(x) - 0 +
£(x) o oyt
s e a3

Duya vao BBT ta c6 it nhit 20 ngay thi An va Binh str dung hét luong xing
duoc khoan.

Cau 15. Mot loai thude duoc dung cho mdt bénh nhan va néng dd thude trong mau cia

bénh nhan dugc giam sat boi bac si. Biét raing nong d6 thuoc trong mau cua bénh

nhan sau khi tiém vao co thé trong ! gi0 dugc cho bdi cong thuc



clt) = _E (mg/ L)

41 . Hoi sau khi tiém thudc bao lau thi ndng do thudc trong

mau cua bénh nhan cao nhat?

c()=—"—(t>0)

Xét ham sb " +1

o) = 1- ¢ ﬁ

(£3+I)_

t =1

t =-1(L)

Ta cé

c(t)=0=

Bang bién thién:

+00

c'(i‘.)

C(f_) /

0

(SN

™

0

Vay khi t=1 thi ndng do thudc trong mau ctia bénh nhan 14 cao nhit.

A r 2 2 2 N
Cau 16. Ong A du dinh sir dung hét 5m kinh dé lam m{t bé cé bang kinh c6 dang hinh
hop chir nhat khong nip, chiéu dai gip d6i chidu rong. Bé ca co dung tich 16n

nhit bang bao nhiéu?

Loi giai
4’ D'
B, C
v ¢ Fi 2x e
B C

Goi * va Y lan luogt 1a chi€u rdng va chiu cao cua bé ca.

Ta c6: Thé tich cua bé cala | >~ .

Theo dé Cau ta co:



2xp+22xy+2x =Se= 0y +2x  =5Se= y=

bx
, 5-2x" S5x-2x . 5-06x°
= F =2x - = =V =
bx 3 3
q
= == xr=]=
0

:>V’:O<:>x:\E.

T |0 FE
Ve y

I-f —+ O o

5+/30
¢ / - \
0 0

530

— =10l m’
Vay thé tich 16n nhit ciabé cala 2’

Bang bién thién:

b | o

Cau 17. Ong Khoa mudn xay mot bé ca chira nudc dang khdi hop chir nhat khong nip co
2 } 2 2 r 1
thé tich 233 ™ Pay bé 1a hinh chit nht ¢o chidu dai ghp doi chidu rong, gia
2 b 2 r r
thué cong nhan xay bé 1a 500000 dong /m . Néu dng Khoa biét xac dinh cac kich
thudc mot cach hop i thi chi phi thué nhan cong s& thap nhat. Hoi ong Khoa tra
chi phi thap nhat dé xay dung bé ca d6 1a bao nhiéu?
Loi giai

2:.!
Theo Céu ra ta c6 chi phi thué nhan cong thp nhat thi bé phai xay dung c6
tong dién tich xung quanh va dién tich day nho nhét.

. , r 5 A 1x aazaac 7 ) >0
Goi ba kich thudc cua bé la voi (¢ ).

A a0 8§ =2g" +dac+2ac =2a” +06ac
Dién tich cac mat can xay la .

; 144
V =a 2a-c=2ac=288= ¢c =—
Theé tich bé 1a a



Khi do:

. 144 . 864 . 432 432 ., 2
S=2a+bg—=2a +—=2a +—+—=32a —
a- a a a

216500000 =108

Vay chi phi thip nhat 13 triéu dong.



