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Dang 3: Bai toan toi uu, thuc té lién quan dén max min
e Bai toan chuyén dong
*  Goi s(t) 1a ham quing duong; v(t) 1a ham vén tdc; a(t) 13 ham gia tdc
= Khiddos'(t) =v(t);v'(t) =a(t)
e Bai toan thuc té - toi wu

= Biéu dién dir kién can dat max — min qua mot ham £ (t)
» Khao sat ham f(t) trén mién diéu kién ctia ham va suy ra két qua.

BAI TAP TU LUAN

Bai tap 1: Mot chat diém chuyén dong c6 van tdc tic thoi v(t) phu thude vao thoi gian t theo ham 5O v(t) =
—t* 4+ 24t% + 500 (m/s). Trong khoang thoi gian tir t = 0 (s) dén t = 5 (s) chit diém dat van toc 16n nhét tai
thoi diém nao?
Loi giai
A a9 — _A+3 _ 2 _ _ t=0
Tacov (t) = —4t> + 48t = 4t(t’ 12)_9®[t=i‘2\/§
Bai toan tr¢ thanh tim gia tri 16n nhat ciia ham so6 trén [0; 5] ta co:
v(0) = 500; v(2V3) = 664; v(5) = 475
Vay van toc 16n nhat khi t = 2v/3 = 4 giay.

Bai tdp 2: Su phan huy cua rac thai hitu co ¢6 trong nude s€ lam ~ y
tiéu hao oxygen hoa tan trong nudc. Nong do oxygen (mg/l) trong = 5l - ccc o m oo c e o

mot hd nude sau t gio (t = 0) khi mot luong rac thai hitu co bi
xa Vao ho duogc xap xi bai ham s co db thi 1a duong cong y(t) =

5-— nhu hinh bén.Vao cac thoi diém nao ndng d6 oxygen

9t2 r r r
trong nu:oc cao nhat va thap nhat?
S 0 ' | | t
L0'1 glal il 2 3
Xétham sb y(t) = 5 — tren 0; +0) coy (t) =
135t2-15 1
(ot2+1)2 0et=3
s 7 o _ a5t ] _ T S
Mat kha’c. tl_l)m)oy(t) = t&% [5 9t2+1] 5va llmy(t) = tl—lﬁﬁo [5 —9t2+1]
Bang bién thién:
t 0 % +00
¥'(t) - 0 +
5 5
(o) T~
0

Tir bang bién thién ta thiy min) y(t) =0va £n+a)§y(t) =5

Bai tap 3: Tinh dién tich 16n nhat S,,,,, ctia mot hinh chit nhét noi tiép trong nira dudng tron ban kinh R = 6cm
néu mot canh cua hinh chit nhat ndm doc theo duong kinh cta hinh tron ma hinh chir nhat d6 ndi tiép.

D C

*

A 0O B
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Loi giai
Goi chiéu dai AD = 2x v6i 0 < x < 6 = AB = V36 — x2
Dién tich hinh chir nhat 14 § = 2x.vV/36 — x2 va xét ham sé f(x) = 2xV36 — x2 trén (0; 6)
Taco: £ (x) = V36— #7 - = 0ex=143V2
Bang bién thién ctiia ham sé f(x) nhu sau:

x 0 32 6
f'(x) + 0 -
36
f@ | 7 T~
0 0

Vay gia tri 16n nhét cta dién tich hinh chir nhat dat dugc 1a 36cm?.
Bai tap 4: Mot nguoi mudn xay mot cai bé chtra nude, dang mot khéi hop chir nhat
khong nép c6 thé tich bang 288dm? dm3. Pay bé 14 hinh chit nhat ¢6 chiéu dai gap
d6i chiéu rong, gia thué nhan cong dé xay bé 1a 500000 dong/m?. Néu nguoi do6 biét
xac dinh cac kich thudc ciia bé hop 1i thi chi phi thué nhan cong s& thap nhat. Hoi
ngudi d6 tra chi phi thap nhat dé thué nhan céng xdy dung bé d6 1a bao nhiéu? - ----

Loi giai
0,144

Goi x(x > 0) 14 chiéu rong ctia day bé. Khi d6 chiéu dai cua day bé 1a

Khi d6 dién tich can xay la 2x2 + %

0,864 0,864

Xét ham sb f(x) = 2x? + —=¢b f(x)—4 =0e=x=06
Bang bién thién cua ham sb f (x) nhu sau:
x 0 0,6 +00
f(x) - 0 +
+o0 +0o0

Tur bang bién thién ta c6 min f (x) = f(0,6) =2,16 ‘
Vay chi phi thap nhat dé thué nhan cong xay bé la: 500000.2,16 = 1080000 dong.

Bai tap 5: Mot nha san xut can lam ra nhitng chiéc binh c¢6 dang hinh try v6i dung /”“5:_'_“‘"‘\_ A
tich 1000cm3. Mit trén va mit dudi cia binh dugc lam béng vat liéu c6 gia 1,2 nghin ~—
doéng/cm?, trong khi mit bén cua binh duoc lam bang vat lidu co gia 0,75 nghin

nho nhit.

I
[
I
dong/cm?. Tim cac kich thudc ctia binh dé chi phi vat liéu san xuat méi chiéc binh 1a I
|
i
|
I

Lo gidi
Goi ban kinh cua day binh la x(cm),x > 0 su
Chi phi dé san xuat mot chiée binh la: T(x) = 2.1,2.7.x% + 0, 75 M = 2,4mx xOO nghin
Dé chi phi san xuét mdi chiéc binh 1a thap nhéat thi T(x) 1a nho nhat
Xétham s T(x) c6 T'(x) = 4,8mx — 52 = 0 & x = /62%5 (thoa man)

Bang bién thién:
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3,/ 625 «
x 0 V" T3 12
T'(x) - 0 +
+00 T(12)

BAI TAP TRAC NGHIEM

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon. Mi cau héi thi sinh chi chon mét phwong an.

Cau 1:

Cau 2:

Mot chat diém chuyén dong v6i quing duong s(t) cho boi cong thue s(t) = 6t% — 2, t (gidy) 1a thoi
gian. Hoi trong khoang thoi gian tir 0 dén 4 gidy, van tdc tirc thoi ctia chat diém dat gia tri 16n nhat tai
thoi diém t (gidy) bang bao nhiéu?
A.t = 3s. B.t = 4s. C.t =2s. D.t = 6s.

Loi giai
Tacov(t) =s(t) =12t -3t v () =12—-6t=0t =2
Lap bang bién thién ta thay v(t) dat gia tri 16n nhét tai t = 2 giay.
Trong 3 gidy dau tién, mot chat diém chuyén dong theo phuong trinh s(t) = —t3 + 6t + t + 5, trong
do t tinh bang gidy va s tinh bang mét. Chét diém co6 vén toc tirc thoi 16n nhat bang bao nhiéu trong 3
gidy dau tién d6?
A. 13m/s. B. 10 m/s. C.9 m/s. D. 12 m/s.

Loi giai
Taco v(t) = s'(t) = =3t% + 12t + 1. Xét ham s6 v(t) = —3t? + 12t + 1 trén doan [0; 5]

V() =-6t+12=0t=2

Tinh cac gia tri v(0) = 1; v(2) = 13; v(3) = 10
So sanh céc gia tri ta suy ra r[r(};a;](v(t) = 13.

Do giam huyét 4p ciia mot bénh nhan duoc cho boi cong thice G (x) = 0,025x2(30 — x), trong d6 x
13 liéu luong thude duge tiém cho bénh nhan (x duoc tinh bang miligam). Liéu lwong thude can tiém
cho bénh nhén 1a bao nhiéu dé huyét 4p dugc giam nhanh nhét?
A. 24mg. B. 20 mg. C. 15 mg. D. 10 mg.
Loi giai
Bai toan trd thanh tim x € [0; 30] dé ham sé G (x) = 0,025x%(30 — x) dat gié tri 16n nhat
Ta cé: G(x) = 0,025x%(30 — x) = G '(x) = 0,025(60x — 3x2) = 0 [i i (2)5
Béng bién thién
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Cau 4:

Cau 5:
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x 0 20 30
G'(x) 0 + 0 -
100
G(x) / \
0 0

Tir bang bién thién ta thiy [rg}ggﬁG(x) = ((20) = 100

Vay liéu lugng thude can tiém cho bénh nhan dé huyét 4p giam nhanh nhét 1a 20mg.
Trong thi nghiém y hoc, ngudi ta cdy 1000 vi khudn vao moéi truong dinh dudng. Bang thyc nghiém,
ngudi ta xac dinh sb luong vi khuan thay déi theo thdi gian boi cong thuc:

N(t) = 1000 + ——

100+t2
Trong d6 t 12 thoi gian tinh bang gidy. Tinh s6 lugng vi khuan 16n nhét ké tir khi thuc hién cay vi
khudn vao moéi trudng dinh dudng.

(con)

A. 1008 con. B. 1012 con. C. 1005 con. D. 1020 con.
Loi giai
Xét ham sé N(£) = 1000 + 100 N'(E) = 100.(100+t%)—-100t.2t _ 100(100-t?)
¢t ham so - 100+¢2 °© - (100+t2)2 T (100+t2)2

Khidovoit >0N(t) =0 100—-t> =0t =10
Bang bién thién cuia ham s6 N(t) nhu sau:

t 0 10 +00
N'(2) + 0 -
1005
N(t)
1000 1000

Can ctr vao bang bién thién ta thdy trén khoang (0; +00) ham s6 N(t) dat gia tri 16n nhat bang 1005
tait = 10.

Vay s6 luong vi khuan 16n nhat ké tir khi thuc hién nudi ciy vao méi truong dinh dudng 1a 1005 con.
Tam giac vudng c6 canh huyén bang 5cmeé thé ¢6 dién tich 16n nhat bang bao nhiéu?

125 625
A. 25cm?. B. Tcmz. C. Tcmz. D. 125cm?.
Loi gii

Goi mdt canh goc vuong 1a x (0 < x < 5) thi canh goc vudng con lai la V25 — x?
xV25-x7 bit f(x) = 25x% — x*

—
Ta cd £'(x) = 50x — 4x%. Khi d6 f'(x) = 0 & x = 22

2
- _ ¢ (5V2) _ 625
Vlvayr(lg%>)<f(x)—f(2)—

Nhu vay, di¢n tich § =

4

[ A r A M r A 1 1A ’ r A M 625
Vay tam giac vudng c6 canh huyén bang 5cmco thé cé dién tich 16n nhat bang e cm?.

Tir mot tim ton c6 hinh dang 1a nira hinh tron ban kinh R = 3, nguoi
ta mudn cat ra mot hinh chir nhat (hinh v& bén). Dién tich 16n nhét co

. . M
thé cua tam ton hinh chir nhat l1a

Q o P
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B. 6v2. C.9. D. 9V2.
Loi gii
Pat 0Q = x, (0 <x < 3) > MQ =/M02 — 0Q% = V9 — x2
Ta c6 Synpo = PQ.MQ = 2x. VI —x2 < 2.5 = g

Déau " = " xay ra khi x = %ﬁ

Cho mot tAm t6n hinh chir nhat c6 kich thude 10cmx16cm. Ngudi ta cit bo 4 goe ciia tAm t6n 4 miéng

A.

N | ©

hinh vudng bang nhau rdi go lai thanh mot hinh hop chit nhat khong c6 nip. Dé thé tich ctia hinh hop
d6 16n nhét thi do dai canh hinh vudng clia cdc miéng ton bi cit bo bang
A. 3m. B. 4m. C.5m. D. 2m.

Loi giai

10

16
Gia st d dai canh hinh vudng ctia cac miéng ton bi cat bo bang x, (0 < 2x < 10,0 < x < 5).
Khi d6 hinh hop chit nhat c6 chiéu cao bang x, chiéu rong bang 10 — 2x va chiéu dai bang 16 — 2x
Suy ra hinh hop chit nhat ¢ thé tich V = x(10 — 2x)(16 — 2x) = 4x% — 52x2 + 160x
Xét ham s6 f(x) = 4x> — 52x% + 160x trén (0; 5) c6 tap xac dinhla D = R

X =2 , .
f'(x) =12x?> —104x + 160 = 0 & [x _ 20 . Bang bién thién ham so f(x) trén (0; 5) nhu sau:
3

x 0 2 5

fl(x) + 0 -

@ / \

Dua vao bang bién thién ta c6 ham s6 dat gia tri 16n nhét trén (0; 5) tai x = 2 hay hinh hop chit nhat
c6 thé tich 16n nhat khi d6 dai canh hinh vudng ciia miéng t6n bi cit bé bang 2m.
Ong Binh du dinh st dung hét 5,5m? kinh dé lam mot bé ca béng kinh c6 dang hinh hop chit nhat
khong nap, chiéu dai gap doi chiéu rong (cac mbi ghép co kich thude khong dang ké). Bé ca c6 dung
tich 16n nhat bang bao nhiéu (1am tron dén hang phan tram)?
A.1,01m3. B.1,17m3. C. 1,51m3. D. 1,40m3.

Loi giai

___________________
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Cau 9:

Cau 10:
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Goi x, 2x,y voi x,y > 0 lan luot 1a chi€u rong, chi¢u dai, chi€u cao cia bé ca.

, — 2
Theo gid thiét ta c6: 2.2xy + 2.xy + 2x% =55 © 6xy + 2x2 =55 & y = 5'56;’“
Doy > 0nén 5,5 — 2x?2 >0:>O<x<g
) ) a2
Thé tich bé ca la: V(x) = 2x%y = 20220 = — 243 4 2y
P ' 11 11
Xét ham s6 V(x) = —2x% + 2x trén khoing (0,2 6 V'(x) = —2x2 + = =0 @ x = |—
3 6 2 6 12
Bang bién thién:
x| 0 B T
V! + 0 -
Yo

v / \

Thé tich 16n nhét ctia bé c4 1a V < /%) = 1,17m3

Ngudi ta muén xdy mot chiéc bé nude ¢ hinh dang 1a mot khdi hop chir nhat khong nép c6 thé tich
M 500 < A . A 1A A 3 ~ A r A s A A A A N s A A \

bang = m3. Biét day bé 1a mot hinh chit nhat c¢6 chiéu dai gap doi chiéu rdng va gia thué tho xay la

700000 ddng/m?. Tim kich thu6e ciia b dé chi phi thué nhan cong it nhét. Khi d6 chi phi thué nhan

cong la
A. 120 triéu dong. B. 105 triéu dong. C. 115 triéu dong. D. 110 triéu ddng.
Loi giai
T
2x

Goi x,y 1an luot 1a chiéu rong va chiéu cao cta bé ca (diéu kién x,y > 0).
re o ea o1 s A N, A .r I ET 500 250
Vi gia thiét cuia bai toan, thé tich bé ca 1a: V = 2x2y = < V=53
Dé chi phi thué nhan cong it nhét thi tong dién tich cac mit ciia bé ca phai nho nhat.

Téng dién tich cdc mit ciia bé ca S = 2xy + 2.2xy + 2x? = 6xy + 2x? = 52—0 + 2x?

Xét ham s6 S(x) = Sxﬂ + 2x? trén khoang (0; +o0) ¢6 S'(x) = —% +4x=0x=5
Béng bién thién:
X 0 5 +o0
S'(x) - 0 4
+00 +00
S(x) T~ _—
150

Do @6 minS = 150 tai x = 5.

Khi d6 chi phi thué nhan céng 1a: T = 150.700000 = 105 triéu dong.

Tir mot tAm bia hinh chit nhat c¢6 chiéu rong 30cm va chiéu dai 80cm (hinh a) nguoi ta cit & bén goc
bdn hinh vuodng ¢6 canh x(cm) v6i 5 < x < 10 va gép lai dé tao thanh chiéc hop c6 dang hinh hop
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chit nhat khéng nip (hinh b). Tim x dé thé tich chiéc hop 1a 16n nhat (két qua 1am tron dén hang phan

tram).
X x
X X
E T I
=1 | I
= | 1
e L ____ .
X x E
I
X x |
80cm
a) b)
10 20 31 40
A.—cm. B.—cm. C.—=cm. D.—cm
3 =3 3 3
Loi giai

Thé tich chiéc hop 1a: V(x) = x(30 — 2x)(80 — 2x) = 2400x — 220x% + 4x3 v6i 5 < x < 10

20
Taco V'(x) = 12x% — 440x + 2400 = 0 & [x el
x =30 ¢ [5;10]
20\ 200000
V(5) = 700;V(?) = —7—;V(10) = 6000

200000

Do d6 maxV(x) = khi x

Cau 11:

=%, Vay dé thé tich hop 1a 1on nhat khi x = = cm.

Mot soi day ¢6 chiéu dal 1a 6m duoc chia thanh 2 phan. Phan thir nhat dugc udn thanh hinh tam giac

déu, phan th hai un thanh hinh vudng. Hoi d6 dai ctia canh hinh tam giac déu bang bao nhiéu dé tong

dién tich hai hinh thu dugc 1a nhé nhat?

! |

/\

18v3 )]
4443

363
C. 4+\/gm
Loi giai

12 m
‘443

A B.

8
' 9+44/3

D

Goi dd dai canh hinh tam giac déu 1a x(m). Khi d6 do dai canh hinh vuong la %

£ 2

Téng dién tich khi d6 1a: S =

6—3x) 2
+(57)
Xétham s £ (x) = (9 + 4\/_)x — 36x + 36 x € (0;6)

Ta c6 £(x) 12 ham tam thirc bac hai ¢6 — — = € (0:6) vaa >0

2a 9+4\/_
€ (0;6)

Suy ra f(x) dat gia tri nho nhat tai x = — 20 = ora \/_

Vay dién tich nho nhat khi x = m

18
9+4+/3
Cau 12:

= —[(9 +4V3)x? - 36x + 36]

Mot doanh nghiép tw nhan A chuyén kinh doanh xe gan may cac loai. Hién nay doanh nghiép dang tap

trung vao chién luoc kinh doanh xe X véi chi phi mua vao mot chiée 1a 27 triéu dong va ban ra véi gia
31 tridu dong. Vi gid ban nay, s6 lugng xe ma khach hang da mua trong mot nam 1a 600 chiéc. Nham
muc tiéu ddy manh hon nita lugng tiéu thu dong xe dang ban chay nay, doanh nghiép du dinh giam gia
ban. B phan nghién ctru thi truong wdc tinh rang néu giam 1 triéu ddng mdi chiée xe thi sé lwong xe
ban ra trong mot nam s& tang thém 200 chiéc. Hoi theo d6, gia ban méi 13 bao nhiéu thi loi nhuan thu

duoc cao nhat?
A. 30 triéu dong. B. 30,5 triéu dong.  C. 29,5 triéu dong.
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Loi giai
Goi gia ban méi 1a x (triéu dong) véi 27 < x < 31
Khi d6 s6 xe ban ra 1a 600 + (31 — x).200

Loi nhuan thu duoc la: f(x) = [600 + (31 — x).200](x — 27) = (—200x + 6800)(x — 27)
2

61
= —200x? + 12200x — 183600 = —200 (x - 7) + 2450 < 2450

Dau" =" xaytakhix - =0 x =305
Viy gia ban méi 1a 30,5 triéu dong thi loi nhuan 16n nhat thu duogc 1a 2450 triéu dong.

PHAN II. Cau tric nghiém duing sai. Trong méi y a), b), c), d) & mdi cau, thi sinh chon diing hoic sai.

Cau l:

Nguoi ta bom xing vao binh xing ctia mot xe 6 to . Biét rang thé tich V (lit) cua lugng xang trong binh
xang dugc tinh theo thoi gian bom xang t (phut) dugc cho boi cong thic:
V(t) =300(t>?—t3)+4v6i0<t<0,5
Goi V'(¢t) 1a toc do tang thé tich tai thoi diém t v6i 0 < t < 0,5
a) Luong xang ban dau trong binh ban dau 1a 1 lit.
b) Luong xing 16n nhat bom vao binh xang 1a 41,5 lit
c) V'(t) = 3002t —3t2) +4,v6i0<t < 0,5
d) Xang chay vao binh xing vao thoi diém & gidy thir 30 c6 téc do ting thé tich 1a 16n nhat
Loi giai
a) Sai: SO xdng trong binh ban dau 1a V(0) = 4 lit
b) Png: Luong xang 16n nhat bom vao binh xang 1a V = V G) = 41,5 lit
¢) Sai: Xét ham s6 V(t) = 300(t?> —t3) + 4 voi0 <t < 0,5
Pao ham V'(t) = 300t(2 — 3t)
t=0€[0;05]

d) Pung: ChoV(t)—0<:>300t(2—3t)—0‘:’lt__e[() 0,5]

Céc gia tri V(0) = 4;V (5) =415

Xang chay vao binh xing vao thoi diém ¢ gidy thir 30 co toc do tang thé tich 14 16n nhét.

Tai mot xi nghiép chuyén san xuat vat liéu xay dung, néu trong mot ngay xi nghiép san xuét x(m?)
san pham thi phai bo ra cac khoan chi phi bao gdom: 4tri¢u dong chi phi ¢ dinh; 0,2triéu dong chi phi
cho mdi mét khdi san pham va 0,001x? triéu dong chi phi bao dudng may moc. Biét rang, mdi ngay
xi nghiép san xuat duoc t6i da 100m3san pham. Goi C (x) 1a tong chi phi dé xi nghiép san xuat x(m?)
san phdm trong mot ngdy va C 1 chi phi trung binh trén mdi mét khdi san pham.

a) C = 0,2x + 0,001x% v6i 0 < x < 100

b) Tong chi phi san xuat 100m3san pham 1a 34 triéu dong

¢) € = 0,001x +=+ 0,2 v6i 0 < x < 100

d) C c6 gia tri thip nhat bang 0,326 triéu ddng (két qud lam tron ba chit s6 thdp phdn)
Loi giai
a) Sai: Tong chi phi (triéu dong) dé xi nghiép san xuat x(m?3) san pham trong mot ngay 14 :
C=C(x)=4+02x+0,001x? v4i 0 < x < 100
b) Ptng: Thay x = 100 vao ham C(x) ta thu duoc két qua 1a 34 triéu dong
¢) Btng: Chi phi trung binh (triéu dong) trén mdi mét khdi san pham 1a
C=C(x) =20 = HOEHOT _ 001x + £+ 0,2 v6i 0 < x < 100

d) Dling: Ta ¢6 C'(x) = 0,001 - 3;12 =0 0,001 — J;iz =0 o x% = 4000  x = 20v/10 € 0; 100
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C(20vT0) =20 + 1~ 0,326

Bang bién thién
x | 0 20v10 100
C'(x) - 0 +
+00 0,34
Clx) \. . /
v10 1
25 5
Tu bang bién thién, ta thay chi phi trung binh thap nhat la
€(20v10) ~ 0,326 (trigu dong/m?

sén phim), dat duoc khi x = 20+/10 ~ 63 m3.
Nha may A chuyén san xudt mot loai san phim cung cip cho nha may B. Hai nha may
thoa thuin rang, hing thang A cung cip cho B sb luong san phdm theo don dit hang cua B (tbi
da 100 tin san pham). Néu sé luong dit hang 1a x tin san pham thi gia ban cho mdi tin san
pham 14 P(x) = 45 — 0,001x? (triéu dong). Chi phi dé A san xuit xtan san phim trong mot thang 1a
C(x) = 100 + 30x (triéu dong) (gém 100 triéu dong chi phi cb dinh va 30 triéu ddng cho mdi tan san
pham).
a) Chi phi dé A san xut 10 tn sam pham trong mot thang 13 400 tri¢u dong.
b) S tién A thu dugc khi ban 10 tin san pham cho B 1a 600 triéu dong.
¢) Loi nhuan ma A thu dugc khi ban x tAn san phém (0 < x <100) cho B dugc biéu dién bfmg cong
thaec —0,01x3 + 15x — 100.
d) A ban cho B khoang 70,7 tAn san phém moi thang thi thu dugc loi nhuan 16n nhat.
Loi giai
a) Pung: Chi phi dé A san xuat 10 tan sam pham trong mét thang 1a €(10) = 10 + 30.10 = 400triéu.
b) Sai: S tién ma A thu duogc (goi 1a doanh thu) tir viée ban x tdn san pham (0 < x < 100) cho B la:
R(x) = x.P(x) = x(45 — 0,001x2) = 45x — 0,001 triéu dong
Thay x = 10 ta dugc R(10) = 449 triéu dong
¢) Btng: Loi nhuén (triéu ddng) ma A thu duoc 1a:
P(x) = R(x) — C(x) = x(45 — 0,001x2) — (100 + 30x) = —0,001x3 + 15x — 100
d) Ptng: Xét ham s6 P(x) = —0,001x3 + 15x — 100 véi (0 < x < 100) ta co:
P'(x) = —0,003x2 4+ 15 = 0 © x% = 5000  x = 50v2 € [0;100]
Tac6 P(0) = —100; P(50v2) = 500v2 — 100 ~ 607; P(100) = 400

Bang bién thién
x 0 502 100
},i + 0 p—
50012100
y / \
100 400

Tir bang bién thién ta c6 max P = P(50v2) = 500v2 — 100 =~ 667

Vay A thu dugc 1¢g1 nhuén 16n nhét khi ban 50v/2 ~ 70,7 tin san phém cho B mdi thang va loi nhusn
16n nhét thu duoc khoang 607triéu dong.
Khi nuéi tom trong mét hd tu nhién, mot nha khoa hoc da théng ké duoc réng: Néu trén mdi mét vuong

mit hd tha X con tom gidng thi cudi vu mdi con tdm ¢ cin ning trung binh 1a 108 — x? (gam).
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a) biéu kién xac dinhlax > 0
b) Sau mot vu luwgng tdm trung binh trén mdi mét vudng mit ho ty nhién nang x(108 — x2)
c) Pé cubi vu thu hoach dugc nhiéu tdm nhat trén mdi mét vudng mat hd tu nhién thi can tha 16 con
tom gidng
d) Luong tom nhiéu nhét cudi vu c6 thé thu hoach duoc trén mdi mét vuong mat hd tu nhién 1a 432
(gam).

Loi giai

a) Pung: Diéu kién xac dinh lax > 0

b) Pung: Sau mét vy lugng tom trung binh trén mdi mét vudng mit hd tw nhién ning x (108 — x?)
¢) Sai: Xét ham sb f(x) = 108x — x3 trén khoang (0; +) ta c6

' _ _ 2 _ _ 2 _ x =6
f()=108-3x2=0e108-3x*=0e [ Z°
T | 6 +00
f'(=) + 0 -
f(6)
f(z)

Trén khoang (0; +00) ham sé f(x) = 108x — x3 dat gi4 tri I6n nhit tai x = 6.
Vay nén tha 6 con tom gidng trén mdi mét vuéng mit ho thi cudi vu thu hoach dugc nhiéu tom nhat.

d) Bing: Lugng tom nhiéu nhat cudi vu c6 thé thu hoach duogc trén mdi mét vuong mat h tu nhién la
f(6) = 108.6 — 63 = 432 (gam).
Ong Thanh nudi c4 chim & mdt cai ao ¢6 dién tich 1a 50m?2.Vuy truée 6ng nudi véi mat do 1a 20
con/m? va thu duoc 1,5 tan ca. Theo kinh nghiém nudi c4 ciia minh thi ct tha giam di 8 con/m? thi mdi
con c4 khi thu hoach ting 1én 0,5kg? Gia str khong c6 hao hut khi nudi.
a) SO ca gidng ma 6ng thanh di tha trong vu vira qua 1a 1500 con.
b) Khdi luong trung binh mdi con c4 thanh phan trong vu vira qua 13 1,5 (kg).
¢) Tong trong luong ca thu dugce & vu nay 1a F(x) = —0,0652x% + 16x + 1500 (kg)
d) Vu t6i 6ng Thanh phai tha 488 con cé giéng dé duogc tong ning suat khi thu hoach 1a cao nhat.
Loi giai

a) Sai: S ca giébng ma ong thanh di tha trong vy vira qua 13 50.20 = 1000con.
b) Png: Khdi lugng trung binh mdi con c4 thanh phan trong vu vira qua lé:% = 1,5 (kg).
¢) Sai: Goi s ca giéng can tha it di trong vu nay 1a: x (com), (x > 0)
Theo d bai cir giam 8 con thi mdi con ting thém 0,5 (kg/con)
Vay giam x con thi mdi con ting thém 0,0625x (kg/con).
Téng sb luong ca thu duoc ¢ vu nay duoc tinh bang cong thirc:

F(x) = (1000 — x)(1,5 + 0,0625x) = —0,0625x% + 61x + 1500.
Bai toan trd thanh tim x dé F(x) dat gia tri 16n nhat.
Taco:F'(x) = —0,125x + 61 =0 & —0,125x + 61 = 0 & x = 488
Béng bién thién nhu sau:
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r |0 488 1000
I'(z) + 0 —
F(maz)
f(z)

Vay ong thanh phai tha sb c4 gidng trong vu t6i 14:1000 — 488 = 512 con.

d) Sai: Vu t6i 6ng Thanh phai tha 512 con ca giéng dé duoc tong niang suét khi thu hoach 14 cao nhét.
Cho mét tim nhom hinh vuéng canh a. Ngudi ta cit ¢ 4 goc 4 hinh vudng bang nhau, roi gap tim nhom
lai & dugc mot cai hop khong nép.

a) Thé tich cta khéi hop 1a 16n nhét khi canh cta hinh vuong bi cit béng 112.
b) Thé tich cta khdi hop 1a 16n nhat khi canh cta hinh vudng bi cét bang %.

2 r 14 N 3
¢) Thé tich cia khéi hop 16n nhét bing =~

. T 3
d) Thé tich hop 16n nhét bang —.

Loi giai
Goi x la d6 dai canh cua hinh vudng bi cat
@<x<%.
2

Thé tich cua khéi hop la: ¥ (x)=x(a~-2x)
@<x<%.
2

V'x)=(a—2x)2+x.2(a—2x).(-2)=(a—2x)(a—6x) =0 & «x =%(0 <x< g)

Béng bién thién:
T |0 a/6 a/2
V'(z) + 0 —
2a®
27
V(z)
0 0
3
Viy a0 =V (§) =57
O;E

a) Sai: Thé tich cta khéi hop 1a 10n nhat khi canh cuia hinh vudng bi cit bing %

b) Pung: Thé tich ciia khdi hop 1a 16n nhit khi canh cta hinh vudng bi cit bang %.

3

¢) Piing: Thé tich ctia khéi hop 16n nhét bang =
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4 ’ N 3
d) Sai: Thé tich hop 16n nhét bing —.

Cau7: Mot nguoi nong dan c6 15.000.000 dong mudn 1am mot cai hang rao hinh chit E doc theo mét con
song (nhu hinh v&) dé lam mot khu dét ¢6 hai phan chir nhat dé trong rau. Di v6i mit hang rao song
song vo&i bo song thi chi phi nguyén vat liéu 1a 60000 dong mot mét, con dbi v6i ba mit hang rao
song song nhau thi chi phi nguyén vat liéu 1a 50000 dong mot mét. Goi x 1a chidu dai 1 mat hang
rao hinh chit E (trong ba mat song song,x > 0 ). Goi y la chiéu dai mat hang rao hinh chit E song
song voi by song (y > 0).

a) S6 tién phai lam la:x. 60000 + y.3.50000 = 15000000ddng.

500—-5x

, 5
b) Dién tich dét: § = x.y = x. = 250x — Exz

¢) Dién tich 16n nhat cua dét rao thu duoc max S = 6250 (mz)

(0;+0)

d) Dién tich 16n nhét ctia dt rao thu dugc khi chiéu dai 1 mat hang rao hinh chit E 1a 50m

Loi giai

a) Sai: S6 tién phai lam 1a:x. 3.50000 + y. 60000 = 15.000.000 < y = 5002‘5".

500-5x

z 5
b) Pung: Dién tich dat: S = x.y = x. = 250x — Exz

¢)Ping: Taco: S’ = 250 — 5x; S =0 © 250 — 5x & x = 50.

Béng bién thién:
T 0 50 +00
S'(x) + 0 —
625
0 —00

d) Pung: Tir bang bién thién co n(loax)s = 6250 (m*) khi x = 50.
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PHAN IIl. Cau tric nghiém tra I&i ngan

Cau 1:

Cau 2:

Bac Nam muén xay dung mot hd ga khong nap hinh try véi
dung tich 3m3. Hay tinh chi phi it nhat ma bac Nam phai bo
ra xdy dung hd ga, biét tién cong va vat liéu cho 1m3 thanh bé
tong cua hd ga (thanh bé tong dy va thanh bé tong xung quang)
1a 685000ddng.

Loi giai
%4 3
Taco:V =mtR?h=>h=— = —.
TTR?2 TTR?2

_ i .
_ _
7 R

T O

=8
=
b
Y

h

Mt khéc: S,q = 2Rh + mR? = % +nR? = % + % + R? > 33/9m(m?) (Ap dung BBT

Cauchy).

Dé chi phi bac Nam bo ra nhé nhat khi va chi khi dién tich xay dung hd ga hinh try nho nhét, va khi

6 Syq = 339m(m?).

Vay s tién bac Nam phai bo ra 1a: 685000.33/97 ~ 6260000 dong.

Cho mdt tim nhém hinh vudng canh 24cm. Ngudi ta cat & bén goc ciia tim nhom d6 bon hinh vudng

bang nhau, moi hinh vudng c6 canh bang X cm, r61 gdp tdm nhdm lai nhu hinh v& bén dé dugc mot cai

hop khong nap. Tim X dé hop nhan duge co thé tich 16n nhat.
Loi giai

R

24 cm

Loi giai
Goi x(cm) 1a canh hinh vuéng bi cat (0 < x < 12).

Thé tich ctia hop khong nép bang V (x) = x(24 — 2x)2.

TacoV'(x) = (24 —2x)(24—6x)c6 V' (x) =0 x =4

Bang bién thién x o 4 12
V'(x + 0 —
1024
V(z)
0 — 00

Tir bang bién thién suy ra 1V (x) dat gia tri 1on nhit tai x = 4.
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Nguoi ta mudn xady mot doan duong AB (nhu hinh v&) va doan D
duong nay phai di qua diém MBiét rang vi tri diém M cach OD A4
125m va cach OE 1km. Gia st chi phi dé 1am 100m duong 1a M

150 triéu dong. Chon vi trf cua A va B @ hoan thanh con duong
v6i chi phi thap nhat. Hoi chi phi thip nhat dé hoan thanh dugc con
duong 1a bao nhiéu?

B E
Loi giai
Dé hoan thanh con dudng voi chi phi thip nhét thi phai chon A, B sao cho doan thingAB1a bé nhit.
Thiét 1ap khoang cach giita hai diém A, B va tim gia tri nho nhét.

. 5 1
Chon hé toa 6 xOy nhu hinh dudi day v6i OD nam trén tia Qy. Khi d6 diem M (E; 1).

y
DJL
A

M

Goi B(m; 0),A(0; n)(m,n > 0). Khi dé ta c6 phuong trinh theo doan chin 1a % + % = 1.

5 1 1 1 1 1 8m-1 8
Dodu’(‘mgthéngdiquaM(—;1)nén—+—=1=>—=1——= T on=—0u1
8 8m n n 8m 8m 8m-1

8m
8m—1

CéABZ=m2+n2=m2+( )=f(m).Xéth£1ms6f(m),tac():

, 8m —8 64 ,
f(m):2m+2.8m_1.(8m_1)2 :2m.(1—m>;f(m)=0
m = 0(loai)
= 64
R

5
(:)(8m—1)3=64<:>m=§

2
5 5\ 2 82 25 25 125 125  5v5
famzf(3)=(3) +( 8) =By BB B

3%_1 " 64 16

, . 5v5
Vay quang dudng ngan nhat 1a T\/_ (km)
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Gia dé 1am 1km duong 1a 1500 triéu dong = 1,5 ty dong nén khi d6 chi phi thip nhat dé hoan thanh

con duong 1a %ﬁ. 1,5 ~ 2,0963 (ty dong).

Mot soi day kim loai dai 120cm duoc cit thanh hai doan. Poan day thir nhat dwoc udn thanh hinh
vuodng, doan ddy thtr hai dugc udn thanh vong tron (tham khao hinh bén duéi).
120cm

Tdng dién tich ctia hinh vudng va hinh tron dat gi tri nh6 nhét 1a (1am tron dén hang don vi)?
Loi giai
Goi d0 1a cua doan day thir hai 1a xcm.

Khi d6, d dai ctia doan day thtr nhat 1a (120 — x)em (0 < x < 120).
120—x

2
A v 1y A N N , 1 R X
Dién tich cta hinh vuéng bang ( ) va dién tich cda hinh tron bang 1T (E) = —

Tong dién tich cia hinh vuéng va hinh tron:

S(x) = (“0"‘)2 + % - (i + i)xz — 15x + 900, (0 < x < 120).

4 41T 16

, z 120
Ta c6 S(x) 1a mot ham s6 bac hai, dat gia tri nho nhat tai x = rj; € (0;120).

vayminS (x) =S (%) ~ 504cm?.

386v
v24+2v+5
(km/h) 14 véan t6c trung binh cuia cac xe khi vao dudng ham. Tinh véan tdc trung binh cia cac xe khi vao
duong ham sao cho luu lwgng xe 1a 16n nhat

Luu luong xe 6 t6 vao duong ham dugc cho boi cong thic f(v) = (xe/gidy), trong d6 v
Loi gidi
. - . A .5
Vi v 1a van toc trung binh cua cac xe khi vao duong ham = v > 0 va - >0

Theo bat dang thirc Cauchy, tacé:v+%22\/§$v+%+2 > 2+/5 + 2
386 - 386 f) 386v - 386
= < = f(v) = <
v+%+2 2V5 +2 V2 +20+5 " 245 + 2

Dau" = "xéyra®v=%®v2 =5 v=V5rv>0)

Vay van tbc trung binh cua cac xe khi vao dudong ham 1a /5 kmvh thi Tuu lwong xe 1a 16n nhat.

Ong Nam cén x4y dung mét bé nudc mua c6 thé tich V = 8(m?3) dang hinh hop chit nhat véi chiéu
dai gap g 1an chiéu rong, day va niap d6 bé tong, cot thép; xung quanh xay bang gach va xi mang. Biét
ring chi phi trung binh 14 980.000d/m? va & nip dé ho mot khoang hinh vudng ¢6 dién tich bing %

dién tich nap bé. Tinh chi phi thap nhat ma 6ng Nam phai chi tra (lam tron dén hang nghin dong).
Loi giai
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. , | 5 \ 5 2
Goi chiéu rong cua bé 1a 3x (m), chiéu dai bé 1a 4x (m) va chiéu cao ctia bé la—— (m).

Khi d6 tong dién tich bé mait xay la:

2
T=Q0@x+ 4x)-2-iz+ 2.3x.4x — 2. 3x.4x = 2—82+ o S 9, /2_82_64"2 _
3x 9 3x 3 3x2° 3

22 o
— . A A N 32v7
Chi phi C (tinh theo dong) xay dung 1a: C = T.980000 > — 980000 = 27657000

(dong).

Mot loai thude duoge dung cho mot bénh nhan va néng do thude trong mau cua bénh nhan dugc giam

st boi béc si. Biét rang ndng d6 thude trong mau ctia bénh nhan sau khi tiém vao co thé trong t (gid)
t

duoc cho bai cong thirc c(t) = (mg/L). Sau khi tiém thudc bao 1au (gid) thi ndng do thude

241
trong mau cua bénh nhan cao nhat?
Loi giai

Tacoc'(t) = i Vvt € (0;+).Choc'(t) =0 & [t =1

(t2+1)2’ ’ ' t=-1"
Bang bién thién:

t |0 1 +o0
c(t) + 0 —

c(t)

Vay sau khi tiém 1 gio, ndng d6 thudc trong mau bénh nhan cao nhét.

Sy anh huong khi st dung mét loai doc to v6i vi khuan X duge mot nha sinh hoc mé ta bai ham sd

t+1 , 5 .
P(t) = rria ONg d6 P(t) 1a s6 lugng vi khuan sau t gio st dung doc t6. Sau bao nhiéu gid thi
sO lwong vi khuan X bt dau giam?
Loi giai

- _ —t?-2t+3 _ (t-1)(-t-3)
XetP(t) = (t24t+4)2  (t2+t+4)2

, t=-3
PH)=0e| .

(©) t=1

Ta thiy ham s dat cuc daitait = 1va P'(t) < 0,Vt € (1;4+) nén sau 1 gio thi vi khuan bt
dau giam.
Mot vat chuyén dong theo quy ludt s = —2¢3 + 6t2 voi ¢ 1a khoang thoi gian tinh tir khi vat bat dau
chuyén dong va s 13 quing duong vat di chuyén dugc trong khoang thoi gian d6. Hoi trong trong
khoang thoi gian 6 giay, ké tir khi bat dau chuyén dong, van tdc 16m nhét cua vat dat duoc bé“mg bao
nhiéu?

Loi giai

Tacov(t) = s’ = —%tZ +12t:v'(t) = =3t + 12 = 0 & t = 4 va c6 bang bién thién
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t |0 4 6
v’(t) } 0 -
24

v(t)

vaymax v (t) = 24(m/s)khit = 4.
Mot ctra hang ban vai Thanh Ha véi gia ban mdi kg 1a 50.000 dong. Vi gia ban nay thi ctra hang chi
ban duoc khoang 25kg. Ctra hang nay du dinh giam gia ban, uéc tinh néu ctra hang cr giam 4000 dong
cho mét kg thi s6 vai ban duoc ting thém 1a 50kg. Xac dinh gia ban dé cira hang d6 thu duoc loi nhuan
16n nhét, biét rang gia nhap vé ban dau mdi kg 1a 30.000 dong.

Loi giai
Goi x dong (30.000 < x < 50.000) 1a gia ban vai méi dé cira hang thu duoc lgi nhuan 16n nhét.
Suy ra gia ban ra da giam 1a (50.000 — x) dong.

50(50000=%) _ 695 — 0,0125. x.
4000

Téng s6 vai ban duoc 1a 25 + 625 — 0,0125.x = 650 — 0,0125. x.

Doanh thu cia cira hang 1a (650 — 0,0125. x)x.

S tién von ban dau dé mua vai 1a (650 — 0,0125.x)30000.

Vay loi nhuan cua ctra hang 1a

(650 — 0,0125.x)x — (650 — 0,0125.x)30000 = —0,0125x2 + 1025x —
19500000.

Ta co: f(x) = —0,0125x2 + 1025x — 19500000 = —0,0125(x — 41000)? +
1512500 < 1512500.

Suy ramaxf (x) = 1512500 khi x = 41.000 dong.

Vay gia ban mdi can vai 1a 41.000 dong thi cira hang thu dugc lgi nhuan 16n nhét.

Trén manh dat hinh chir nhat ABCD ¢6 dién tich 25m?, A N D
nguoi chu lay mot phan dat dé trong co. Biét phan dat trong

S6 luong vai ban ra da ting thém la

cO nay c6 dang hinh chit nhat véi hai dinh dbi dién 1a A va

P . \ M
H, v6i Hthudce canh BD. Hoi s6 tién 1on nhat ngudi chu can H
chuan bj dé trong co (mién t6 ddm) 1a bao nhiéu véi chi phi
trong ¢6 1a 70.000ddng/m? ?
B C
Loi giai
A N D
M H
B C
NH DN NH DN
Taco AB.AD = 25(m?);— = —. bat— =—=x = NH = x. AB; AN = (1 — x)AD
AB DA AB DA
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p Tu van huéng nghiép chuyén siu cho hoc sinh biing phén tich, luin doan nhéin twéng hoc
Website: trungtamunix.edu.vn— CSKH (phone - zalo):08.1234.2211
Dién tich dat trong co 1a: S = AN.NH = x. (1 — x).AB.AD = 25.x.(1 — x)
(x+1-x)%? 1

Dién tich 16n nhat khi x. (1 — x) I6n nhatma x. (1 — x) < — =
25

A 7 A A 2 17 A 1
Dién tich dat trong c6 16n nhatS = 2 25 = ”

S6 tién 16n nhét dé trong co:T = % 70000 = 437500ddng.

Cau 12: Nguoi ta can lam mdt cai bé ca c6 hai ngin, khong c6 nép & phia
trén voi thé tich 1,296m3. Ngudi ta cét cac tAm kinh ghép lai
mot bé ca co dang hinh hop chit nhat (hinh v€ minh hoa) véi ba
kich thudc 1a a, b, ¢. Ngudi ta phai thiét ké cac kich thude 1a
bao nhiéu dé d& tén kinh nhét ( gia st 46 day cua kinh khong
dang ké). Khi d6 hay tinh gia tri biéu thic T = a + b + c.

Loi giai \
Thé tichbécalaV = abc = 1,296.

Ké ca miéng kinh & giira, dién tich tong cac miéng kinh 1a S = ab + 2ac + 3bc.

S S ab+2ac+3bc 1 2 3
Suyra— = = =442
%4 1,296 abc c b a
r . 1 2 3 1 2 3 311 2 3 3 6
Ap dung Cosicho3s0—;—;—-taco-+—-+-=>3. [-.—.—= 3. /—=5.
c b a c b a c b a 1,296
, abc =1,296 (2=18
Dau" = "xayrakhij1 _2_3 ©ib=12.
c b a c=0,6

Vay dé 4 tén kinh nhat thia = 1,8m; b = 1,2m;c = 0,6m.
KhiddT=a+b+c=18+1,2+ 0,6 = 3,6.
HET.

18 | Ths. Lé Viét —- THPT Thiing Long, Ha N§i — Phone (zalo): 0835.221183 - On thi cam két diém s



