bt

o

K <8,

#:8)
e

)

CHUONG

~—

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

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

BAI 5. UNG DUNG PAO HAM PE GIAI QUYET MOQT SO VAN PE LIEN QUAN PEN THUC TIEN

<°> HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cau 3:

Trong 5 gidy dau tién, mdt chat diém chuyén déng theo phuong trinh S(t) =—t3+6t>+t+5trong dé t tinh
bang gidy va s tinh bang mét. Chat diém cé van tdc tirc thoi I&n nhat bang bao nhiéu trong 5 gidy dau tién
46?

Loi giai
Taco: v(t)=s'(t)=-3t"+12t +1.
Nhan xét: v(t) cé d6 thi 1a mot parabol nén trong 5s dau tién van toc tic thoi cla chat diem dat gia
tri 16n nhat bang 13 tai t = 2s.
M4t tén Ilra bay vao khéng trung véi quing duong di duoc la S(t) (km) 1a ham phu thudc theo bién t (giay)

3t+1

v 2 v ? ~ ? oA by ’
tuan theo biéu thirc sau: S(t) =e" "+ 2te (km). Van toc cla tén Itra sau 1 giay 1a m.e" (km/s). Tinh

T =m+n (Biét ham biéu thj van t6c |a dao ham cdp mot cha ham biéu thi quing duwdng theo thai gian)?
Loi giai

Taco: v(t)=s'(t)= 2te" 4 2% 4 6te¥ ! = v(1)=2e" +2e* + 6e* =10e* (km/s)

_ |m=10
Vay =T=m+n=10+4=14
n=4

Mot vat duoc phong thang dirng 1&n trén tir dd cao 2 m véi van tdc ban dau [ 24,5 (m/s). Trong Vat ly, ta

biét rang khi b qua strc can clia khong khi thi dd cao h (mét) cla vat sau t (gidy) dwoc cho bdi cong thirc

h(t) = 2+ 24,5t —4,9t%. Hbi sau bao nhiéu giay thi vat dat dé cao 1&n nhat?
Loi giai

Xétham so: h(t) =2+ 24,5t —4,9t>. Tap xac dinh ciaham s 1a R .

Taco: h'(t)=-9,8t+24,5 h'(t) =0 -9,8t +24,5=0 & t zg

Bang bién thién:
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3,

t |—o0 % +o0
h'(t) + 0 -
8
h(t)
—o0 —00

Tur bang bién thién ta thay ham so6 dat cuc dai tai t = >

Vay thoi diém vat dat do cao lon nhat la t = 2 giay

Cau 4: Cong ty truyén hinh cap Vista hién cé 100 000 thué bao. Mdi thué bao dang tra cudc thué bao 40$ /thang.
Mot cudc khao sat cho thay cr méi lan gidm 0,25$ cwdc thué bao, cong ty cé thé cé thém 1000 thué bao. Dé
doanh thu thu dugc 13 t6i da, cong ty can xac dinh mic cudc thué bao méi thang la bao nhiéu?

L&i gidi
Tra 1&i: 32,5
Goi x 1as6 1an gidm 0,25%. Cuéc thué bao hang thang lic nay 1a 40—0,25x véi 0 < x <160 (do mirc cudce khong
thé am), va s6 thué bao méi 1a 1000x.
Do dé, téng s6 thué bao [a 100000 +1000x.
Ham doanh thu dugc cho bai R = (s6 thué bao) x (cwdc mbi thué bao tra)
R =(100000+1000x)(40-0,25x)

=1000(100 + x)(40—-0,25x) = 1000(4000 +15x-0,25x" ) )

Paoham R' =0, ta dwgc R'=1000(15-0,5x) =0=> x = 30.

Ta cé: R(0)=4000000; R (30) =4225000; R(160) =0.

Vay doanh thu t6i da khi x = 30. Diéu nay twong ing véi 30 1an gidm 0,258, tic 1a cudce thué bao hang thang bang
40$-17,5% =32,58.

Caus: DE thiét k& mot chiéc bé ca hinh chit nhat cé chidu cao 14 60 cm, thé tich 13 96.000 cm?, ngui the dung loai
kinh dé st dung 1am mat bén cé gia thanh 140.000 ddng/m? va loai kinh dé lam mat day cé gia thanh la
240.000 ddng/m? . Chi phi thap nhat dé hoan thanh bé ca 1a bao nhiéu nghin déng? ( lam tron két qué dén
hang don vij)

Loi giai
Traloi: 173
Dién tich d4y ciia bé bing 96000 : 60 =1600(cm?)

Goi do dai 1 canh ciia déy bé 1a x(x>0) ( don vi cm), khi d6 do dai canh con lai ciia day bé 13

1600
-
Téng dién tich matbénla S = 2(x+@].60 _120x 4 192000 (cmz)
X X
x =40
Taco S'ZIZO—M,S'ZOD:LZOXZ—192000=0<:> .
X x =-40 (loai)

Bang bién thién
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xT 40 +0oC
S’ -0 +
o0 +00
9600

Chi phi hoan thanh bé cé thép nhit khi S = min S =9600(cm* ), tic la x=40(cm)

Vay chi phi thap nhat hoan thanh bé c4 la 0,96.140+0,16.240 =172,8 ~173 nghin dong.
Cau 6:  Dé chan duong hanh lang hinh chit L, ngudi ta dung mot que sao thang dai dét kin nhitng diém cham véi hanh

lang (nhw hinh v&). Biét a=24 va b =3. Hdi cdi sao thdo man diéu kién trén cd chiéu dai t&i thiéu la bao
nhiéu? ( lam tron két quda dén hang phan muori)

b
sao,
a
Loi giai
Traloi: 33,5
E B
; b
sa ID
A OO < F
3
bit cac diém nhu hinh vé
, X ] . EB AF ab
bat DF =x,x>0, tacd AADF dong dang véi ABED nén ED - DF =EB=—
X

T W . . ab\’
Goi | 1a chiéu dai cua que sao, taco 1> = AB® =(x+b)2+(a+7] = (x)

2 2
Pao ham f’(x)=2(x+b)—2a—2(a+a—bj =2(x+b)[1—a—f]; f'(x)=0< x=%a’h =12
X X X

Dé dang suy ra duoc (rgjjn) f(x)=f(12)=1125
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Vay gia tri nho nhit cia que sao 12 | = 1125 =155 ~ 33,5.
Mot co s& san xuat khdn mit dang ban mdi chiéc khan véi gia 30000 dong mot chiéc va mdi thang co s& ban
dugec trung binh 3000 chiéc khan. Co s& san xuat dang cé k& hoach tang gia ban dé cé lgi nhan tét hon. Sau
khi tham khao thj treorng, ngudi quan ly thay rang néu tir mirc gia 30000 dong ma ct ting gia thém 1000
ddng thi médi thang s& ban it hon 100 chiéc. Biét v6n san xuat mot chiéc khan khong thay déi 1a 18000 . bé
dat Igi nhuan 1&n nhat thi co s& san xuat can ting gia ban mdi chiéc khan 1a bao nhiéu nghin dong ?
Loi gidi

Tra loi: 9000
Goi s6 tién can tang gia mdi chiéc khin 13 X (nghin dong).
Vi cir ting gi4 thém 1 (nghin ddng) thi s6 khan ban ra giam 100 chiéc nén ting X (nghin dong) thi s6
xe khin ban ra giam 100X chiéc.
Do d6 tong s6 khin ban ra mdi thang 1a: 3000—100x chiéc.
Luc dau ban véi gia 30 (nghin ddng), mdi chiée khan ¢ 13i 12 (nghin déng). Sau khi ting gia, mdi
chiéc khan thu dugc s6 13i 1a: 12+ x (nghin dong).
Do d6 tong s6 lgi nhuan mot thang thu duoc sau khi ting gia 1a:

f (x)=(3000-100x)(12+X) (nghin dong).
Xétham s6 f (x)=(3000-100x)(12+x) trén (0;+o0).
Ta co: f (x)=-100x* +1800x +36000.

f '(x)=—200x+1800

f '(X):O<:>—200X+1800:O<:> X=9
Lap bang bién thién ctia ham s f (X) trén (0; + oo) ta thiy ham s6 dat gia tri 16n nhét khi

x=9
Nhu vay, dé thu dugc 1gi nhuén cao nhét thi co s¢ san xuit can ting gia ban moi chiéc khan 1a 9000
dong.

Mot hdp sita dung tich 1 lit c6 dang hinh hdp chi nhat véi day 1a hinh vudng canh bang X (cm) va chiéu cao

h (cm) . Tim gid tri cia x dé dién tich toan phan cGa hinh hdp la nhd nhat.

Loi giai
Tra loi: 10
E h
aX
Thé tich cta hop sira la: V = x?h (Cms).
. , 3 2 100
Theo bai ra, ta c6: V =1(1)=1000 (Cm ): x*h=1000=>h=——.
X
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) \ 1000 4000
Ta c6 dién tich toan phan ciia hop sira la: S, =S, +S, =4hx+ 2XF = 4. —= x+2x* = 2%’ + ——
X X
4000 4000
Dit y=2X"+—— =y =4x———.
X X
4000
Xét Y =0 4x———=0<4x*-4000=0 < x=10.
X
Ta ¢ bang bién thién:
T 0 10 +oo
Y — 0 +
+o0 +oo
600
Vay dé hop sita ¢6 dién tich toan phan nho nhat thi x=10.
Cau 9:  Haisinh vién Thanh va Linh rd nhau mé& mot cdng ty van tai taxi dién ( S dung ngudn cung san cé trong nudc

vdi nhiéu wu d3i khuyén khich phat trién loai phuong tién nay). Hai ban Thanh va Linh du dinh st dung khéng
qua 10 xe. Néu cong ty st dung t6i da thoi gian hoat dong cla x xe dién trén (1< x <10, X € N) thi doanh
thu nhan duoc cta s8 xe d6 1a D(X) = x® —4597x* +50300x +30000 ( triéu ddng), trong khi chi phi nap

dién, bdo dudng, phi cau duongthué va thué nhan cong lai xe. binh quan cho mdi xe la

30000

C(x) =3x+300+

(triéu déng). Hai ban Thanh va Linh can wu tién t8i da cho bao nhiéu xe hoat ddng thudng xuyén dé Igi nhuan cong

Chi phi hoat déng cho x xe dién la: X.C(x) = X.(3X+300+

ty thu dugc la I&n nhat?
Loi giai
Traloi: 5
30000
X

J = 3x* +300x +30000

(triéu ddng).
Loi nhuan ciia cong ty duoc tinh bang doanh thu trir cho chi phi dau tu.
Suy ra, loi nhuan ciia cong ty 1a: T(x)=D(x)—x.C(x), 1<x<10, x e N ( tri¢u dong).

T (x) = (x° —4597x° +50300x +30000) — (3x* +300x +30000) = x* —4600x” +50000x .
T'(x)=3x* —9200x +50000.
X, ~3061,222218 ¢ [1,10]

T’(X) =0 < 3x* —9200x +50000 = 0 <
X, = 5,444448485 [1; 10]

BBT:
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x |1 5 5.444448485 6 10
T'(x) + 0+ 0 - -
136030,5

I'(x)

Tu BBT, kéthop véi xeN suy ra dé loi nhuan caa cong ty thu dugc 12 16n nhét thi can wu tién t6i da
cho 5 chiéc xe dién hoat dong thudng xuyén.

Cau 10: T mot khic gb tron hinh tru cé dudng kinh bang 40 cm, can xa thanh mot chiéc xa cé tiét dién ngang |a hinh
vudng va bdn miéng phu duoc td mau xam nhuw hinh vé dudi day. Tim chiéu réng X cla miéng phu dé dién
tich st dung theo tiét dién ngang |a I1&n nhat. (lam tron két quad dén hang phan trdm).

Loi giai
Tra loi: 3,97
E F
M N
AL N B
- g =
o .-~
Y Q.
}55 " e N C
Q P
H G

Goi y la chiéu dai cia miéng phu.

Dién tich sir dung theo tiét dién ngang 1a S = Swnpo T 4XY -
MP 40 _
N
Tac 2x = AB—MN = AB — 204/2 < BD — 20v/2 = 40— 20+/2 = 0 < x < 20102 .
Lai c6 AB? + AD? = BD? =407 = (2x + 20+/2)? + y? =1600.

Thé vao (1), ta duoc

S = 800 + 4x+/800 —80X+/2 — 4x? =800 + 4+/800X% —80X°+/2 — 4x"

Xét ham s6 f (x) =800x2 —80x°+/2 —4x*, véi x e (0;20—10/2) c6

Canh hinh vuéng MN = 202 cm = S = (20+/2)? + 4xy =800 + 4xy
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f'(X) = 1600 — 240x2~/2 —16x° = 16x(1oo —15x/2 — X2 ) .
Ta c6 bang bién thién
x 0 M 20 — 102

(5 31— 152 )
f 2
£ (20 - 10v2)

0
5\/ -15 . NV W
Vay x V2 ~ 3,97 chinh la gia tri can tim.
Cau 11: Chohaivitri A, B cach nhau 615 M, cung nam vé mét phia bd séng nhu hinh vé.
2 -
615
A
- A8Trn

A
|
|
)
|
I
I
I
!
)
)
1
I

Khoang cachtir A vatlr B dén bo song lan lwot 1a 118 m va 487 m. Mot nguoi ditlr A dén bor séng dé 18y nudc
mang vé B . Doan dudng ngan nhat la s& nguyén duong ma ngudi dé cé thé di 1a bao nhiéu? (két qua lam
tron dén hang don vi)
Loi giai
Tra loi: 780
Gia sir nguoi do di tr A dén M dé lay
nuéc va diter M vé B dé dang tinh duoc
BD =369, EF =492.
Ta dat EM =X, khi d6 ta dugc: 615m

. Ju

369m

487Tm

- - - - - - - - -

MF =492 —x, AM = /x? +118%, BM = /(492 — x)? + 4872,
Nhu vay ta c6 ham s6 f (X) duogc xéac dinh bang téng quiang duong AM va MB :

f(x)= X2 +118% + \/(492— X)? +487% véiXe [O; 492]
Ta can tim gié trj nho nhét caa f () dé c6 duge quang duong ngén nhat va tir d6 xac dinh duoc vi

tri diém M .
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f’(x): X B 492 — X .
X“+118 492 — x)° + 487
\/ 2 2 \/( )2 2
f'(x)=0 &2 - 492 x & x(492—x)? + 4877 = (492 x)/x* +118

X +118 /(492 —x)? +487°

@{x [(492—x) 1487 }:(492—x) (¢ +1187) _ {(487x)2 — (58056 —118x)’

0< x<492 0<x<492
. 58056 yX=— 58056 58056
& 605 369 605
0<x<492
. . o 58056 ,
Ham s6 f () lién tuc trén doan [0;492]. So sanh cac gia tri cua f (0), f 05 )’ f (492) taco

. 58056
ia tri nho nhat 13 f
gia tri nho nhat la (605

jz779,8z780m

Khi d6 quing duong di ngan nhat 1a xap xi 780m.
Cau 12: Khilam nha kho, bac Cuwdng mudn dé cira s8 c6 dang hinh chit nhat véi dién tich bing 3,4m? (tham khao hinh

v&). Tim chu vi nhd nhat cla khung clra s6 (dé tiét kiém vat liéu nhat, lam tron két qua dén hang phan trdm)?

Loi giai
Traloi: 7,34
Goi chiéu dai, chiéu rong lan lugt cua khung ctra s6 1a X, y (mét). Biéu kién x,y>0.

Dién tich cua khung ciraso la xy =3,4=y = 34
X

Khi @6 chu vi caa khung ctra s6 1a C = 2x+2y = 2x+%.
X

Xétham sé £ (x) = 2x+ 22 trén (0;440).
X

Taco f'(x) :2—6;28
X

J85

Cho f'(x)=0:>x:T5€(0;+oo)

Ta c6 bang bién thién nhu sau
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X 0 _‘85 “+00
5
0

~ 7,34 m.

4/85
5

Dua vao bang bién thién ta thdy duoc chu vi khung cira s6 nho nhét bang
Céng ti TNHH Quang Minh mudn san xuat doc quyén mdt loai sdn pham dé bdn ra thj trwdng trong dip tét
Nguyén Dan. Biét rang téng chi phi sdn xuat loai sdn phdm nay 13 moét ham sé dwoc cho bdi cong thirc

g(x)=x>=77x*+1000x + 40000, doanh thu clia cdng ti khi d6 1a ham s6 h(X)=—2x" +1312X, véi x a

s8 san pham. Lgi nhuan cla céng ti dwoc xac dinh bang ham s6 f(X)=g (X)—h(X) . D& lgi nhuan cao nhat
ma cong ti dat duwoc thi can phai san xuat bao nhiéu sdn phdm?
Loi giai
Tra loi: 52
Xétham sé f(x)=g(x)—h(x)=-x+75x +312x—40000.
TXD: D =(0;+»).

f'(X)=—3x*+150x+312=0< {X =52(N)
x=-2(L)
Bang bién thién:
X 0 52 +on
J'(x) + -
74416
J(x)
-4000 | —0

Ham s dat gié tri 16n nhat bang 74416 tai x=52.

Vay lgi nhuan cua cong ty dat duoc cao nhat khi san xuat sé san pham 1a 52.

Hinh dwéi day [a muwong dan nudc thay loi tai mot dia phuong phuc vu tudi tiéu cho rudng déng. Phan khong
gian trong muong dé nudc chdy cé mét cat ngang | hinh chi* nhat ABCD . Véi diéu kién luvu lvgng nudce qua
muong cho phép thi dién tich mat cdt ABCD 1a 0,48 m?. D& dam bao yéu cau kj thuat t6t nhat cho muong,
ngudi ta can thiét k& sao cho téng d6 dai T = AB+BC +CD 1a ngén nhat. Khi d6 chiéu rong dady muong

bang bao nhiéu (biét chiéu rong phai dudi 1m, 1am tron két qua dén hang phan trdm).
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Loi giai

Traloi: 0,98
bt BC =x(m),0<x<1. Theo d bai, tacé ABBC=0,48= AB:Oé—4C8:O’—;B.
0,96

T= f(x)=AB+BC+CD:x+2.AB=x+—.

X
f’(x):l—o)’(?6.Khidé f’(x):0<:>x2—0,96:0<:>x=¥:0,98(m).

2/6
X 0 5 1
- 0 +

|
/() m\ﬁ/;i

Vay chiéu rong day muong BC =0, 98(m) thoa ycbt.
Cau 15: Mét con ca hdi boi ngugc dong dé vuot mot khodng cach 13300km . Van téc cla dong nudce 1a 8km/h. Néu

van tdc boi cla cé khi nudc dirng yén la v(km/h) thi ndng lwong tiéu hao cla cé trong t gio dwoc cho bai

cong thirc E(V) =Vt . Trong d6 C1a mét hing s8, E dwoc tinh bing jun . Tim van téc boi clia ca khi nwéc

dirng yén dé nang lugng tiéu hao 13 it nhat.

Loi giai
Traloi: 12
Van téc cua ca boi khi nguoc dong 1a: v—8 (km/h), v>8.

\ 300
Thoi gian dé€ ca boi vugt khoang cach 300km la t = e

Ning luong tiéu hao cua ca dé vuot khoang cach do la:

300 v
E(v)=cv:.—— =300c. ,V>8,
(v)=cv - cv_8(1un) V>
. - . =0(loai
£ (v) 6000 V=2 s E'(v) =0 | V7 OLI0E),
(v-8) v=12

Bang bién thién
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v 8 12 +0
E'(v) = 0 ¥+
E(v)
E(12)

= E,;, @ v=12km/h.

Cau 16: Cho mot bo séng hinh ban nguyét cé ban kinh bang 2km, duong kinh PR nhuw hinh vé sau:

\

BrF FF L EELLEELR

Tir diém P anh Téo chéo mét chiéc thuyén voi van toc 3km/h dén diém Q trén bo ho, roi chay bo

doc theo thanh hd dén vi tri R véi van tc 6km/h. Thoi gian Ién nhat ma anh Téo di chuyén tir P
dén R 1a bao nhiéu? (thoi gian tinh bang gio, két qua 1am tron dén phan chyc)

Loi giai
Traloi: 1,5

Q

P /R

N
v

2km

bat QPR =« (rad), ae(O; %j

Tacd APQR vudng tai Q = PQ = PR.cosa=4cosa ma OQR =2.QPR =2¢.
Do dai cung tron QR =2.2a =4« .

. . . 5 . . 4cos
Thoi gian anh Téo chéo thuyentr P dén Q la d

(gio)

. N N ; L da 2 i
Thoi gian anh Téo chéo tr Q dén R la Fa =?a (gio)

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



bt L
{;“® .;!E
E “»5“% Trung tim BDVH Unix Thing Long - Website: trungtamunix.edu.vn

- Thay Lé Viét toan Thiing Long “Khai Mé Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

Tong thoi gian anh Téo di chuyéntr P dén R la t = 40(:“ +2?a, (O <a< %)

A dcosa 2 ,
Xétham so t(a) = 3 a+?a voi ae(O; %j

t’(a):%(—4sina+2), ae[O; %j
t'(oz):0<:>sin05=1:>oz=z
2 6

Bang bién thién Tim duogc t (o) St(%j ~1,5 (gio)

Vay thoi gian I6n nhat ma anh Téo di chuyén tir P dén R 14 1,5 gio

Cau 17: Ngudi ta thay rang trong vong 4 ndm tinh tir dau ndm 2020, gia thanh P cGa mat loai sdn phdm vao thang
thir T thay d8i theo cong thire P(t) = 30t — 2400t +90000 vé&i 0<t<48. Gia thanh P san phdm giam
khi t trong khodng (a;b). Tinh T =b—a

Loi giai
Tra loi: 40
P'(t) =60t —2400t
P't)=0=1t=40
Lap bang bién thién
t 0 40 48
P'() - ;

Gia thanh giam khi t trong khoang (0;40) =T =b—-a=40.

Cau 18: Gia slr s6 lugng quan thé ndm men tai mai trudng nudi cdy trong phong thi nghiém dugc md hinh héa bang
25
0,25+ "’
men &thdi diém t duoctinhtheo cdngthire P'(t) . Biét s8 lwgng quan thé ndm men dugc nudi cdy ludn tang,

ham s6 P(t)= trong dé thoi gian t dugc tinh bang gid. Téc dd sinh trwdng cla quan thé ndm

hoi s6 lwvgng quan thé ndm men ting nhung khdng vuot qua bao nhiéu?

Loi giai

Tra loi: 100

, . 18,75.e7%™ £ A 2 X ar K A
Ta co: P'(t)= >>0,Vt>0. Suy ra so lugng quan thé nam men dugc nudi cay luén

(0,25+e°™)

tang.

C T 25 _ L A A A A < A
Ta lai co: tILr-Do P(t) _tllrﬂo 025+ 100. Do d6 so0 lugng quan thé nam men tang nhung khong

vugt qua 100.
Cau 19: M8t manh vudn hinh chir nhat c6 dién tich bing 169 m®. Biét do dai mét canh ciia manh vuon 13 X(M). Goi

F’(X) 1a chu vi ca manh vudn. D6 thi ham s6 P(X) 6 hai duongtiémcan X=a va y=bx.Tinh T =a+b
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Loi giai
Tra loi: 2
e e N o a1 169
Canh con lai cia manh vuon hinh chir nhat 1a: —(m) .
X
Suy ra chu vi ciia manh vuon la: P(x) =2(X+@) = 2X+@ ,voi x>0
X X

lim P(x)=lim 2(x+@)=+oo

x—0" x—0* X

Suy ra d6 thi ham s P(X) c6 duong tiém cén dimg 1a truc tung X =0

X—>+00 X—>+00

lim P(x)= lim 2(X+@)=+oo suy ra d6 thi ham sb khong c6 tiém c4n ngang.
X

lim [ P(x)—-2x]= lim 380

X—>+00 X—>+0 Y
Suy ra do thi ham sé c6 duong tiém can xién 14 y = 2x.
Khidgé T=0+2=2

Hang ngdy muc nudc clia mot con kénh I&n xudng theo thuy triéu. D6 sau h (m) cla muc nudc trong kénh

. t
tai thoi diém t (h) (OSt < 24) trong ngay duoc xac dinh bdi cong thich = 28Iﬂ(%—f—2j+5 . Goi (a;b)

la khodng thoi gian trong ngdy ma do sau clia myc nudc trong kénh ting dan. Tinh gia tri cla 2a+b.

Loi giai
Tra loi: 36
Ta co h(t)=25in(£—£tj+5 :h'(t)z—ECOS[E—th,
6 12 6 (6 12
h’(t)=Occos(z—”—t]—OQE—”—t=£+k7z<:>t:—4—12k(keZ)
6 12 6 12 2

Ma 0<t<24 nén OS—4—12k324<:>—§Sks—%:>ke{—2;—l}.

t=8
Do dé h'(t)=0=
t=20
i 0 8 20 24
h’[gj - 0 + 0 -
6 7
h(r) \ / \
3 6
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=nh (t) ddng bién trén khoang (8; 20) hay trong khoang tir 8h dén 20h d6 sdu ciia muc nudc trong
kénh ting dan.

Vay a=8;b=20 va 2a+b=36.

K&t Cé hai xa A, B cung & mot bén bd séng. Khoang cach tir hai xa d6 dén bo séng lan lwot 1a AA'=550m,
BB’ = 600 m. Nguoi ta do dugec A'B' = 2200 m nhu hinh vé duwéi day. Cac ki sw mudn xay dyng mot tram
cung cap nudc sach nam canh bén b séng cho ngudi dan cla hai x3 st dung. Dé tiét kiém chi phi, cac ki sw
phai chon mot vitri M cla tram cung cap nudc sach d6 trén doan A'B’ sao cho tdng khoang cach tir hai x3
dénvitri M 13 nhd nhat. Hay tim gia tri nhd nhat cla téng khoang cach dé.

B

600(m)
2200(m)

Loi giai
Tra loi: 1000
Pt AM = x (0< X< 2200), B'M =2200— x
Taco AM =+/x*+5007, BM = /(2200 x)’ + 600’
Khi d6 téng khoang cach tir hai xa dénvitri M a:

AM +BM =+/x? +5007 + /(2200 - x)’ +600°
Xéthamsé f (x) = x? +5007 +4/(2200— x)° + 6007 trén khoang (0;2200)
X 2200 - x

Dao ham f'(x)= - = — - =0« x=1000
VX* +500° (2200 x)’ + 6007
Bang bién thién:
x 0 1000 2200
() - 0 +
2780 2856
F@ \ /
2460

Vay gia tri nho nhét cua tong khoang céach tir hai xa d6 dén bo song 1a khoang 2460 m, tai vi tri M
cach diém A’ 12 1000m.

Cho hinh vudng ABCD c6 canh bang 4, chinh gitta c6 mét hinh vuéng déng tam véi ABCD . Biét rang bén
tam giac 1a bén tam gidc can. Haéi téng dién tich cla hinh vudng & giita va bén tam gidc can nhoé nhat bang bao
nhiéu (két qua lam tron dén hang phan tram)?
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B

Lot giai
Traloi: 5,33

D 4 c
Pat AM =x (0<x<4)= ME =4-2x.

2MQ? = (4-2x)" & MQ? =2(2-x)* < MQ =,/2(2— x)

Goi S tong dién tich cua hinh vudng ¢ gitra va bon tam giac can nho.

2
3:4.'\";2 +PQ? =2MQ2+MN2:(4—2x)2+(xﬁ)2=6x2—16x+16:0©x:g

Bang bién thién

z |0 4/3 4
S'(x) - 0 +
S(x)
16
3

Véy Smin = % ~ 5’ 33

Cau 23: M6t man anh hinh chit nhat cao 1,4 mét va dit & do cao 1,8 mét so véi tam mat (tinh tir dau mép dudi cla

man hinh). D& nhin r& nhat phai xac dinh vi tri d6? Biét rang géc BOC 13 géc nhon.

Léi gidi
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Traloi: 2,4

Dit do dai canh AO = x(cm),(x > 0)

Suy ra:

BO =+/3,24 + x*,CO =4/10, 24 + x*

Ta sir dung dinh li cosin trong tam giac OBC ta co:

OB? +0C?-BC? _(3,24+x%)+(10,24+x*)-1,96
20BOC 2.[(3.24+)(10,24+ )

576+ X°
\/(3, 24+x2)(10,24+x%)

cosBOC =

Vi goc BOC la go6c nhon nén Cau toan tro thanh Cau todn tim x dé
5,76+ x*

F(x)= dat GTNN.
J(3.24+5)(10,24+ x°)
it (3,24+x*) =t,(t>3,24).
63
o5 251463

SuyraF 1/ t+7 251/tt+7

Tatimt d¢ F(t) nhan gia tri nho nhat.
2t+7
: 25,/t(t+7) (25t +63)| — ——
Fit)<| 25488 | L 2,Jt(t+7)
25.Jt(t+7) | 25 t(t+7)

1{50( +7t)—(25t+63)(2t+7)] 1( 49t — 441 J

25 2t(t+7)Jt(t+7) 25| 2t(t+7)ft(t+7)
F'(t)=0=1t=9
BBT

t 3.24 9 +on
F'(1) -

E(t)

\Fm/

Thay vao dat ta co: (3,24+ x2)=9<:> x? =%<:> X=2,4m

Vay dé nhin ré nhat thi AO =2,4 m.

M6t doanh nghiép tu nhan A chuyén kinh doanh xe gdn mdy cac loai. Hién nay doanh nghiép dang tap trung

chién Ivgc vao kinh doanh xe hon da Future Fi véi chi phi mua vao mét chiéc 1a 27 va ban ra véigia la 31 triéu

dong. V&i gia ban nay thi s6 lvgng xe ma khach hang s& mua trong moét ndm la 600 chiéc. Nham muc tiéu day
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manh hon nita lvgng tiéu thu dong xe dang an khach nay, doanh nghiép du dinh gidm gia ban va wéc tinh rang
néu gidm 1 triéu ddng mdi chiéc xe thi s& lwong xe ban ra trong mot ndm 13 sé& ting them 200 chiéc. Vay
doanh nghiép phai dinh gid ban mai 1a bao nhiéu dé sau khi d3 thyc hién gidm gi, l1oi nhuan thu duwoc sé |a
cao nhat.

N
Loi giai
Tra loi: 30,5

Goi x ( triéu dong) la so tién ma doanh nghiép A du dinh giam gid; (0<x<4).
Khi d6:

Loi nhuén thu duoc khi ban mét 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 .
Xétham so 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

max f (x)=2450 < X=l.
[0:4] 2

Vay gia méi cua chiéc xe 1a 30,5 triéu ddng thi lgi nhuan thu dugc 1 cao nhét.
Mot cong ty bat dong san cd 50 cdn ho cho thué. Biét rang néu cho thué mbi cin ho vdi gia 2000000 dong
mot thang thi moi cdn hd déu cé ngudi thué va cir mdi Ian tang gid cho thué mdi can hd thém 50000 dong
mot thang thi c6 thém mét cdn ho bi bd tréng. Cong ty d3 tim ra phuong an cho thué dat lgi nhun |&n nhat.
Hi cong ty cho thué vdi gid bao nhiéu (nghin ddng) cho médi cin hé dé dat Igi nhuan 1&n nhat ?

Loi giai
Tra loi: 2250
Goi X (nghin dong/thang) x>0 1a gia ting thém sau khi nghién ctu thi truong.
Khi d6 : Gia ban mot can ho 1a 2000+ x (nghin dong)

= S cin ho bi bo tréng 1a % can ho

= S6 tién cong ty thué duoc T x = 2 000+ x [50—%]
Khao sathamsé T x trén 0;+oco

= T’ x :10_2_); = T ' x =0 & x=250.

Bang bién thién
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x |0 250 o0
T'(x) + 0 -
101250

T(x) /’/”? \

Vay thu nhap cao nhat cong ty c6 thé dat duoc trong 1 thang 1a: T =101 250 000.
Cau 26: M6t bac nong dan cé ba tdm ludi B40, mbi tam dai a (m) va muén rao mot manh vudn doc theo bd séng cé
dang hinh thang can ABCD nhu hinh vé duéi day biét rang bo song 1a dudng thang CD khong phai rao ludi.

. X L. Xy/3a? ,
Bac néng dan dé cé thé rao dwgc manh vuon cd dién tich Idn nhat |a m?, véi X, Y Ia cac s6 nguyén
y
duong nguyén t6 cung nhau. Tinh 2X+ Y .
A a(m) B
a(/ \ﬁn)
D C
Loi giai
Traloi: 10
A B
i i
| I
' \
D M N C

Goi M, N lan luot I hinh chiéu vuéng goc caa A, B I1én CD

b4t x=MD, (0<x<a) suyra AM ~JAD? - MD? =+a? - x?

Dién tich cua manh vuon hinh thang can 1a S(x) = (AB+ (;D) AM =(a+x)va’-x".

Xéthamsé f(x)=(a+x)va®—x* trén khoang (0<x<a)

oy —axaa? x=-ag(0<x<a)
bao ham f'(x)=—F——=0< a
a’—x’ X:Ee(0<x<a)

Bang bién thién ham s f (x) trén khoang (0;a)
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a
2

fl(x) + 0 -

3v/3a?

4
f@) / \
a? 0

_ 3J3a’

4

Tir bang bién thién suy ra max f (x)=f (E]

2
34/3a?

4

m?.

Béc ndng dan co thé rao duoc manh vuon co dién tich 16n nhat 13

Suyra x=3,y=4 nén 2x+y=10.
Mot cai hdp cé dang hinh hdp chit nhat cé thé tich bang 48 va chiéu dai gdp doi chiéu rong. Chat liéu lam day

va 4 mat bén cla hdp cé gid thanh gap ba [an gia thanh cla chat liéu lam ndp hdp. Goi h 1a chiéu cao clia hop
> ? "~ \ ~ o . m 7 . N , ~ "~ "~ ~ N ~
dé gia thanh cGa hdp la thap nhat. Biét h=— véi M, N 1a cac s6 nguyén duong nguyén t& cung nhau. Tong
n
M+ N bang bao nhiéu?
Loi giai
Traloi: 11

|

T

|

|

|

|
-~

-

-

Goi chiéu dai, chiéu rong caa hop 1a 2x va x (x> 0).

Khi 6, ta co thé tich cua cai hop 1a: V = 2x2.h = 2x*h =48 < x>h =24

Do gia thanh lam day va mat bén hop 1a 3, gia thanh 1am nip hop 1a 1nén gia thanh lam hop la
L =3(2x* +2xh+4xh)+ 2x* =8x" +18xh

Ap dung bat dang thirc Cauchy cho ba s khong 4m ta duoc:

L =8x% +18xh = 8x2 + 9xh + 9xh > 33/8x2.9xh.9xh = 33/648(x2h)2 =216

x—9h x=3
s 8x? = 9xh ) -
DAu bing xay ra khivachikhi: | =1 8 1 g
th:24 9 3 h:_

8

Vay m=8,n=3 va m+n=11.
Trong mét bai thwec hanh hun luyén quan sy cé mot tinh hudng chién si phai boi qua séng dé tan céng muc
tiéu & ngay phia b bén kia séng. Biét rang long sdng rong 100m va van téc boi clia chién s bang mot phan ba
van toc chay trén bo. Biét dong séng 1a thang, muc tiéu cach chién sj 1km theo dwdng chim bay va chién sy
cach b& bén kia 100m. Chién s§ phai boi av/b mét dé dén dwoc muc tiéu nhanh nhat. Tinh téng a+b .

Loi giai
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Traloi: 77

A D [

B
Goi A la muyc tiéu; B 1a vi tri chién sy va BD la duong boi cua chién sy.
Chon mét don vi do dai 1a 100m suy ra BC =1; AB =10; AC =~/100—1 =3+/11.
Goi van tdc boi cua chién sy 1a 1 don vi van téc thi van toc chay caa chién sy 1a 3 don vi van téc. Goi
X 1a quang dudng chién sy boi suy ra BD=x=CD = \/E
Vay quing duong chién sy chay 1a AD = AC —CD =311 —+/x* -1

3\/_ 'X —l X 1——\/x ~1+x.

Thoi gian chién sy dén duoc muc tiéu 1a: t =

1
Xét ham f x/_——\/x -14+Xxco f 1—— 4
3\/x - 32
X:—T(Ioal)
Bang bién thién:
T 1 %5 10
I'(x)

A7

Vay thoi gian chién sy dén myc tiéu ngan nhat khi f (x) = x= T'

Vay chién sy phai boi %.100 =75v2(m).

Nén a=75b=2=a+b=77.

Cau 29: M6t cong ty san xuat va ban san pham vai chi phi san xuit dwoc cho bdi ham: C(x) =500+ 40x va doanh
thu duoc cho bdi ham: R(X) =100x —0.5%* trong dé x 1a s8 lwong san phim. S8 lugng san pham t&i vu ma
cOng ty nén san xuat va ban la nhiéu?

Loi giai
Tra loi: 60
Loi nhuan P(x) duoc tinh bang doanh thu trir di chi phi, tic 1a: P(x) = R(x) —C(X) .
_ _ 2 _
Vi R(X)=100x-0.5x" | s C(x) =500+ 40x

Ham loi nhuan: P00 = (100x - 0.5x?) — (500 + 40x) = —0.5x* + 60x — 500

Giai phuong trinh P'(X) =0 < —x+60=0< x=60
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Tir bang bién thién ta két luan duoc s6 lwong san pham tdi vu ma cong ty nén san xuat |1 60.
Ong A c6 mot khu dat hinh elip v&i d6 dai truc I&n 10m va d6 dai truc bé 8m. Ong A mudn chia khu d4t thanh
hai phan, phan th&t nhat 13 mot hinh chir nhat ndi tiép elip dung dé xay bé ca cadnh va phan con lai dung dé
tréng hoa. Biét chi phi xay bé c 1a 800.000 ddng trén 1m? va chi phi tréng hoa 13 900.000 dbdng trén 1m?.
Hoi 6ng A c6 thé thiét ké xay dwng nhu trén vdi tdng chi phi thap nhat |a bao nhiéu triéu déng (két qua lam
tron dén hang don vi)?
Loi giai

Tra loi: 53

\ . [2a=10 a=5
Theo dé ra, ta co = .

b = os
2 2

Khi do, elip c6 dang (E):%+i’—6=1.

Dt chiéu dai hinh chit nhat 1a 2x (x>0), chiéu rong hinh chit nhat la 2y (y >0).
Tdng chi phi 6ng A phai tra 12
T =0,88,cy +0,9(Sy, —Spen ) = 0,98

2

Mit khéc y=,/16—16x .
25

2

Dodé T =187r—0,4x.‘/16—12; .

Khao sat ham sb trén khoang (0;5), ta duoc r(rglsr)ﬁ =53.

0,1S,y =0,9.7.5.4-0,1.2x.2y =187 -0, 4xy

elip

Mdt con cé hdi boi ngwgc dong nude dé vuot mét khoang cach 1a 300km .Van téc dong nuéc 1a 5(km/h).
Né&u van téc boi cla ca khi nwée dieng yén la v(km/ h) thi ndng lugng tiéu hao cla ca trong t gior dwoc cho
bdi cong thire E(V) = cvit (trong d6 Cla hang s6 dwong, E duoc tinh bang don vi Jun). C4 boi ngwoc dong
quang duong 300km trong khoang thoi gian t véi van tdc bang bao nhiéu dé ning luvgng tiéu hao 13 thap
nhat?

Loi giai
Traloi: 7,5
Van téc khi ca boi ngugc dong s& la:v—5(km/h), (véi v>5).

o I . X 300

Thoi gian dé ca boi quang duong300kmla t = VT (h).

V_

V3
V-5

Nang luong tiéu hao la: E(v) =300c (J).
3

Vv . ;
5 dat gié tri nho nhat.

Do ¢> 0= E(v)dat gié tri nho nhat khi va chi khi f(v)=

Taco: f'(v) =

W (v-5)-v* 2v°-15v° v=0
= —=0& .
(v-5) (v-5) v=75
Bang bién thién:
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A 7.5 + oo
fv) - 0 =
+ a0 + 90
fiv) \ /
168.75

Viy dé nang luong tiéu hao 1a thap nhat thi van téc 1a7.5(km/h).
Anh Ha du dinh 1am mét cai thung dwng dau hinh tru bing sit c6 nip day thé tich 10m?. Chi phi lam m&i m?

day 1a 400 ngan déng, m&i m? ndp la 200 ngan dong, mdi M? mat xung quanh 13 300 ngan ddng. D& chi phi
lam thung 13 it nhat thi anh Ha can chon chiéu cao cla thung la (Xem dé day cda tdm sdt lam thang I khéng
ddng ké, lam tron két qud dén hang phén trém).

Loi giai
Tra loi: 2,34
Goi ban kinh day cua hinh try 1a R,R>0. Ta co
V=7R’h=h= 102 :
7R
Suy ra chi phi (don vi ngan dong) lam thing
C = 7R%.400+ 7R?.200 + 27Rh.300
= 600(7Z'R2 +Ej
R
10
C'zGOO(ZﬂR——Zj; C'=O<:>27rR—1—2=0c> R® :Ec Rzi/E
R R V4 /4
Bang bién thién
T 0 /2 +o00
yis
C’ — 0 +

“+oco “+o0
1800/ 257

Dan dén (ronin)C =18003/257 <> R = iﬁ )
1+ T

10
Y257
Ngudi ta muén ma vang cho mat cai hdp cé day hinh vudng khdng nap cé thé tich 13 4 lit Gia sir do day cla 16p
ma tai moi noi trén mat ngoai hdp la nhu nhau. Tim chiéu cao cla céi hdp d6é dé lvgng vang dung ma |a it nhat.

Loi giai

Vay dé chi phi nho nhét thi chiéu cao cta hinh tru la h =

~2,34m.

Traloi: 1
Goi x la canh cua day hop, h 1a chiéu cao caa hop, S x la dién tich phan hop can ma. x,h>0 .
Khi d6, khéi luong vang ding ma ti 1é thuan véi S X .
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Tacd: S x =x>+4xh

Thé tich céi h@p:V:xzh:4:>h:iz.
X

16

Tasuyra: S x =x*+—.
X

S" x :2X—£, S’ x :O:>2x—g:0:>x:2.KhidétacéBBT
X X

S x dat GTNN khi chiéu dai canh ddy x=2.

.3 . . 4
Vay chiéu cao cuacai hopla: h= > =1.

Mot van dong vién thé thao hai mén phéi hop luyén tap véi mot bé boi hinh chit nhat réng 400 m , dai 800 m

A X B

400 m

D 200 m e
Van dong vién chay phdi hop vai boi nhu sau: Xuat phat tir diém A, chay dén diém X va boi tir diém
X dén diém C (Hinh v&). Hoi nén chon diém X cach A gan bing bao nhiéu mét dé van dong vién dén
C nhanh nhat (1am tron két qua dén hang don vi)? Biét rang van téc chay 1a 30 km/h, van toc boi 1a 6
km/h.
Loi gidi
Traloi: 718

pgt BX =X(km) o AX=08-x(km)

ta co
XC :\/(0,4)2 +x2 :\/0,16+ x* ( km).

_ [ 2
Xéthélmsé:T(x):o’goxJr 0’12+X =3_10(0,8—x+5 0,16+x2)(0$x<0,8).

e 1 5X ,
Taco: T (X):%[_1+W}T ()=0= SBIo
\J6

. 6
Binh phuong hai vé phuong trinh ta dugc 0,16 + X* = 25%° <> X = ir% .Vi 0<x<0,8nén x= 0

Bang bién thién cia ham s6 T () la:
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30

T'(x) - 0 +

z Vs

75 15
T(x)

r ﬁ)
30

Vay T (x)dat gia tri nho nhat bang T(%thi AX =o,8—3—*/gzo,718( km)=718( m).

Mbt ho lam nghé dét vai lya to tam san sudt mdi ngay dugc X mét vailya (1< x <18). Téng chi phi san xut
X mét vai lua, tinh bang nghin ddng, cho b&i ham chi phi:
C(x) = x>—3x*—-20x+500.
Gia sir ho 1am nghé dét nay ban hét san pham madi ngay véi gia 220 nghin dong/mét.
Goi L(x) la lgi nhuan thu dugc khi ban x mét vai lua.

Hai lgi nhuan t&i da cla hd lam nghé dét vai lua to tdm trong mot ngay la bao nhiéu nghin dong?

Céau 36:

Céau 1: Loi giai
Traloi: 1200
S4 tién thu vé khi ban x mét vai lua la; 220x.
Loi nhuan thu dugc khi ban x mét vai lua la:
L(x) = 220x — (x* =3x* — 20x +500) = —x> +3x* + 240x — 500
Xét ham s6 L(x) =—x> +3x* +240x —500 véi x e [1;18]
x=10€[118
L'(x) = —3x? + 6%+ 240 : L'(X)=0 < siti8]
x=-8¢[1,18]
Bang bién thién
x | 1 10 18
1200

y /

— 258 — 1040

Vay ho 1am nghé dét nay thu duoc lgi nhuan ti da trong mot ngay 14 1200 nghin dong khi san xuét
10 mét vai lya trong mot ngay.
Gia sir doanh s6 (tinh bang s6 san pham) ctia mo6t sdn phdm méi (trong vong mot s6 ndm nhat dinh) tudn theo

5000

—,1 >0, trong d6 thoi gian t duoc tinh bang

quy luat Logistic dwgc mo hinh hoa bang ham s6 f ('[) = Tic
+ o€

nam, ké tir khi phat hanh sdn phdm mai. Khi d6, dao ham f’(t) s& biéu thi tdc dd ban hang. Hai sau khi phat
hanh bao nhiéu ndm thi t6c d6 ban hang la I&n nhat?
Loi giai
~5000(1+5e™)  25000e™

Taco: f'(t)= = > . Tc d6 ban hang 1a 16n nhat khi f'(t) 16n nhat.
(1+5¢") (1+5e)
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3,

<.

_ _ _t 4\ 5 (_Ea-t _t t
Pt h(t) = 25000e tz o6 (1) = 25000e " (1+5e ™) —2.( 5e4 )-(1+5¢e).25000¢
(1+5e) (1+5¢")
~ —25000¢ " (1+5e™)(1+5e" ~10e™) —-25000¢"(1-5e™)
B (1+5¢)’  (1+5et)
. -t(1_Eq-t

h'(t)=0< 25000 (1 356 ) —0o1-Bet=0oe=Tot=In5 (thoa man)

(1+ 5e’t) 5

Ta c6 bang bién thién véi t € [0;+00):

t 0 inb +00
h'(t) + 0 —
125
h(t)
6250
9 0

Vay sau khi phat hanh khoang In5~1,6 nim thi thi téc d6 ban hang Ia 16n nhat.
Cau 37: Trong mot thi nghiém y hoc, ngudi ta cdy 1000 vi khudn vao méi trudng dinh duwdng. Bang thuc nghiém, ngudi
100t

100 +t?
trong d6 t 13 thoi gian tinh bang gidy. Tinh s6 luvgng vi khuan I6n nhat ké tir khi thye hién cdy vi khuin vao moéi
truong dinh dudng.

ta xac dinh dwoc s6 lwgng vi khuan thay déi theo thoi gian bai cong thire: N (t) =1000 +

(con),

Loi giai
, 100t
Xét ham sé N (t)=1000 t>0).
éthamso N(t) +100+t2( >0)
100.(100 +t*)—100t.2t 100.(100—t>
Taco: N'(t)= ( ) . = ( 2)
(100+t2) (100+t2)

Khi d6, véi t >0, N'(t):0<:>100—t2 =0=t?=100=1t=10.

Bang bién thién ciia ham sé N (t) nhu sau:

t o 10 +o0
N'(t) 4 0 _
100
N(t)
1000 1000

Can ct bang bién thién, ta thay:

Trén khoang (0;+0) ham sé N (t) dat gia tri 16n nhat bing 1005 tai t =10.

Vay sé luong vi khuan 1én nhét ké tir khi thuc hién cay vi khuan vao méi truong dinh dudng 1a 1005
con.
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Céau 40:;

=
i@

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

Ho ép khi quan co lai, anh hudng dén tdc dd cha khong khi di vao khi quan. Téc dé cda khdng khi di vao khi
quan khi ho dugc cho béi cong thite V =k(R—r)r?; 0<r <R, trong d6 k 12 hing s6, R la ban kinh binh

thuong cha khi quan, 1 1a ban kinh khi quan khi ho. Hdi ban kinh ca khi quan khi ho bang bao nhiéu so v&i
ban kinh khi quan lGc binh thudng thi téc dd cla khéng khi di vao khi quan 1a 1én nhat?

Léi giai
r=0
Taco: V' =2kRr —3kr?. Nhan xét V' =0 < 2R.
r=——
3

3
Taco f(0)=0; f (Z—Rj = 4kR
3 27

Vay ban kinh cta khi quan khi ho bang R ban kinh khi quan luc binh thuong thi toc do khong khi di

vao 12 16n nhét.
Ngudi quan If cia mot khu chung cuw cé 100 cin hd cho thué nhan thay rang tat cd cac cdn ho sé cé ngudi thué
néu gia thué mot can hd 1a 8 trieu ddng mdt thang. Mot cudce khao sat thi trudng cho thay rang, trung binh c
mdi [an tang gid thué cdn ho thém 100 nghin dong thi s& cé thém mot cin ho bi bd tréng. Ngwoi quan li nén
d3t gia thué modi cdn ho 1a bao nhiéu dé doanh thu I3 I&n nhat?

Lot giai
Goi x lasé lan ting gia 100 nghin dong (X > 0). Khi dé, s6 can duoc cho thué [a: 100X (can)
Téng s6 tién thu duoc trong mot thang 1a:
(100 - X)(8000000 + 1000OOX) =100000 (100 - X)(8O + X) = lOOOOO(—X2 + 20X + 8000)

~100000] ~(x ~10)" +8100 | < 810000000, ¥x > 0

Dau "=" xay ra khi x=10 (thoa man)

Viy dé thu duoc doanh thu & 16n nhat thi nguoi quan li nén dit gia thué mdi cian ho Ia:
8000000 -+100000.10 = 9000000 (ddng).

Gia st chi phi tién xdng C (d6ng) phu thudc téc d6 trung binh v (km/h) theo cong thirc:

c(v):@%v (0<v<120)

Dé biéu dién truc quan su thay doi cua C(v) theo v, ngudi ta da v& do thi ham s6 C(v) nhu hinh bén.

Cv) A
850
300
750
700
650
600
550
500
450
400
350
300
250
200
150
100

50

I
-20 O 20 40 60 80 100 120 v
—50 1

Tai xé xe tai i xe véi téc d6 trung binh 14 bao nhiéu dé tiét kiém tién xang nhét?
Loi giai
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Tap xac dinh: D = (0;120].

16000 5 _5(v-80)(v+80)
Vo2 2v°

Trén khoang (0;80),C’(v) <0 nén ham sé nghich bién trén khoang nay.

Pao ham C'(v) = =0 v =80 (loai) hoic v=80.

Trén khoang (80;120),C’(v) >0 nén ham sé dong bién trén khoang nay.
Cyc tri: Ham s dat cyc tiéu tai v=80,C; =C(80)=400.

Gii han v6 cuc va tiém can: lim C(v) = lim [16000 +gvj = +o0 nén dudng thang v =0 la tiém can
v

v—0* v—0*

dung cta do thi ham sé.
Bang bién thién:

v |0 80 120
C'(v) - 0 +
+00 +o0
C(v)
400

Do thi ham s6 c6 diém cuc tiéu (80;400) va di qua cac diém (40;500),(100;410), (120;%} nhu

hinh.

)
550
500

1300 _aso
340
350

300

250

200

150

--100

50

Z100[ 10 20 30 40 30 60 70 80 90 100 110 120 v
Quan sat d6 thi ham sé, ta nhan thiy ham sé dat GTNN khi v=80 va GTNN la 400.
Nhu vay, dé tiét kiém tién xang nhat, tai xé nén chay xe véi toc do trung binh 12 80 km/h.
Mot cong ty kinh doanh bat ddng san c6 20 cdn hd cho thué. Biét rang néu cho thué mbi cin ho véi gia 2 tridu

dong/1 thang thi tat ca cac can hd déu cé ngudi thué. Nhwng cr mdi Ian ting gid cho thué mdi can hod thém
200 nghin d6ng/1 thang thi c6 thém mdt cdn hod bj bo tréng. Hoi cdng ty nén cho thué mdi cin ho bao nhiéu
tién mot thang dé téng s6 tién thu dwoc |a |&n nhat?

Loi giai
Gia sir gia thué mdi can ho 1a x triéu ddng/1 thang va s6 cin ho cho thué 1a y .
Khi d6 tong sb tién thu duoc s& 1a X.y .
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Theo dé bai, ta c6: y =20— 5(x—2) (vi cir moi lan tang gia thué mdi can ho thém 200 nghin dong/1
thang thi c6 thém mét can ho bi bo tréng).

Do dé ta can tim gid trj cua x sao cho ham sé f (x)=x[20-5(x—2)] dat gia trj I6n nhat.

Taco: f'(x)=30-10x=0=30-10x=0=>x=3

Cudi cuing ta kiém tra xem diém cuc nay c6 phai 1a diém cuc dai hay khong:
Xéc dinh khoang: [—0;3], [3;+x]

Chon x, =2= f(x)=10, chon x, =4= f(x)=-10

Vi dao ham duong v6i moi x <3 12 am véi moi x >3 = ham sé cuc dai tai x=3

Vi vay, cong ty nén cho thué mdi cin ho voi gia 3 triéu dong/1 thang dé tong sé tién thu dugc 12 16n
nhat.

Mét con ca hdi boi ngugc dong nudc dé vugt mot khoang céch 1a 300 km. Van tdc dong nuéce 1a 6 (km/h).
Né&u van téc boi cta ca khi nwdc dirng yén 1a v (km/h) thi ndng lvong tiéu hao cda cé trong t gio dwoc cho bdi
céngthirc E (V) =cvt (trong d6 ¢ 1a hang s6 dwong, E dwoc tinh bang don viJun). Ca bo ngwoc dong quing

duong 300 km trén trong khoang thai gian t véivan tdc bang bao nhiéu dé niang lwgng tiéu hao |a thap nhat?
Loi giai
Van téc khi ca boi ngugc dong s& 1a v—6 (km/h).
. P . 300
Thoi gian d€ boi quang duong 300km la t = —6(h) :
V —

V3

Ning lugng tiéu hao la E(v)=300c——(J).

V-6
V3
Doc>0=E(v) < s =(f(v)) .
N v (v-6)-Vv° _ 2v® —18v _ <:{v=0
(v—6)2 (v—6)2 v=09,
Lap bang bién thién ta nhan v=9 (do v > 6).
Viy dé nang luong tiéu hao 1a thap nhat thi van téc 1a 9 (km/h).

Véiv>6tacd f'(v)

Thé tich V caa 1 (kg) nudc & nhiét d6 t(t ngm gitra 0C dén 30°C ) dugc cho bdi cong thirc
V =999,87 —0,06426t + 0,0085043t* — 0,0000679t° (ms).

O nhiét @ bao nhiéu d6 C thi nudc ¢ khdi lugng riéng 16n nhat?
Loi giai
Ta c6 dao ham cua thé tich:
, ) t~79,53138¢(07;30)
V'(t) =-0,06424 +2.0,0085043t —3-0,0000679t* = 0 <
t ~ 3,9665.

Lap bang bién thién
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t 0 3,9665 30
V' (t) — 0 +
+00 +00
V(t)
‘/min

Tir bang bién thién, khéi luong riéng 16n nhét caa vat khi thé tich nho nhat ldc vat ¢ nhiét do xap xi
gan bang 4°C.

Mot cong ty danh gid rang s& ban dugc N 16 hang néu chi hét sd tién 1a X (triéu dong) vao viéc quang céo.
Bi€trang N va x lién hé v&i nhau bang biéu thirc N (X) =—x?+30x+6,0 < x <30. Hay tim s& 16 hang I1&n

nhat ma cong ti cé thé ban sau dot quang cdo?

Loi giai
Tacd N(x)=-x*+30x+6= N'(x)=-2x+30= N'(x) =0 < x=15.
N(0)=6
Dong thoi, ta ciing c6 { N (15) = 231 = max, .4 N (X) =231 < x =15.
N(30)=6

Vay néu cong ti danh 15 triéu cho viéc quang céo thi cong ti s& ban duoc nhiéu nhit 1a 231 16 hang.
Cong ti truyén hinh cap Vista hién cé 100000 thué bao. Moi thué bao dang trd cudc thué bao 40$/ thang. Mot
cudc khao sat cho thay cr mébi lan gidm 0,25$ cudc thué bao, cong ti cé thé cé thém 1000 thué bao. D& doanh
thu thu duoc 13 t8i da, cong ti can xdc dinh mirc cudc thué bao mdi thang la bao nhiéu?

Loi giai
Goi x la sé lan giam 0,25$. Cudc thué bao hang thang luc nay la 40—0,25x voi 0<x <160 (do
mtc cuéc khdng thé am), va s6 thué bao méi 1a 1000x .
Do d6, tong s thué bao 1a 100000 +1000x .
Ham doanh thu dugc cho bai R = (s6 thué bao) x (cudc mdi thué bao tra)

R = (100000 +1000x)(40 - 0,25x ) =1000(100 + x)(40 — 0, 25x) =1000( 4000 +15x — 0, 25x° )

bao ham R' =0, ta dugc R' = 1000(15 — 0,5X) =0« x=30.

Vi tap xac dinh cua R 13 khoang dong [0; 160] nén R dat cuc dai tai x =30 hoic tai cac diém dau
mut cua doan [0; 160].

Ta c0: R(O) = 4000000; R(30) =4225000; R(160) =0

Vay doanh thu ti da khi x =30. Piéu nay twong tng vai 30 lan giam 0,25$, tac 1a cudc thué bao
hang thang la 40$—7,5% =32,5%.

S6 thué bao tai mic cude nay la 100000 + 30.(1000) =130000.

Hang ngay muc nwdce clia hd thly dién & mién Trung [&n va xudng theo luvong nudc mua, va cac sudi nudc doé
vé ho. Tl lic 8h sdng, dd sdu cla muc nudc trong hd tinh theo mét va 1én xudng theo thoi gian t (gid) trong

o
ngay cho béi cong thire h(t) = 24t +5t° ~3 Biét ring phai théng bdo cho cac hd dan phai di doi trudc khi

xa nudc theo quy dinh truwedce 5 gidr. Hoi can thong bao cho hod dan di doi trudce khi xa nwdc may gio. Biét rang
muc nudc trong hé phai [én cao nhat méi xa nudec.
Loi gidi
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Traloi: 15
Ta co:

h'(t)=24+10t -t*

h'(t)=0< 24+10t—t* =0 = ﬁ 21_22(2/&21)

BBT:
t 8 12 24 oo
h'(t) + 0 -

Viy dé muc nudc 1én cao nhat thi phai mat 12 gio. Vay phai thong bao cho dan di doi vao 15gid chiéu
cung ngay.

Cau 47: Anh An muén di chuyén tir vi tri A dén diém B cang nhanh cang t6t (nhw hinh vé). D& di chuyén tir vi tri A
dén diém B anh An cé thé chéo thuyén ctia minh truc tiép qua séng dé dén C va sau d6 chay dén B, hay cé
thé chéo thuyén truc tiép dén B, hodc anh ta cé thé chéo thuyén dén mot diém D nam gitta B va C sau
dé chay dén B. Biét anh 3y cé thé chéo thuyén vdi van té6c 6km/h, chay véi van téc 8km/h,
AC =3km, BC =8km va van t6c dong nudc la khéng dang ké so véi van téc chéo thuyén cha anh An. Tim

khoang thoi gian nhanh nhat (don vi: gio’) & anh An dén B (két qua duoc lam tron dén hang phan tram).

A
I'\“-\.
! \
! x -
3km ; . :
[ " ™ -
¥ - .
C D I B
Em
PO >
Loi giai

Tra loi: 1,33
bit CD=x (km) (0<x<8), AD=+9+x*
Giasirdéditir A dén B anh An boi thuyén tir A téi D sau d6 chay dén B.

\VI+ X2 8—x
6

Théi gian boi thuyén tir A t6i D 1a: , thoi gian di tir D 161 B I ==

):\/9+x2 +8—x_
5 ,

8

Tong thoi gian la: f(x

= f'(x):0<:>x=16[0;8].

N
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9
x 0 F 8
f’(x) — 0 +
1+£
8

N

Tir bang bién thién, ta c6 r[rglgrf f(x) =1+?.

N

Vay thoi gian nhanh nhat dé anh Anditr A d&én B Ia 1+? ~1,33.

M6t hdng dién thoai dua ra quy luat ban budn cho tirng dai li, d6 13 dai li cang nhap nhiéu chiéc dién thoai cla
hang thi gia ban budn mot chiéc dién thoai cang gidm. Cu thé, néu dai li mua X dién thoai thi gia tién cla moi
dién thoai 13 6000—3x (nghin ddng), X € N”, x < 2000. Dai Ii nhap cung mét luc bao nhiéu chiéc dién thoai
thi hang cé thé thu vé nhiéu tién nhat tir dai li d6?

Lot giai
Tra loi: 1000
S6 tién hang thu dugc khi dai I nhap x chiéc dién thoai la f (x)=x(6 000—3x).
Taco: f'(x)=—6x+6000.Khido, f'(x)=0< x=1000

Bang bién thién cia ham sé f (x) la:

e 0 1000 2000
7(x) - 0 -
7(x) _3Q00000

Vay dai Ii nhap cung ldc 1000 chiéc dién thoai thi hdng cé thé thu nhiéu tién nhét tir dai i d6 v6i
3 000 000 000 (dong).

Sau khi phat hien mot dich bénh, cac chuyén gia y t& wéc tinh s& ngudi nhiém bénh ké tir ngay phat hién bénh
nhan du tién dén ngay thir t 13 f (t)=—t>+45t°+600t, t e N, t <30. Néu coi f (t) 1a ham s8 xac dinh

trén doan [0;30] thi f '(t) duoc xem |a t&c d6 truyén bénh (ngudi/ngay) tai thoi diém t. Trong 30 ngay dau
tién, cé bao nhiéu ngdy ma tdc dé truyén bénh I&n hon 1200?
Loi giai
Tra loi: 1200
Taco f(t)=-t°+45t>+600t = f'(t)=-3t"+90t+600.
Tbc do truyén bénh 16n hon 1200 nén
f'(t) >1200 < —3t* +90t + 600 >1200 <> —3t* +90t —600 > 0 <10 <t < 20.
Vay ¢c6 9 ngay tdc do truyén bénh 16n hon 1200.
Mot bai bao trong tap chi x3 hdi hoc phat biéu rang néu mét chuong trinh chdm séc sirc khde dédc biét cho
ngudi gia duoc khdi xwdng, thi t nam sau khi né dugc khai ddng, N ngan ngudi gia cé thé tryc ti€p nhan
t® ,
dugrc cac phuc lgi, trong dé N = E —6t? +32t (0 <t 312) . V@i gid tri nao cla t thi s6 ngudi nhan phuc lgi
t6i da |1a bao nhiéu?
Loi giai
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t=4

t=8.

Vi tap x4c dinh cua n la mot khoang dong [0;12] nén n dat cuc dai tuyét dditai t=0,t =4,t =8 hoac
t=12:

Dao ham n'(t)=0 taco n’(t):t2—12t+32:0<:>(t—4)(t—8):0c{

n(0)=§—6(02)+32.0=0; n(4)="—-6(42)+324="

g’ 128 12° 288
n(8)=—-6(8)+32.8="-;n(12)=="--6(12°)+32.12=="— =96

3 3 3 3
Do d6 n dat cuc dai khi t =12 (nam).
Mot chat dim chuyén dong c6 phwong trinh chuyén dong 13 s = -t + 6t2 + 17t , véi t(S) la khodng thoi gian
tinh tir ldc vat bat dau chuyén dong va s(m) la quang duong vat di dugc trong khoang thoi gian dé. Trong
khodng thoi gian 8 gidy dau tién, van téc v(m / S) clia chat diém dat gia tri |&n nhat bang?

Loi giai

TacH: v=s=-3t>+12t +17
Ta di tim gié tri I6n nhat cua v =-3t* +12t +17 trén khoang (0;8)
Mat khac: v'=—6t? +12 =0=1t=2
Bang bién thién:

t |0 2 8
V'(t) + 0 -

29
Vi(t)

Vay van toc 1on nhat trong khoang 8 gidy dau tién 1a: 29 (m/s).
Mét cdng ty sdn xuat dung cu thé thao nhan dwoc mot don dat hang sadn xuat 8000 qua béng tennis. Cong ty
nay s& hitru moét s6 may méc, mdi may cé thé san xuat 30 qud béng trong mot gid. Chi phi thiét 1ap cac may
nay 1a 200 nghin déng cho mdi may. Khi dwoc thiét 1ap, hoat dong san xuat s& hoan toan dién ra ty dong dudi
sy gidm sat. SO tién phai trd cho ngudi gidm sat 1a 192 nghin d6ng mot gid. S6 may mdc cdng ty nén sir dung
|a bao nhiéu dé chi phi hoat d6ng |a thap nhat?

Loi giai
Goi s6 may moc cong ty st dung dé san xuat 1a x(x e N, x >0).

Thoi gian can dé san xuat hét 8000 qua bong 1a: E;%ﬂ
X

Tong chi phi dé san xuét a: P(x)=200x + 533%&.192 = 200X + 51200
X X

x=16
x =—16(loai)

51200

XZ

Taco: P'(x)=200— 0= x2=256<:>[

Bang bién thién:
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T 0 16 +00
P'(z) — 0 +

+00

+00
P(zx)
640

Vay cong ty nén sir dung 16 may dé chi phi hoat dong 1a thip nhét.
M&t nhédm cdc nha nghién ctru vi sinh vat hoc d3 tién hanh khao nghiém tai mot lang qué dia phuong véi d6i

tuong 1a vi khuan Ecoli gdy dich tad & ngudi. Cac nha nghién ciru d3 tinh todn dwoc md hinh lay lan cda ching
duoc biéu dién theo ham sé P(t) =-2t*+ 24t +5,0<t <14, trong d6 P 13 s8 ngudi bi nhim bénh (don
vi: chuc ngudi) vat 13 thoi gian (tuan). Biét dao ham P'(t) biéu thj t6c d6 1ay lan cda vi khuan (con dugc goi la

t&c do truyén bénh). K& tir tuan th bao nhiéu thi téc d6 |ay lan cla vi khuan bat dau giam.

Loi giai
P'(t) = -6t + 48t
P"(t)=-12t+48=0<t=4.
P'(0)=0;P’'(4)=96; P'(14)=-504.
o 4 14
P(1) + 0 -

0 —504

Vay ké tir tuan thtr 5 tro di, tbe do 1ay lan cua vi khuan bat dau giam.

Biét khéi lwong q(kg) cla qua vai thiéu Luc Ngan ma clra tiém hoa qua ban duoc trong mot ngay phu thudc
. 1

vao gia ban p ( nghin déng/kg ) theo cong thirc p = 56—§q . Doanh thu ttr viéc ban m3t hang nay & clra

tiém duoc tinh theo cong thirc D = p.q. Chu clra hang thay rang, & giai doan dau néu gidm gia thi doanh thu
s& tdng, nhung dén mrc gid 16n hon P, thi doanh thu bat dau gidm. Tim gid tri P, .

Loi giai
p =56—%q < (q=168-3p.

D= p.g=p.(168—-3p)=-3p*+168p.

D=-3p*+168p
D'=-6p+168=0<> p=28.
D(28) = 2352
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pl|0 28

D'(p) + 0 -

D(p)

Vay p,=28.
Mot hop tac x3 nudi ca thi nghiém trong ho. C& sau mdi vu, ngudi ta thay rang néu trén moi don vi dién tich
clia mdt hd ¢é N con ca thi trung binh mdi con ca can ning P(n) =540-18n (gam). Vay tha ca tir bao nhiéu
con tr& di trén mot don vi dién tich cia mat ho thi san lugng ca giam?
Loi giai
Sau m&i vy, trung binh san lugng ca trén mdi don vi dién tich mat hé 1a f (n)=nP(n)=540n-18n
(gam)
Tacod f'(n)=540-36n=0<n=15
BBT
n 0 15
S(n) + 0 -

f(n)

Tha ca tir 16 con tré di trén mot don vi dién tich caa mat hd thi san lwong cé giam.
Mot cong ty bat dong san cé 150 cdn ho cho thué, biét rang néu cho thué méi cdn hd vdi gia 2 trieu dong moi

thang thi moi cdn ho déu cé ngudi thué va cir mbi lan ting gia cho thué mdi cin hd thém 100.000 déng mbi
thang thi cé thém 5 cdn ho bi b tréng. Thu nhap cla cdng ty bat dAu gidm tir [an ting gid th may?
Loi giai

Goi sb lan tang gia tién cho thué mdi cin ho mot thang dé cong ty thu duoc thu nhap cao nhat lax (1an)
(0<x<30; x lasd nguyén).
S6 tién cho thué mdi cin ho 1a 2+0,1x (triéu dong)
S6 can ho mdi thang dugc thué 1a 150—5x (can ho)
Thu nhap cua cong ty dat duoc 1a (2+0,1x)(150—5x)
bt f(x)=(2+0,1x)(150—5x) la thu nhap cua cong ty.

f'(x) =0,1.(150-5x)—5(2+0,1x) =15-0,5x ~10-0,5x =5 - x

f'(xX)=0=x=5
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3,

X 0 5 30
f(x) + 0 -
flx) f(5)

f(0) f1(30)

Do ham sé f (x) ddng bién trén khoang (0;5), nén thu nhap cta cong ty s& bat dau giam tir lan ting
gia thir 6.
Cau 57: Péloaibd X% chat gay 6 nhidm khong khi tir khi thai tir mot nha mdy. Ngudi ta wdc tinh chi phi can bo ra la

X —mx+9 . e . . b

C(x)= W (ti dong ). Tinh tong cac gia tri nguyén cua tham s6 M dé chi phi can bo ra giam lién tuc

X—=9Mm
ma van loai bé duogc chat gay 6 nhiém Ién 50% va nhé hon 53%.

Loi giai

. X2 —mx+9

Xéthamso y=C(X)=——  ;50<x<53.
9x—9m
—y'= 9x? —18mx +9m? —81
(9x —9m)?

Dé chi phi can bo ra giam lién tuc ma van loai bo duoc chat gay & nhiém Ién 50% va nhé hon 53%,
9x* —18mx+9m* —-81<0, vx € (50;53) (1)
thi y'<0,vxe(50;53). Suy ra
9x—9m = 0, ¥x € (50;53)(2)

X=m-3
Tu (1): goi gOQ:QXZ—l&nx+9m2—81=O¢3{
X=m+3

Bang xét dau:

x | =0 m-—3 m+3 +00
g(x) + 0 - "
\ 5 7 A 2 2 m—3£50
Tir bang xét dau 9x* —18mx+9m* —81<0, Vx €(50;53) < <50<m<53(3).
m+3>53
m <50
Tir (2): 9x—-9m =0, Vx e (50;53) < 4).
m > 53

Tur (3) va (4) ta c6 dugc m =50;m =53 théa man yéu cau dé bai.
Téng céc gié tri caa m 1a 103.
Cau 58: Gia sir doanh s6 ban hang (don vi triéu déng) cla mot sdn pham mdi trong vong mot s& ndm nhat dinh tuan

theo quy lujt logistic dugc m hinh héa bang hams6 f (t) = 500(t2 +me™ ) ,v6i t >0 13 thoi gian tinh bang

nam ké tr khi phat hanh san pham mai, M <0 13 tham s6. Khi d6 dao ham f '(t) s8 biéu thj tdc d6 ban hang.

Bi€t rang toc dd ban hang ludn ting trong khodng thai gian 10 ndm dau phat hanh san pham, khi dé gia tri nho
nhat cia m bang bao nhiéu?
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3,

<.

Loi gidi
Taco f'(t)=500(2t—me™).
f(t)=500(2+me™)
Téc d6 ban hang ludn tang trong khoang thoi gian 10 ndm dau phat hanh san pham. <> f'(t). 1a ham
s6 dong bién trén [0;10] < f"(t)>0, Vvt e[0;10]
< 500(2+me )20, Vte[0;10]
< 2+me™ >0, Vte[0;10]
< me' >-2, vte[0;10]
< m>-2¢', vt e[0;10]
< m2>-2e°=-2 (do ham sé y =—2e' nghich bién trén [0;10]).
Vay gi4 tri nho nhat caa m 1a -2.
Cau 59: T mot miéng ton dang nlra hinh tron cé ban kinh R =4 dm, ngudi ta mudn cdt ra mot hinh chit nhat. Hoi
dién tich I&n nhat cda hinh chir nhat cé thé cat duwoc 1a bao nhiéu?
Loi giai
Tra loi: 16

»-——
[

¥

0 0 P
Goi hinh chir nhat can tinh dién tich 1A MNPQ c¢6 OP=x (0<x<4), ON =4.
Khi do dién tich cua hinh chi nhat MNPQ 1a: S = MN.NP = 2xy/16 - x2 .
Xétham s6 @ f (x) = 2x+/16—x* trén (0;4).

Taco: '(x)=2416—x* - 2x° :—4x2+32; f,(x):OQ[X—Z\/Ee(OA) |
J16-x2  16-x2 x=-22 ¢(0;4)
BBT:
i 232 4
f'(x) + 0 ~

f(ﬂo/ 16\ .

Ta co: max f(x)= f(Z\/E):16.

Vay dién tich 16n nhét caa hinh chit nhat cé thé cit duoc 14 16 (dm?).
Cau 60: M6t ho lam nghé dét vai lya to tam san sudt moi ngdy dwgc X mét vailua (1< x <18). Téng chi phi san xuit

X mét vai lua, tinh bang nghin dong, cho b&i ham chi phi:
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C(x) = x> —3x*—20x+500.
Gia sir ho lam nghé dét nay ban hét san pham mdi ngay véi gid 220 nghin dong/mét. Goi L(x) la lgi
nhuan thu duoc khi ban x mét vai lua. Hoi loi nhuan téi da caa ho lam nghé dét vai lua to tim trong
mot ngay? (don vi triéu ddng)
Céu 2: Loi giai
Traloi: 1,2
S4 tién thu vé khi ban x mét vai lua la: 220x.
Loi nhuan thu duoc khi ban x mét vai lua la:
L(x) = 220x — (x* —3x* —20x +500) = —x° + 3x* + 240x — 500
Xét ham s6 L(x) = —x® +3x% + 240x —500 voi x [1;18]
x=10€[118
L'(X) = —3x% +6X+240 : L'(X) =0 <> clLig]
X =-8¢[1;18]
Bang bién thién
T | | 10 18
1200

Y /

— 758 — 1040

Vay ho 1am nghé dét nay thu duoc loi nhuan téi da trong mot ngay 1a 1,2 triéu dong khi san xuat 10
mét vai lua trong mot ngay.

Cau 61: Cho haivitri A, B cach nhau 615 m, cung nam vé mét phia b& séng nhw hinh vé.

B
@ -

615m

118m

Khoang cach tir A vatlr B dé&n bd song lan luot 13 118 m va 487 m. Mét nguoi ditlr A dén bd sdng dé
|ay nuwéc mang vé B . Doan dudng ngan nhat 1a s6 nguyén duong ma ngudi d6 cé thé di la bao nhiéu?
Loi giai
Traloi: 780
Giasirnguoido ditr A dén M dé laynudc vaditr M vé B dé dang tinh duoc BD =369, EF =492
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615m

369m

487

118m

R R ———

M

Ta dit EM = x , khi dé ta duoc:

MF =492 —x, AM = /x? +118%, BM = /(492 — x)? + 487,
Nhu vay taco ham sé f (x) duoc xéc dinh bang tong quang duong AM va MB

f(X)=+/x? +118% +4/(492 - x)? + 4872 véix €[0;492]
Ta can tim gia tri nhé nhat cia f (X) dé c6 duge quang duong ngan nhét va tir d6 x4c dinh duoc vi
tri diém M .

.I:I(X): X _ 492—X .
X2 +1187 /(492 x)? + 487
£'(x)=0 X P2-X o xJ(492-x) + 487 = (492 x)x +118°

= =
VX2 1182 /(492 x)? + 4872

@{x [(492—x) 1487 }:(492—x) (x*+118 )@ {(487x)2 — (58056 —118x)?

0< x<492 0<x<492
. 58056 yx= 58056 _ 58056
= 605 369 605
0< x<492

Ham so f (x) lién tyc trén doan [0;492]. So sanh céc gia tri cua f (0), f (%] f (492) taco gia

tri nho nhatla f 58056
605

]z?SOm

Khi d6 quang duong di ngan nhat 1a xap xi 780 m.

Hai thanh phd A va B cach nhau mdt con sdng. Ngudi ta xay dung mot cdy cau EF bac qua séng biét rang
thanh phé A céch con sdng mot khoang 13 4km va thanh phé B cach con song mot khoang 1a 6km (hinh
vé), biet HE + KF = 20km va d6 dai EF khong ddi. Hai xay cay cau cach thanh phé A 13 bao nhiéu km dé
duwong di tir thanh phd A dén thanh phd B 1a ngan nhat (di theo duong AEFB )? (két qud lam tron dén phan

chuc)
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A gkm H
h
F
E
u B
K 6km

Loi giai
Tra loi: 8,94
biat HE=x, FK =Yy, vé6i x,y>0

16 + x°

AE =

BF =/36+y =4/36+ (20— x)’

Nhan xét: Vi EF khong doi nén AB ngén nhat khi AE + BF nho nhat.

Tach AE +BF =X’ +16 +\/(20—x)2 +36 = VX* +16 +~/x2 — 40X + 436 = f (X)

F(x) = x—20
\/x +16 \/x — 40X+ 436

Cho f'(x)=0=>x=8
Bang bién thién

Tacd: HE+KF =20= x+y =20,

Vx (0;20).

X 0 8 20
f(x) L

/(%) \ 1045 /

Vay AE =+/8° +16 ~8,94km

. . /700 .
Bac ndng dan cé ba tdm ludi thép B40, mbi tdm dai f (M) va muén rao mét khu vudn cé dang hinh thang

can ABCD nhu trong hinh v&. Khu vudn ¢6 3 mét rao, mat con lai ti€p gidp vdi bo sdng nén khéng can rao.
Hoi dién tich 1&n nhat ma béc nong dan cé the rao du‘o’c la bao nhiéu mét vuong?
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e
Loi giai
Tra loi: 525
A a B
a
a
D X E a F X C

Gol a= /%(m) Dung cac duong cao AE va BF cua hinh thang can ABCD nhu hinh vé trén.

Vi ABCD la hinh thang can nén DE =FCva EF = AB=a.
bat DE=FC=x (x>0).Tacé DC=DE+EF+FC=x+a+x=2x+a

Taco AE =+AD’—DE2 =&’ —x’
Tathay, x phai thoa man diéu kién 0<x<a.
Di¢n tich cua hinh thang can ABCD la

S =2 (AB+CD) AE == (a+2x+a)Va" X =(a+X)Ja’ ¥

_ -2x*—ax+a’

Xéthams6 S(x)=(a+x)va’—x* véi xe(0;a). =S'(x)= N
a’—x

—2x? —ax+a’ x=-a(l)

=0 -2x*—ax+a’=0<(x+a)(a-2x)=0<
N (x+2)(a-2

Bang bién thién cua ham s6 S (x) nhu sau:

=S'(x)=0< a
XZE(”)
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K L

s 227 _— ///////////
% 3a2/3

S(x)

\\{

2 0

2
Can cir vao bang bién thién, ta thdy ham s6 S(x) dat gia tri I6n nhat bing 3a4\@ tai x = %.
2
700 3a’\/3 3'[ 7\%)} W3
Thay a= |2 vao bidu thirc 22> — =525
J3 4 4

Viy bac d6 ¢6 thé rao dugc manh vuon ¢ dién tich lon nhat 1a 525m?,

Cau 64: Mot cong ty bat dong san cé 50 cin hd cho thué. Biét rang néu cho thué mdi can ho véi gia 2.000.000 dong
mdi thang thi moi cin hd déu cé ngudi thué va cr mdi lan tang gia cho thué mbi cin ho 100.000 déng moi
thang thi c6 thém 2 cdn ho bi bd tréng. Mudn cé lgi nhuan cao nhat, cdng ty d6 phai cho thué véi gid mdi cin
ho 13 bao nhiéu (don vi tinh bang triéu déng va lam tron két qua téi hang phan tram)?

Loi giai
Traloi: 2,25
Goi x la gia thué thyc té cia mdi can ho, (x : déng; x =2 000 000 dong)
+) Khi tang gid 100.000 dong thi c6 2 can ho bi bo trong.

‘ , . 2(x-2.000.000) x_
Tang gid X —2.000.000 déng, ta o6 s6 cin ho bi bo tréng la 2 ) _ ~2.000.000

100.000  50.000

Khi cho thué véi gia x dong thi s6 can ho cho thué 1a: 50— x=2000000 x4,

50.000 50.000
Goi F(x) la ham loi nhuén thu dugce khi cho thué cac can ho, (F (x): dong).
, X 1 2
Ta co: F(x)= - +90 |x=-— X +90x
50.000 50.000
Tatim GTLN cua F(x)=— x? +90x, x> 2.000.000
50.000
F’(x):— X+ 90
25.000

X+90=0 < x=2.250.000

F'(x)=0e—
(=025 500

Bang bién thién:
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X 2.000.000 2.250.000 +a0
F’(x) + 0 _
F(x)

max

Suyra F (x) dat gid tri 16n nhat khi x = 2.250.000

Vay cong ty phai cho thué véi gia 2,25 triéu ddng mdi can ho thi thu duoc loi nhuan 16n nhat.
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