Cau 1.

Cau 2.

Cau 3.

PHAN E. TRA LOI NGAN
Trong 5 gidy dau tién, mot chat diém chuyén dong theo phuong trinh

43 2 =~ , , L A . , N , 4 R y A A 7 \,:
s(t) =-1t"+0t" +1+35 trong d6 ! tinh bang gidy va $ tinh bang mét. Chat diém c6 van toc tirc thoi

16n nhat bang bao nhiéu trong 5 gidy dau tién d6?

Loi giai

Ta co: V(1) =5 (t) =- 3 +12¢t +1

Nhan xét: () ¢ d6 thi 1a mot parabol nén trong 58 dau tién van tdc tirc thoi cua chit diém dat

gié tri 16n nhat bang 13 tai  =2s

Mot tén Itra bay vao khong trung voi quang duong di dugce la s(¢) (k) 1a ham phu thudc theo
‘ 5 3 el g B
bién ! (gidy) tuan theo biéu thirc sau: s(t) =e = +2te ™ (km) ey van toc cua tén Itra sau 1 gidy

1a bao nhiéu (biét ham biéu thi van tc 1a dao ham cip mot ctia ham biéu thi quing duong theo thoi

gian)?
Traloi:...............cooeet.
Loi gidi
v(t) =s (t) =2t + 2" + 6™ = W(1) =2e* +26° +6¢° =10e*(km/ 5)

: . A K P /
Mot vat dugc phong thang dtimg lén trén tur 4o cao 2m yé4i van tc ban dau 1a 4.5m/s . Trong
Vit li, ta biét rang khi bé qua strc can cua khong khi thi d cao /# (mét) cua vat sau ? (gidy) dugc

h(t) =2+24,5t- 4,97

cho bdi cong thirc * Hoi sau bao nhiéu gidy thi vat dat do cao 1on nhat?

Loi giai
Xét ham s: 1) =2+24.5¢- 4, ¢’ '

Tap xac dinh ctia ham s6 1a R

{;
ht)=-98+245h(t)=0= -9.8+245=0e=t ==
Ta co: 2
Bang bién thién:
5
t — 0 = + oo
2
n'(t) ¥ 0 -
261
h(t) °

Tir bang bién thién ta co:



. 5
Ham s6 dat cuc dai tai 2

5
t

Vay thoi diém vat dat 6 cao Ionnhat1a 2 giay

Caud. Gia sir doanh s6 (tinh bang s6 san pham) ciia mot san pham moi (trong vong mot s6 nam nhat
dinh) tuan theo quy luat logistic dugc mo6 hinh hod bang ham s6
- 5000
fey=

= —.,t =0
1+ 35¢

trong d6 thoi gian ¢ dugc tinh bang nam, ké tir khi phat hanh san pham méi.

Khi d6, dao ham 7 () s& bidu thi téc do ban hang. Hoi sau khi phat hanh bao nhiéu nam thi téc do
ban hang 1a 16n nhat?

Loi giai
-5000(1+3¢™") 250006

(1+5¢')  (1+5¢)

f )=

Ta co:

Téc d ban hang 1 16n nhit khi 7 ) 16n nht.

25000e™

(I+5c"'): '

h(t) =
Pat
-25000¢" (1+5¢7) - 2 {-5¢") (1+5¢ ) -25000¢"

(I + 57 )_

-25000e” (1452 )1 +56 - 10e)  -25000e (1- 5¢7°)

(I +5n="T - (|+5£’-I)3

h(t) =

h(t)=0= - == |- 5" =0 =g’ :I—mlenjf_m:}
(I +5e” ) 5
Ta c6 bang bién thién véi [ [0:+20) .
t | 0 In5 +o0
R'(t) + 0 -
1250
x,,:r
h(t) ,,,,e'“"f \
6250
f, ~a 0
0
In5 ~1,6

Viy sau khi phat hanh khoang nim thi thi téc d6 ban hang 1 16n nhat.



Cau 5.

Cau 6.

Tur mot tAm bia carton hinh vuong c6 do dai canh b?mg 60cm nguoi ta cit bén hinh vudng bfmg
nhau ¢ bon goc roi gap thanh mot chiéc hop cé dang hinh hdp chit nhat khong c¢6 nap. Tinh canh
cua cac hinh vudng bi cat sao cho thé tich cta chiéc hop la 16n nhat.

Loi giai

Goi x(cm) 1a d6 dai canh cta cac hinh vudng nhé dugc cit & bon goc cta tim bia. Piéu kién:
0 <x <30 Khi cat bo bon hinh vuéng nhé co canh xX(em) & bén gbc va gap lén thi ta dugc mot

S N A R L L n fr aA qa N - 2x)ce \
chi€c hdp chir nhat khong co6 nap, c6 day 1a hinh vuong vdi d§ dai canh bang (60~ 2x)(cm) va

chiéu cao bang X(cM) Thé tich cua chiée hop nay la
V(x) =(60- 2x) x =4x - 240x° +3GDD.\'(L'}J:3)

Ta oo V(%) =12x7 - 480x+3600:1 (x) =0 = x* - 40x+300 =0 = x =10
kién) hodc ¥ =30 (loai).

(thoa man diéu

Lap bang bién thién:

x |0 10 30
V'(x) \ 0

16 000
V() / \
0 0

Vay dé thé tich cua chiéc hop 1a 16n nhét thi do dai canh cua cac hinh vuong nho phai cit 1a
10cm

Mot nha san xuat mudn thiét ké mot chiéc hop c6 dang hinh hop chir nhat khong co nép, co day 1a

hinh vudng va dién tich bé mit bang 108¢ m* nhu Hinh.

Biét khi * =0 =M hi thé tich ctia hop 13 16n nhét. Khi d6 %0+ bing?

Loi giai

x(cm,x = 0) hicm, h > 0)

Hinh hdp trén c6 d¢ dai canh day la va chiéu cao 1a

. s ¥ +4xh=108= h :IDS——J."[“”}
Dién tich bé mat cta hinh hop 1a 108¢m™ ngn 4x
. . 108- x* 108x- x° .
i Vo=x"h=x r - i (L'm" )
Thé tich cua hinh hop la: 4x ‘



Cau 7.

_-3x* +108

P V=0 x =0
Ta co: 4 (do x>0)
Béng bién thién:
| B —6 0 6 +00

v %% + 0 -

%’/ 0

,/lﬁ'}‘

V

Do 6, thé tich ctia hinh hép 12 16n nhét khi do dai canh day X =6cm

108- &
Khi 0, chiéu cao cua hinh hop la: 4.0

=3(cm)

Tir mot tAm bia hinh chit nhat c¢6 chiéu rong 30¢m va chiéu dai 80cm (Hinh a), ngudi ta cit ¢ bon

gdc bon hinh vudng c6 canh x(em) i 5 =x 51? va gap lai dé tao thanh phiég hop c6 dang hinh
hop chir nhat khong nap nhu Hinh b, tim * d¢ thé tich chiéc hop 1a 16n nhat (két qua lam tron dén
hang phan trdm).

.\'_jl _______________ J:__r
] =2

a) b)

Loi giai

Thé tiCh ChléC hép lél: !-,(.T} :.1'{30" E.T}(SD' E.T} :2400."." EED.T: ""'4.".-3 Vé,i 5 <x E]O )

Ta co: ¥ (¥) =12x7 - 440x +2400,
20
Fix)=0le x=— .
3 hodc ¥ =30 (loai vi khong thugc [5=10]);
At A
v(s) =7000; | 22| =2222%. (10) =6000.
- 17
200000 20
max, . . Flx) = ==
Do @6 o 27 khi 3
20
X =—0Cm

Vay dé thé tich chiéc hop 14 16n nhét thi 3

Cho m6t tim nhom c6 dang hinh vudng canh 647  Bac Anh cit & bon goc bdn hinh vudng cung
co do dai béng x(dm) , 101 gap tam nhom lai nhu Hinh dé duge mot cai hdp c6 dang khéi hop chi
nhat khong c6 nip. Goi ¥ 1a thé tich cta khbi hop d6 tinh theo * .



Cau 9.

Loi giai

Ta thdy d6 dai *(9™) cua canh hinh vuéng bj cit phai thoa man diéu kién 0 <X <3
y g

Thé tich cta khéi hop 1a V(%) =50 23)° 45 0<x <3

Ta phai tim 0 €(0:3) sao cho V(xo) c6 gia tri 16n nhat.

Ta co: ¥ (¥) =(6- 2x) - 4x(6- 2x)

=(0-2x)0-0x)=12{3- x)(1- x).

Trén khoang (0:3).17(x) =0 ey x =1,

V(x)

Bang bién thién ctia ham so nhu sau:

x |0 I 3
V'(x) + 0 -

Vix) i

0 0

Cin ctr bang bién thién, ta thiy: Trén khoang 0:3) , ham s V(x) dat gi tri 16n nhét bang 16 tai
x =1

Vay dé khdi hop tao thanh c6 thé tich 16n nhit thi X =1 (dm).

Trong mét thi nghiém y hoc, ngudi ta cay 1000 vi kbufm vao moi truong dinh dudng. Béng thyc

nghi¢ém, nguoi ta xac dinh duogc s6 lugng vi khuan thay doi theo thoi gian boi cong thuc:
(con),

N(6) =1000 +—2%_ ‘ , 7
o 100467 trong d6 ! 1a thoi gian tinh bang gidy. Tinh s6 lwong vi khuén 16n
nhat ké tir khi thyc hién cay vi khuan vao moi trudong dinh dudng.

Loi giai
100t

~ N(t) =1000 + —(t=0)
Xét ham s 100 +¢ .

100 {100+ )- 100¢ -2+ 100 -(100- ¢*)
N (1) = : = :
(100 +¢*) (100++)

Ta co:

Khi d6. vai | =0V (t) =0 = 100- t* =0t =100 = ¢t =10

Bang bién thién ctia ham sb N nhu sau:



Cau 10.

Cau 11.

t | o 10 +o0
N'(t) + 0 —
1o 1005
#,ff MIH"H__
###._ _,.-""-'# .""'*-._\_\_h.t
1000° 1000

Cin cr bang bién thién, ta thiy: Trén khoang (03 +o0) , ham s N(@D) dat gia tri 16n nhat bang 1005
tai t =10 .

Vay s6 luong vi khuan 16n nhat ké tir khi thuc hién cay vi khuan vao méi trudng dinh dudng 1a
1005 con.

Ho ép khi quan co lai, anh huong dén tbc do ctia khong khi di vao khi quan. Téc d6 ctia khong khi
di vao khi quan khi ho dugc cho badi cong thirc

V' =k(R-r)r; 0 <r<R, trong d6 ¥ 1a hang s6, R 1a ban kinh binh thudng cua khi quan, 7 1a

ban kinh khi quan khi ho. Hoi ban kinh ctia khi quan khi ho bang bao nhiéu so véi ban kinh khi
quén lac binh thudng thi téc do ciia khong khi di vao khi quan 13 16n nhat?

Loi giai

Ta Cé: !, :Ekﬁf' = ka': .

r =0
=0 2R
rF=—
Nhan xét 3
) (2R 4kR°
f0)=0:f| 55| ==
Taco L3 ) 27

2

Vay ban kinh ctia khi quan khi ho bang 3 ban kinh khi quan lac binh thuong thi tbc do khong khi
di vao 1a 16n nhat.

Nguoi quan 1i cia mot khu chung cu ¢6 100 cin ho cho thué nhan thiy rang tit ca cic can ho s& c6

nguoi thué néu gia thué mot can ho 1a 8§ tri¢u dong mot thang. Mot cude khao sat thi truong cho

thay rang, trung binh cr mai lan tang gia thué can hd thém 100 nghin dong thi s€ c6 thém mat can

hd bi bo trong. Nguoi quan li nén dat gia thué moi can ho 1a bao nhiéu dé doanh thu 1a 16n nhat?
Loi giai

Goi X 1a sb 1an ting gia 100 nghin ddng (¥ >0).

Khi d6, s6 can duoc cho thué 1a: 100~ X (can)



Cau 12.

Tdng s6 tién thu duge trong mot thang 1a:
(100 - x){8000000 + 100000x) =100000(100 - x)(S0 + x) =100000 (- x> + 20x +8000)
= :}mm[ - (x-10)° +81 m:r] <=810000000, ¥x >0

DAu "=" xdy ra khi ¥ =10 (thoa min)

Vay dé thu dugc doanh thu 1a 16n nhét thi nguoi quan li nén dat gia thué mdi cin hd la:
8000000 +100000.10 =9000000 (dong).

Anh Nam c6 mot méanh dét rong va mubn danh ra mot khu dat hinh chit nhat c6 dién tich

200m* g4 trong vai loai cAy mdi. Anh du kién rao quanh ba canh ctia khu dét hinh chit nhat nay
béng ludi thép, canh con lai (chiéu dai) sé tan dung burc tuong cod san (Hinh). Do diéu kién dia i,
chiéu rong khu dat khong vuot qua 15 m, hoi chiéu rong ctia khu dat nay bang bao nhiéu dé tong
chiéu dai lu6i thép can dung 1a ngin nhat (nghia 1a chi phi rao ludi thép thap nhat)?

Loi giai
Goi x(m) 1a chiéu rong cua khu d4t hinh chit nhat can rao.

Theo dé bai, ta co 0 <x =I5

200

: : 200 (m’ S T

Dién tich khu dét nay 1a (nr*) nén chidu dai cta khu dit1a X
¥

. . . L(x) :3r+im(m]l

Tong chicu dai ludi thép rao quanh khu dat 1a x
200
o Lix)=2x+ _
Xét ham sé: x| vei YEO13]
) 2 Tyt = 2
£(x) =2. 200 _2¢ - 200

Ta co: X x ;

L(x)=0< x =10 (do x>0).

200
2r+ | =+x
o’ x )

lim Z(x) =lim

Taco: * o ;
L(10) =40;
130
L(15)= .
(15) ;

Bang bién thién:



Cau 13.

X 0 10 15
L'(x) - 0 +
+00 130

L(x) \ 7 3

40

Dua vao bang bién thién, chidu dai lu6i thép ngin nhit 1a 407 Kkhi chidu rong khu dat nay 1a

200
=10(m) . T =20(m)
r= (va chidu daila 10 ).
Gia sir chi phi tién xing C (d6ng) phu thudc téc do trung binh v(km ')
) _ 16000 5

+—v{0<v =120)
v 2

theo cong thuc:

Dé biéu dién truc quan sy thay ddi cua C) theo vV, nguoi ta da vé dd thi ham sd C) nhu hinh
bén.

Cv) A
850
800
750
700
650
600
550
500
450
400 +--=--=-=<
350 ;
300 !
250 ;

200 i

1
1
1
1

1

I

1

I

1

:

150 .
100 |
50 :

|
| »

20 O 20 40 60 80 100 120 r
50 1

Tai x¢& xe tai 1ai xe vdi toc do trung binh 1a bao nhiéu dé tiet kiém tién xang nhat?

Loi gii
Khao sét va vé& dd thi cia ham sé ¢(¥):
- Tap xac dinh: D =(0:120]
- Su bién thién:

+ Chiéu bién thién:

5 5(v- )
C(v) = IGD}DU 5 _50 SD}[:1+SD};C[1-}:0¢1- b =-30 )
- Pao ham v 2 2v (loai) hoac vV =80
- Trén khoang (0:80).€ () <0 1an ham sé nghich bién trén khoang nay.
- Trén khoang (80:120).€ (") >0 pap ham sé dong bién trén khoang nay.

+ Cuc trji: Ham sd dat cuc tiéu tai v =80,Ccr =C180) =400 .



lim C(v) =lim
+ Gidi han vo cuc va tiém can: A S ¢
tiém can dung cua do thi ham so.

nén duong thing ¥ =0 1a

+ Bang bién thién:

v [0 80 120
C'(v) ~ 0 +
+00 1300

& \ s

400

- P thi:

(. 1300

5

b

(80;400)

Do thi ham s6 ¢6 diém cuc tiéu va di qua céac diém (40:500). (100: 41 D}, \

nhu Hinh.

C(v) 4

550

500

1300 450

R
3 410
400

350 :

300 ; :
250 :
200 i |
150 .

L R

50 : ! |

100 10 20 30 40 50 60 70 80 90 100 110 120 T

Quan sat dd thi ham sd, ta nhan thiy ham s dat GTNN khi v =80 va GTNN la 400.
Nhu vay, dé tiét kiém tién xang nhat, tai xé nén chay xe véi toc d trung binh 1a 80 km/h.

Céu 14. Mot nguoi néng dan ¢6 15000000 dong dé 1am mot hang rao hinh chit £ doc theo mot con sdng
bao quanh hai khu dt tréng rau c¢6 dang hai hinh chit nhat bang nhau (Hinh 35). P4i v6i mit hang
rao song song voi bo song thi chi phi nguyén vat liéu 12 60000 dong/mét, con d6i vbi ba mit hang
rao song song nhau thi chi phi nguyén vat liéu 1a 50000 ddng/mét, mit giap voi bo song khong
phai rao. Tim dién tich 16n nhét ciia hai khu dat thu dugc sau khi 1am hang rio.

I" s
v 7 4 o
. - .

Loi giai

Goi d6 dai cua hang rao song séng vai bo song 1a Y7 ygi x>0



Cau 15.

Cau 16.

Goi 49 dai cia mdi hang rao trong ba hang rao song song nhau la ¥(") ygi ¥ >0

xy (m?)

Dién tich dat ma bac nong dan rao duoc la:
Téng chi phi 13 15.000.000 dong nén ta c6 phuong trinh:

x60000 + 350000 =15000000 => 6x+15y =1500

Ap dung bat dang thtrc Cauchy cho hai sé duong ta co:

Ox+15y 22,/6x.5y == 1500 =22,/90xy == xp =06250

Vay dién tich lon nhat ma béac nong dan co thé tao rao 1a 6250( ml)

Mot cong ty kinh doanh bat dong san c6 20 can ho cho thué. Biét ring néu cho thué mdi can ho véi
gia 2 triéu ddng/1 thang thi tat ca cic can ho déu co ngudi thué. Nhung ctr mdi lan ting gia cho
thué mdi cin ho thém 200 nghin ddng/1 thang thi c6 thém mot can ho bi bo trong. Hoi cong ty nén
cho thué mdi cin hd bao nhiéu tién mot thang dé téng s6 tién thu duoc 1a 16n nhat?

Loi gidi
Gia str gia thué mdi cin ho 1a (x) triéu dong/1 thang va s6 can ho cho thué 1a ).
<2 A A oA ~ 1a X qon: oy =20- 5(x- 2 N T S
Khi d6, tong so tién thu dugc s¢€ 1a (%) Theo dé bai, ta c6: * 20- 5(x- 2) (vi clr moi lan tang
gia thué mdi can ho thém 200 nghin dong/1 thang thi ¢6 thém mot can ho bi bo trong).

« f(x) =x(20- 5(

A S \ J - 2 ey A
Do do, ta can tim gia tri cia (x) sao cho ham so x-2)) dat gia tri 16n nhat.

Ta c6: / '(x) =30-10x
Flx)=0— 30- 10x =0— x =3

Cuoi cung, ta kiém tra xem di€m cyc nay c6 phai l1a diém cuc dai hay khong:

Xac dinh khoang: [~ 31:[3:+]
Chon ™ =2— f(x)=10
Chon =4— f(x)=-10

Vi dao ham duong véi moi X < 3 13 am v6i moi ¥ >3 ham sb cuc dai tai ¥ =3

Vi vy, cong ty nén cho thué mdi can ho voi gia 3 triéu dong/1 thang dé tong s tién thu dugc 1a
16n nhat.

. ) P=——=0=0 =80, ) )
Ham cau ctia mt san pham c6 dang 4 trong do 9 1a s luong san pham va
P 13 gia ban ctia mdi san phiam. Doanh thu ti da bang bao nhiéu?
Traloi:.......................
Loi giai

Goi R 1a tong doanh thu. Ta c6 cong thirc Doanh thu = (gia ban) x (s lugng)

Tur day ta co

10



Cau 17.

=———— =R(Q),
4 4 trong do 0=0 =80

R(Q)=0e
Pao ham

. |
80 4“Q =) = o =40

[0;40)

Do d6, 40 1a gié tri toi han duy nhat. Ta nhan thdy ham R ting trong va R giam trong

(40;80] Hay R(O) dat gia tri cuc dai tai 0 :40. Khi d6 doanh thu tbi da b::ing

R(40) :S‘}ﬂi — 400,

Tim chi€u dai bé nhat cua cai thang d€ no6 c6 thé tya vao tuong va mat dat, ngang qua cot do cao

4m song song va cach tudong 0,5m 1 & 1y gbc cuia cot @& nhu hinh v&.

Loi giai

pat HC =x>0 gSuyra BC =x+0,5

HC MH _ «x

BC AB x+05

Ap dung dinh li Thales, ta c6

- +0.
AB _Hx+0,5)
Vay *
v ‘] v ‘] .-+ " :
AC =AB® +BC? =(x+0,5)" + 10+ 05)
Do tam giac 4BC vuong tai B nén suy ra X
- (x+0,5) (.‘L': +Il.‘:|)
AC* = _ :
Rarttra x
b+ 03  +1lox+4
fix)= 4 - (x=0)
bat x .

Bai toan tré thanh tim M/ (¥) ygi x>0

Ta co
4x +3x7 + 03 x+16 | x7- 2x| 2t a4 03 X +lox+4
- ! 2 4 - 4 .
S = -'
x
. 2x" +x - 16x- 8
= fix)= 3 :

x

11



Cau 18.

Fx)=0e (x- 22x+)(x* +2x+4) =0 = I
x=-—<0
Vay 2
Lap bang bién thién, ta co
T 0 2 Lon
fl(z) - 0 +
.,
o d
f{iﬁ} M\Kx\\ /#,f
- .
™~ e
~C yd
“
f(2)
125

) min__, f(x)=/f(2) =——.
Duya vao bang bién thién, ta co 4

. ’IES 5
mmin AC =, |— :TJ_ =35, 5902
Do do, ta cod 4 < .

M0t chu trang trai nudi gia cAm mudn rao thanh 2 chuéng hinh chit nhat sat nhau va sat mot con
song, mot chudng nudi ga va mot chudng nudi vit. Biét rang da c6 sin 240m hang rao va canh bo
song thi khong phai rao. Hoi dién tich 16m nhat c6 thé bao quanh chudng 1a bao nhiéu?

0, STl X AR LA XA AT,
m‘!ﬂgﬁ’a@!ﬁ A *,%ﬂ.:.;
L

Sing

i
% 't S
b2 00
R R

Loi giai
Xét hinh chiv nhat ABCD ¢4 cac canh phai rao AB.B C,CD’EF
AB =x(x>0)

nhu hinh v&. Dat

Khi d6 ta c6 BC =240- 3x>0= x<80
Dién tich hinh chit nhat ABCD J3 S =¥(240- 3x) =240x - 3x°.

Bai toan trd thanh tim gia tri 16n nhat cia ham s6 J(x) ygi 0<x <80

Xét F(x)=240x-3x" = f (x)=240- 6x, f (x) =0 = x =40.

Tacg / (¥) = 0<0, ¥xe (0:80).

12



Do d6 max § =max __, .., f(x) =f(40) =4800 = x =40 .

Vay dién tich 16n nhat c6 thé bao quanh 13 4800m*

Céu 19. Gia st ban 1 cha ciia mot xudng co khi vira nhan dugc mot don dit hang 13 thiét ké mot bon chira
nudce hinh tru ¢ nap vai dung tich 20 lit. B¢ ton it nguyén vat li¢u nhat thi chiéu cao bon nude luc
d6 bang bao nhiéu?

A
1 T
I
I
]
hi
PR onay
/"‘l : ‘\\\\
/ 1
---------- b----1----18
. w7
I ~
i ~
Tra loi

Loi giai

Goi b (rh>0) 14, luot 1a ban kinh ddy va chiéu cao cua khéi try. Khi d6 ta co

s

V =mr*h= h=

ar

D¢ ton it nguyén vat li€u nhat, ta can tim 7 sao cho di¢n tich toan phan cua khoi try nho nhat.

x [ | 4 1
S =2ar +2arh =2ar +2ar — :l?‘ r+
Tacod e ' sl
!.-"
flr)y=r+ i '
I A e e a1 . N () =
Xét ham so r  Bai toan trd thanh tim o 1 (7) ?

: Voo = v
fr)=2r- —,f(r)=0er :,s’ = h :’ .
Taco are 2T T

Lap bang bién thién, ta duoc
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. | S
r 0 2z 4o
fr) - 0 =
\\-. Z#P
et e
", 3
% ka 2_.—’/
f(r) AN
e Py
" -~
s -~
R\l- -
e, e
e o
-, -
AT
2x

. ~ --. !f .
min _ f(r)=1 ‘ .,-'",!
: 2T

Tir bang bién thién, ta rat ra

4y 420
h =i|— =3 =0, 29m
Khi do T T )

Cau 20. Cong ti mi pham chuan bi cho ra mdt mau san pham dudng da méi mang tén Ngoc Trai voi thiét
ké 1a mot khoi cau nhu vién ngoc trai khong 16, bén trong 1a mot khoi try nam trong nira khoi cau
dé dung kem dudng da nhu hinh vé.

Theo dit kién, nha san xuét du dinh thiét ké khdi cAu c6 ban kinh 1a R =3\3.em Tim thé tich 1én
nhat ctia khdi tru dung kem sao cho thé tich thuc ghi trén bia hop 14 16n nhét.

Loi giai
V. =marh

Tacd o . Theo gié thiét, taco 7~ =R - I
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Cau 21.

f{h)=h (R: - W’ ) D=h<R max,_., 5, S (h)

Xét ham s6 - . Bai toan tr& thanh tim

(h) =0 = h =% <R

NE)

f(h)=hR* -3, f
Pao ham

Lap bang bién thién, ta c6

I +

/"'
f{(hj ) z.f/ .

max

- | R
A sy S (A) =1 ‘ _,“
Tt bang bién thién, ta rat ra VB knide

V =7r .'rr—'r."r(ﬁ’ - h ) T

viLaky
_H—LT(UM ) (R = 3-»;"'_}

'*TF.

NG

M&t con cé hdi boi nguoc dong nudc dé vuot mot khoang céach la 300km Van tbc dong nudc la
v(km/ h)

6(km / 1) . Néu van tdc boi cua ca khi nudce ding yén la
E(v)

thi nang lugng tiéu hao cua ca

trong ! gir duoc cho boi cong thirc =it (trong d6 € 14 hang s6 duong, £ dugc tinh bang
don vi Jun). Ca bo nguoc dong quang dudng 300km tren trong khoang thoi gian ! voi van toc

bang bao nhiéu dé ning lugng tiéu hao 1a thip nhat?

Loi giai

Van t6c khi ¢4 boi ngugce dong sé1a ¥~ OCkm | h)

=
Thoi gian dé boi quang duong 300 km 13

E(v) —3DDE U]l

Nang lugng tiéu hao la

15



Cau 22.

Cau 23.

c> D = E[r}u:in = v :[.-;r_[r}}n'.in
v-0 .

Do

3 S - L ,
! (1.}:3‘ (1 f]}_‘ v _D 184
(v-0)

=0
fF(v)=0e |

Vé6i V>9 taco (v-0) v =9.

Lap bang bién thién ta nhan ¥ =9 (do V>0).

Vay dé niang luong tidu hao 1a thap nhét thi van toc 1a 9(km /') .

Thé tich V' cia %8 nuéc ¢ nhiét 6 ¢ (! nam giita 0C dén 30 C) dugce cho béi cong thirc
' =999,87- 0,06426¢ + 0,0085043¢* - 0,0000679¢ (m*).

O nhiét d6 bao nhiéu do C thi nudc c6 khéi lwong riéng 16n nhat?

Loi giai
Ta c6 dao ham cua thé tich
V(1) =- 0,06424 + 2.0,0085043¢ - 3 -0,0000679¢
t ~79.53138¢(0:30')
t =3,9065.

V(1) =0 =

Lap bang bién thién

t 0 3.9665 30
V'(t) — 0 +
N P4
-[ r{{f_'.j \\\\\ / - g
h erin .

Tir bang bién thién, khéi lugng riéng 16n nhét ctia vat khi thé tich nho nhat lic vat c6 nhiét do xap
xi gan bang 4 C .
Hai con tau 4 va B dang & cting mot vi tuyén va cach nhau 5 hai li. Ca hai tau dong thoi cung

khoi hanh. Tau A chay vé hudng Nam voi 6 hai 1i/gio, con tau B chay vé vi tri hién tai cta tau
A véi van toc 7 hai 1i/gid. Hoi sau bao 1au thi khoang cach gitra hai tau 14 bé nhat?

16



Loi gidi
Tai thoi diém !, sau khi xuét phat, khoang cach giita hai tau la d . Khi d6 tau 4 dang & vi tri
4 vatau B dang & vi tri 5 nhu hinh vé trén.

d* =AB’ + A4> =(5- BB,Y + AA® =(5- TtV +(61)’.

Ta co
Quing dudmg tau B di dwoc 1a BB =vs 1 =Tt
Quiang duong tau 4 di duoc l1a Ady =v 1 =0t
Vay d =V85t7- 70t 425
pyt /(1) =VB5E - 700 +25( 0 1>0).
Bai toan tr¢ thanh tim mineqs) f (¢) )
Fy =0 (=0 =)
Ta cé 2/85¢% - 701 425 17
Lap bang bién thién
7
t 0 17 Lo
fi(t) - 0 -
‘\\\ /’/ﬂf
ft)
\-\\\\\ z//z,-"z/
\_*‘ 6\/; P e

17



o -
min  _ f(t) :_;"‘ % :G;ff‘_” =3.524
Tir bang bién thién, taco | 2! VO (hai 1)

Cau 24. Mot cong ty danh gia rang s& ban dwoc V 16 hang néu chi hét s6 tién 1a ¥ (triéu ddng) vao viéc

quang céo. Biétring IV va ¥ lién hé v6i nhau bang biéu thire N(x)=-x"+30x+06,0 =x =30 o

dy tim s6 16 hang 16n nhat ma cong ti c6 thé ban sau dot quang cao?
Loi giai

Ta cod

N(x)=-x"+30x+0= N (x) =-2x+30

= N (x) =0« x=I15.

Péng thoi, ta ciing co

(N(0) =6
N(15) =231= max, ., N(x) =231 = x =15
| N(30) =0

Vay néu cong ti danh 15 triéu cho viéc quang céo thi cong ti s& ban duoc nhiéu nhat 1a 231 16
hang.

Cau 25. Cong ti truyén hinh cap Vista hién c6 100000 thué bao. Mdi thué bao dang tra cudc thué bao 408/

thang. Mot cudc khao sat cho thdy cr mbi lan giam 0,258 cudc thué bao, cong ti co thé co thém
1000 thué bao. B¢ doanh thu thu dugrc 1a t61 da, cong ti can xac dinh muirc cude thué bao moi thang
la bao nhiéu?

Loi giai

Goi ¥ 14 sb 1an giam 0,258 Cuge thué bao hang thang lac nay 1a 407 0:23% 4 0 <x <160 (4o
muic cude khong thé am), va sb thué bao méi 1a 1000x Do d6, tdng sb thué bao 1a
100000 +1000x  Ham doanh thu dwoc cho boi

R = (s6 thué bao) x (cudc mdi thué bao tra)
hay

R =(100000 +1000x)(40 - 0,25x)
=1000(100 + x)(40 - 0,25x)
=1000(4000 +15x- 0,25x7).

Pao ham R =0 , ta duoc
R =1000(15- 0,5x) =0 = x =30.

Vi tap xéc dinh cia R 1a khoang déng [0; 160], nén R dat cuc dai tai ¥ =390 hojc tai cac diém
dau mut cua doan [0; 160].

Ta c6

18



Cau 26.

Cau 27.

R(0) =1000 (4000 +15(0)- 0,25(0)*) =4000000
R(30) =1000 (4000 +15(30) - 0,25(30)* ) =4225000
R(160) =1000 (4000 +15(160) - 0,25(160)*) =0

0,258

Vay doanh thu t6i da khi * =30 pidu nay tuong tng véi 30 1an giam , tre 1a cude thué bao

100000+ 30.(1000) =130000

S6 thué bao tai mic cudc nay la

Mot bai bao trong tap chi xa hoi hoc phat biéu réng néu mot chuong trinh cham so6c strc khoe dac
biét cho ngudi gia duoc khoi xudng, thi I nim sau khi no duoc khéi dong, # ngan nguoi gia cé
theé tryc tiép nhan dugc cac phuc loi, trong do6

t .
] :E_ 6t +324(0 =t =12)

Véi gia tri nao cta ! thi sé ngudi nhan phuc loi t6i da 1a bao nhiéu?

Loi giai

. t =4
nity=t"=-12t+32 =0 (t- 4)(t- 8) =0 =

n (1) =0 t =8.

Pao ham ,taco

0;12]

Vi tap xac dinh cia ” la mdt khoang dong [ nén " dat cuc dai tuyét dbi tai

t =0t =4, =8 hoiic t=12.

n(0) :% 6(0* )+ 32(0) =0

n(4) :i— ﬂ(43)+32f_4} :@
3 3
g . 128
(8) =—- 0I5 )+32(8) =—
n(8) = (82)+32(8) s
33 =
n(12) :%- 6(122)+32(12) :? ~96

Do d6 " dat cuc dai khi =12 (nam).

Mot cong ty mudn xay mot dudng ong dan tir mot diem 4 trén bo bién dén mot diém B trén mot
hon ddo. Gia dé xay dudng dng trén bo 1a 59000 USD méi km va 130000 USD dé xay mdi km
dudi nude. Goi € 1a diém trén bd bién sao cho BC vudng goc voi bo bién, BC =6km,
AC =9%m. Goi M 1a vj tri trén doan 4C sao cho khi lam dng dan theo duong gip khic
AMB thi chi phi it nhat. Hoi chi phi thap nhat dé hoan thanh viéc xay dung duong éng dan 1 bao
nhiéu?

Loi giai
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6km

9km
Ae

M x c

-pit CM =x (km), véi 0 =<x <9

- Ta c6: tong chi phi dé xay dung duong éng dan theo dudng gip khuc AMB 1a:

T =50000.(9- x)+130000.4/x" +36 USD

5 /(x)=50000.09- 1) +1300004x" +30

trén doan [O; 9] ,taco:

Xét ham s
() =-5000 + % =0 & x =2
Jx 430 2
| 2 | 21170000
.. £(0)=1230000 7 | E‘ = £(9) ~1406165
Laicé: , ) .
Vay Toe =1170000 o)

Céu 28. Mot birc tudng cao 2M nam song song véi tdoa nha va cach toa nha 2m . Nguoi ta mudn ché tao
mot chiéc thang bac tir mat dat bén ngoai buc tuong, gac qua birc tuong va cham vao toa nha (xem

hinh v&). Héi chiéu dai t6i thiéu cta thang bang bao nhiéu mét ?

Toa nha

2m

2m

Loi giai

20



Cau 29.

Toa nha

2m

c B E

.. BC =x(x>0)
it

b . Ta can tim ¥ dé do dai €D dat GTNN.

BC X AC x+2 < x+2
= = o cp=actiE =i +4
Ta Cé CE X+ 2 ch X X

(x) :wj'.r' - 4_(.\\- +2)

Pat .
x 8
fx)= - -
Cach 1: Taco Vil+d et 44 t (1) =0 x=2 .
BBT
X 0 2 3
f'(x) - 0 +

f[‘&:I +x\ :hfi / +x

Mot chét diém chuyén dong cé phuong trinh chuyén dong 1a § = + 067 +17¢ v

t1(s) |,
la
khoang thoi gian tinh tir lac vét bat dau chuyén dong va s(m) la quang duong vat di dugc trong

v(m/s)

khoang thoi gian d6. Trong khoang thoi gian 8 gidy dau tién, van toc ctia chat diém dat

gia tri 10n nhét bang?

Loi giai

Co: vV =5' ==32 +12t+17

Ta di tim gia trj 16n nhit caa ¥ =~ 37 +12t +17 e Khoang (0:8)
v =-61" +12 v'=0= t =2
BBT:

t] 0 2 8

V' + 0 -

\% /29\

Viy van toc 16n nhat trong khoang 8 gidy dau tién la: 29m/s.
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Cau 30.

Cau 31.

Mot cong ty mudn 1am mot duong éng dan dau tir mot kho A & trén bo bién dén mot vi tri B trén
mot hon dao. Hon dao cach b bién © km | Goi C 1a diém trén bo sao cho BC vuéng goc vai bo
bién. Khoang cach tir 4 dén C 1a 9 km Nguoi ta cin xac dinh mot vi tri D trén AC @é 1ap ng
dan theo duong gap khiuc ADB . Tinh khoang cach AD @ sb tién chi phi thap nhat, biét rang gia
dé 1ap dat mdi km duong bng trén bo 1a 100.000.000 ¢5ng va duéi nude 1a 260.000.000 ging.

Loi giai

bit AD =x gkm, x>0 CD=9- x. BD :‘.I|3t|+('§l— <)
, 100.10°x 436 +(9 - x) .260.10° =10’ [ID.‘L‘+EGJ3G+(9— x)
Gia thanh lap dat la:

Xéthémsé"r(l) 10x +4036+(9- x¥ 26 (0<x )

, 9- x
£ G)=10- 26—t =0

1H3G+ (9- x¥
x =9 13
- = =
= 104f36+(9- x)" - 26(9- x) =0 { 576x" +10368x- 43056 =0 © ¥ =5

HOWCD)!

Lap bang bién thién ctua ham sb ta thdy ham sd day gia tri nho nhat khi

13

_?.

Vay AD =6.5km

Nguoi ta mudn xay mot chiéc bé chira nudc c6 hinh dang 1a mot khoi hop chir nhat khong nap co
500 5
—m

2

X

thé tich bang 3 . Biét day ho 1a mot hinh chit nhat ¢6 chiéu dai gip doi chidu rong va gia
thué tho xay la 100.000 ¢dng/m”  Tim kich thuéc cia hd dé chi phi thué nhan cong it nhat. Khi
do chi phi thué nhan cong 1a?

Traloi:.....................
Loi giai
. xlx > \ A A , . 2 .7 2 . M
Goi v(x>0) la chi€u rong ctia day suy ra thé tich bé nudc bang
, 500 250
V =2x"h=——= h =——
I
, 500 i
. . S =b6xh+2x" =——+2x" (x>0)
Dién tich xung quanh ho va day be 1a x
. 500 .
! () =""4 240
Xét ham s6 x véi x> 0.
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Cau 32.

Cau 33.

C'
() =- E +4x =0 x =5
x

&), (0;+0)

Lap bang bién thién ctia ham s6 trén ta thiy ham sb day gia tri nho nhat khi

x =5

Vay chi phi thué nhan cong la: 150*100.000 =15.10%,

4 - = 52 (15- x
D¢ giam huyét ap cua mot bénh nhan dugc cho bdi cong thure G (x)=0,035x" (I5- x ), trong do
X 1a liu lugng thudc duoc tiém cho bénh nhan (¥ duogc tinh bang miligam). Tinh li€u lugng
thudc can tiém (don vi miligam) cho bénh nhan dé huyét a4p giam nhiéu nht.

Loi giai
bk “E1%15] (i o giam huyét 4p khong thé 14 s6 4m)
ﬁ =0
G'(x) =0,035[ 2x(15- x)- x*] =0,105x(10- 1) =0 = |
, =10
Co .
35
G(0)=0, CUD== G@s)=0
Bang bién thién:
x |0 10 15
Gr[.‘l{] + —

0
35
2

G(x) ; / \ ;

Vay huyét 4p bénh nhan giam nhiéu nhat khi tiém cho bénh nhén liéu ¥ =10 miligam.

Nguoi ta can xay mot bé chira nudc san xuat dang khdi hop chir nhat khong nap co thé tich bang
3 N N , \ - 2

200m” p4y bé 1a hinh chit nhat c6 chidu dai gap doi chidu rong. Chi phi dé xay bé 1a 300 nghin

dong/ m’ (chi phi duoc tinh theo dién tich xay dung, bao gbm dién tich day va dién tich xung
quanh, khong tinh chiéu day ctua day va dién tich xung quanh, khong tinh chiéu day cia day va

Loi giai

Goi ¥ Goi ¥ 1a chiéu rong cua day, h 1a chiéu cao cua day.

200 m’

Thé tich ctia khéi hop chit nhat khong nip bang nén ta co
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V =2xx.h =200cm’ = A :ﬂ
X

) 5 =2x" +6xh =2x" + 600 =f(x)
Dién tich bé nudc la X
600 .
f () =4x- — =0 x =150 Min £ () = £ (T50)
X . Suy ra .

. s . 150 \
Chi phi thép nhét dé xay bé 1a /( ).300-000 ~ 51 trigu dong.
CAu 34. Tinh dién tich 16n nhat S cua mot hinh chir nhat noi tiép trong nura dudng tron ban kinh

R =6cm 4, mot canh cta hinh chit nhat nam doc theo dudng kinh cta hinh tron ma hinh chir
nhat do noi tiép.

Loi giai

D O x (C
Goi hinh chif nhat ¢An tinh dién tich 13 ABCD ¢ 0C =x (0<x<6) op —¢

Khi d6 dién tich ctia hinh chit nhat 4BCD 3: S =AB.BC =2xN30- x° =/ (X).

Dién tich 16n nhét cta hinh chit nhat 4BCD 13 gia tri 16n nhat cia FO) 222430 27 trén
(0;6)

y ﬁ 2%’ -4x7 + 72
F=ne- 7 - 2 =TT
3 30- 3 36-x7

x =342(0;6)
f(x)=0= '
' x =-342 2(0:6)

BBT
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Cau 35.

Cau 36.

x 0 342 6
f(x) * 0 -
36
0 0
max f (x) =36
Taco: ™" .
Viy S =30 cm”

Mot soi day kim loai dai 60cm qyge cdt thanh hai doan. Poan day thi nhat un thanh hinh vuéng
canh 4 doan day thir hai uon thanh duong tron duong kinh 7. B¢ tong dién tich ctia hinh vuong
a

va hinh tron 13 nho nhét thi ti s6 7 bang?

Loi giai

D¢ dai doan day béng 60cm , canh hinh vuong béng @ ban kinh duong tron b::ing 7 nén ta co:

-9
, =307 204

dag+2ar =060 T

. \ LA ia . R \ 1 \ =a +ar (2
Goi S 1a tong dién tich ctia hinh vudng va hinh tron, suy ra S =a’+ar ).

oy (30- 2a)
=
Thay M vao @) ta duoc T
, 4(30- 2a) Qx+8)a-120
5 =2a- =
Khi @6 T T
S == a= 00

Cho r'-l.r+ _1' .
Béng bién thién.

x |0 60 60

T+4
S’ — 0 +
3
a—60 ==-r—'ﬂ a_,

Dura vao bang bién thién ta thdy S nho nhatkhi — 7+4 T+4 vay r

Ong A sir dung hét 5 m” kinh dé lam bé ca bing kinh c6 dang hinh hdp chit nhat khong nép, chidu

dai gap d6i chiéu rong (cac mdi ghép co kich thudc khong dang ké). Bé ca ¢ dung tich 16n nhat
bang bao nhiéu (két qua lam tron dén hang phan tram)?
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Cau 37.

Cau 38.

Loi gidi

e [ _

Ve 2x

Goi d6 dai céc canh ddy ciia bé c4 1an Tuot 13 X, 2% | chidu cao cua bé 1a # (¥, 7 >0),

Dién tich kinh 1am bé 1a

1{ 5
= j :—.‘ =X
S =x2x+2xh+22x.h =2x(x+3h) =5 3 2x

Dung tich cua chiéc bé 1a

2 . 5
=X . - X
V =x2xh 3 | =X

-~

5 2.
_5_\" E.\’ :f‘(x).

g

-2 fx)=0s=x= 3

2

g
f(x)==
) 3

e
max } = f ‘ JZ .

f(x) Yo | =101 (m‘“)

Dot ndp ho so du thi tot nghiép THPT qudc gia thuong kéo dai ! théng (30 ngay). Nha truong

nhan théy $6 luong hd so ma hoc sinh ndp tinh theo ngay thir ! dugc cho cong thic

s(r):i.r-‘- 3;3 +36t- 270
50 2

Lap bang bién thién cta ta tim duoc

) . . ) (hd so) voi 1=t <30 Hoi trong 30 ngay do6 thi ngay thtr may co
s0 lugng ho so ndp nhicu nhat?

Loi giai

5'()—3 2. 3436 S'(=0= =20
t _E.r -3+ . ¢ =30
i | 20 0
5'(¢) - i} - 0 +

max

s() / \

Viay ngay tho 20 ¢6 s6 lwong hd so nhiéu nhat.

Mot vién da duge ném 1én tir gbe toa d6 O trong mit phang Oxy (Ox nam ngang) chuyén dong

theo dudng (qu¥ dao) co phuong trinh + =~ (L+m7)a +mx gid tri cia tham s thuc, duong
m & vién da roi xudng tai diém cach O xa nhét.
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Loi giai

“(l+m”)x +mx =0« T
x = .
l+m”

m

) ) o= flm) = 5 ,
Vién d4 roi xuong tai diém cach O xa nhat L+m" (voi m>0)16n nhét.
, 1.A+m*)- m2m  -m* +1
f (m) = 1 2N\2 = 1 252 = ,
Tacod (I+m”) (I+m°)" " Ta ¢6 bang bién thién
m |0 1 +00

fom |+ 0 -

flem) / \

= (M) 161 nhat khi m =1.

Dé chin duong hanh lang hinh chit L, ngudi ta ding mot que siao thang dai dit kin nhiing diém
cham v&i hanh lang (nhu hinh v&). Biét @ =24 va & =3 1o cai sdo thoa man diéu kién trén c6

Cau 39.

chiéu dai to1 thi€u la bao nhiéu?

A
b
L ]
P
o
i
P
Traloi:...............oooeil
Loi giai
= F

Pat cac diém nhu hinh vé.
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EB AF - EB= ab
it DI =x x>0 tac6 AADF d6ng dang v6i ABED nén ED ~ DF X

I* =AB* =(x+bY +‘ ﬂ+ﬂ
\ X |

=1 (%)

Goi ! 1a chiéu dai cta que sao, ta co

F(x)=2(x+b)- ET—{} a +$ =2(x +h)| - 22 h ‘ () =0 x :m 12

Xét bang sau: |
« 0 12 o

() - ’ i

f(x) \ 1125 /

Vay gia tri nho nht cta que sdo la [=y1125 =1 S‘E.

Céu 40. Mot cong ty san xuat dung cu thé thao nhan dugc mot don dat hang san xuat 8000 qua bong
tennis. Cong ty nay so hitu mot sé may moc, mdi may cé thé san xuat 30 qua bong trong mot gio.
Chi phi thiét 1ap cac may nay 1a 200 nghin dong cho mdi méay. Khi dugc thiét lap, hoat dong san
xudt s& hoan toan dién ra ty dong dudi sy gidm sat. S6 tién phai tra cho nguoi giam sat la 192
nghin déng mot gio. S6 may moc cong ty nén su dung la bao nhiéu dé chi phi hoat dong la thap

nhat?
Traloi:........................
Loi giai
¢ Goi s6 may moc cong ty sir dung dé san xuét 1a r(xeN, x> D).
8000
Thoi gian can dé san xudt hét 8000 qua bong 1a: 30x
312
7 7 o P(x)=200x+ 8000 192 =200y + 21200
Tong chi phi dé san xuat Ia: 30x X
x =16
P'(x)=200- = 21200 =0 x” =256«
, ¥ x=-106(L)
Ta co: .
x 0 16 +o0
P'(x) - 0 +

Pr) | T . —

Vay cong ty nén sir dung 16 may dé chi phi hoat dong 1a thap nhat.
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