Cau 1.

Cau 2.

Cau 3.

VAN DUNG PAO HAM PE GIAI BAI TOAN THUC TE

PHAN I. BAI TAP TRAC NGHIEM

Mot chét diém chuyen dong co phuong trinh § =7 -3t —9¢+2, trong d6 t duoc tinh bang gidy
va S duoc tinh bang mét. Gia tdc tai thoi diém van tdc bi triét tiéu la:

A. —9m/ s>, B. 9m/s’. C. -12m/s*. Q12m/s2
Loi giai
Chon D
Tacd: S=1>-3t>-9¢t+2
v=S"'=3"-6t-9
=
a=S"=6t-6

t=-1<0

Khi van tdc bi triét tiéu tiic v=0< 3> —6-9=0<
t=3(tm)

Khi d6 gia tbc tai thi diém van toc bi triét tieu1a a=63-6=12(m/s).

. 1
Mot vat chuyén dong theo quy luat s = §t3 —* +9¢ , voi t (gidy) 1a khoang thoi gian tinh tir lic

vat bat dau chuyén dong va s (mét) 1a quang duong di dugce trong thoi gian d6. Hoi trong khoang
thoi gian 10 gidy ké tir lac bat dau chuyén dong, van tdc 16n nhét cia vat dat dugc bang bao
nhiéu?

A. 89(m/s)- B. 71(m/s)- C. 109(m/s)- D. ?(m/s)-

Loi giai

Chon A
. 1 2
V1s=§t -t +9%=>v=t"-2t+9.

Xétham f(¢)=1"-2t+9= f'(t)=2t-2=0=>1=1.

sprcla ham s f(¢)=1>-2¢+9

7(7) 0

9 89

7(7) \ /

8

Duya vao BBT ta thiy: maxf( ) f(lO) =89.

[0;10]

Vay vén tbc cla vat dat dugc 16n nhét bang 89(m/s):-

Mot chat diém chuyén dong theo quy luat s(t) =1 - gt3 (m) Tim thoi diém ¢ (gidy) ma tao do

van toc v(m/s) clia chuyén dong dat gié tri 16n nhét.
A.1=2. B.t=0,5. C.t=2,5. D.:=1.



Loi giai
Chon A
Ta c6 v(t):s'(t)=2t—%t2. Suyra v'(1)=2-1 vav'(t)=0<1=2.

Bang bién thién

Viy chit diém dat van tdc 16n nhat tai thoi diém ¢ =2 (gidy).

Mot vat chuyén dong theo quy ludt s = —27° +24¢> +9¢ —3 véi ¢ 1a khoang thoi gian tinh tir lac
bat dau chuyén dong va s 1a quang duong vat di dugc trong khoang thoi gian d6. Hoi trong
khoang thoi gian 10 gidy, ke tir luc bat dau chuyén dong, van toc 16n nhat cua vat dat dugc bang
bao nhiéu?

A.289 (m/s). B. 105 (m/s). C.111 (m/s). D. 487 (m/s).
Loi giai
Chon B

Taco v(t)=s"=—6" + 48 +9

Xét ham s§ v(t)=—61" +48:+9, 1 €[0;10].
Taco v'(1)=-12t+48=0 < ¢ =4 (Nhan). Taco | v(
1

Mot ngudi ban gao mudn dong mot thung t6n dung gao co thé: tich khong d6i bang 10 m’ . Thing
ton 1a hinh hop chir nhat c6 chiéu dai day bang hai lan chiéu rong va khong c6 nap. Trén thi
trudng gia ton lam day thung la 75.000/m” va gia ton lam thanh xung quanh thung la
55.000/m’ . Tinh chi phi thap nhat dé lam thung dyng gao. (Lam tron dén hang nghin)

A. 1.418.000 dong. B. 1.403.000 dong.  C. 1.402.000 dong. D. 1.417.000 dong.

Loi giai

2x

Goi x 1a chiéu rong cua day thung, x >0, don vi m.



Cau 6.

— chiéu dai cua day thung 1a: 2x.

Tacd V=x2xh=10 :>h=iz.
X

Chi phi lam day thung la: 2x*.75 =150x> (don vi nghin dong).

Chi phi lam dién tich xung quanh la : (2x El +2.2x ij 55= 1650 (don vi nghin dong).
x’ X X
s C s , 1650 S an
= Chi phi l[am thung 1a : 7' =150x" + (don vi nghin dong).
X
Xétham s T =150x> + 2920 i x>0.
X
Tac6 7"(x) = 3005~ 102 ,T’(x)=0<:>x=i/ﬁ.
X 2
Bang bién thién
X
0 = +o0
2
T'(x) - 0 +

T~

. . e, L. 11
Dura vao bang bién thién 7'(x) dat gia tri nho nhat tai x =3 /3 )

Vay chi phi it nhit bang T = ISOi/: ljio =1.402.127 dong.

Ttr hinh vudng c6 canh bang 6 ngudi ta cit bo cac tam gidc vudng can tao thanh hinh t6 ddm
nhu hinh v&. Sau d6 nguoi ta gap thanh hinh hop chir nhat khong nap. Tinh thé tich 16n nhat ctua
khéi hop.

B. 1042 . C. 92 . D. 1142 .
Loi giai

Pat kich thudc cac canh nhu hinh vé



Cau 8.

Tach =+ W2 +—==6 < x+y=32 < y=3J2—x v6i 0<x<342.

V2 V2
Thé tich cia khdi hop tao thanh 13 ¥ = x?y = x° (3\/5 - x).
Ta ¢6 V'=3x(2\/§—x)=0:>x=2\/§.
Ta c6 bang bién thién

v |0 22 32

V' - 0 +

! / \

Vay: max ¥ =82 khi x:2\/§,y=\/5.

Ong A du dinh str dung hét 5,5 m* kinh dé 1am mot bé ca c6 dang hinh hop chit nhat khong nép,
chiéu dai gép d6i chidu rong (cac mdi ghép c6 kich thudce khong dang ké). Bé ca c6 dung tich
16n nhat bang bao nhi€u (két qua lam tron dén hang phan tram) ?:
A. 117 m’. B. 1,01 m’. C.1,51m. D. 1,40 m’.

Loi giai

Goi x,2x,h lan lugt 1a chiéu rong, dai, cao cua bé ca.

— 2 ‘
Ta c6 2x” +2(xh+2xh)=5,5 <:>h=M(Diéu kién 0< x < /5’25 ).

6x
. . —2x* 1
Thé tich bé ca V=2x2.5’5—x=§(5,5x—2x3).
X
V/:§(5,5—6x2).V/:0:x: 35
Lap BBTsuyra V= ”;/45 ~,17m’.

. 1 ) ) .o
Mot vat chuyén dong theo quy luat s = _Et3 +9¢% véi t (gidy) 1a khoang thdi gian tinh tir Iic

bat ddu chuyén dong va s (mét) 1a quing duong vat di duoc trong khoang thoi gian d6. Hoi trong
khoang thoi gian 10 gidy, ké tir luc bat dau chuyén dong, van toc 16n nhat cia vat dat dugc bang
bao nhiéu?



Cau 9.

Cau 10.

A. 216 (m/s) B. 30 (m/s) C. 400 (m/s) D. 54 (m/s)

Loi giai
Chon D
Van téc tai thoi diém ¢ 13 v(7) = s'(r) = —%ﬁ +18¢ véi 1 €[0;10].
Taco: V(t)=-3t+18=0<=1=6.
Suy ra: v(0)=0;v(10)=30;v(6)=>54. Vay van toc 16n nhét ciia vat dat dugc bang 54 (m/s).
Trong mdt chuyén dong thing, chit diém chuyén dong xac dinh boi phwong trinh
s(t) =1 =3¢*+3t+10, trong d6 thoi gian ¢ tinh bang gidy va quing duong s tinh bang mét.
Gia tdc clia chat diém tai thoi diém chat diém dung lai 12

A. -6 m/s”. B. 0 m/s”. C.12m/s’. D. 10 m/s>.
Loi gidi

Chon B

Van téc cua chat diém tai thoi diém ¢ 1a v(¢) =s'(1)=3> - 61+3.

Gia tbc cua chét diém tai thoi diém ¢ 1a g(r) = ( )=6t-6.

Tai thoi diém chat diem dung lai thi v(1)=0< =1,

Khi d6 gia toc 1a g(1)=0 nvs’.

Mot hop dung Chocolate bang kim loai c6 hinh dang lac mé nip qhu hinh v& dudi day. Mot ph%in
tu thé tich phia trén cua hop duogc rai mét 16p bo sita ngot, phan con lai phia dudi chira day
chocolate nguyén chét. Vi kich thudce nhu hinh vé, 201 x = x, la gia tri lam cho hdp kim loai c6

thé tich 16n nhat, khi do thé tich chocolate nguyén chét c6 gia tri ¥, bang

X
o
{b
6-x
64
A. 64 (dvtt). B. ? (dvtt). C. 16 (dvtt). D. 48 (dvtt).
Loi giai
Chon D

Diéu kién: 0<x<6.
Thé tich ciia hop kim loai 1a: 7 (x)=(6—x)(12-2x)x = 2x° —24x” +72x (dvtt).
V'(x):6x2 —48x+72,0<x<6.

x=2

V’(x)=0<:>L=6(Z)

Bang bién thién:

X 0 2 6
7'(x) + 0 -
Vi(x) 64

Tir bang bién thién suy ra thé tich hop kim loai 16n nhét khi va chi khi x=2.



Vay v, = % V(2)= %.64 = 48 (dvtt).

Céu 11. Cho hinh vuéng 4BCD c6 canh bang 4, chinh giira c6 mot hinh vudng dong tdm voi ABCD .
Biét rang bon tam gidc 1a bon tam gidc can. Hoi tong dién tich cua hinh vudng ¢ gitra va bon tam
giac can nhé nhat bang bao nhiéu?

A9 B
D C
1 1 1 14
AL B. c o p. 1
3 3
Loi giai
Chon C
X M 4-2x E" B
D 4 C

bat AM =x (0<x<4)= ME =4-2x.

2MQ* = (4-2x)’
& MQP =2(2-x)
< MQ=42(2-x)
Goi S tong dién tich ciia hinh vudng & gitta va bén tam giac can nho.

2
S=4.MQ

+PO? =2MQ* + MN* = (4—2x)> +(x\2)* =6x° —16x +16

S':12x—16:0®x:§

Bang bién thién



Cau 12.

-
=1
S|
Lu

16
Vay S . =—
y min 3

Cho nira duong tron duong kinh 4B =2 va hai diém C, D thay dbi trén nira duong tron dé sao
cho ABCD 1a hinh thang. Dién tich 16n nhat cua hinh thang ABCD bang

! p 2 p. 2

A —. B C. 1.
2 4 2
Loi giai
Chon B
D C
1
X
B
Ae® a q b

Goi H 14 hinh chiéu vudng goc ciia D 1én 4B, I la trung diém cia doan CD va O 1a trung
diém ciia 4B.Pit DH =x, 0<x<1.TacoDC =2DI =20H =2OD> — DH? =2\/1-x* .
_(4B+CD)DH

Dién tich cita hinh thang ABCD 1a § = f(x)= 5 = (1+:1=x)x.

Taco f'(x)= “1_\’Z+_1;2x2 Cf(x) =0 V1-x? +1-2x" =0 (*)
- X

r=-1
Dit t =+/1-x , (diéu kién ¢ > 0) khi d6 phuong trinh (¥) tré thanh 2/ +/-1=0 < 1
t=—
2
t =-1 loai. t=l ta co V1—x° =l<::>x2 =§c>x=i£.
2 2 4 2

Bang bién thién



Cau 13.

T 0 ? 1
f'(@) + 0 -
f(x) 3v/3
0 /’T\l

33

Vay dién tich 16n nht cua hinh thang ABCD bang o

Mot ngudi ndng dan co 3 tam ludi thép B40, mdi tam dai 12(m) va mubn rao mot manh vuon
doc bo song c¢6 dang hinh thang can 4BCD nhu hinh v& (b song 1a duong thing DC khong
phai rao, moi tam 1a mot canh cua hinh thang). Héi ong ta c¢6 thé rao dugc manh vuon co6 dién
tich 16n nhat 1a bao nhiéu m” ?

A. 1004/3. B. 1064/3. C. 108+/3. D. 1204/3.
Loi giai

Chon C

Ké dudng cao BH , goi s6 do 2 goc ¢ day CD cua hinh thang 1a x,x € (0°;90°).
Dién tich manh vuon la:

1 1 ) 1 . .
S = EBH(AB +CD) = EBC.smx(2.AB +2BC.cosx) = 5 AB*(2sin x +sin2x)

Xét ham sd f'(x)=2sinx+sin2x véi xe(0°;900) c6 f'(x)=2cosx+2cos2x.

1
COSX =—
2
cosx =-1

Taco: f'(x)=0<> 2cosx+2c0s2x =0« 2cos’ x+cosx—1=0<



Do xe (00;900) nén ta nhan cosx = % < x=60°. Ta c6 bang bién thién:

0° 60° 90°

f'(x) *

f(x 33
(x) //’2\

Tir bang bién thién ta thay: (Max) f(x)< ¥ dat dugc tai x =60".
0°;90°

= MaxS =1083 (m*) khi goc ¢ ddy CD cta hinh thang bing 60° (c =D=60" )

Ciu 14. Mot tim kém hinh chir nhat ABCD c6 canh AB =30 cm; BC =20 cm. Ngudi ta gap tdm kém
theo hai canh EFF va GH cho dén khi AD va BC trung nhau nhu hinh vé dé dugc mot hinh
lang tru khuyét hai day. Gia tri cia x dé the tich khoi lang tru 16n nhat la:

A E G B E G
[ ]
20 cm 1YB
[ ]
D F H C
[ 2 X ® [ 2 X ®
* 30 cm *
A. x=10 (cm). B. x=9 (cm). C. x=8 (cm). D. x=5 (cm).
Loi gidi
Chon A

. x+x>30-2x 15
Co6 FH =30-2x. Dé ton tai tam giac FCH thi & —<x<1s.
x+(30-2x)>x

Goi K 1a trung diém FH .
c

F~ 15.x K H

Xét tam gidc CFK vudng tai K ta c6: CK =CF* - FK* = /x* —(15—x)2 =/30x—-225 .
! ! V30x—-225 = (15— x)A30x 225 .

Dién tich tam giac CFH 1a S, = EFH.CK = 5.(30—2x).



Cau 15.

Cau 16.

Khi gap tim kém ta dugc ling tru dimg c6 chidu cao c¢b dinh bang 20 cm nén thé tich ciia n6 16n
nhét khi dién tich ddy S, 16n nhét.

Xétham sé S(x)=(15-x)~/30x—225 trén khoang (g;wj.

30 _ 450-45x
2J30x-225 /30x-225

Co S’(x) =—/30x-225 +(15—x).

. D& thiy §'(x)=0< x=10.

Bang bién thién:

x Lol 10 15
2

S'(x) 0

2543
S(x) / \

Dya vao bang bién thién ta thdy max S(x)= 2543 khi x=10.

(29
2

Vay thé tich khoi lang tru 16n nhat khi x=10 (cm).

Mot chat diém chuyén dong véi quy luat s(t)=6¢"—1. Thoi diém ¢ (gidy) tai van toc v(m/s)

ctia chuyén dong dat gia tri 16n nhét bang
A.12. B. 24. C.2. D. 6.
Loi giai

Chon C

Taco s(t)=61"—1 = v(t)=s'(t)=12¢-3¢".
=>v'(t)=12-6t=01=2.

Bang bién thién:

t 0 2 +o0
v'(2) + 0 -

V(Z‘) / 12\

Viy van toc cua chuyén dong dat gi tri 16n nhat bang 12 khi £ =2.

D¢ giam huyét 4p cia mot bénh G(x)=0,025x" (30—x) trong d6 x la s6 miligam thuéc duoc
tiém cho bénh nhan (0 <x <30). D& bénh nhan d6 c6 huyét 4p giam nhiéu nhét thi liéu lugng
thubc can tiém vao la

A. x=15(mg). B. x=20(mg). C. x:20(mg). D. x=25(mg).

Loi giai
Chon C

G’ (x) =1,5x—0,075x>

10



Cau 17.

G'(x):0<:>x:0\/x=20

x |0 20 30
G T o0 -
G,

Viy dé bénh nhan d6 c6 huyét ap giam nhiu nhat thi lidu luong thudc can tiém vao 1a
x=20 (mg) :
Mot khiic gb c6 dang hinh khdi nén c6 ban kinh day bang » =2m, chiéu cao 4 = 6m. Béc tho

moc ché tac tir khuc gb d6 thanh mét khic gd c6 dang hinh khdi try nhu hinh v&. Goi ¥ 1a thé
tich 16n nhat cua khtc go hinh try sau khi ché tac. Gia tri cua V la:

A\
:f____, \
Gon e
32 32 32 32
A V=?7r(m3) B V=?7r(m3) C.V=E7r(m3) D V=?7r(m3)
Loi giai
Chon B

Got 7., h, lan lugt 1a ban kinh va chiéu cao cta khoi try.

Ta c6: %:6_6hf = 2(6—h)=6r < h =6-3r.

Talai co: V =zr’.h =xr’ (6—37;)=7r(61;2—37;3).

Xétham so f(r,)=6r" =31, véi 1, €(0;2) c6 f'(r)=12r,-9r7;
, 4

f(ﬁ)zO@VF;

Bang bién thién:

r 0 2 2
J(E) + 0 -
f(!;.) / 9 \
0 0

Dua vao BBT ta ¢ maxf(r[):% dat tai :%.

Viay V=%7r.

11



Cau 18.

Cau 19.

Cich 2: V =’ b, = 712 (631, ) = 127[%%(2—};). Ap dung BDT Co-si, V max khi

Ong A dy dinh sir dung hét 8 m°kinh dé 1am mot bé ca bang kinh c6 dang hinh hop chit nhat
khong nap, chiéu dai gap doi chiéu rong. Bé ca c6 dung tich 16n nhat bang bao nhiéu ?
A.2.05m. B. 1.02 m’. C.145m’. D. 0.73 m’ .

Loi giai

Goi chiéu rong, chiéu dai, chiéu cao cia bé lan lugt 1a x,2x, y(x,y >0).

Dién tich phan lip kinh 1a

_ 2
2x.x+2xy+2.2x.y:2x2+6xy:8<:>xy:8 2x >0 :>X<\/§:\/Z:2

6
_ 2 . 3
Thé tich bé cé la: V:2x.x.y:2x.8 62x _ A +lox voi 0<x<2
2
~12x* +16 )
Ta cé: V’:xT,V’:O@ )
x=——2 (L)
NG
x 2 5
0 N 2
v + 0 -
V >

=V =V[ij~2,05m3

max \/g

Mot soi day kim loai dai 60cm duoc cit thanh hai doan. Poan thtr nhat dugc ubn thanh mot hinh
vudng, doan thir hai dugc udén thanh mot vong tron. Hoi khi tong dién tich cua hinh vudng va
hinh tron & trén nho nhét thi chiéu dai doan day udn thanh hinh vudng bang bao nhiéu (1am tron
dén hang phan trim)?

A. 30,54cm. B. 33,61lcm. C. 40,62cm . D. 26,43cm

Loi giai
Chon B

Goi x (0<x<60) la chiéu dai cua doan th hai, suy ra 60— x 1a d¢ dai doan thtr nhét.

2
Khi d6 canh hinh vuong la 15 —% nén dién tich hinh vuong la (15 - %j .

12



Cau 20.

Cau 21.

Chu vi ciia vong tron la 27R = x = R = 2i - Khi do dign tich hinh tron 14 7R =~
T T

2 2
Khi dé téng dién tich cia hai hinh s& 1a f (x)=-—+ (15 - %j .

4r
1 1 1) 1
Khido taco f'(x)= X s xjoxfl s
27 2 4) 2\x 4) 2
' 15 2 “ A , C1n \ z . 6071'
Cho f (x)=0:>x: 1 . Suy ra tong di¢n tich hai hinh nhé nhat khi x=4—.
+7
7+7
T 4
Khi d6 canh hinh vuong s¢ I3 60— 22" ~33.61 .
+7

Su anh hudng khi st dung mot loai doc t6 v6i vi khudn X duge mot nha sinh hoc mo ta boi ham

< t+1 2 . 2 , A LA \ NP
s0 P(t)=————, trong 6 P(r) 1a s6 lugng vi khuén sau ¢ sir dung ddc t6. Vao thoi diém

P44 o
nao thi s6 lugng vi khuan X bat dau giam?
A. Ngay tur luc bat dau str dung doc to. B. Sau 0,5 gio.
C. Sau 2 gio. D. Sau 1 gio.
Loi giai
Chon D

—*-20+3 _(t=1)(~¢-3)
(t2+t+4)2 (t2+t+4)2
t=-3

r=1

* Xét P'(1)=

P‘(z)=0<:{

Ta théy ham sb dat cuc dai tai =1 va P'(l) <0,Vte (l; +oo) nén sau l(h) thi vi khuan bat dau
giam.

Trong mot bai thuc hanh huén luyén quan sy ¢6 mot tinh hudng chién si phai boi qua song dé tin
cong muc tiéu ¢ ngay phia bo bén kia song. Biét rang long song rong 100m va van tdc boi cua
chién si bang mot phan ba van tdc chay trén bo.Hay cho biét chién sy phai boi bao nhiéu mét dé

dén duoc muc tiéu nhanh nhat?Biét dong song 1a thing,muc tiéu cach chién sy 1km theo duong
chim bay va chién s§ cach bo bén kia 100m.

A. 20(;*/5. B. 75\3. C. 202‘6. D. 75v2 .
Loi giai
Chon D
10
1
B

Goi A 1a myc tiéu;B 13 vi tri chién sy, BD 1a duong boi cta chién s3.
13



Cau 22.

Chon 1 don vi d¢ dai la 100m,suy ra BC=1;AB=10; AC =311
Goi van tdc boi cta chién sy 1a 1 don vi van tdc,thi van toc chay cua chién sy 1a 3 don vi van tbe.
Goi x 1a quing duong chién sy boi suy ra BD=x; Vay quing dudng chién sy chay 1a

AD = AC—CD =311 -+/x* -1

Thoi gian chién sy dén duoc muc tidu 1a: ¢ =

Xét ham f ﬁ——\/x —1+x ¢co

I R N TR
1

10

=
—
o

Viy thoi gian chién s§ dén myc tiéu ngdn nhatkhi f(x) =x=—=

Vay chién s§ phai boi %.mo =752 (m).

Ong X muén xay mot binh chira hinh try c6 thé tich 72 m?. Dy lam bang bétong gid 100 nghin
doéng /m? , thanh lam bang t6n gia 90 nghin dong /m?, nap bang nhom gia 140 nghin dong/m?
. Vay day cua hinh tru c6 ban kinh bang bao nhiéu dé chi phi xay dung la thap nhat?

3 3 2 p. 3B
A. —=(m). B. —(m). C. m).

7™ B 7= 7™ P o ™)

Loi giai

Chon B

Goi x(m), (x> 0) 1a ban kinh d4y cta binh chtra hinh try.

Khi d6 tong sb tién phai tra 1a : 14.10* zx> +10° x> +w.
Dat f(x):14.104ﬁx2+1057rx2+w.
Suy ra: f’(x):48.1047rx—129j—£104.

1296.10*

' _ 4 _ _ 3
f(X)—OC>4810 ﬁx—x—z—OQX—%.

14



Véy dé chi phi xdy dyng 12 thip nhét thi ban kinh ddy bing ——.

i

Cau 23. Bac thg han dung mot thanh kim loai dai 4m dé ubn thanh khung cura s6 o dang nhu hinh vé.

v

A B

Goi 7 1a ban kinh cua ntra duong tron. Tim » (theo m ) dé dién tich tao thanh dat gid tri lon

nhit.
A- 1. B.O,S. g. 4 . D. 2 ‘
T+4 T+4
Loi giai
Chon C
*Taco 2(h+r)+ar=4 :}h:m.
1 4-2p—
¢ Dién tich cua khung ctra la S:l”rz"‘z”h =—7r’ +2r Joer—nr :—ﬂ.+4.r2+4r.
2 2 5 5
eTaco he 322 =7 0 0<r<
2 T+2

+4

7 +4r trén (O; 4 )
T+2

S'(r)z—(7r+4)r+4=0 oSr=

* Xétham s §(r) ==

T+4
Bang bién thién
4 4
@ o 7T+ 4 T+ 2
s’ -+ O -
8

s | T

= S(r) dat gi4 tri 16n nhit < r=

T+4

CAu 24. Mot loai vi khuén duge tiém mot loai thude kich thich su sinh san. Sau t phut, sb vi khuan duoc
xéc dinh theo cong thirc N(£) =1000+307% —£* (0 < ¢ < 30). Hoi sau bao gidy thi s6 vi khuan 16n

nhat?

A. 20. B. 10. C. 1200. D. 1100.
Loi gidi

Chon A
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Xét ham s& N(¢) =1000+307> —£* (0 <t < 30).
N'(t)=60t—3¢".

=0
N'(£)=0 .
(1) QLzzo

t o 20 30
N + 0 -
5000

N / \

Vé6i 1 =20 gidy thi s6 vi khuan 16n nhat.

Cau 25. MOt chét diém chuyén dong theo quy ludt S =6¢>—¢ . Véan toc v(m/s) cla chuyén dong dat
gia tri 16n nhét tai thoi diém t(s) bang
A 12(s). B. 6(s). C. 4(s). D. 2(s).
Loi giai
Chon D
Taco v=S"=12t-3t suyrav'=12—6t nén vV =0<=1=2.
Bang bién thién:

r 0

V' +

v 0/\

=12(m/s) tai t:2(s).

[==TN N o]

—
2

—on

Do vay v

max

Céu 26. Ong Binh dy dinh str dung hét 5,5m” kinh dé 1am mot bé ca bang kinh c6 dang hinh hop chit nhat
khong nip, chiu dai ghp doi chiéu rong (cac mdi ghép c6 kich thude khong dang ké). Bé ca ¢6
dung tich 16n nhat bang bao nhi€u (lam tron dén hang phan tram)?

A. L01m’. B. 1,17m’. C. 1,51m’. D. 1,40m’.
Loi giai
Chon B

Goi x,2x, y(x,y >0) lan luot 1a chi€u rong, chiéu dai, chiéu cao cua bé ca

_ 2
Theo gia thiét ta co: 2.2xy+2.xy+2x> =5,5< 6xy+2x> =5,5< y= 5,56 2x
x

Py 55-2x> 2, 11

Thé tich bé ca la: V(x) =2x"y 5 =—=X +—x
X
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. 2 11
Khao sat ham so V' (x) = —§x3 + gx trén khoang (0;+w)

11
V() =22+ V() =0 x= 13_1

Thé tich 16n nhét ctia bé c4 1a V[\/I;I J =1,17m’.

Cau 27. Anh Ba dang trén chiéc thuyén tai vi tri A cach bd séng 2km , anh dy dinh chéo thuyén vao bo
va tiép tuc chay bo theo mot duong thang dé dén mot dia dlem B toa lac ven bo song, B cach Vl
tri O trén bo gan v6i thuyén nhat la 4km (hinh v&). Biét rang anh Ba chéo thuyen v6i vén toc
6m / h va chay bd trén bo v6i van toe 10km / h . Khoang thdi gian ngan nhat dé anh Ba tir vi tri
xudt phat dén duoc diém B 1a

2km

N

0° “" lm !..
- 4km
A. 40 phut. B. 44 phut. C. 30 phut. D. 38 phut.
Loi giai

Chon A

AIE'.,_.

2km 4+ x
% 4 —x B z A
0 P hd. i’

Ak
Dit OP=x (0<x<4)= BP=4-x; AP=~4+x".

Khoéng thoi gian dé anh Ba tir vi tri xuat phat dén duoc diém B la:

;o . 44x* 4—x h g X 1

() Thar Tlpp =T (7). Tl T i 10

. x 1 5 O0<x<4 3

=00 —F—=-—=03d4+x =5x =4 | Sx=—.
6J4+x2 10 4x° =9 2

BBT:
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Cau 28.

=

]

(R
e

™
I

o

=+

ol -

T BBT suy ra khoang thoi gian ngan nhét dé anh Ba tir vi tri xuat phat dén dugc diém B 1a:

(SN I S

b = %(z:): %.60( phit) = 40 phit.

Mot nguoi thg go ldm mot cai hom dang hinh hdp chir nhat c6 nép béng ton. Biét réng d6 dai
duong chéo hinh hop bang 332dm va chi duoc str dung vira di 18dm? t6n. Vi yéu cau nhu
trén nguoi tho ¢6 the lam dugce cai hom c6 thé tich 16n nhat bang

C. 6dm’. D. 4dm’.

Loi gidi

Chon D

Goi a,b,c(a >0,b>0,c> 0) 1a 3 kich thudc cia hinh hop chir nhat. Khong mat tinh tong quét

O<c<b<a.

Theo bai ra \Ja® +5° +¢* =32 = a* +b* +¢> =18(1).

Dién tich toan phan ctia khdi hop 1a 2ab+2bc+2ca =18(2).

Tu (1),(2)ta co (a+b+c)2 =a’ +b* +c* +2ab+2bc+2ca=36=a+b+c=6(3).
Tu (3),(2)tacod: ab+c(6—c)=9=ab=9+c’ —6c.

Thé tich cia cai hom ¥ = abe = (¢ ~6c+9)c = ~6¢> +9¢,(0 < ¢ </6).

bat h(c):c3 —602+9c:>h’(c):302—120+9:>h’(c):O<:>{c

c=3

c 0 1 V6
R (c) + 0 -

0

h((“) /4\
0 —36 + 15V
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Cau 29.

Cau 30.

Thé tich 16n nhit bang 4dm’ khi c=1,a=4,b=1.

Ban A c¢6 mot doan day dai 20m, ban chia doan day thanh hai phan. Phan dau uén thanh mot
tam gidc déu, phan con lai udn thanh mot hinh vudng. Hoi d6 dai phan dau bang bao nhiéu dé
téng dién tich hai hinh trén 1a nhé nhét.

120 60 C 180 40

A. m. B. —m. « —m=m. D. —m
9+43 9+43 9+43 9+43

Loi giai

Gia su dg dai cua doan day 1a 4B =20m . Poan day dugc chia thanh hai phﬁn

A , A 1x o A \ A cr A X
+) Phan tht nhat 1a AM = x, (véi 0 < x <20) dugc uon thanh mot tam giac déu co canh la 3 m
= Dién tich cta tam gidc la —x

1 . I4 2 -
+) Phan tht hai [a BM =20—-x dugc uon thanh hinh vudng c6 canh la 0

m

20-x)’
= Dién tich cta hinh vudng la % .

7 20—x)’
= Tong dién tich cua hai hinh 1a 3—€x2 + %

, 20-x)’
Xét ham so f(x)=3—\/§x2+(l—6x) (voi 0<x<20)

B 1} s, 180

Ta c6 f’(x):(ﬁ+§ x=25 f’(x)=0<:>x:4\/§+9

BBT
§ 180
0 4.3 +9 20
f'(x) - 0 +

flx) \ /

T BBT suy ra ham s dat GTNN khi x =

180

4349

Giam dbc mot nha hat A dang phan van trong viéc xac dinh muc gia vé xem cac chuong trinh
dugc trinh chiéu trong nha hat. Viéc nay rat quan trong no s& quyét dinh nha hat thu dugc bao
nhiéu loi nhuén tir cac budi trinh chiéu. Theo nhitng cudn s6 ghi chép ctia minh, ong ta xac dinh
duoc rang: néu gia vé vao cira 1a 20 USD/ngudi thi trung binh ¢6 1000 ngudi dén xem. Nhung
néu tang thém | USD/ngudi thi s& mat 100 khach hang hodc giam di | USD/ngudi thi s& c¢6 thém
100 khach hang trong s6 trung binh.Biét rang, trung binh, mdi khach hang con dem lai 2 USD
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Cau 31.

lgi nhuén cho nha hat trong cac dich vu di kem. Hay gitp giam dbc nha hat nay xac dinh xem

can tinh gid vé vao ctra 1a bao nhiéu dé thu nhap la 16n nhat.

A. 18 USD/nguoi. B. 19 USD/nguoi. C. 14 USD/nguoi. D. 25 USD/ngudoi.
Loi giai

Goi gi4 vé sau khi diéu chinh 1a 20+x (x+20>0)

S6 khach 1a:1000—100x

Tong thu nhap

F(x)=(20+x.1+2)(1000-100x) = (22 +x)(1000 —100x ) = —100x* —1200x + 22000

Bang bién thién

X =20 -6 +

— J

(E?oi);)f(x) = f(—6) .Suy ra gia vé la: x+20=20-6=14 USD

Mot cai ao hinh ABCDE (nhu hinh v€), ¢ gitra ao c6 mdt manh vuon hinh tron c6 ban kinh 10
m. Nguoi ta mudn bac mot cau cau tir bd 4B clia ao dén vuon. Tinh gan ding d6 dai tdi thiéu /
clia cay cau biét :
- Hai bd AE va BC nam trén hai dudng thang vudng goc v6i nhau, hai duong thang nay cét
nhau tai diém O ;

-Bo AB 1a mot phan ciia mot parabol c6 dinh 1 diém 4 va c6 truc ddi ximg 14 duong thang
04 ;

- D6 dai doan O4 va OB lan lugt 12 40 m va 20 m;

- Tam / cua manh vuon lan luot cach duong thang 4E va BC lan luot 40 m va 30 m.

B D

C

A. I =17,7m. B. /=25,7m. C. 1 =27,7m. D. /=15,7m.

Loi gidi :

20



Cau 32.

Wm x

9] ¥ 8
B C
. AeOy )
Gan truc toa d0 Oxy sao cho cho don vila 10 m.
BeOx

Khi d6 manh vuon hinh tron ¢6 phuong trinh (C):(x—4)"+(y—3) =1 c6 tam 7(4;3)
Bd AB 1a mot phan clia Parabol (P):y=4-x" tmg véi x €[0;2]

M e(P)

Vay bai toan tr¢ thanh tim MN nho nhét véi .
N e (C )

Dit truong hop khi di xac dinh dugc diém N thi MN+MI > IM , viay MN nho nhét khi
MN+MI=IM < N; M ; I thing hang.

Bay gi0, ta s& xac dinh diém N dé IN nho nhét

2

Ne(P)< N(x4-x) IN=\/(4—x)2 +(1-2*) oIV =(4-2) +(1-x*)
& IN? =x" —x*—8x+17

Xét f(x) =x*—x*—8x+17trén [0;2] = f'(x) =4x’ —2x-8

f'(x)=0 < x~1,3917 1a nghiém duy nhat va 1,3917 €[0;2]

Taco f(1,3917)=7,68 ; f(0)=17 ; f(2)=13.

Vay gié tri nho nhat ctia £ (x) trén [0;2] gan bang 7,68 khi x ~1,3917

Vay minIN ~ /7,68 ~2,77 <IN =27,7m < MN = IN —IM =27,7-10=17,7m.

Ban A ¢6 mot doan day mém va déo khong dan hoi 20 m, ban chia doan ddy thanh hai phan,
phan dau gap thanh mot tam giac déu. Phan con lai gap thanh mot hinh vuéng. Héi do dai phan
dau bang bao nhiéu (m) dé téng dién tich hai hinh trén 1a nho nhat ?

120 R (U c 180 b 60
T9+43 T9+43 T9+43 T 9+43

Loi giai
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Cau 33.

Goi x (m) 1a canh cia tam giac déu, (0 <x< ?)

Suy ra canh hinh vuong la 20-3x

(m).

Goi S 1a tong dién tich cta hai hinh.

S(x):xz.gj{zo_?)xf.

4

Ta co : S'(x)=7x+2

J3 20—3x.( 3)

§'(x)=0 X x+2

NG 20—3x( 3] 60
) =0 x=

2 4 4 9+443°
Bang bién thién
x o 60 20
9+ 43 3
S'(x) - 0 +
S(x) \ /
N A T S 60
Dua vao bang bién thién, S dat gia tri nhé nhat tai x = m.
9+ 4\/5

Mot ngu’(‘yiq can di tir khach san 4 bén bo bién dén hon d,éo C. Biét rang khoépg cach tu dég C
deén bo bién 1a 10km, khoang cach tir khach san 4 dén diém B trén bo gan ddo C nhat la
40km . Ngudi d6 co thé di duong thiy hodc di dudng bo rdi di duong thuy (nhu hinh v& bén).
Biét kinh phi di duong thuy 1a 5 USD/km, di duong bd 1a 3 USD/km . Hoi ngudi d6 phai di
duong bo mot khoang bao nhiéu dé kinh phi nhé nhat? (4B = 40km, BC =10km )
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A. 10km. ﬁkm. C. 40km. D. %Skm

I

Loi giai

Pt AD = xkm, x [0;40] = BD = 40— x = CD = /(40—-x) +10° .

Tong kinh phiditir 4 dén C 1a f(x)=x3+ \/(40 —x)’ +10* 5.

f(x) = 3x+5\/x2 —-80x +1700 .

F(x) =345 22280 - ,(x):3\/x2—80x+1700+5x—200
24/x> —80x +1700 I —80x + 1700

f(x)=0 < 3vx> ~80x+1700 = 200 - 5x < x = 625

Bang bién thién

x 0 40

Six) — 0

£() H\ /

CAu 34. Mot cai hd rong co6 hinh chir nhat. Tai mdt gdc nho cua hd nguoi ta dong mot cai coc ¢ vi tri K
cach bd AB 1a I m va cach bd AC 1a 8 m, roi ding mot cay sao ngin mot goc nho cia hd dé
tha béo (nhu hinh v&). Tinh chiéu dai ngin nhat cua cy sao dé cdy sao co thé cham vao 2 bo
AB, AC vacay coc K (bo qua duong kinh cua sao).

B
[ 9
Py
K
N
AN
\c
[, ®
A 0 C
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A.#. B. 5J§, C.o/2. D.#.
Loi giai
B
[  J
P
EEyE
I N
N
&—4 e o)
A F 0 C

bat AP=a;40=b(a,b>0).

Goi £ va F lan luot 1a hinh chiéu vudng goc cia K xuéng 4B va AC . Suyra KE =1,
KF=8.
KE PK KF QK KF KE g 1
Ta co: = : = =>—+——=lhayla —+Z:1.
a

AQ PO’ AP PO AP AQ

(Hoic c6 thé dung phép toa do hoa: Gan 4 = (0;0) ,P= (O;a),Q = (b;O). Khido K = (1;8) )

Phuong trinh duong thang PO: % +2 —1.Vi pO diqua K nén %+ 3_ 1.)
a

a
8 1 2 2 g2 ?
Vidiloi=p=—2 véia>8.Khido PO =a +b =a2+[ a j v6i a>8.
a b a—38 a—2§8
2
Xét ham s6 f(a)=a2+( - ] véi a>8.
0
_ 2a| (a—8) -8
Taco f'(a)=2a+ 2a 8 - = [( )3 J;f’(a):O =a=10.
a—38 (a—8) (a—8)
BBT cia f(a):
a 8 10 +o0
f'(a) — 0 +
+o0 +o0
125

Vay GTNN ciia f(a) 13 125 khi a=10.

Tir d6 suy ra chiéu dai ngan nhat cta cay sao dé ciy sao co thé cham vao 2 bo 4B, AC va cay

coc K 1a \/@:5\/5.
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Cau 35.

Cau 36.

Mot ngudi ban budn Thanh Long Do & Lap Thach — Vinh Phiic nhan thay rang: Néu ban véi gia
20000 nghin /kg thi mdi tudn c6 90 khach dén mua va mdi khach mua trung binh 60 kg. Ctr
tang gia 2000 nghin /kg thi khdch mua hang tuan giam di 1 va khi d6 khach lai mua it hon muc
trung binh 5 kg, va nhu vy ctr giam gia 2000 nghin /kg thi sb khach mua hang tudn ting thém
1 va khi @6 khach lai mua nhiéu honmirc trung binh 5 kg . Hoi nguoi d6 phai ban véi gid mdi ke
1a bao nhiéu dé loi nhuan thu dugc hang tudn 1a lon nhét, biét ring ngudi d6 phai ndp tong cac
loai thué 1a 2200 nghin /kg . (K&t qua lam tron dén hang nghin)

A. 16000 nghin /kg.  B. 24000 nghin /kg . C. 22000 nghin /kg . D. 12000 nghin /kg .

Loi giai

Goi 2000x nghin /kg 13 mirc gia thay doi tang hodc giam so voi gia ban binh quén.
Gia ban sau khi thay d6i 1a 20000 +2000x nghin /kg .
S6 luong ngudi mua sau khi thay doi gia 1a 90-x.
Khéi lugng khach mua trung binh sau khi giam gia 1a 60— 5x kg..
S6 tién thué phai nop sau khi thay doi gia: 2200(90 - x)(60 - Sx) :
S tién thu duoc sau khi thay doi gia la
T(x) = (90 —x)(60 - 5x)(20000 + 2000x) - 2200(90 - x)(60 - 5x)
=(17800+2000x)(90~x)(60~5x) = (10x* —931x” +1722x +96120).1000.

x<90

Didukién {x<12 =89<x<12.
x>8,9

Tac T'(x)=(30x" ~1862x+1722).1000 .

x=0,94(N)

T'(x)=0 15x> ~931x+861=0 = :
x=61,13(L)

T(%) =T(12)=0, T(0,94) = 96924000

Do d6 x ~1 thi loi nhuén cao nhét.
Do d6 gia ban t6t nhat 1a 22000 nghin /kg .

Ong A du dinh st dung hét 6,5m? kinh dé 1am mot bé ca béng kinh c6 dang hinh hop chit nhat
khong ndp, chiéu dai gp doi chiéu rong (cac moi ghép cd kich thude khong déng ke). BE cé c6
dung tich 16n nhat bang bao nhiéu (két qua lam tron dén hang phan tram)?

A. 2,26m’. B. 1,61m’. C.1,33m’. D. 1,50m’.

Loi giai
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Cau 37.

h

2x
Gia st bé ca c¢o kich thudce nhu hinh vé.

6,5-2x"

Tacé: 2x° +2xh+4xh=6,5 < h= <
X

J13

Do 2>0, x>0 nén 6,5—2x2>0<:>0<x<7.

., ) 6,5x —2x° . V13
Lz_ucoV=2xh:T=f(x),V01xe(0,T].
f'(x)=%—2x2, f'(x)zO@x:i@.

i VB

x , 0 o 2’

f’;/ + \0/_ - Z

13439
L PN
Z %

13439

= ~1,50m’.
54

Vay V< f (@J
6
Ong A dy dinh sir dung hét 6,7m? kinh dé 1am mot bé ca béng kinh c6 dang hinh hop chit nhat
khong ndp, chiéu dai gp doi chiéu rong (cac moi ghép cd kich thude khong déng ke). BE cé c6

dung tich 16n nhat bang bao nhiéu (két qua lam tron dén hang phan tram).

A. 1,57m’. B. 1,1lm’. C.1,23m’. D. 2,48m’.
Loi giai

Goi x 1a chiéu rong, ta co chiéu dai la 2x

Y , < . 1AL 13X ~ . - A 6, 7— 2x2
Do dién tich ddy va cdc mit bén 1a 6,7m’ nén c6 chiéu cao h = e
X

6,7

taco h>0nén x<
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_ 3
Thé tich bé ca la ¥ (x) = 2722

Bang bién thién

v |0 6,7 6,7
6 2
V' + 0 —
L57m’
1 \
0 0

Bé ca c6 dung tich 16n nhét bang 1,57m’.

Ciu 38. Mot doan ddy thép dai 150 cm dugc udn thanh khung c¢6 dang nhu hinh vé.
A

5x 5x

E

Khi x thay d6i, tim x dé dién tich hinh phang thu dugc dat gi tri 16n nhat.

A. 25 cm. B. 100 cm. C. 10 cm. D. 50 cm.
4+7 4+7 4+n 4+7
Loi giai
bat CD=y.

Tacod 10x+2y+n3x=150=2y=150-10x+3nx.

2 2
S =5 e +Spepr +Soms :12x2+6xy+n’%:12x2+3x(150—10x—3nx)+972x — /().

f'(x):450—(36+9n)x:02>x: 45+On

cm.

Vay dién tich tich hinh phang thu dugc dat gia tri 16n nhat khi x = 0 m.

4+
Céu 39. Can phai lam cai ctra s ma phia trén 13 hinh ban nguyét, phia duéi 1a hinh chit nhat, ¢6 chu vi 1a
a mét (a chinh la chu vi hinh ban nguyét cong vadi chu vi hinh chit nhat trir di duong kinh cta
hinh ban nguyét). Goi d 1a duong kinh ctia hinh ban nguyét. Hay xac dinh d dé dién tich cua
s0 1a 16n nhat.
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a_. B.d=—%_. C.a=-2%, D. d=—22.
2+ 44+ 2+ 4+
Bai giai

A.d=
o 5 A IR
Chu vi cua hinh ban nguy¢t ( khong tinh duong kinh) 1a By (m).

Chu vi hinh chi nhat Ia: a@— dT” +d (m).

Hinh chr nhat c¢6 kich thudéc la d, kich thuéc con lai 1la

ML -7 q-2d4 a-9F_q4
—d= —
2 2 2
_4r_, | .
Dién tich hinh chir nhat 1a d—2  —“|ad- -d’ (mz)
2 2 2

x.(d/2) d?
Dién tich hinh ban nguy¢t 1a % = ﬁg (mz)
Téng dién tich cua sO la

2 2 2 2 2 2 2
l{ad_dﬂ_d2j+7rd _ad d’z d* xd’ _ad zd> d )

2 2 8§ 2 4 2 8 2 8 2
d zd*> d
Xétham y=" -2 _ %
g8 2
d
6y =2-20 4viy=0od=-22
2 4 447
Lap BBT ta thiy y min <> d = —%_.
4+

Ciu 40. Bac Tom c6 mot cai ao ¢6 dién tich 50m* dé nudi ca. Vu vira qua bac nudi voi mat dd 20 con/m?
va thu duoc tit ca 1,5 tin ca thanh pham. Theo kinh nghiém nudi ca thu duoc bac 4y cir giam di
8 con/m? thi twong g s& c6 mdi con c4 thanh phdm thu dugc ting thém 0,5kg. Hoi vu t6i bac
phai mua bao nhiéu con ca giéng dé dat duoc tong khoi lwong ca thanh pham cao nhat? (Gia st
khong c6 hao hut trong qua trinh nudi).
A. 1100 con. B. 1000 con. C. 500 con. D. 502 con.

Loi giai

S6 ¢4 vu vira roi Bac Tom nuéi la 20.50 =1000 con.
Vay trong lugng mdi con 13 1,5 kg.
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Cau 41.

Goi s ca giam 1a 8x con.
Trong lugng thu dugce cua vu toi la: (1000 - 400x) (1, 5+0, 5x) =-200x> —100x+1500.

Ham sb dat cuc dai tai x = —i .
Viy sb c4 gidng ban dau 1a 1100 con.

Nguoi ta mudn xady mot cai bé chira nudc 16n dang mot khdi hop chir nhat khong nap co thé tich
bang 288m° .Pay bé 14 hinh chir nhat c6 chiéu dai gip doi chiéu rong,tién chi phi xay bé 1a
500.000 ddng/m’ .Xac dinh cac kich thudc ciia bé hop li thi chi phi s& thip nhat. Hoi chi phi
thap nhat dé xay bé la bao nhiéu ?

A.168 triéu dong. B.54 triéu dong. C.108 triéu dong. D.90 tridu dong.
Loi giai
; c'
A'— “
h
B e ----JC
/,/’ x
A i
2x D

Goi chiéu rong cua hinh chir nhat1a x,(x>0)va 4 la chiéu cao cta hinh hop
= chiéu dai ctia hinh chit nhat 1 2x

Ta co szxzhzzsgzshzﬁ
X

Dién tich cac mat can xay la

S(x)=2x"+ 864
X
Chi phi xay bé 1a [2x2 + @j 500.000
X

Dé chi phi thap nhét thi biéu thirc

[2x2 +@j500.ooo dat GTNN
X

Xétham sé f(x) = sooooo(zx2 + @j ,(x>0)
X

£(x) =sooooo(4x—gj J(x>0) ; f(x) =0 x=6
X

BBT
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V' - 0 +
/
T~ +o0

Céau 42. Gia dinh 6ng An xay mot bé nudc dang hinh hop chir nhat co pép dung tich 1a 2018 lit, day ‘t?é la
hinh chit nhat c6 chiéu dai gap ba lan chiéu rong dugc lam bang bé tong c6 gia 250.000 dong/
m” , than bé duoc xay bang gach ¢ gia 200.000 dong/m” va nip bé dugc lam bang ton co gia
100.000 dong/m* . Hoi chi phi thdp nhét gia dinh 6ng An bo ra dé xay bé nudc 1a bao nhiéu ?
(Iam tron dén hang don vi).
A. 2.017.000 dong.  B. 2.017.331 dong.  C. 2.017.333 déng.  D. 2.017.334 dong.

Loi giai

/]
/

_ 018
322

3x

Doi 2018 (lit)=2,018m".

Goi chi€u cao cua hinh hop 1a /, chi€u rong 1a x, chiéu dai 1a 3x.

Theo gid thiét ta c6 V =x.3x.h=2,018 = h= 2’301 :
X
Xét ham s f(x)=250.x3x+ 200.(2.3)6. 2;018 +2.x. 23018j +100.3x.x
X X

15750x° +16144
= -
15x

min .

15750.3.x*.15x —15(15750x +16144) 472500 — 242160
(1 5)6)2 225x°

= ['(x)=0 < 472500x’ —242160=0 <> x =3 242160
472500

Vay chi phi thap nhét gia dinh ong An bo ra dé xay bé nudc la

15750. 242160 +16144
47250

f242160
15.3
472500

Suyra f'(x)=

~2017.333 (nghin)~ 2017333 (dong).
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Céu 43. Mot nguoi du dinh lam mét bé chira nudce hinh tru bang indc c6 ndp day véi thé tich 1 (m?). Chi

Caul.

phi mdi m? d4y 1a 600 nghin dong, m&i m® nip 1a 200 nghin déng va mdi m?> mat bén 1a 400
nghin dong. Hé1 ngudi d6 an kinh bé 1a bao nhi€u dé chi phi lam bé it nhat?

A. 27 . B.i/g. C.3L. D.3l.

2w T
Loi giai

Goi R va h lan luot 1a ban kinh va chiéu cao cia bé chira nudc.

: : 1
Ta c6 the tich bé chitanuéc la: V =1 = 7R*h=1< h= Pt
T
Dién tich nap va mit day bé chira nuéc la: S, = 7R”.
: : 1 2
Dién tich xung quanh cta bé chtra nudc la: S, =27Rh =27R. e = e
T

Chi phi lam bé chira nudc 1a: f(R) =67R* +27R + 4.% =87R’ +% (traim nghin ddng).
- 8  a 8 3 1
Taco: f'(R)=167R—— . Xét f'(R)=0<167R-—=0<27R -1=0< R=3—.
R R 2z
Bang bién thién:

R 0

F(R) - 0 *

f(R) \ _——
cTr

< A [N A . 71N A J r A A . 1
Duya vao bang bién thién, ta thay chi phi lam bé chira nudc thap nhat khi R = 3/ 5
/4

PHAN II. TRAC NGHIEM PUNG SAI
S6 dan ctia mét thi tran sau ¢ nam ké tir nam 1970 duoc udce tinh boi cong thuc

f(@)= 261+10 (f(t) dugc tinh bang nghin ngudi).

t+5

a) S6 dan ca thi trin vao dau nim 1980 13 18 nghin nguoi.
b) S6 déan ciia thi tran vao ddu nam 1995 1a 23 nghin nguoi.

¢) Xem f 1a mot ham sb xac dinh trén nira khoang [0;+o0) . Vay ham s6 dong bién trén [0;+0)

d) Pao ham cta ham s6 f biéu thi toc do ting dan sd cua thi trdn (tinh bang nghin nguodi/nam).

Vao nam 1998 thi toc d6 ting dan s6 1a 0,125 nghin ngudi/nam
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Loi giai

| a) bung | b) Sai | c) bung d) Sai
a) Vao dau nam 1980, taco ¢ =10; f(10) =18.

Viy sb dan cua thi trin vao dau nam 1980 13 18 nghin nguoi.
- Vao dau nam 1995, ta c6 ¢ =25; f(25)=22.
Sb dan cua thi trdn vao dau nam 1995 1a 22 nghin ngudi.

b) 1 (t)= % voi moi ¢ > 0; f(¢) lién tuc trén [0;+00) (vi lién tuc trén khodng (=5;+x))
t+

Vay ham s6 dong bién trén [0;+0) .

¢) Toc d6 tang dan sd vao dau nam 1990 1a: f'(20) = % =0,192(do t =1990 —1970 = 20).

- Toc do tang dan s6 duogc du kién vao nam 2008 cua thi tran la:

, 12
f (38):4—3(2)z0,065 (do t=2008—-1970 = 38).
-Taco
f(®)=0,125< 120 =0,125<t+5= 120 ~31
2
(t+5) 0,125
=1t =26.

d) Vay vao nam 1996, toc do ting dan s6 cua thi tran 13 0,125.

Dién s6 ctia mot qudc gia sau ¢ (ndm) ké tir nam 2023 duoc ude tinh boi cong thirc:
N(#) =100e™* (N(¢) duoc tinh bang triéu ngudi, 0 < 7 < 50)

a) Dan s cua qudc gia vao nam 2030 1a: 108,763 (tridu ngudi)
b) Dén sb cta qudc gia vao nam 2035 1a: 125,488 (triéu nguoi)

¢) Xem N(¢) 1a ham s6 cta bién sé ¢ xac dinh trén doan [0;50]. Khi ¢6 ham sb N(¢) dong bién
trén doan [0; 50].

d) Pao ham cua ham s6 N(¢) biéu thi téc d6 ting dan sb cua qubc gia d6 (tinh bang triéu
ngudi/nam). Vay vao nam 2040 thi toc d6 ting dan sb ctia qudc gia d6 1a 1,6 triéu ngudi/ nam.

Loi giai

‘ a) bung ‘ b) Sai ‘ c) bung ‘ d) Sai |
a) Dan sb ctia qudc gia vao nam 2030 13: N(7) =100e""*7 =100e"** =108,763 (triéu nguoi)

b) Dén s6 ctia quoc gia vao nam 2035 1a: N(12) =100e™""*"> =100e™'* =115,488 (tri¢u nguoi)
¢) Trén doan [0; 50] ta co: N'(¢) =0,012.100e™*"* =1,2¢"""* > 0, V¢ €[0;50]

Do d6, ham s6 N(¢) dong bién trén doan [0; 50].

d) Tacod: N (t)=1,2e"""*

Véi toe d6 tang dan sd cua qudc gia d6 1a 1,6 tridu ngudi/ ndm ta co:
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2501ni

3 ~23,97

1,6 — 1’ 280,012t @ e0,012t — 5 @ t —

Vay vao nam 2046 thi tc do ting dan sé ciia qudc gia d6 1a 1,6 triéu ngudi/ nam.
Cau 3. Su phan huy cta rac thai hiru co c6 trong nuée s& lam tiéu hao oxygen hoa tan trong nude. Nong
dd oxygen (mg/l) trong mgt ho nudc sau ¢ gid (¢ > 0) khi mot lugng rac thai hitu co bi x4 vao ho dugc xap
xi boi ham s6 (c6 d6 thi nhu duong mau d6 & hinh bén)
15¢
y@)=5-——:.
9" +1

(8]
wit

0| i
a) Vao thoi diém 7 =1 thi ndng do oxygen trong nudc 1a 3,5 (mg/1)

b) Nong d6 oxygen (mg/l) trong mot hd nude khong vugt qua 5 (mg/l)
¢) Vao thoi diém 7 =0 thi ndng d6 oxygen trong nudc cao nhat

d) Nong d6 oxygen (mg/1) trong mot hd nude thap nhat 1a 3,5 (mg/l)

Loi giai

| a) bung ‘ b) Dung ‘ c) Bung | d) Sai

Xeét y(t)=5- trén ntra doan [0;+oo
y(1) oF 11 an [0; +o0)
x—l
135715 3
y(t)=ﬁ=0<:> ]
(9t +1) x=—§(loai)

Béng bién thién:

+o

-
o
S| e | =

| e

N C 1)y 5
Tt bang bien thién, ta thay ming, ., y(t) = y[gj = 5 va maxg,.., y()=y(0)=35

c 3R 3 A A r A \ 1 [ \ A A
Vay vao cac thoi diém ¢ =0 thi nong d§ oxygen trong nudc cao nhat va ¢ = 3 g10 thi nong do

oxygen trong nudc thap nhat
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Caud4. Xét mot chat diém chuyén dong doc theo truc Ox . Toa dd cua chét diém tai thoi diém ¢ duoc
xac dinh boi ham s6 x(r) = —6¢> +9¢ voi £ > 0. Khi d6 x'(¢) 1a van tdc cua chit diém tai thoi diém ¢, ki
hiéu v(¢);v'(¢) 1a gia tbc chuyén dong ctia chat diém tai thoi diém ¢, ki hiéu a(r).

a) Ham v(¢) =3¢* -12¢t+9

b) Ham a(¢) =6¢-12
¢) Trong khoang tir 1 =0 dén =2 thi van tdc cua chat diém ting

d) Tir £ =2 trd di thi van tdc cua chat diém giam

Loi giai
| a) Pung \ b) Ding | c) Sai d) Sai
a) Ham v(t) = x (t) =3t —12t +9
b) Him a(t)=v' (1) =61 —12
b) Tap xéac dinh: D =[0;+o0]
a)=0=1t=2
Bang bién thién:
t |0 2 o
a(t) - 0 +
— o
. 4
v(t)| 9
A, —3 -

Vay trong khoang tir 1 =0 dén ¢ =2 thi van tdc cta chat diém giam, tir 1 =2 trd di thi van tdc
ctia chat diém ting

Cau 5. Giastr mot hat chuyén dong trén mot truc théng ding chiéu duong hudng 1én trén sao cho toa do
ctia hat (don vi: mét) tai thoi diém ¢ (gidy)1a y=1"—12¢+3,1>0.
a) Ham van téc 1a: v(t) =31*—12,1>0

b) Hat chuyén dong xudng dudi khi 7 > 2
¢) Quang duong hat di dugc trong khoang thoi gian 0<7<3 1a 9m
d) Khi >0 thi hat ting toc

Loi giai

‘ a) Bung ‘ b) Sai ‘ c) bung ‘ d) bung
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Cau 6.

a) Ham vén tc 1a: v(t)=y =3 —12,t>0

Ham gia toe 1a: a(r)=v' (1) = y =6t,t>0

b) Hat chuyén dong 1én trén khi v(1) >0 32 —12>0<¢>2 (do t>0)

Hat chuyén dong xudng dudi khi v(1) <0< 3* —12<0<0<r<2 (do t>0)

¢) Tacé: y(3)—y(0)=3"-12.3+3-3=-9

Vay quang duodng vat di dugc trong thoi gian 0<¢#<3 1a 9m.

d) Hat tang toc khi v(¢) ting hay v' () >0.Do d0, 6:>0< ¢ >0

Hat giam toc khi v(¢) giam hay v (£) <0< 61 <0 <t <0 (khong thoa man do > 0)

Mot nha san xuét trung binh ban duge 1000 ti vi man hinh phang mdi tudn véi gia 14 triéu dong

mot chiée. Mot cude khao sat thi truong chi ra rang néu cr giam gia ban 500 nghin dong, s6 luong ti vi ban
ra s€ tdng thém khoang 100 ti vi moi tuan.

a) Goi p (triéu ddng) 1a gia ctia mdi ti vi, x 13 s6 ti vi. Vay ham cau 1a: p(x) = _ZLOOX +19

b) Cong ty giam gia 4,5 (triéu dong)/1 tivi cho ngudi mua thi doanh thu ctia cong ty 1a 16n nhat
¢) Néu ham chi phi hang tudn 1a C(x)=12000—3x (triéu dong), trong d6 x 14 sb ti vi ban ra
trong tuan, vay c6 2300 ti vi dugc ban ra thi 1gi nhuan 1a cao nhat.

d) Néu ham chi phi hang tuan 1a C(x)=12000—-3x (triéu déng), trong d6 x 1a s ti vi ban ra
trong tudn, nha san xuét nén dat gia ban 8,5 triéu d@)ng/ 1 ti vi dé loi nhuan 1a 16n nhat

Loi giai

‘ a) bung ‘ b) Ping ‘ c) Sai ‘ d) Sai

a) Goi p (triéu dong) 1a gia ctia mdi ti vi, x 13 s6 ti vi. Khi d6, ham caula p = p(x).

Theo gia thiét, toc d6 thay doi cua x ti 16 v6i toc do thay d6i ciia p nén ham sé p = p(x) 1a ham
s6 bac nhat nén. Do d6, p(x)=ax+b (a khac0).

Gia tién p, =14 g v6i x, =1000, gia tién p, =13,5 tmg véi x, =1000+100 =1100

Do d6, phuong trinh duong thing p(x) = ax+b di qua hai diém (1000;14) va (1100;13,5). Ta
_ b

" 200 (théa mén)

bh=19

14=1000a +b a

c6 h¢ phuong trinh: =
13,5=1100a+b

X 1
Vay ham cau la: p(x)=———x+19
ay p(x) ™

-1
b) Vi p=%x+l9:>x=—200p+3800

Ham doanh thu tir tién ban ti vi 1a: R(p) = px = p(=200 p +3800) = —200 p* + 3800 p
Pé doanh thu 1a 16n nhét thi ta can tim p sao cho R dat gia tri lon nhat.
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Taco: R (p)=-400p+3800,R (p) =0<:>ng

Bang bién thién:

19
plo 2 +o0
R'(p) + 0 -
> 18050 t
0 e g

Vay cong ty nén giam gia sd tién mot chiée ti vi 1a: 14—% =4,5 (tridu dong) thi doanh thu 1a
16n nhat.
s , , 2 1s -1 —x’ A
¢) Doanh thu ban hang cua x san pham la: R(x)=x-p(x)=x-| —x+19 |= +19x (triéu
200 200
ddng)

Do d6, ham s6 thé hién lgi nhuén thu duoc khi ban x san phém la:

2 2

—X —X 2
P(x)=R(x)—C(x) =——+19x—-12000 +3x = ——+22x—12000 (tri¢u dong).
(%) = R(x)=Cx) =~ 300 (tri¢ g

Dé lgi nhuén 1a 16n nhét thi P(x) 1a 16n nhat.

—X

Tacod: P (x)=——+22,P(x)=0< x=2200
100
Béng bién thién:
p |0 2200 400
R'(p) + 0 —~
P 12200
0 ) ’ A., —o0

¢) Vay c6 2200 ti vi duoc ban ra thi lgi nhuan la cao nhét.

36



S ti vi mua tang 1én 1a: 2200—-1000 =1200 (chiéc)
A 1 P 1200 A aA
d) Vay cura hang nén dat gié ban la: 14-0,5- 00 =8 (tri¢u dong)

Cau7. Mot ho 1am nghé dét vai lua to tim san xudt moi ngdy duoc x mét vai lya (1< x <18). Tong chi
phi san xudt x mét vai lya, tinh bang nghin dong, cho béi ham chi phi:
C(x) = x> —3x* —20x+500. Gia st ho lam nghé dét nay ban hét san pham mdi ngay véi gia 220
nghin déng/mét. Goi B(x) 1a s tién ban dugc va L(x) 1 loi nhuan thu dugc khi ban x mét vai
lua.

a) Biéu thirc tinh B(x) theo x 1a B(x) =220x (nghin ddng).
b) Biéu thirc tinh L(x) theo x1a L(x)=—x’+3x% +220x—500 (nghin dong).

¢) Ho Iam nghé dét nay can sdn xuat va ban ra moi ngay 10 mét vai lua dé thu duoc 191 nhuan toi
da

d) Loi nhuan tdi da ctia hd lam nghé dét vai lua to tdm co thé dat duoc 1a 1000 nghin dé)ng.

Giai

‘ a) bung ‘ b) Sai ‘ c) bung ‘ d) Sai |

Khi ban x mét vai lya:

a) - SH tién thu duoc 1a: B(x)=220x (nghin dong).

b) - Loi nhuan thu duoc 13: L(x) = B(x)— C(x) = —x’ +3x* + 240x — 500 (nghin dong).
¢) d) Ham s6 L(x) xac dinh trén [1;18].

- Su bién thién:

+ Chiéu bién thién:

-Pao ham L (x)=-3x>+6x+240;L(x) =0 <> x =10 hodc x =—8 (loai).

- Trén khoang (1;10), L (x) > 0 nén ham s6 dong bién trén khoang nay.

- Trén khoang (10;18), L (x) <0 nén ham sb nghich bién trén khoang nay.

+ Cuyec tri: Ham s6 L(x) dat cuc dai tai x=10 va L., =L(10)=1200.

+ Bang bién thién:

x 1 10 18
L'(x) + 0 -
1200
L(x) / \
258 ~1040
- D6 thi:

Db thi ham s6 ¢6 diém cuc dai (10;1200) va di qua cac diém (1;—258), (18;—1040) nhu Hinh.
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y
1400
1200
1000

800
600

Quan sat dd thi ham s, ta nhan thdy khi x =10 thi ham sb dat gia tri 16n nhat 1a 1200. Nhu vay,
ho lam nghé dét can san xuit va ban ra mdi ngay 10 mét vai lua dé thu dugc loi nhuan toi da. Loi
nhuén t6i da nay 14 1200 nghin dong.

Cau 8.  Gia sir ham ciu ctia mot san pham doc quyén duoc cho boi P =400—20 va ham chi phi trung
binh C=0,20+4+ % trong d6 O 13 s don vi san phdm (P va C duoc tinh bang $ dbi voi mbi don vi

san pham). q 9 ’
a) O =90 la luong san pham ban ra dé 1¢gi nhuan thu dugc toi da;

b) Gia ban dé loi nhuan thu duoc tbi da 1a 400$
¢) Loi nhuan t6i da 1a 17420$

d) Néu chinh phu déanh thué 228/ mot don vi san pham thi gia ban 390$ dé loi nhudn thu duoc
t6i da

Loi giai

| a) bung ‘ b) Sai ‘ c) bung d) Sai

Ta c6 Loi nhuan = Téng doanh thu - Tong chi phi.

Tong doanh thu 1a R va tong chi phila C duoc cho bai R = PQ = 4000 —20°
VaC =0C =0,20" + 40 +400,nén loi nhuan

P =R—C=4000-20" —(0,20° +40Q+400).

Hay P(Q)=3960-2,20" —400.

a) Dé t6i da hoa loi nhudn, ta cho P'(Q)=0<396-4,40=0< O =90.
Tacd P (Q)=-4,4<0.Vay P datcuc daitai 0=90.

b) Thay QO =90 vio ham ciu ta dugc gia ban trén mdi san pham dé loi nhuan thu dugc toi da:
P =400-2(90) =220.

¢) Loi nhuan t6i da P(90) = 396(90) —2,2(90)* — 400 = 17420.
d) Khi chi phi danh thué 22$/mot don vi san pham, tong chi phi ting 220 . Ham chi phi mai la
C,=0,20% +40+400+220 va ham lgi nhuin méi 1a
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B =4000-20" —(0,20° +40+400+220)
=3740-2,20° —400.

Taco P(Q)=0<374-4,40=0< Q=85.

Vi P'(Q)=-4,4<0 nén dé thu dugc lgi nhuén ti da, nha doc quyén phai san xuat 85 don vi
san pham véi muc gid P = 400—2(85) = 230$, do mirc gia nay chi hon 10$ so véi trude do nén
chi mot phan thué dugc tinh vao nguoi tiéu dung, phan thué con lai do nha san xuét ganh chiu.
Loi nhuan bay gio la 15495.

Cau 9. Mot soi day kim loai dai a (cm) . Nguoi ta cit doan day d6 thanh hai doan c6 do dai x (cm)

duoc udn thanh duong tron va doan con lai dugc udn thanh hinh vuong (a > x> O).

| !

O

X
a) Ban kinh duong tron: r=—.
V4

2
b) Dién tich hinh vudng: (a ; xj .

(4+7).x* —2anx+ra’

¢) Tong dién tich hai hinh:
167

: ar 1 A s N p LA ca s R
d) Khi x = Py thi hinh vudng va hinh tron tuong tmg c6 tong dién tich nho nhat.
+

Loi giai
‘ a) Sai ‘ b) Blng ‘ c) bang ‘ d) Sai

Do x la d¢ dai ctia doan day cudn thanh hinh tron (O <x< a) .

Suy ra chiéu dai doan con lai la a—x.

e . X
Chu vi duong tron: 27zr =x = r = P
T

2

A x
Dién tich hinh tron: S, = 7.7 = s
r

2
Dién tich hinh vuéng: S, = (“ ; xj .

Téng dién tich hai hinh: § = x
4 167

2 (a—sz 3 (4+7z).x2 —2arx+ra’
4 '

4+1)x—
Pao ham: S':M;SEO@x: ar_
87 4+
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By

\ 3 7 A . \ “ R . 6172'
Suy ra ham S chi c6 mot cye tri va la cyc ti€u tai x = 4— )
+7

e, . ) ’e . an
Do d6 S dat gia tri nhé nhat tai x =——.
4+
Cau 10. Mot nguoi dan 6ng mudn chéo thuyén dvitrdi A toi diém B vé phia ha luu bo dbi dién, cang
nhanh cang tot, trén mot bo song thang rong 3 km (nhu hinh v€). Anh c6 thé chéo thuyén cua minh truc
tiép qua song dé dén C va sau d6 chay dén B, hay c6 thé chéo truc tiép dén B , hodc anh ta c6 thé chéo
thuyén dén mot diém D giita C va B va sau d6 chay dén B . Biét anh dy c6 thé chéo thuyén 6 km/h,
chay 8 km/h va quing dudng BC =8 km . Biét toc d6 ctia dong nude 1a khong dang ké so véi tée do chéo
thuyén ctia ngudi dan ong.

3km

=% A

Goi x (km) 13 d¢ dai quang duong BD . Khi do:
a) 8—x (km) 1a d¢ dai quang duong CD .

X +9

b) Thoi gian chéo thuyén trén quing dudong 4D 1a: (gi0)

Jx2+9 Jr8—x
3

8

¢) Tong thoi gian di chuyén tr 4 dén B 1a

d) Khoang 1"20’ 1 khoang thoi gian ngan nhat dé nguoi dan 6ng dén B .
Loi giai

‘ a) bung ’ b) Sai ‘ c) Sai ‘ d) bing
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Goi x (km) 1a d¢ dai quang duong BD; 8—x (km) la d6 dai quang duong CD .

X2 +9
6

Thoi gian chéo thuyén trén quang duong 4D =+/x* +9 la:

(g10)

Thoi gian chay trén quang duong DB la: S—Tx (gio)

2
Téng thoi gian di chuyén tir 4 dén B 1a f(x) = x6+9 + 8 8x
. 2409 §—
Xétham so f(x)= x6+ +2—% trén khoang (0; 8)

X 1

9
Taco f(x)=————; f'(x)=03xX+9=dx > x=—F—
acof( ) 6 x2+9 8 ( ) \/7

Bang bién thién

[ s
Lid

NG

Dua vao BBT ta thay thoi gian ngan nhat dé di chuyén tir 4 dén B 1a 1+ < ~1"20' .

N

Vay khoang thoi gian ngin nhat dé ngudi dan ong dén B 1a 1+ < ~1"20'.

Cau 11. T mot tdm bia hinh vuéng ABCD c6 canh bang MA® = MB* + MC”® , ngudi ta cit bo bon tam
giac can bang nhau la AMB, BNC, CPD va DQA. V&i phan con lai, nguoi ta gap 1€n va ghép lai dé
thanh hinh chép ti giac déu.

AB

Goi canh day ctia m6 hinh 1a x (cm) véi x > 0. Khi d6 :

a) Chiéu cao cua hinh chop 1a /1250 — 2542x.

b) Pidu kién cta x 1a: 0<x <252

¢) Thé tich cuia khdi chop bang %\/ 1250x° —25v2x* .
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d) Khi canh déy cuia khdi chop bing 3v/2dm thi thé tich cua khdi chép 13 16n nhat
Loi giai

| a) bung ‘ b) Ping | c) Sai ‘ d) Sai

N
R

Goi canh day cia mo hinh 1a x (cm) v6i x>0.Tacéo A/ = A0O-10 :25\/_—§.

2 2
Chiéu cao ctia hinh chop h=~AI* -OI* = \/(25x/_—§j —(gj = \/1250—25x/§x .

7 . : 1 1
Thé tich cta khéi chép bing V = g.x2 N1250-252x = g.\/1250)5‘ —25\2x° .

Didu kién 1250—252x>0 = x <252 .

Xétham sb y = %.\/usox“ —252x° véi 0<x<2542.

1 5000x" —1254/2x*
3 21250x" —252x°

!

Taco y'=

C6 y'=0 = 5000x° —125v2x* =0 = x =204/2..
Bang bién thién
x 0 2042 252
}.) L 0
4000:/10
, 400010
o 3
0 / \ 0

Vay dé mo hinh c6 thé tich 16n nhét thi canh d4y cua mé hinh bang 20+/2 cm = 2+/2 dm.

Céu 12. Mot ngon hai dang duoc dit tai vi tri 4 cach bo bién mot khoang AB = 5km . Trén bd bién c6
mot cdi kho ¢ vi tri C cach B mot khoang BC = 7km (tham khédo hinh v§).

A
5km
o
B M (
Ao s Tkm ------- >
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Nguoi canh hai dang co thé chéo do tir vi tri 4 dén vi tri M trén bo bién véi van toe 4km/ h va
di bo dén kho C vo&i van toc 6km / h .
bat BM =x voi 0< x < 7. Khi do:

25+ X7
—

a) Thoi gianditir 4 dén M 1a

N25+x7 T—x
+ .
4

b) Thoi gian ditir 4 dén C 1a -

¢) Thoi gian ngdn nhét tr 4 dén C 13 khoang 3k 06 phut.

d) Muon nhét 34 54 phat nguoi d6 phai xuat phat tir vi tri 4 dé c6 mit tai kho C lic 7 gio sang
Loi giai

‘ a) bung ‘ b) Ping ‘ c) Sai ‘ d) Sai |

25+
—

Thoi gian ditr 4 dén M 1a

Thoi gian di tr M dén C 1a 7;’?

N25+x T—x
+ .
4

6

Téng thoi gian di tir 4 dén C 1a

2
Xét ham s f(x)z 25+ x +7 al

4 6
Taco f(x)=———1; f1(¥) =0 —2 10225+ =3r & x=245.
425+ 6 425+x* ©
Bang bién thién
x 0 245 7
/(%) - 0 +
12
Thoi gian ngén nhat 13 ¢ = # =2,098 =t ~2h 06 phut.

Vay nguoi d6 xuat phat mudn nhat lac 44 54 phit.

Cau 13. Ong Nam can xay dung mot bé chira nudc c6 dang hinh hop chit nhat khong c6 nap day dé phuc
vu cho vi€c tudi cay trong vuon. Do cac diéu kién veé dién tich vuon, ong Nam can bé c6 thé tich 1a 36 m°,
day bé co chiéu dai gap hai 1an chiéu rong va chidu rong khong qué 4m , biét rang chi phi vat lidu xay dung
mdi mét vuong di¢n tich bé mat 1a nhu nhau.

Goi x(m) 1a chiéu rong cua bé, ta cd 0< x <4.Khi d6
a) Chiéu dai ctia bé 1a 2x (m)

b) Chiéu cao cta bé 1a %m) .
X

43



2 VR T G 108
¢) Tong dién tich cdc mit can xay la: 2x° +—.
X

d) Chiéu cao bé nudc bang 3(m) thi tong chi phi vat liéu 1a nho nhat
Loi giai

\ a) Pung \ b) Pung \ c) Ping \ d) Sai

Xem bé chira c6 dang hinh hop chit nhat 4BCD- A B'C'D’ nhu Hinh.
A’ D’
B ¢

A _______ | _|D

B 2x C
Chiéu dai ctia bé 13 2x(m).
Goi h(m) 1a chiéu cao bé nudc, ta co thé tich ciabé la V = x-(2x)-h.

4 36 18
Suyra h=—=—=—(m).
Y 2x* 2x° xz( )

Tong dién tich cac mat can xay la:

S =Spep +2.8 4y +2.85, 0
=2x’ +2.x-g+2.2x~§:2x2 +@.
X X b

Xét ham s6 S(x) = 2x +@(O<xﬁ4), ta co:
X

, 3_ 4(x=3)(x*+3x+9
§ () 4 108 _4x'—108 A ( )

2 2 2
X

X X
S'(x)=0=x=3.

Do x* >0 va x* +3x+9>0 khi x € (0;4] nén dau cia S'(x) trén (0;4] phu thudc dau cia biéu
thirc x—3.
Béng bién thién:

x |0 3 4
S'(x) - 0 +

| T~ —
54

Chi phi vt liéu x4y dung thap nhét khi tong dién tich cic mit can xay S(x) 13 nho nhit. Dua

vao bang bién thién, ta c6 S (x) dat gia tri nho nhét tai x=3, suyra h=2.
Vay can xdy bé co chiéu cao 1a 2(m).

Céu 14. Mot tam k&m hinh vuéng ABCD c6 canh bang 30 cm . Ngudi ta gip tim k&m theo hai canh EF
va GH cho d&én khi AD va BC trung nhau nhu hinh v& bén dé dugc mét hinh ling tru khuyét hai day.
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D&——x——o 0——X_——0C F <7'H
@ oo -o D C
Khi do6:

a) Thé tich khdi tru duoc tinh bang cong thirc ¥ =308 trong d6 S 1a dién tich cta tam giac
AEG

b) Dién tich ctia tam giac AEG bang: \/%.\/(15 —x)2 (2x—15)

¢) Gi4 tri cia x d¢ thé tich khéi lang tru 16n nhat 1a x =10(cm)
d) Thé tich khéi lang try 16n nhat bang 1250

| a) bung ‘ b) Sai ‘ c) bung ‘ d) Sai
Loi giai
E 30—2x G
o —1 .
X X
A

Puong cao lang try 1a 4D = AB = 30cm khong doi. Dé thé tich lang try 16n nhat chi can dién tich
day 16n nhat.

Goi I 1a trung diém canh EG = 4I 1 EG trong tam giic AEG .

Khid6 IG=15-x, (0<x<15)

Co AI=\/2 (30 2XJ = ¥ —(15-x)" =/30x— 225xe(— 15)

Spirc = ;AIEG_ (30-2x)/30x 225 =+/T5./(15-x)’ (2x-15)

Vay ta can tim xe(— 15} ):(IS—x)2 (2x—15) 16n nhat.

x=15

f’(x)=—2(15—x)(2x 15)+2(15 x) =2(15—x)(30—3x)=0<:>L:10.

Bang bién thién:
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X E 10 15
2
f'(x) + 0 -
125

Vay thé tich lang try 16n nhat khi x=10.

Va thé tich I6n nhat bang 125.30 = 3750(cm’ )
Céu 15. Bac tho han dung mot thanh kim loai dai 250 ¢cm dé udn thanh khung ctra s6 ¢6 dang nhu hinh
v€. Goi » la ban kinh cua ntra dudng tron,

A B

a) Dién tich cua nira hinh tron1a S, = %nrz

b) Dién tich cta hinh chir nhat 1a S, =250r - ar’=2r’
¢) Khi =10 thi gi4 tri dién tich cta khung cira s6 ndm trong khoang (2000;2140)
d) Biét 7 =7, thi dién tich tao thanh dat gié tri 16n nhét khi d¢ 7, € (35;36)
Loi giai
‘ a) Bung ‘ b) Blng ‘ c) Sai | d) bung

A B

* Goi S 1 S ) 1an luot 1a dién tich cta nira hinh tron va hinh chit nhat. Khi dé:

S, = %mﬂz ; S, =2rh; voi 2h=250—(7r+2r) nén S, =250r — 71’ —2r°.
* Suy ra dién tich hinh can tim § = % 7t +250r —zr? =217 = _%m,z —2r> +250r .
Bai toan tré thanh tim gia tri 16n nhit cia ham s6 S(r)= _%;zrz —2r* +250r V61 0<r<125.

*Taco S'(r)=—(7+4)r+250; S’(r)=0<:>r=i04. Pay 1a cyuc tri duy nhét ciia ham s
T+

ddng thoi S '(r) d6i du tir dwong sang 4m khi » qua 250 nén ham sb dat gia tri 1on nhét tai

7+4
diém nay.
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PHAN E. TRA LOI NGAN

Caul. Trong 5 gidy dau tién, mot chat diém chuyén dong theo phuong trinh
s(f)=—>+ 61> +1+5trong d6 ¢ tinh bang gidy va s tinh bang mét. Chat diém co van tdc tirc
thoi 16n nhit biang bao nhiéu trong 5 gidy dau tién do?

Loi giai
Taco: v(t)=s (1) =-3t" +12t+1.

Nhan xét: v(z) co dd thi 1a mot parabol nén trong Ss dau tién van tdc tire thoi cha chat diém dat
gi4 tr 16n nhat bang 13 tai ¢ = 2s.

Cau 2. Mot tén Itra bay vao khong trung véi quang duong di duogc 1a s(¢) (km) 1a ham phu thudc theo

3t+1

bién ¢ (gidy) tuan theo biéu thirc sau: s(¢)=e" * +2t** (km) . Hoi van tbc clia tén lira sau 1 gidy 1a bao

nhiéu (biét ham biéu thi vén tdc 12 dao ham cép mdt ctia ham biéu thi quang duong theo thoi gian)?
Loi giai
v(t) =5 (£) =2te" > + 2" + 6t = v(1) = 2¢* +2¢* +6¢* =10¢* (km / 5)
Cau 3. Mot vat duoc phong thiang dung 1én trén tir 46 cao 2m v&i van tc ban dau 1a 24,5m /s . Trong
Vit 1i, ta biét rang khi bo qua strc can ctia khong khi thi d6 cao & (mét) ciia vat sau ¢ (gidy) dugc cho boi
cong thirc A(t) =2+ 24,5t —4,9¢*. Hoi sau bao nhiéu gidy thi vat dat do cao 16n nhét?
Loi giai
Xét ham sb: h(r) =2 +24,5¢—4,9¢2.

Tap xac dinh cia ham so 1a R .

Taco: h (t)=-9,8t+24,5h (t) =0 < —9,8¢ + 24,5 =O<:>t:§

Bang bién thién:
5
t — 0 - + oo
2
m(e) + 0 -
261
h(t) °

Tir bang bién thién ta co:

. L 5
Ham so dat cuc dai tai ¢ = E
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e . 5 .
Vay thoi diém vat dat d0 cao 16n nhat 1a ¢ = 5 gidy

Cau 4. Gia sir doanh sd (tinh bang sb san pham) ctia mot san pham méi (trong vong mot sé ndm nhat
dinh) tuan theo quy luat logistic dugc md hinh hoé bang ham sé

f(@)= 5000 ,t >0, trong d6 thoi gian ¢+ dwoc tinh bang nam, ké tir khi phat hanh san phim méi.

Khi do, dao ham f'(¢) s& biéu thi toc do ban hang. Hoi sau khi phat hanh bao nhiéu nam thi tbc
d6 ban hang 13 16n nhat?
Loi giai

—5000(1+5e’t ) _25000¢”
(1+5¢7)  (1+5¢7)

Taco: f(t)=

Téc d6 ban hang 13 16n nhat khi 7' (¢) 16n nhat.

Pat h(r) = 22200
(1 + Se”)
v - ~25000¢” (1+5¢) ~2-(=5¢”)-(1+5¢™ )-25000¢ ™

(1+5¢7)

~25000¢ (1+5¢™ )(1+5¢ ™ —10e™)  —25000¢ ™ (1-5e”")
) (1+5¢7) ) (1+5¢7)
~25000¢ ™ (1-5¢ ")
(1 +5e”’ )3

h(H)=0< :0c>1—5e’:0<:>e’:§c>t:1n5(tm)

Ta c6 bang bién thién véi ¢ € [0;400) :

t | 0O In5 +oC
R'(t) + 0 —
1250 _
- 0
9

Vay sau khi phat hanh khoang In5 ~ 1,6 nam thi thi tdc do ban hang 1a 16n nhat.

Cau5. Timot tam bia carton hinh vudng c6 d6 dai canh bang 60cm , ngudi ta cit bon hinh vudng bang
nhau ¢ bon goc roi gap thanh mot chiéc hop c6 dang hinh hdp chir nhat khong c6 nap. Tinh canh cua céac
hinh vudng bi cat sao cho thé tich cua chiéc hop la 16n nhat.
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Loi giai
Goi x(cm) 1a do dai canh cua cac hinh vuong nho dugc cit & bdn gbc cua tAm bia. Diéu kién:
0 < x <30 . Khi cit bo boén hinh vuong nho c6 canh x(cm) & bdn gdc va gap 1én thi ta dugc mot
chiéc hop chir nhat khong ¢ nip, co dy 1a hinh vudng voi do dai canh bang (60 —2x)(cm) va
chiéu cao bang x(cm) . Thé tich cua chiéc hop nay 1a

V(x)=(60—2x)" - x = 4x’ —240x +3600x(cm’ )

Ta c6: V'(x)=12x*—480x+3600;/ (x) =0 <> x> —40x+300=0<> x=10 (thod min didu
kién) hoac x =30 (loai).

Lap bang bién thién:

x |0 10 30
V(x) \ 0

16 000
) / \
0 0

Viy dé thé tich ctia chiéc hop 13 16n nhat thi d6 dai canh cua cac hinh vudng nho phai cat 1a
10cm .

Ciu 6. Mot nha san xuat mudn thiét ké mot chiéc hop c6 dang hinh hop chir nhat khong cé nap, co day
1a hinh vudng va dién tich bé mat bang 108 cm” nhu Hinh.

X

Loi gidi
Hinh hop trén c6 do dai canh day 13 x (cm, x > 0) va chiéu cao 13 A (cm, h > 0)

2
Dién tich bé mit cua hinh hop 14 108cm® nén x> +4xh =108 = h = 108=x

(cm)

Thé tich ctia hinh hop 1a: V' =x*h=x

, 108—x% 108x—x",
a4 (em’)

_ 2
Tacod: V' :M

V' =0=x=6(do x>0)
Bang bién thién:
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v’ 7% + 0 =

%/ 0

A

14

Do d6, thé tich ctia hinh hop 1a 16n nhét khi 6 dai canh day x = 6¢cm

<
Khi d6, chiéu cao cua hinh hop la: 108-6

=3(cm).
Cau 7. Tur mot tAm bia hinh chir nhét c6 chiéu rong 30cm va chiéu dai 80¢m (Hinh a), nguoi ta cit &

bdn gbc bdn hinh vuong c6 canh x(cm) vl 5<x <10 va gép lai dé tao thanh chiéc hdp c6 dang hinh hop
chir nhat khong nap nhu Hinh b, tim x dé thé tich chiéc hop 1a 16n nhét (két qua lam tron dén hang phan

tram).
30 cm 3 1: /l \ﬂ
S — m -

a) b)

Loi gii
Thé tich chiéc hop 1a: ¥ (x) = x(30 —2x)(80 — 2x) = 2400x — 220x> + 4x> véi 5<x<10.

Ta co: V' (x) =12x" —440x +2400;

Vx)=0=x= 23—0 hodc x =30 (loai vi khong thudc [5;10]);

V(5) =7000; V(%j _ 200000 :V(10) = 6000. 17
Do d6 maxs Vix)= 200000 khi x = ? )

L . . 2
Vay de theé tich chi€c hop 1a 16n nhat thi x = ?Ocm .

Cau8. Cho mot tAm nhom cé dang hinh vudng canh 6dm . Bac Anh cat & bon goc bon hinh vudng ciing
c6 do dai bang x(dm), ro1 gap tam nhom lai nhu Hinh dé dugc mdt cai hdp c6 dang khdi hop chir nhat
khong c6 nap. Goi V' 1a thé tich ciia khdi hop d6 tinh theo x.

A
1 | | @
H H j e
v
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Loi gii
Ta thdy d6 dai x(dm) cua canh hinh vudng bi cit phai thoa man diéu kién 0 < x <3.
Thé tich ctia khdi hop 1a ¥ (x) = x(6 —2x)* voi 0<x<3.
Ta phai tim x, e (0;3) sao cho ¥ (x,) c6 gia tri 16n nht.
Taco: V' (x) =(6—2x)> —4x(6—2x)
=(6-2x)(6—-6x)=12(3—x)(1—x).
Trén khoang (0;3),7 (x)=0 khi x=1.
Bang bién thién cua ham s ¥ (x) nhu sau:

} x 0 1 3
V'(x) + 0

V(x)

0 0

Can ct bang bién thién, ta thay: Trén khoang (0;3), ham s V' (x) dat gié tri 16n nhit bang 16 tai
x=1.
Vay dé khoi hop tao thanh co thé tich 16n nhat thi x =1 (dm).

Cau 9. Trong mot thi nghiém y hoc, nguoi ta cay 1000 vi khuan vao moéi truong dinh dudng. Bang thuc
nghiém, nguodi ta xac dinh dugc sd luong vi khudn thay d6i theo thoi gian boi cong thirc:

N(t)=1000 +

0t . . .
> (con), trong d6 ¢ 1a thoi gian tinh bang gidy. Tinh s6 luong vi khuan 16n nhat ké tir
t

khi thyuc hién cdy vi khuan vao mdi truong dinh dudng.

Loi giai

, I
Xét ham s6 N(1)=1000+ —22_(;>0).
100+1

100-(100+t2)—100t-2t B 100-(100—;2)
(100+z2)2 B (100+¢)

Tacd: N (1) =

Khi dé, véi >0, N' (1) =0<100—> =0 <> > =100 < ¢t =10.

Bang bién thién ciia ham s N(¢) nhu sau:
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t | o 10 +o0
N'(t) + 0 —
0 1005
T x”" ~
N(t) pd NG
###’ _,.-""-' . Hi‘
1000° 1000

Cin clr bang bién thién, ta thdy: Trén khoang (0;+c), ham s6 N(¢) dat gia tri 16n nhat bang
1005 tai 7 =10.
Vay sb lugng vi khuan 16n nhét ké tir khi thuc hién ciy vi khuan vao mdi truong dinh dudng 1a
1005 con.
Ciu 10. Ho ép khi quan co lai, anh hudng dén téc do ctia khong khi di vao khi quan. Téc do cua khong
khi di vao khi quan khi ho dugc cho bdi cong thirc
V =k(R-r)r*; 0<r <R, trong d6 k 13 hiang s6, R 13 ban kinh binh thudng cta khi quan, r 1a
ban kinh khi quan khi ho. Hoi ban kinh cta khi quan khi ho bang bao nhiéu so véi ban kinh khi
quan lac binh thudng thi tbe d ctia khong khi di vao khi quan 13 16n nhat?

Loi giai

Taco: V' =2kRr—3kr* .

r=0
Nhianxét V' =0 < 2R .
}/‘:_
3
3
Taco f(0)= Of(zRJ 4]2(5

. 2 .
Vay ban kinh ctia khi quan khi ho bang 3 ban kinh khi quan luc binh thuong thi toc do khong
khi di vao 1a 16n nhat.

Cau 11. Nguoi quan 1i ciia mot khu chung cu ¢6 100 cin hd cho thué nhan thiy rang tat ca cac can ho s&
c6 nguoi thué néu gia thué mot can ho la 8 triéu déng mot thang. Mot cude khao sat thi truong cho thay
rang, trung binh ctr mdi lan ting gia thué can ho thém 100 nghin dong thi s& c6 thém maot can ho bi bo
tréng. Nguoi quan li nén dit gia thué mdi cin ho 1a bao nhiéu dé doanh thu 13 16n nhat?

Loi giai
Goi x 1a sd 1an tang gia 100 nghin dong (x > 0).
Khi d6, s6 can duoc cho thué 1a: 100 —x (cin)

Tong s6 tién thu duoc trong mot thang 1a:
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(100 - x)(8000000 +100000x) =100000(100 - x)(80 + x) = 100000(—x" + 20x +8000)
=100000[ —(x—10) +8100 | <810000000, Vx > 0

Dau "=" xay ra khi x =10 (thoa mén)

Viy dé thu duoc doanh thu 1a 16n nhit thi nguoi quan li nén dat gia thué mdi cin ho la:
8000000 +100000.10 =9000000 (ddng).

Céu 12. Anh Nam c6 mot manh dat rong va mudn danh ra mot khu dat hinh chit nhat c6 dién tich 200m°
dé trong vai loai cdy moi. Anh du kién rao quanh ba canh cua khu dat hinh chir nhat nay bang ludi thép,
canh con lai (chiéu dai) s€ tan dung buc tuong co san (Hinh). Do dleu kién dia li, chiéu rong khu dat khong
vuot qua 15 m, hoi chidu rong cua khu dit nay bang bao nhiéu dé tong chiéu dai ludi thép can dung 13 ngin
nhat (nghia 13 chi phi rao luéi thép thip nhat)?

Loi giai

Goi x(m) 1a chiéu rong cta khu dat hinh chit nhat can rao.

Theo d& bai, tacdé 0<x<15.

Dién tich khu dét nay 1a 200( m” ) nén chiéu dai ciia khu dét la 2—20 (m).

Tong chiéu dai ludi thép rao quanh khu dat 1a L(x) =2x+ @(m) .
X

Xét ham sb: L(x) = 2x+@ ,voi x € (0;15].
X

Taco: L(x)= 2_200 2x° —2200,
x’ x

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

x—0" x—0"

Taco: lim L(x) = lim [Zx + @j =40
X

L(10) = 40;
130
L(5)=—
(15)==
Bang bién thién:
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X 0 10 15
L'(x) - 0 +
+00 130
L(x) \ / 3
40

Dua vao bang bién thién, chiéu dai luéi thép ngan nhat 13 40m khi chiéu rong khu dit nay 1a

x =10(m) (va chiéu dai 1a 21—(2)0 =20(m)).

Ciau 13. Gia su chi phi tién xing C (ddng) phu thudc téc do trung binh v(km/h) theo cong thuc:

C(v):@+§v(0<v£120)
v

Pé biéu dién truc quan sy thay doi cia C(v) theo v, ngudi ta dd v& dd thi ham sé C(v) nhu hinh
bén.

Cv) A
850
800
750
700
650
600
550
500
450
400 t==-=-=-~-~
350
300
250

1
1
1
1
1
200 :
1
1
1
1

150
100

50
1

»
!

0

1
1
1
!
1
1
1
1
1
1
1
1
1
1
1
1

20 (0 20 40 60 80 100
50

Tai x€ xe tai 141 xe vdi toc do trung binh 1a bao nhiéu dé tiét ki€m tién xang nhat?

Loi gii
Khao sat va v& d6 thi ciia ham s6 C(v):

- Tap xac dinh: D =(0;120].

- Su bién thién:

+ Chiéu bién thién:

16000 5 _ 5(v=80)(v+80)

-Pao ham C'(v)=-—
' ®) v 2 2v?

;C'(v)=0< v=-80 (loai) hodc v=80.

- Trén khoang (0;80),C (v) <0 nén ham sé nghich bién trén khoang nay.
- Trén khoang (80;120),C (v) >0 nén ham sé dong bién trén khoang nay.

+ Cuyc tri: Ham sd dat cyc tiéu tai v =80,C,, = C(80) =400 .
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v—0" v—0*

+ Gidi han v6 cuc va tiém can: lim C(v) = lim (@ +%vj =400 nén duong thang v=0 la
tiém can ding cua dd thi ham sb.
+ Bang bién thién:

v [0 80 120

C'(v) - 0+
o0 1300

o \ - S

400

- Do thi:

A g . 2 .z ) .2 1300
Do thi ham so c6 diém cuc tiéu (80;400) va di qua cac diem (40;500),(100;410), [120;Tj

nhu Hinh.

C(v) 4

550

500

1300 450
TH

400 :
350 ,
300 ' ‘
250
200 ' ;
150 '
B L R
50 ‘ 1 |

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

Quan sat dd thi ham sb, ta nhan théy ham s6 dat GTNN khi v =80 va GTNN la 400.
Nhu vay, dé tiét kiém tién xang nhét, tai xé nén chay xe véi tde do trung binh 1a 80 km/h.

Céu 14. Mot nguoi nong dan c6 15000000 dong dé 1am mot hang rao hinh chit £ doc theo mdt con song
bao quanh hai khu dét trong rau c6 dang hai hinh chit nhat bang nhau (Hinh 35). D6i véi mit hang rao song
song voi bo song thi chi phi nguyén vat liéu 1a 60000 dong/mét, con dbi vbi ba mat hang rao song song
nhau thi chi phi nguyén vit liéu 1a 50000 dong/mét, mit giap véi bo song khong phai rao. Tim dién tich 16n
nhat cta hai khu dat thu dugc sau khi 1am hang rao.

e o e et e e e . et P O e e e . ot et el

Loi giai
Goi d6 dai ctia hang rao song song vdi bo song 1a x(m) véi x>0
Goi do dai ctia mdi hang rao trong ba hang rao song song nhau 1a y(m) véi y >0
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Dién tich d4t ma bac nong dan rao dugc la: xy(mz)

Téng chi phi 13 15.000.000 dong nén ta c6 phuong trinh:

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

Ap dung bat dang thirc Cauchy cho hai s6 dwong ta co:

6x+15y > 2,[6x.5y =>1500 > 2,/90xy => xy < 6250

Véy dién tich 16n nht ma béc ndng dan 6 thé tao rao 1a 6250( m’)

Cau 15. Mot cong ty kinh doanh bat dong san c6 20 can ho cho thué. Biét rang néu cho thué mdi cin ho
v6i gia 2 triéu dong/1 thang thi tat ca cac can ho déu c6 nguoi thué. Nhung cir mdi 1an ting gia cho thué
mdi can ho thém 200 nghin dong/1 thang thi c6 thém mot cin ho bi bo tréng. Hoi cong ty nén cho thué mdi
can ho bao nhiéu tién mot thang dé téng s6 tién thu dugce 1a 16n nhat?

Loi giai
Gia sir gid thué mdi can ho 13 (x) triéu déng/1 thang va s6 can ho cho thué 1a (y).

Khi d6, tong s6 tién thu duoc s& 14 (xy) . Theo dé bai, ta c6: y =20—5(x—2) (vi cit mdi 1an ting
gi4 thué mdi cin ho thém 200 nghin dong/1 thang thi c¢6 thém mot cin ho bi bo trong).

Do d0, ta can tim gia tri ca (x) sao cho ham sd £ (x) = x(20—5(x—2)) dat gia tri 1on nhat.
Tacod: f'(x)=30-10x

f'(x)=0>30-10x=0—>x=3

Cudi cung, ta kiém tra xem diém cuc nay c6 phai 1a diém cuc dai hay khong:

Xéc dinh khoang: [—o0,3],[3,+x]

Chon x, =2— f(x)=10

Chon x, =4 —> f(x)=-10

Vi dao ham duong véi moi x <3 1a &m véi moi x >3 — ham s6 cuc dai tai x=3

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

80-0

Ciu 16. Ham cau cua mot san pham c6 dang P = T,O <0 <80,trong d6 Q 1a sd luong san pham

va P 1a gi4 ban ciia mdi san pham. Doanh thu tdi da bang bao nhiéu?

Loi gidi
Goi R 1a tong doanh thu. Ta c6 cong thirc Doanh thu = (gia ban) x (s6 luong)

Tu day ta co

RzPQz%-Q:%:R(Q),trongdé 0<0<80.
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bao ham R (Q)=0<

80;2Q=0<:>Q=40.

Do d6, 40 1a gié tri toi han duy nhét. Ta nhan thdy ham R ting trong [0;40) va R giam trong
(40;80]. Hay R(Q) dat gia tri cyc dai tai O =40.Khi d6 doanh thu t6i da bang

_ 2
R(40) = w = 400.

Céu 17. Tim chiéu dai bé nhét cia cai thang dé no co thé tya vao tudng va mit dat, ngang qua cot d& cao
4m , song song va cach tuong 0,5m ké tir gbc cua cot do nhu hinh ve.

Loi gidi

bat HC=x>0.Suyra BC=x+0,5.

HC MH  «x
C AB x+0,5

Ap dung dinh 1i Thales, ta co

4(x+0,5)
-

Viy AB =

2
Do tam gidc ABC vuong tai B nén suy ra AC* = AB* + BC* = (x+0,5) + 03+ 03"
X
(x+0,5)° (x* +16)

2
X

Raratra AC* =

x4+x3+§x2+16x+4

Pit f(x)= (x>0).

2
X

Bai toan tr¢ thanh tim min f(x) véi x>0.

Ta co
46 137 + L v 16 |0 —2x x4+ O 16x+4
' 2 4
S = 4
X
: 2x*+x° —16x -8
s fw= : |
X
x=2>0
Vay f,(x)=0<:>(x—2)(2x+1)(x2+2x+4)=0<:> 1
x=—5<0

Lap bang bién thién, ta c6
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T 0 2 +o0
fl(z) - 0 +
..
N P
% \l‘x"- _.-‘"-'f’/
(x) . .
fl ¥, \E“m ///
\-.HR\ /#,f
\\‘“‘m ) e
\i. '{__,f"
£(2)

Dua vao bang bién thién, ta c6 min_, f(x)=f(2) = E

Do @6, ta c6 min AC = ,/% =¥z5,5902.

Cau 18. MGJGt chu trang trai nuoi gia cadm mudn rao thanh 2 chuéng hinh chit nhat sat nhau va sat mot con
song, mot chuong nudi ga va mot chuong nudi vit. Bict rang da c6 san 240m hang rao va canh bo song thi
khong phai rao. Hoi dién tich 16n nhat c6 theé bao quanh chudng la bao nhiéu?

Séng

Loi gidi

Xét hinh chit nhat ABCD c6 cac canh phairao AB,BC,CD, EF nhu hinh v&. Pat 4B = x(x > 0)

Khi d6 taco BC =240-3x>0= x<80.

Dién tich hinh chit nhat ABCD 1a S = x(240—3x) = 240x — 3x7.

Bai toan tro thanh tim gia tri 16n nhat cia ham sé f(x) voi 0< x <80
Xét f(x)=240x-3x" = [ (x)=240-6x, f (x) =0 < x =40.

Taco f (x)=-6<0,Vx e (0;80).

Do d6 max S =max ., f(x) = f(40) =4800 <> x=40.

Vay dién tich 16n nhét c6 thé bao quanh 1a 4800m” .

Cau 19. Gia st ban 1a cha ctia mét xuong co khi vira nhan dugc mot don dat hang la thiét ké mot bon
chtra nude hinh tru c6 nap véi dung tich 20 lit. D€ ton it nguyén vat li¢u nhat thi chiéu cao bon nude luc do
bang bao nhiéu?
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h
e B
7 N
’
| ~
¥ N
Tra loi

Loi gii
Goi r,h(r,h>0) lan luot 1 ban kinh day va chiéu cao cia khdi try. Khi d6 ta co

vV

5 -
nr

V=nr’h=h=
Dé ton it nguyén vat liéu nhat, ta can im 7 sao cho dién tich toan phan ciia khdi tru nho nhat.

Taco S, = 27’ + 27wrh = 27r? +27er = 2;[(;/2 +Lj

72'1”2 nr

e Tt A Vo s a1 .
Xétham so f(r) =7’ +—. Bai toan tré thanh tim min,_, /()= ?
r

Ta co f'(r)=2r—L2,f'(r):O<:>r= 3/1 =h= 3’ﬂ
wr 2 V4

Lap bang bién thién, ta dugc

47
r 0 27 a0
f‘r{(r’} _ U e
. P
et -~
\-\. //
® H"' /_}/
f(r) N %
et ~
o o
S, -
\\\. ,-'"'x
-, A
o e

\"‘k ,/"/
A7
i

. .z A , . V

Tur bang bién thién, ta rat ra min,_, /(r)= f| 3—

V/a
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Khi d6 h= 3/ﬂ - /4'20 ~0,29m.
T T

Céu 20. Cong ti mi pham chudn bi cho ra mot mAu san pham dudng da méi mang tén Ngoc Trai voi thiét
ke 1a mot khoi cau nhu vién ngoc trai khong 10, bén trong 1a mdt khoi tru ndm trong ntra khoi cau dé dung
kem dudng da nhu hinh veé.

Theo di kién, nha san xuét dy dinh thiét ké khéi cdu c6 ban kinh 13 R =33 cm . Tim thé tich
16n nhét caa khéi tru dung kem sao cho thé tich thuc ghi trén bia hop 1a 10n nhét.
Loi giai
Taco V,, =zr’h. Theo gia thiét, tacod r* =R* —h’.
Suyra V,, =nxr’h= 7rh(R2 —n ) :

Xét ham s f(h)=h(R2—h2),O<h<R. Bai toan tr¢ thanh tim max,_ ,, f (/).
A ! 2 2 ! R
Pao ham f (h)=hR" -3h ,f(h):O<:>h:$<R.

Lap bang bién thién, ta c6
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f(h) +

0
R
()
FANER
f(h) S )

Tir bang bién thién, ta rat ra max, ,, f(h) = f[£] . Khi @6

3

=7r’h :7zh(R2 —hz):ﬁi(R2 —R—zj

NE) 3
=547 (cm’ ) (R =3413).

p

tru

_ 27R’

=25

Cau 21. Mot con cé hdi boi ngugc dong nudc dé vuot mot khoang cach 1a 300km . Van tde dong nudc la
6(km/ h) . Néu van toc boi cua ca khi nudc dung yén la v(km/ h) thi nang lugng ti€u hao cua ca trong ¢

gid dugc cho boi cong thitc E(v) =cv’t (trong d6 ¢ 1a hang s6 duong, E dugc tinh bang don vi Jun). Ca
bo ngugc dong quing duong 300km trén trong khoang thoi gian ¢ voi van tc bang bao nhiéu dé nang
luong tiéu hao la thap nhat?

Loi gidi
Van tbc khi ¢4 boi ngugce dong s& 1a v—6(km / h) .

Thoi gian dé boi quang duong 300km 1a ¢ = i‘; (h).
V J—

3
v

Nang luong tiéu hao 1a E(v) =300c¢ 5 (J).

V-

3

v
= (D

Do c>0= E(®v),,, <

W (v-6)—1’ B 2v' —18v
(v—6)’ (v=6)" "

Lap bang bién thién ta nhan v=9 (do v>6).

Véiv>9,taco f(v)=

, 1%
=0 {
v=9
Vay dé nang luong tiéu hao 13 thap nhat thi van toc 1a 9(km / h).
Céiu 22. Thé tich ¥/ cta lkg nudc & nhiét d6 ¢ (¢ nam gitta 0°C dén 30 C) duoc cho bdi cong thirc
V =999,87-0,06426t +0,0085043” —0,0000679¢* (m’ ).
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O nhiét d6 bao nhiéu d6 C thi nude c6 khdi luong riéng 16n nhét?
Loi giai

Ta c6 dao ham cua thé tich

V' (t) =-0,06424 +2.0,0085043¢ —3-0,0000679¢*

t~79,531382(0:30")

Vi)=0<
t = 3,9665.
Lap bang bién thién
t 0 3.9665 30
V'(t) - 0 +
N E.4
Vit) )
'\.\* .
1' min

Tir bang bién thién, khoéi lwong riéng 16n nhat cia vat khi thé tich nho nhat lac vat co nhiét do
xap xi gan bang 4°C .

Cau 23. Haicontau 4 va B dang & cing mot vi tuyén va cach nhau 5 hai li. Ca hai tau dong thoi cing
khéi hanh. Tau A chay vé hudng Nam véi 6 hai 1i/gio, con tau B chay vé vi tri hién tai cua tau 4 véi van
toc 7 hai li/gio. Hoéi sau bao lau thi khodng cach gitra hai tau 1a bé nhat?

nl
Em
IR
B

A
B1

Loi giai
Tai thoi diém ¢, sau khi xuat phat, khoang cach giita hai tau 1a . Khi d6 tau 4 dang & vi tri 4,
vatau B dang ¢ vi tri B, nhu hinh vé trén.

Taco d* = AB? + AA> = (5—BB,) + A4} = (5-71)* +(61)".
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Quang duong tau B didugcla BB =v,-t=7t.
Quang duong tau 4 didugcla 44, =v, t=6t.
Vay d =/852 — 701 +25 .

Dit f(r) =85> — 701+ 25( véi ¢ > 0).

Bai toan tr¢ thanh tim min,_ 5, /(7).

Taco f(t)=—2ZT0 ) z0ei=—(h)
24/85¢> — 70t +25 17
Lap bang bién thién
7
t 0 17 4 oo
f(t) — 0 +
“ E4
f(t)

Tir bang bién thién, ta c6 min ( ] f(t)= f(ﬁ
xe€ 0;5

7):@

~3,524 (hai li
7 (hai 1i)

Cau 24. Mot cong ty danh gia rang s& ban duoc N 16 hang néu chi hét s6 tién 1a x (triéu dong) vao viéc
quang céo. Biét raing N va x lién hé v&i nhau bang biéu thirc N(x) = —x* +30x+6,0 < x <30. Hay tim s6

16 hang 16n nhat ma cong ti co thé ban sau dot quang cao?

Traloi:.......................
Loi gidi
Ta cod
N(x)=—-x"+30x+6= N (x)=—2x+30
=N (x)=0< x=15.
Dong thoi, ta cling co
N(0)=6
N(15)=231= max g4, VN(x) =231 x=15.
N(30)=6
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Vay néu cong ti danh 15 triéu cho viéc quang cdo thi cong ti s& ban duoc nhiéu nhét 1a 231 16
hang.

Cau 25. Cong ti truyén hinh céap Vista hién ¢6 100000 thué bao. Moi thué bao dang tra cudce thué bao
40%/ thang. Mot cudc khao sat cho thay cir moi lan giam 0,258 cudce thué bao, cong ti ¢6 thé c6 thém 1000
thué bao. Dé doanh thu thu dugc 1a tdi da, cong ti can x4c dinh mirc cude thué bao mdi thang 13 bao nhiéu?

Loi giai
Goi x 1a s6 lan giam 0,25$ . Cudc thué bao hang thang lic nay 1a 40—0,25x véi 0<x <160

(do mirc cudc khong thé am), va sb thué bao méi 1a 1000x. Do do6, téng sé thué bao la
100000 +1000x . Ham doanh thu dugc cho bdi

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—0,25x2).

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

Vi tép xdc dinh cua R 1a khoang dong [0; 160], nén R dat cuc dai tai x =30 hoac tai cac diém
dau mut cua doan [0; 160].

Ta co

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

Vay doanh thu ti da khi x =30 . Diéu nay twong tmg vai 30 1an giam 0,25$, tic 1a cude thué

bao hang thang 1a 40$-7,5$=32,5$. S6 thué bao tai mic cudc nay Ila
100000+30.(1000) =130000 .

Cau 26. Mot bai bao trong tap chi xa hdi hoc phat biéu rf?lng néu mot chuong trinh cham soc strc khoe dac
biét cho nguoi gia dugc khoi xudng, thi 1 ndm sau khi n6 duge khéi dong, n ngan nguoi gia cd thé truc

tiép nhan duogc cac phic loi, trong do
3

t
n :§—6t2 +326(0<t<12)
Véi gia tri ndo ciia ¢ thi s6 nguoi nhan phic loi toi da 14 bao nhiéu?
Loi giai

) , t
Paoham n'(1)=0,tacod n'(t)=t —12t+32:0<:>(t—4)(t—8)=0<:>L
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Vi tap xac dinh cua n 1a mdt khoang dong [0;12] nén n dat cuc dai tuy¢t dditai 1=0,t=4,r=8
hodc r=12:

3

n(0)=%—6(02)+32(0)=0

n(4)=4?3—6(42)+32(4):@

n(8)—8?—6( ?)+32(8) = 1§8

12° 288
n(12)=—-6(12°)+32(12) =—=96
(12)==--6(12")+3202) = =

Do do n dat cyc dai khi £ =12 (nam).

Céau 27. Mot cong ty mudn xdy mot duong dng dan tir mot diém A trén bo bién dén mot diém B trén
mot hon dao. Gia dé xay duong dng trén bo 1a 50000 USD mdi km va 130000 USD dé xay mdi km dudi
nudce. Goi C 1a diém trén bo bién sao cho BC vuong goc voi bo bién, BC =6km, AC =9km. Goi M 1a
vi tri trén doan AC sao cho khi lam dng dan theo duong gap khic AMB thi chi phi it nhat. Hoi chi phi
thip nhat dé hoan thanh viéc xdy dung dudng ng dan 1a bao nhiéu?

Traloi:...............cooenl
Loi giai
B
3
6km
y 9km
o A'/I . C

-Pat CM =x (km), v6i 0<x<9.
- Ta c6: tong chi phi dé xay dung duong 6ng dan theo dudng gip khuc AMB la:

T = 50000.(9 - x) +130000.v/x” +36 USD.

Xét ham s6 f(x)=50000.(9—x)+130000./x> +36 trén doan [0;9],taco :

13000x 5
F(x)==5000+ ———=0 <= x==.
(x) Jx? 436 2

Laico: f(O) =1230000, f(%j =1170000, f(9) ~1406165 .

Vay T.. =1170000 USD.

Cau 28. Mot birc tuong cao 2m nam song song véi tda nha va cach toa nha 2m . Nguoi ta mudn ché tao
mot chiée thang bac tir mat dat bén ngoai buc tuong, gac qua birc tuong va cham vao toa nha (xem hinh
v&). Hoi chiéu dai tdi thiéu ciia thang bang bao nhiéu mét ?
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Toa nha

2m

2m

Loi giai

Toa nha

c B E

Dit BC =x(x>0). Tacan tim x dé do dai CD dat GTNN.

B 4 2
Taco 2C = X _AC L cpoqc 2 s X2

CE x+2 CD X X
2
Dit f(x)z \x +4(x+2) .
X

X 8
\/x2 +4 xzx/x2+4'

Céach 1: Taco f'(x) f(x)=0=x=2.

BBT

f[‘x] +I\ JWE / +ao

Cau 29. Mot chit diém chuyén dong c6 phuong trinh chuyén dong 1a s =—¢ +6¢” +17¢, véi t(s) 1a
khoang thoi gian tinh tir luc vat bat ddu chuyén dong va s (m) la quang duong vat di duogc trong khoang
thoi gian d6. Trong khoang thoi gian 8 gidly dau tién, van toc v(m/s)ciia chat diém dat gia tri 16n nhét

béang?
Loi giai
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Co: v=s'=-3>+12t +17
Ta di tim gié tri 16n nhat cia v =-3¢> +12¢+17 trén Khodng (0;8)

V'=—62+12,v'=0=>1=2

BBT:
t| 0 2 8
v + 0 -

Vv / 29\
Vay van toc 10n nhat trong khoang 8 gidy dau tién 1a: 29m /s .

Cau 30. Mot cong ty muébn lam mot dudng dng dan dau tir mot kho A ¢ trén bo bién dén mot vi tri B trén

mot hon dao. Hon dao cach bo bién 6 km. Goi C la di€m trén bo sao cho BC vudng goc voi bo bién.

Khoang cach tr 4 dén C la 9 km. Ngudi ta can xac dinh mot vi tri D trén AC d¢ lap ong dan theo

duong gap khic ADB . Tinh khoang cach AD dé sé tién chi phi thap nhat, biét rang gia dé lap dat mdi km
dudng 6ng trén bd 13 100.000.000 dong va dudi nude 1a 260.000.000 dong.

Loi giai

Pit AD =x km, x>0. CD=9-x; BD=1/36+(9-x)’

Gié thanh lap dat 1a: 100.10°x +4/36+(9—x) ? 260. 106—107[10x+26w/36+(9 x)}
Xethamsof —10x+1/36+(9 x *26 (O<x<9

f _10 26—«
36+

<9
—26(9—x)=0©{x ex=l

10436 +(9-x)’
~576x> +10368x — 43056 = 0 2

A ; ; : e oy 13
Lap bang bicn thién ciia ham s6 f (x) trén (0;9) ta thay ham s6 day gié tri nho nhat khi x = 5

Vay AD=6.5km.
Cau 31. Nguoi ta mudn xay mot chiéc bé chira nude co hinh dang 1a mot khdi hop chir nhat khong nap

A N 500 s A r A 1 A 3 ~ A r s A s A A <A A N A
¢ the tich bang Ty m’. Biét day ho 1a mot hinh chit nhat c6 chiéu dai gap doi chiéu rong va gia thué tho

xdy 1a 100.000 déng/m”. Tim kich thudc cta hd dé chi phi thué nhan cong it nhat. Khi d6 chi phi thué
nhan cong 1a?

Loi giai
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Goi x(x > 0) 1a chiéu rong clia ddy suy ra thé tich bé nudc bing

onep 30 250
3 3x

Dién tich xung quanh hd va day bé 1a S = 6x./+2x* = 200 +2x° (x > O)
X

Xéthamsd f(x)= 290422 véi x>0,
X

f'(x):—s)cﬂ+4x 0= x=5

Lép bang bién thién cia ham s6 f'(x) trén (0;+00) ta thiy ham sé day gid tri nho nhat khi

x=5

Vay chi phi thué nhan cong la: 150*100.000 =15.10°.
Cau 32. D0 gidm huyét ép ciia mot bénh nhan dugce cho béi cong thire G(x)=0,035x” (15— x), trong d6
x 1a liéu lugng thude dugce tiém cho bénh nhan (x dugc tinh bang miligam). Tinh liéu lugng thudc can
tiém (don vi miligam) cho bénh nhan dé huyét ap giam nhiéu nhat.

Loi giai
bk: xe [0;15] . (vi 6 giam huyét ap khong thé 1a s6 am)

C6 G'(x)=0,035[ 2x(15-x)—x* | =0,105x(10-x) = 0|

x=10"
35
G(0)=0; G(10) =?; G(15)=0.
Béng bién thién:
X 0 15
Gr[.‘l{] + —

Iu|m o|s

G(x) ; / \ .

Vay huyét ap bénh nhan giam nhiéu nhat khi tiém cho bénh nhan liéu x =10 miligam.
Ciu 33. Nguoi ta can xdy mot bé chira nude san xuat dang khoi hop chit nhat khong nip c6 thé tich bang
200 m®. Pay bé 14 hinh chit nhat ¢ chiéu dai gip doi chiéu rong. Chi phi dé xay bé 1a 300 nghin dong/
m’ (chi phi duogc tinh theo dién tich xay dung, bao gém diép tich day va dién tich xung quanh, khong tinh
chiéu day cua ddy va dién tich xung quanh, khong tinh chiéu day cta day va thanh b¢€). Hay xac dinh chi
phi thap nhat dé xay bé(lam tron dén don vi tri¢u dong).

Loi giai

2x
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Goi x Goi x la chi€u rdng cua day, / la chiéu cao cua day.

Thé tich ctia khdi hop chit nhat khong nap bang 200 m® nén ta cd

V:2x.x.h:200cm3:>h:@.
X
TR S ) , 600
Dién tich bé nudc 1a S =2x" +6xh =2x +—:f(x).
X
600

f’(x)=4x——2:0<:>x=%/ﬁ.8uyra Minf(x):f(i/ﬁ).
X

Chi phi thip nht dé xay bé 1a f(%/150) .300.000 ~ 51 triéu dong.

Cau 34. Tinh dién tich 16n nhat S__ cta mot hinh chit nhat ndi tiép trong nira duong tron ban kinh
R = 6cm néu mot canh cta hinh chir nhat nam doc theo duong kinh cta hinh tron ma hinh chir nhat d6 néi
tiép.

Loi giai

D O x ¢
Goi hinh chir nhat can tinh dién tich la ABCD c6 OC =x (0 <x< 6) , OB=6.
Khi d6 dién tich cua hinh chit nhat ABCD la: S = AB.BC =2xy36-x" = f(x).

Dién tich 16n nhit cua hinh chit nhat ABCD 1a gia trj 16n nhét cia f(x) = 2x/36—x* trén
(0;6).

2x? :—4x2+72
Be—x*  J36—x

f'(x):Z 36 —x° —

x =32 €(0;6)
- x=-3v2 ¢(0;6)
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X 0 342 6
e + '3' -
ey C— :

Ta co: r(r(}i))(f(x) =36.

Vay S =36cm’.

Cau 35. Mot soi day kim loai dai 60cm dugc cit thanh hai doan. Poan day thu nhét udn thanh hinh vuong
canh a, doan day thu hai uon thanh duong tron duong kinh 7. D€ tong di¢n tich ctia hinh vudng va hinh

L 1a ) e v A A
tron 1a nhé nhat thi ti s6 — bang?

Loi giai
Do dai doan day bang 60cm , canh hinh vudéng bang a, ban kinh dudng tron bang » nén ta co:
30-2a ( 1) .
V4

da+2xr=60 <r=

Goi S la tong dién tich cua hinh vuéng va hinh tron, suy ra S =a’ +7r°(2).

(30-2a)’

Thay (1) vao (2) taduge S=a’ +
T

4(30 —2a) (27r + 8)a -120

Khido S'=2a- =
T T
Cho '=0=a= 60 .
7+4
Bang bién thién.
x |0 60 60
T+4
S — 0 +
N N e A X . e . 60 30 .~ d
Dua vao bang bién thién ta thay S nho nhat khi a = =>r= . Vay —=2.
T+4 T+4 r

Cau 36. Qng A str dung hét 5 m® kinh dé lam bé ca bang kinh c¢6 dang hinh hop chir nhat khong nap,
chiéu dai gap doi chitu rong (cac moi ghep co kich thude khong dang ke). BE ca c6 dung tich 16n nhat bang
bao nhiéu (két qua lam tron dén hang phan tram)?

Loi giai
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Ve 2x

Goi dd dai cac canh day cua bé c4 lan lugt 12 x,2x , chiéu cao caa bé 1a & (x,h>0).

Dién tich kinh 1am bé 1a

S=x2x+2xh+22x.h =2x.(x+3h) =5 :h:%.(zi—x)
X

Dung tich cta chiéc bé 1a

2 5 5 2
V=x2xh==x*|——x|==x-2x= 1(x).
3 (2x j f( )

5

f'(X)=§—2x2; f'(X)=0<:>x=\/§.

Lép bang bién thién cia f(x) ta tim dugc max V = f(\/gj ~1,01 (m3)

Ciu 37. Dot ndp hd so du thi tét nghiép THPT qudc gia thuong kéo dai 1 thang (30 ngay). Nha truong
nhan thay s0 lugng hO so ma hoc sinh ndp tinh theo ngay thtt ¢ duoc cho cong thuc

S(1)= %ZS —%tz +36t—270 (hd so) véi 1<¢<30. Hoi trong 30 ngay d6 thi ngay thir may c6 sé luong

ho so ndp nhi€u nhat?

Traloi:........................
Loi giai
t=20
S’(r):ir2—3t+36; S'(1)=0<= :
50 =30
t |1 20 30

S'(0) ¥ 0 -

i, %//

Vay ngay thir 20 ¢6 s6 luong hd so nhiéu nhét.

Cau 38. Mot vién da duge ném 1én tir gbc toa d6 O trong mit phang Oxy (Ox nam ngang) chuyén dong
theo dudng (quy dao) co phuong trinh y = —(1+m*)x* + mx . Tim gi4 tri cua tham sd thyc, dwong m dé
vién da roi xudng tai diém cach O xa nhat.

Loi giai
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x=0
~(A+mH)x* +mx=0< m
X =
1+m’

(v6i m > 0) 16n nhat.

N , . J4 c 32 A , £ m
Vién dé roi xuong tai diém cach O xanhat < f(m) = —
+m

1.A+m*)—m.2m B -m” +1

Taco f'(m)= () = Aty => Ta c6 bang bién thién
m |0 1 +00
f(m) 0 -

fim) / \

= f(m) 16n nhatkhi m=1.

Ciu 39. Pé chin duong hanh lang hinh chit L, nguoi ta dung mot que sio thang dai dat kin nhimg diém
cham véi hanh lang (nhu hinh v€). Biét a =24 va b =3, hoi cai sao thoa man dicu kién trén c6 chic¢u dai
toi thiéu la bao nhiéu?

I

L]
=2

Traloic........................
Loi giai
£ FE
=
1 -r-'
Pit cac diém nhu hinh va.
3 ) EB AF b
bat DF =x, x>0,taco AADF dong dang v6i ABED nén — = — - EB=2".
ED DF X

2
Goi / 1a chiéu dai cua que sao, ta co I* = AB =(x+b)2 +(a+a—bj =f(x).
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7'(x)=2(x+b)- 2“—b[ a—bj=2(x+b)(1—%]; f'(x)=0e x=ab =12.

X X

Xét bang sau:

x 0 12 +a0

f'l:XJ - 0 +

f(x) \ 125 /

Viy gia tri nho nhit cta que sao la 7 =+1125 = 1545.

Cau 40. Mot cong ty san xuat dung cu thé thao nhén dugc mot don dat hang san xuit 8000 qua bong
tennis. Cong ty nay so hiru mot s6 may moc, m01 may c6 thé san xuat 30 qua bong trong mot gio. Chi phi
thiét 1ap cac may nay la 200 nghin dong cho mdi may. Khi duoc thiét 1ap, hoat dong san xuat s& hoan toan
dién ra ty dong dudi sy giam sat. SO tién phai tra cho nguoi gidm sat 1a 192 nghin dong mot gio. S6 may
moc cong ty nén sir dung 1a bao nhiéu dé chi phi hoat dong 1a thap nhat?

Loi giai

* Goi s0 may moc cong ty str dung dé san xuat la x(x eN, x> 0) .

Thoi gian can dé san xuat hét 8000 qua bong la: 830000
X
: : ) 8000 51200
Tong chi phi dé san xuat 1a: P(x)=200x+——.192=200x+
30x X
x=16
Ta co: P'(x):200—512200:0<:>x2:256<:> :
X x= —16(L)
x |0 16 0
P'(x) - 0 +

Pr) | T . -

Vay cong ty nén st dung 16 mdy dé chi phi hoat dong 1a thip nhét.

PHAN B. BAI TAP TU LUAN
Cau 1.  Xét mot chat diém chuyen dong trén mot tryc s6 nam ngang, chiéu duong tir trai sang phai. Gia
sir vi tri s(£) (mét) ctia chat diém trén truc s dd chon tai thoi diém ¢ (gidy) duoc cho boi cong thirc

s(t) =t -9 +15t,t > 0.

1 1
T T

o) )

Hoi trong khoang thoi gian nao thi chat diém chuyén dong sang phai, trong khoang thoi gian nao
thi chat diém chuyén dong sang trai?

Loi giai
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Cau 3.

2) Ta c: V(1) = (1) = (£ ~9¢* +15¢) =3 ~181 +15

b) Tap xac dinh: D=R.

<1
Ta co: v(t)>0<:>3t2—18t+15>O<:>(t—1)(t—5)>0<:{t 5
>

W) <032 —18t+15< 0= (t-D)(t-5) <0< 1<t <5

Chat diém chuyén doéng theo chibu dwong (sang bén phai) khi v(r)>0, tic la
t € (—oo;1) U (5;+0).

Chat diém chuyén dong theo chiéu am (sang bén trai) khi v(r) <0, tic1a 1<z <5.

Gia sir s6 dan ctia mét thi trdn sau ¢ nam ké tir nm 2000 duoc mé ta bai ham sb
25t+10
N(1) =
t+5

,t>0,trong d6 N(t) duoc tinh bang nghin ngudi.

a) Tinh s6 dan cua thi trin d6 vao cac nam 2000 va 2015.
b) Tinh dao ham N'(¢) va lim N(¢). Tir d6, giai thich tai sao s6 dan cua thi trin d6 ludn tang
t—+00

nhung s€ khong vuot qua mdt ngudng nao do.

Loi giai
. L 25.0+10 1 .
a) Dan so cua thi tran d6 vao nam 2000 la: N(0)= % = ?O =2 (nghin nguo1)
+
. . 25.15+1
Dan s0 cua thi tran d6 vao nam 2015 la: N(15) = %4_50 =19,25 (nghin nguoti)
+
10
25+—
115 ) . .
b) Taco N'(¢) = ~>0,V¢>0 va lim N(t) = lim 2510 _ i L ~25
+5 >+ t>+0 f4 5§ =+ 1+ é

Vi trén khoang (0;+0) c6 N'(7)>0 va lim N(f)=25 nén dan s cua thi tran d6 ludn tang
t—+00

nhung s€ khong vuot qua ngudng 25 nghin nguoi.

S6 dan ctia mét thi tran sau ¢ nam ké tir ndm 1990 duoc udce tinh boi cong thuc

j(D::27t+10

(f(¢) duoc tinh bang nghin ngudi).
t+10

a) S6 dan ca thi trin vao ddu ndm 2005 1a 19,57 nghin ngudi.

260

b) Xem f 1a mot ham s6 xac dinh trén nira khoang [0;+o0) . Khi d6 f'(¢) = ((110)°
t+

¢) Pao ham ctia ham sé £ biéu thi tbc d6 ting dan s6 cua thi trén (tinh bang nghin nguoi/nam).
Khi d6 toc d6 ting dan sb dugc du kién vao nam 2008 cia thi trin la~ 0,33
d) Dao ham ctia ham s6 f biéu thi toc do ting dan s6 cua thi trin (tinh bang nghin ngudi/nam).

Khi d6 vao nam 2026 thi tbc do tang dan s6 1a 0,125 nghin ngudi/nim
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Cau 4.

Loi giai

‘ a) Dung ‘ b) Ping ‘ ¢) Pung ‘ d) Pung |

a) Vao dau nam 2000, tacé 1 =10; £(10)=14.

Viy sb dan cua thi trin vao dau nam 2000 13 14 nghin nguoi.
- Vao dau nam 2005, ta co ¢ =25; £(25)~19,57.

Sb dan cua thi trdn vao dau nam 2005 1a 19,57 nghin ngudi.

260
(t+10)°

voi moi ¢ > 0; £(¢) lién tuc trén [0;+)

b) /()=

(vi lién tuc trén khoang (—10;+0))
Vay ham sé dong bién trén [0;+0) .

¢) Téc d6 tang dan sb vao dau nam 2002 1a 1 (12) = % =0,54 (do t =2002—1990 =12).

7=

- Toc do tang dan s6 duogc du kién vao nam 2008 cua thi tran la:

f’(18)=§—29z0,33 (do t =2008—-1990 =18).

d) Ta co

Fn=01250 220 _0125r410= |20 <46
(1+10) 0,125

=1~ 36.

Vay vao nam 2026, téc do ting dan s6 cua thi tran 13 0,125.

Nguoi ta mudn ché tao mot chiéc hop hinh hop chir nhat ¢6 thé tich 500cm® véi yéu cau ding it

vat liéu nhét.

Chiéu cao hop phai 1a 2cm , cac kich thude khac 1 x,y véi x>0 va y>0.
a) Hay biéu thi y theo x.

b) Chting t6 rang dién tich toan phan ctia chiéc hop 1a: S(x) =500 + 4x + 1000
X

¢) Lap bang bién thién ciia ham sb S(x) trén khoang (0;+x).

d) Kich thudc ctia hop 1a bao nhiéu thi ding it vat liéu nhat? (Lam tron két qua dén hang phan
muoi)

Loi giai
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500 250
a) y=——=——o

T2 x
b) Di¢n tich toan phan cua chiéc hop la:
S(x)=2-2(x+y)+2xy = 4(x+@j+2-x-@ =500+4x+ 1000
X X X

¢) Téap xac dinh: D = (0;+0)
- Chiéu bién thién:

1000 {x=5\/w
=0

S'(x)=4-
x* xX= —5\/5(106”')
- Gi61 han va tiém can:

1000

X

X—>—00

X

lim S(x) = lim (500+4x+ j= +00; lirp S(x)= lim (500+4x+ 1000} =—00

X—>+00 X—>+00

lim S(x) = lim {500 +4x+ 1000] =+00; lim S(x) = lim (500 +4x+ 1000) =—00

x—>0" x—>0" X x—=0" x—=0" X

Bang bién thién:

z | o 5./10 oo

S'(z) — 0 +

S) ™~ L

-*., -
500+40_/10

. . 250 250
d) bé S(x) nhé nhat thi x=15,8(¢cm) va y=—= ~15,8(cm
Y T e

Ciu 5. Cho mot hinh try noi tiép trong hinh ndn c6 chiéu cao bang 12cm va ban kinh day bang 5cm
(Hinh a). Nguoi ta cat hinh nén, tru nay theo mat phang chira duong thang ndi dinh va tam hinh tron day
cta hinh non thi thu dugc mot hinh phang nhu Hinh b.

A 12 cm

Y
S|
y

<> _—>
r 5cm

a) b)

a) Ching minh rang cong thirc tinh ban kinh 7 ctia day hinh tru theo chiéu cao 4 cua no 1a:

_502-h)
12
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b) Chtrng minh biéu thirc sau biéu thij thé tich khdi tru theo 4 :

2
V= 257h(12-h)"
144
¢) Tim 4 dé khéi try c6 thé tich 16n nhat.
Loi giai

60—-5h+rh—12r+rh

1 1 1
laco:rh=—-12-5——-h(5-r)—=(12-h)-r=
a) Taco: r. 5 5-r)——( )-r

2
& 2rh=60—5h+2rh—12r < 127 =60—5h < r = 5(1f2—h)
2 2 5
b) Thé tich khéi tru 1a: ¥ (k) = 2r2h = 7. 22 M)y _ 25712 =1)
12 144
: 5h* —12007h +3600 h=4
0V (h="2 mh+36007 _ .
144 h=12
Bang bién thién:
h|o 4 10 40
V'(h) + 0 - 0 +
400w -
Ed +
P
V(h) P
//’/ * 1267 p
/ 18
0~

Tir bang bién thién, ta thay max,,,.,, V (k) =V (4) = %

Vay dé khdi try c6 thé tich 16n nhit thi /= 4cm
Ciu 6. Mot hd nude nhéan tao dugce xdy dung trong mot cong vién giai tri. Trong md hinh minh hoa
. . X e ; 1
(Hinh), n6 duoc gidi han béi cac truc toa dd va do6 thi cia ham s6 y = f(x) = E(—)f +9x° —15x+56).

Pon vi do d6 dai trén mdi truc toa do 1a 100m

o3 56 8

a) Puong dao ven hd chay doc theo truc Ox dai bao nhiéu mét?
b) Tai nhitng diém nao trén dudng di dao ven hd (chay doc theo truc Ox ) thi khoang cach theo

Hinh phuong thang dimg dén bd hd d6i dién 13 16n nhat? Tim khoang cach 16n nhét do.
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¢) Trong cong vién c6 mot con dudng chay doc theo dd thi ham sé y =—1,5x+18 . Nguoi ta du
dinh xay dung bén bo hd mot bén thuyén dap nude sao cho khoang cach tir bén thuyén dén con
duong nay 1a ngdn nhét. Tim toa d6 ciia diém dé xay bén thuyén nay.
Giai

1

a) Trong Hinh, do thi cia ham s6 y = f(x) = E(—f +9x’ —15x+56) cit tia Ox tai diém co

hoanh d6 x =8. Vay dudng dao ven hd chay doc theo truc Ox dai 800m .

b) Ta khao sat ham so: f(x):%(—)f +9x° —15x+56) voi 0<x<8.
f'(x)=i(—3x2 +18x—15)'

10 ’
f(x)=0-x"+6x-5=0x=1 v x=5.

Bang bién thién:

5.6 8.1
f(x) Nep ’

. " 0
Cén cu bang bién thién, ta co: maX e f(x) = f(5)=8,1 tai x=5.

Vay khoang cach 16n nhat theo phuong thang dtng tir mot diém trén duong di dao ven ho (chay
doc theo truc Ox ) dén bo hd ddi dién la:

100. (max[o;g] f(x)) =100- £(5)=100-8,1=810(m) va dat dugc tai diém trén duong di dao ven

ho cach gbc O mot khoang cach 1a 500m .

¢) Xét diém M (x; f(x)) thudc dd thi ham sb y = f(x) = %(—f +9x% —15x + 56) véi 0<x<8

Khoang cach tir diém M (x; f(x)) dén duong thing y=-1,5x+18 < —1,5x—y+18=0 la:

‘—1,5x—110(—x3+9x2—15x+56)+18‘ [ —ox* +124
MH = =

J1L32 +1 104/3,25

Ta khao sat ham sb: h(x)=x" —9x> +124 v6i 0< x<8.

I (x)=3x" —18x;

h(x)=0=x"-6x=0=x=0 v x=6.

Bang bién thién:
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h'(x) 0 0 +
124 60
» g r 4
h(x) g

b | il
Can ctr bang bién thién, ta co: A(x) >0 v6i 0<x<8;

min,,, 4(x) = h(6) =16,x = 6.

‘x3 —9x +124‘ ~ 1 ) ) — 16
103,25 103,25 TN T

va dat duogc tai x=6.Khi do, f(6)=7,4.

Do d6, min MH = min,

~0,8875

Vay trong mat phéng toa dd Oxy o Hinh, diém dé xay bén thuyén cotoaddla M(6;7,4).

Cau7. Mot tau d6 bo tiép can Mat Trang theo cach tiép can thang dimg va dbt chay cac tén lira him &
dd cao 250km so voi bé mat cua Mt Trang.
Trong khoang 50 gidy dau tién ké tir khi d6t chay cac tén lira hdm, do cao A cia con tau so véi
bé mit cua Mat Trang duoc tinh (gan ding) boi ham

h(t) =—0,01¢ +1,1¢* —30¢ + 250, trong d6 ¢ 1a thoi gian tinh bang gidy va 4 1a do cao tinh bang
kilomét

a) V& dd thi cia ham sd y = h(¢) v6i 0<1<50 (don vi trén truc hoanh 1a 10 gidy, don vi trén
truc tung 1a 104&m ).

b) Goi v(¢) 13 van tdc tirc thoi cta con tau & thoi diém ¢ (gidy) ké tir khi d6t chay cac tén lira
him véi 0<¢<50. X4c dinh ham sb v(¢).

¢) Van tdc tirc thoi ciia con tau lic bat dau him phanh 1a bao nhiéu? Tai thoi diém 7 = 25 (gidy)
la bao nhiéu?

d) Tai thoi diém 7 = 25 (gidy), van tdc tirc thoi ctia con tau van giam hay dang ting tré lai?
Loi giai

a)
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120+ || /

—n L

b) Van tdc tirc thdi cua con tau & thoi diém ¢, v(¢), 1a dao ham ctia ham s6 %(¢) theo thoi gian ¢
.Ham sé A(f) da cho 1a: h(t) = 0,017 +1,1£* —30¢ + 250

Dé tim v(7), ta ldy dao ham cua h(t): v(¢) = A () =—0,03¢* +2,2¢ —30

Vay ham s v(¢) biéu dién van tdc tirc thoi cia con tau & thoi diém ¢ la:

v(t) =-0,03t> +2,2¢—30

¢) Van tdc tire thoi ciia con tau duge xac dinh bai ham v(¢) = —0,03¢> +2,2¢ —30
Tai thoi diém bat dau him phanh (¢ =0), van tdc cua con tau 1a:

v(0) =-0,030° +2,20—-30=-30km /s

Tai thoi diém ¢ =25 gidy, van tdc cua con tau 1a:

v(25)=-0,0325" +2,225-30=—18,75km/ s
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Cau 8.

Vay, van tdc tire thdi cua con tau luc bit dau him phanh 1a —30/4m /s va tai thoi diém 7 =25
gidy 13 —18,75km /s . Luu y rang van toc 4m & day chi ra ring con tau dang di chuyén vé phia
Mit Trang.

d) Bé xac dinh liéu van toc ciia con tau tai thoi diém t = 25 gidy c6 dang ting hay giam, ching
ta can xem xét dao ham bac hai ciia ham so A(¢), tic 1a gia toc ctia con tau.

Gia téc a(7)1a dao ham ciia van tc v(¢), tirc 1a dao ham béc hai ctia A(t):

a(t)=v (t)=-0,06¢+2,2

Tai thoi diém ¢ = 25 gidy, gia tdc ctia con tau 13: a(25)=-0,06.25+2,2 =—1,3km / s*
Vi gia téc a (25 ) <0, nén vén tdc cua con tau tai thoi diém ¢ = 25 gidy dang giam.

Trong 8 phit dau ké tir khi xuét phat, do cao % (tinh bang mét) ctia khinh khi cau vao thoi diém

¢ phat duoc cho bdi cong thirc A(r) = 61> —81¢ +324¢ . D6 thi cia ham s6 4(¢) dugc biéu dién trong hinh
bén. Trong cac khoang thoi gian nao khinh khi ciu ting dan d6 cao, giam dan do cao?

Cau 9.

Do cao cta khinh khi cdu vao céac thoi diém 3 phit va 6 phit sau khi xuét phat co gi dic biét?

Loi gii
Ham s A(t) = 61° —81¢% +324¢
Tap xac dinh: D=R
, . t=
Co h(t)=18t"-162t+324;h (1) =0 = L
Bang bién thién:
x| 9 6 ]
y + 0 - 0 +
05 480
]
0 324

Trong thoi gian tir lac xuét phat dén thoi diém 3 phut, d6 cao cia khinh khi cau ting dan tir 0m
1én 405m

D6 cao cua khinh khi cau ting dan tir 0m 1én 405m trong thoi gian tir lic xuét phat dén thoi
diém 3 phut, tir 324m 1én 480m trong thoi gian tir 6 phut dén 8 phut

Do cao cua khinh khi cdu giam dan tir 405m xudng 324m trong thoi gian tir 3 phut dén 6 phut
Mot phan 1at cit cia ddy nai c6 do cao tinh bang mét duoc mé ta boi ham sd

1 1
y=h(x)=- X+ ’ x2—8—x+840,0éxé2000.
1320000 3520 44
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VA
2000
1500 y=hx)
1000 J
500
0 2000 :

Tim toa d6 cac dinh cua lat cit ddy ndi trén doan [0; 2000].
Loi giai

Téap xé4c dinh: D =[0;2000]

, 1 » 9 81 x=1800
h(x)=- X"+ x-——=0&
440000 1760 44 x =450
Bang bién thién:
¢ 10 450 1800 2000
h'(z) - 0 + 0 -
139227
hiz) ’ —
o 132485
840
- ..._...__,____h_* i{,/"
460.3125

Vay trén doan [0;2000] :
Toa d¢ dinh cyc tiéu ciia day nai la (450;460,3125)

Toa d¢ dinh cuc dai cua day nui la (1800;1392,27)

Cau 10. Kim ngach xuat khau rau qua ctia Viét Nam trong cac nam tir 2010 dén 2017 ¢6 thé dugc tinh
xap xi bang cong thirc f(x)=0,01x> —0,04x> +0,25x+0,44 (ti USD) véi x 1a s6 nam tinh tir 2010 dén
2017(0<x<7).

a) Tinh dao ham ctia ham s y = f(x).

b) Chirng minh rang kim ngach xut khau rau qua ctia Viét Nam tang lién tuc trong cac nam tir
2010 dén 2017.

Loi giai
a) ¥ = f(x)=0,03x> —0,08x+0,25
b) Tap xac dinh: D =[0;7]
Tacod: y = f(x)>0,VxeR nén y= f(x) ludn déng bién Vx €[0;7]

Vay kim ngach xuét khau rau qua ctia Viét Nam ting lién tuc trong cic nim tir 2010 dén 2017.

Cau 11. Mang trugt cua mot cAu trugt cho tré em (Hinh a) duoc udn tr mdt tAm kim loai c6 bé rong 80cm
, mat cat dugc moé ta & Hinh  b. Nha thiét ké khuyén cdo, dién tich cia mat cat cang 16n thi cang dam bao
an toan cho tré em.
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a) Goi S 1a dién tich mit cit. Tim diéu kién cua x va viét cong thire tinh S theo x.
b) Vo1 x dat gia tri béng bao nhiéu thi cau trugt dam bao an toan nhat cho tré em?
Giai
a) Do tAm kim loai c6 bé rong 80c¢m nén ta co: 2x+ y =80 < y =80—2x.
Dé co thé thiét ké duoc mang trugt thi y>0<>80—-2x>0<> x<40.Suyra 0<x<40.
Dién tich cia mat cit mang trugt 1a: S = xy = x(80—2x) = —2x* +80x.
b) Ta c: S(x)=-2x" +80x v&i x € (0;40) ;
S’ (x) = —4x+80;
S'(x)=0< —4x+80=0 < x =20.
Bang bién thién ctia ham s6 S(x) nhu sau:
x | o 20 40

S'(x) + 0
800

S / \
0 0

Do d6, ham s6 S(x) dat cuc dai tai x =20 va S, =800 .
Viay dé cau trugt dam bao an toan nhat cho tré em thi x = 20(cm).
Céau 12. Thétich ¥ (don vi: centimét khdi) cia 1kg nudc tai nhiét do T (ODC <T<30C ) duoc tinh béi

cong thire sau: V(T) =999,87 —0,06426T +0,00850437* —0,0000679T".
Hoi thé tich V(T),0'C <T <30°C, giam trong khoang nhiét d¢ nao?

Loi giai
Tap xac dinh: D=R.
Ta co: V' (T)=-0,06426+2x0,0085043 x T —3x0,00006797T" .

T'=79,5

Nhan xét V' (T)=0 < .
T~3,97

Ta c6 bang bién thién sau:
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=1 0 3,97 30

v(3,97)

Viy thé tich giam trong khoang nhiét do tir (0'33,97").

Cau 13. Kinh V’ién vong khong gian Hubble dugc dua vao vi tru ngay 24/4/1990 bang tau con thoi
Discovery. Van toc cua tau con thoi trong st ménh nay, tir lac cat canh tai thoi diém ¢ = 0(s) cho dén khi
tén lira ddy duoc phong di tai thoi diém ¢ =126(s) , cho boi ham s6 sau:

v(t) =0,001302¢* —0,09029¢* + 23, (v dugc tinh bang fi/s,1 feet =0,3048m)

Hoi gia toc cua tau con thoi s& ting trong khoang thoi gian nao tinh tir thoi diém cat canh cho
dén khi tén Itra day duoc phong di?

Loi giai
Tap xac dinh: D=R.

Ta co: v (t) =3x0,001320¢> —2x0,09029¢ .

| =0
Nhén xét a(t) =V (£)=0 '
anxét a(t)=v (7) <:{m46,23
. () 46,23 =
23 ™
4
n —41,33

Viy gia tdc tau con thoi ting trong khoang 46,23 s dau tién.
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Cau 14. Gia su su lay lan cua mdt loai virus & mot dia phuong co thé duoc mo hinh hoa béng ham s
N(t)=— +12¢2,0<t <12, trong d6 N 14 s6 ngudi bi nhidm bénh (tinh bang trim ngudi) va ¢ 13 thoi gian
(tudn). ) ) N

a) Hay udc tinh s6 ngudi toi da bi nhiém bénh & dia phuong do.

b) Pao ham N'(¢) biéu thi toc d6 1ay lan cta virus (con goi 1a tc d6 truyén bénh). Hoi virus s&

lay lan nhanh nhét khi nao?
Loi giai
a) Vboi 0<¢<12 taco:

! 2 ! 2 t = O(tm)
N(@)=-3t"+24t,N (1)=0<= -3t +24t=0<
t =8(tm)
Taco: N(0)=0,N(8)=-8" +12.8> =256, N(12) =—12° +12.12> =0
Do d6, s6 nguoi toi da bi nhidm bénh & dia phuong 14 256 ngudi trong 12 tuan dau.
b) Ham sb biéu thj tdc d6 do lay lan ctia virus 1a: N (f) = -3t +24¢
Dit f(1)=-3¢+24t,v6i 0<t<12
Taco: f(t)=—6t+24, f (t)=0<t =4(tm)
f(0)=0, f(4)=-3.4>+244=48, f(12) =-3.12° +24.12 =144
Do d0, virus s& 1y lan nhanh nhit khi 7 = 4 (tudn thu 4).
CAu 15. Mot nha san xuét can lé‘m ra nhiing chiéc binh c6 dang‘ hinh try v6i dung tich 1000 cm?. Mt trén
va mdt dudi cua binh duoc lam bang vat liéu co gia 1,2 nghin dong/cm?, trong khi mat bén cua binh dugc
lém bang vat liéu c6 gié 0,75 nghin dong/cm?. Tim céc kich thudc ctia binh dé€ chi phi vat liéu sdn xuat moi
chi€c binh 1a nho nhat.
Loi giai

Goi ban kinh day cua binh 1a x (cm, x > 0)

: 1
Chiéu cao cua binh la: 002 (cm)
X
Chi phi dé san xuat mot chiéc binh 1a: T(x)=2-1,2-7-x* +0,75- 2000 _ 2,47 -x* + 1500 (nghin
X

ddng)

Dé chi phi san xuat mdi chiéc binh 13 thap nhit thi 7(x) 13 nho nhat.

T'(x):4,87zx—@,T'(x) =0 x= ‘3/% (théa man)
X V4

Bang bién thién:
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1625
2n

T(x) - 0 +

T(x) | == +5

of of625
27

Dé chi phi san xuat mdi chiéc binh 1a nhé nhat thi ban kinh day ciia binh 13 3/@@1 va chiéu

27

cao cua binh la: LOZ (cm)

,625
7| 33—
2r
Cau 16. Khi 1am nha kho, bac An mudn cira s6 ¢6 dang hinh chit nhat voi chu vi bang 4m (Hinh). Tim
kich thude khung ctra s6 sao cho dién tich ctra s6 16n nhat (d€ hiing dugc nhiéu anh sang nhat)?

Loi giai
Goi a,b lan luot 12 chiéu dai va chiéu rong cua cira s6 (m;a,b>0)
Chu victrasd 1a: 2(a+b)=4<=b=2—a
Dién tich ctrasd 1a: y=ab=a(2—a)=—-a*+2a
y=-2a+2=0=a=1

Bang bién thién:

x| 0 1 1o
y' + 0 _
1
Yy
0 —an

Tur bang bién thién, ta thdy max,,,, y = y(1) =1
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Vay dé dién tich cira s6 16n nhit bang 1m? thi chidu dai va chiéu rong bang nhau va bang 1m
Céu 17. Khbi luong ¢(kg) cia mdt mat hang ma ctra tiém ban duoc trong mot ngay phu thudc vao gia
\ 1 A el 1 A o a
ban p (nghin dong/kg) theo cong thitic p =15——¢g. Doanh thu tur viéc ban mat hang trén ctia cua tiém

dugc tinh theo cong thuc R = pgq .
a) Viét cong thirc biéu dién R theo p.

b) Tim gia ban mdi kildgam san pham dé dat duwoc doanh thu cao nhét va xac dinh doanh thu cao
nhit d6.

Loi gii
a) Ta co: pzlS—%q@q:ﬂlS—p)
Thay vao R = pg tadugc: R=p-2(15—p)=-2p* +30p
b) it y=-2p° +30p
Tap xac dinh: D = (0;+x)

Yy =—4p+30=0= p=1,5

Bang bién thién:
x| 0 7.5 40
yw + 0 —
112.5
¥~
Yy - g R""a i
.a-'"; H“'“'
- Ry
. - H"'\-\.
> - '\""'\-\.
0 -~ g S, —o0

Tur bang bién thién, ta thdy max, y = y(7,5)=112,5
Vay néu gia ban mdi kildgam san pham 1a 7,5 nghin dong/kg thi s& dat duoc doanh thu cao nhét
1a 112,5 nghin dong

Ciu 18. Nguoi ta bom xdng vio binh xing ciia mot xe 6 t0. Biét rang thé tich ¥ (lit) ciia lugng xing
trong binh xang tinh theo thoi gian bom xang ¢ (phut) dugc cho boi cong thirc
V(t)=300(¢*—£')+4;0<<0,5.

a) Ban dau trong binh xing ¢ bao nhiéu lit xing?
b) Sau khi bom 30 gidy thi binh xang ddy. Hoi dung tich cta binh xing trong xe 1a bao nhiéu lit?

¢) Khi xing chay vao binh xang, goi V'(¢) 1a téc do tang thé tich tai thoi diém ¢ voi 0<£<0,5
. Xing chay vao binh xing & thoi diém nao c6 toe do ting thé tich 1a 16n nhat?
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Cau 19.

Loi giai
a) Ban dau binh xdng c6 ¥ (0) =4 lit xang.
b) Sau khi bom 30s, ta c6 V' (0,5)=41,5!/

¢) Ta cé: V'(£)=300(2¢ -3¢

Nhan xét: V' (t) co dd thi 1a mot parabol nén tde do tang thé tich dat gia tri 1on nhét béng 100 tai
1
I=—s.
3
Gia str khéi lwong con lai cia mot chit phong xa (gam) sau ¢ ngdy phan rd dugc cho boi ham sb
m(t) =15e """,

Y

.

15 y=m(d

o| t
Khéi lwong m(¢) thay doi ra sao khi ¢ — +00?
Diéu nay thé hién trén Hinh nhu thé nao?
Loi giai
—0,012¢ 15

Ta co: lim m(¢) = lim 15e =lim———=0

t—>+0 —>+00 t—>+© e0,012t

Do d6, m(t) > 0 khi ¢ — +o0.

Trong hinh, khi # — +oo thi m (t) cang gan tryc hoanh O (nhung khong cham truc Or).

Cau20. Dé loai bo p% mot loai tdo doc khoi mot hd nuée, nguoi ta wdc tinh chi phi bo ra la
C(p)= 45p (tridu dong), véi 0 < p <100.
100-p
Tim tiém c4n dtng cta d6 thi ham s C(p) va néu y nghia thuc tién cua dudng tiém can nay.
Loi giai
Taco: lim C(p)= lim 45D _ 4o nén tiém can ding cua dd thi ham sé C(p) 1a p =100.
p—100~ p—1000 100 — p

Y nghia cta dudng tiém can 13: Khong thé loai bo hét loai tao doc ra khoi hd nude du chi phi 1a

bao nhiéu.
Cau 21. Mot cong ty san xuat d6 gia dung ude tinh chi phi dé san xuat x (san pham) la

C(x)=2x+50 (triéu dong)

Khi @6 f(x)= SE)) 13 chi phi san xuét trung binh cho mdi san pham. Ching to rang ham s
X
f(x) giam va lim f(x)=2. Tinh chét nay no6i 1én diéu gi?

Loi giai
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C(x) 2x+50

Taco: f(x)=
Vi f(x)= iz() <0 véi moi s6 thue x nén hamsd f(x) = SE)) giam.
X X
50
24—
lim £(x) = lim 2270~ lim ——X 2 (dpem)
X—>+0 X—>+0 X X—>+0

Tinh chit nay néi 1én: Khi san xuat cang nhiéu san pham thi chi phi san xut trung binh cho mdi
san pham cang giam, nhung khong dudi 2.

Céu 22. Mot manh vuon hinh chir nhat c6 dién tich bang 144 m> . Biét 46 dai mot canh cia manh vuon 14

x(m).

a) Viét biéu thtrc tinh chu vi P(x) (mét) ciia manh vuon.
b) Tim céc tiém can cua do thi ham sb P(x).
Loi giai

a) Do dai canh con lai cia manh vuon la: E(m)
X

144 2
Chu vi cua manh vuon la: P(x) = 2(x+ —j =2x+ ﬁ(m)
X X

b) Vi lim P(x)= lim [Zx + ﬁj =+00; lim P(x) = lim (Zx + &j =—00
X—>+00 X—>+00 X

X—>—00 X—>—00 X

Do d6, do thi ham s P(x) khong c6 tiém can ngang.

Vi lim y = lim (2x+&j =—o0; lim y = lim [2x+&j = +00
x—0" x—>0" X x—0" x—0" X

Do d6, d6 thi ham sé P(x) c6 tiém cén dingla x=0.

Ta c6: lim[P(x)—2x]= lim [2x+&—2xj = lim 288 =0

X x—>+o  x

Do 6, d6 thi ham sé P(x) ¢ tiém cén xién la: y = 2x.

Cau 23. Trong Hinh, duong vién bong cua dén nga 1én tuong 1a do thi cia ham sé y =55 —%\/xz +144

vO1 x va y tinh bang don vi centimét.

i

. M 1 S A ‘A A LN 5 A 1 A N
Ching minh rang y =55 —Ex la mot tiém cén xién cua do thi ham so nay.
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Giai

Tap xac dinh: D=R.

Taco lim KSS—%\/)CZ +144]—(55—%xﬂ = lim l(x—\/x2 +144)

X—>+0 x40 )

- tim l(ij_o
0 2 x+4/x7 +144
Tuong tu ta cling ¢6 lim KSS—%\/xz +144j—(55—%xﬂ =0.

1 ) ) Xy . 1
Do d6 y:SS—Ex 1a tiém can xién cua do6 thi ham so y:55—5\/x2+144.

Cau 24. Néu trong mot ngay, mot xuong san xuat dugc x kildgam san pham thi chi phi trung binh (tinh
bang nghin dong) cho mot san pham dugc cho bdi cong thirc:
+2
Clx)= 50x 000.

Tim cac duong tiém can ciia ham sé C(x).
Loi giai
Tap xac dinh: D =R\ {0}

50x+2000 2000

oo lim C(x) = lim 20X F2000 2000
x—0"

lim C(x) = lim
X0t x—0" X 0

x—0"
Vay tiém can ding ctia dd thi ham s 1a duong thang x =0

2000 2000

S0+ 50+
lim C(x) = lim 22X +2090 _ iy —— X =50;lim C(x) = lim 20x+2000 _ iy =50

X—>+00 X—>+00 x X—>+00 X—>—00 x X—>—00

Vay tiém can ngang cua do thi ham s6 1a duong thang y = 50

N . o ) 1 .
Cau 25. Nong d6 oxygen trong ho theo thoi gian ¢ cho bdi cong thuc y(¢) =5 —% , Vo1 y dugc tinh
+

theo mg /1 va ¢ dugc tinh theo gid, £ > 0. Tim cac dudng tiém can cta dd thi ham sd y(¢) . Tir d6, c¢6 nhan
xét gi vé nong do oxygen trong ho khi thoi gian ¢ tré nén rat 1on?

Loi giai
15¢
Xét y(t)=5-
) 9 +1
15 5
Taco: lim y(t)=lim| 5— 125t = lim w =lim—21% 1 _5
t—>+00 t—>+00 o +1 t—>+o0 o +1 t—+o0 9+ l
tZ
15 5
2 45 -——+ >
lim y(¢) = lim | 5— 125t ]= mMZ lm L _s
t—>—0 t——0 o +1 t——0 ot +1 t——0 94 l
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Vay duong thing y =35 1a tiém cén ngang ctia do thi ham sé
Nhan xét: Khi thoi gian ¢ tré nén rat 16n, ndong do oxygen trong hd tién dan vé& 5mg /1

Ciu 26. Mot bé chira 5000 lit nude tinh khiét. Ngudi ta bom vao bé d6 nude mubi c6 nong d6 30 gam
muoi cho moi lit nude véi toc do 25 lit/phut.
a) Chung to nong do mudi trong bé sau ¢ phut (tinh bang ti s6 cua khoi lugng mudi trong bé va
30¢
200+¢

thé tich nudc trong bé, don vi: gam/lit) 1a £ () =
b) Xem y = £(¢) 1a mot ham s xéac dinh trén nira khoang [0;+c0) , hdy tim tiém can ngang cua
dd thi ham s6 do.

¢) Néu nhan xét vé ndng do mudi trong bé sau thoi gian 7 ngdy cang 16n.

Giai

a) Sau ¢ phat, ta co: khoi lugng mubi trong bé 14 25. 30-7 = 750¢ (gam); thé tich ctia luong nudc
trong bé 1a 5000+ 25¢ (lit). Vay ndng do mudi sau ¢ phut 1a

750¢ 30¢
1)= = am/lit ).
/@ 5000+ 25¢ 200+t(g )
b) Ta co:
30¢

lim f(#) =lim
t—>+0 f( ) 1—>+o0 200 +t

=1lim| 30— 6000 =30.

£+ 200+¢

Vay duong thang y =30 1a tiém can ngang cta dd thi ham sé 7(¢) (Hinh).

¢) Ta c6 dd thi ham s6 y = f(¢) nhan duong thang y =30 1am tiém cén ngang, tirc 1a

khi ¢ cang 16n thi nong dd muoi trong bé s€ tién gan dén murc 30 (gam/lit). Luc dd, ndng d6 mudi
trong bé s€ gan nhu bang nong do muoi trong nudc muodi duge bom vao be.

Cau 27. S6 luong san pham ban dugc cia mot cong ty trong x (thang) duoc tinh theo cong thirc
9
S(x)= 200(5 ——j , trong d6 x>1.
2+x

a) Xem y =S(x) 1a mot ham s xac dinh trén ntra khoang [1;+o0) , hiy tim tiém cin ngang cta
d6 thi ham s6 do.

b) Néu nhan xét vé s6 luong san pham ban dugc ciia cong ty d6 trong x (thang) khi x da 16n.
Loi gidi

a) Ta co: lim S(x) = lim S(x) =1000
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Vay duong thang y =1000 1a duong tiém cén ngang ciia d6 thi ham sd S(x)

b) Khi x di 16n thi s6 luong san phdm ban dugc cua cong ti d6 trong thang x s& gan dat dugc
1000 san phim

Céu 28. Mot cbc chira 30m! dung dich KOH (potassium hydroxide) voi ndng do 100mg / ml .
Mot binh chira dung dich KOH khéac v6i nong d6 8mg / ml duoc tron vao cdc.

a) Tinh nong 46 KOH trong cbc sau khi tron x(ml) tir binh chtra, ki hiéu 1a C(x).
b) Coi C(x) 1a ham sb xac dinh véi x >0 . Khao sat su bién thién va v& do thi caa ham sé nay.
¢) Giai thich tai sao ndng 46 KOH trong cbc giam theo x nhung luén 16n hon 8 mg/ml.

Loi giai
a) Khéi luong dung dich trong cbc sau khi tron x(m/)KOH ti binh chira la:
m =30.100+8x = 8x +3000(mg)
Thé tich dung dich trong cdc sau khi tron x(ml) KOH tir binh chita 1a: V =30+ x(ml)

Nong d6 KOH trong cdc sau khi tron x(ml) tir binh chira 1a:

_ 8x+3000 (mg / mi)

m
Clx)=—
) V 30+x

b) Khao sat ham sb y=C(x)=w Vi x>0,
x+30

1. Tap xéac dinh ctia ham sd: [0;+0)
2. Sy bién thién:

c’(x)=i6oz<o,wzo
(x+30)

Ham s6 nghich bién trén (0;+o0).

Ham s6 khong c6 cuc tri.

lim C(x) = lim SX2000 _¢.
X—>+00 x40 x4 30

8x+3000

nhan dudng thang y =8 lam tiém can ngang (phan
x+30

Do d6, d6 thi ham s6 y = C(x) =
bén phai truc Oy )

Bang bién thién:
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x| —30 0 +o0

QWWWW =

00
. :

[y
L L .

3. Po thi: Giao diém cta d6 thi ham sd véi truc tung 1a (0;100).

132

w di qua céc diém (2005 20);(120;?)

D6 thi ham s6 y = C(x) =

8x+3000
x+30

D6 thi ciia ham s6 y = C(x) = v6i x>0 la phan nét mau xanh khong bi gach chéo.

|
| |
20 40 B0 80 100 120 140 160 180 200 220

¢) Vi C'(x)= 2760 <0,vx>0 va lim C(x) = lim 8x-+3000 =8 nén néng 46 KOH trong
(x+30)°

X—>+00 x—>+0 x4+ 30
cbe giam theo x nhung ludn 16n hon 8mg / ml
Cau 29. Trong Vit li, ta biét rang khi mic song song hai dién tr R, va R, thi dién trd twong duong R
RR
cua mach dién duoc tinh theo cong thitc R =——2— (theo V4t li dai cuong, NXB Gido duc Viét Nam,

1+2

2016).

Gia st mot dién tré 8Q duogc mic song song v&i mot bién tr& nhu Hinh. Néu dién tré d6 duoc
ki hiéu 12 x(Q) thi dién tr& twong dwong R 1a ham sb cia x. V& dd thi cia ham s
y=R(x),x >0 va dya vao dd thi dd v&, hiy cho biét:
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a) Dién tré twong dwong ciia mach thay doi thé nao khi x ting.
b) Tai sao dién tré twong duong cua mach khong bao gio vuot qua 8Q.
Loi giai
Khi mot dién tré 8Q dwoc mic song song v6i mot bién trd x(Q) thi dién tré twong duong cia

8x
x+8

mach la: R(x)= (Q)

V& db thi ham s6 y:R(x)zg—x v6i x>0,
x+8

1. Tap xéc dinh cta ham sd: (0;+0)

2. Su bién thién: R (x) = 64 ~>0,Vx>0
(x+8)
Ham sé dong trén (0;+00).
\ L1 . . . 8x
Ham s6 khong c6 cuc tri, lim R(x) = lim s =8
X—>+00 X—>+0 x4

Do d6, d6 thi ham s6 y = R(x) = 8—)68 v6i x>0 nhan dudng thang y =8 1am tiém can ngang
X+

(phan bén phai truc Oy).

Bang bién thién:
X 0 +0
v +

\

Do thi:

//%/

avs

10 12 14 16 18 20 22

Giao diém cua d6 thi ham sb véi truc tung 1a (0;0).
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. . . 24
D6 thi ham s6 y = R(x) = S_XS di qua cac diém (8;4);(12;;) .
X+

s oo 64
a) Vi R (x)= 187

>0,Vx >0 nén khi x tdng thi dién tré twong duong cuia mach tang.

6‘;)2 S 0,x>0 va lim R(x)= lim — =8 nén dién tro twong dwong ciia
+

x—>+00 x40 x 4 8

b) Vi R (x)=
(x
mach khong bao gio vuot quéa 8Q2.

Cau 30. Anh An cheo thuyén tir diém A trén bd mot con séng thang rong 3km va mudn dén diém B &
bo dbi dién cach 8km vé phia ha luu cang nhanh cang tét. Anh An c6 thé chéo thuyén truc tiép qua song
dén diém C r6i chay bo dén B, hodc anh c6 thé chéo thuyén thflng dén B, hoac anh cling co thé chéo
thuyén dén mot diém D nao d6 gitra C va B rdi chay bo dén B . Néu van tdc chéo thuyén 1a 6km /h va
van toc chay bo 12 8km / h thi anh An phai chéo thuyén sang bd & diém nao dé dén dugc B cang som cang
t6t? (Gia sir rang van toc ctia nudce 1a khong dang ké so voi van tdc chéo thuyén ciia anh An).

-3 km—{

Loi giai

Goi d6 dai doan CD 1a x(km)(0< x <)

Quing dudng AD dai: NAC® + DC? =9+ x> (km)
Quang dudng BD dai 8 —x (km)
Thoi gian nguoi d6 di dén B bang cach chéo thuyén dén mot diém D nao d6 gitra C va B 1di

2
chay bo dén B la: 9;’“ +88x (gidy)

2
Xét ham sé y = 92x 37X si0<x<s
Ta co: y':L—l
679+x 8
X 1 16x* =9(9+x%) xzzg 9
Yy =0 ——--—=024x=3J9+x" & N 7 &S x=—
6o+ 2 8 x>0 50 V7

Bang bién thién:
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Cau 31.

Cau 32.

Vay anh An phai chéo thuyén sang by & diém D cach B mot khoang bang %km thi dén B

som nhat.

Gia str chi phi (tinh bang trim nghin dong) dé san xuat x don vi hang hoa nao d6 1a:
C(x)=23000+50x—0,5x> +0,00175x".

a) Tim ham chi phi bién.

b) Tim C'(100) va giai thich ¥ nghia ctia né.

¢) So sanh C'(100) véi chi phi san xuét don vi hang hoa thir 101.
Loi giai

a) Ham chi phi bién 1a: C'(x) =0,00525x> —x+50.

b) Ta c6: C'(100) =0,00525-100> =100+ 50 = 2,5 (trim nghin dong)

Chi phi bién tai x =100 1a 250000 dong, nghia la chi phi dé san xuat thém mot don vi hang hoa
tiép theo (don thir 101) 1a khoang 250000 dong.
¢) Chi phi san xuat don hang thir 101 1a:
C(101)— C(100) = 24752,52675—24750 = 2,52675 (tram nghin dong)
Gia sir ham cau ddi v6i mot loai hang hod duoc cho boi cong thirc

354
P14 0,01x
luong don vi san pham da ban.

,x>0,trong d6 p la gia ban (nghin dong) ctia mdi don vi san pham va x 1a s6

a) Tim cong thic tinh x nhu 1 ham s6 cia p . Tim tap xac dinh ctia ham sé nay. Tinh sé don
vi san pham da ban khi gia ban ctia mdi don vi san pham 1a 240 nghin dong.

b) Khao sat su bién thién va v& d6 thi ctia ham sd x = x(p). Tir d6 thi d v&, hiy cho biét:
- S6 lugng don vi san pham ban dugc s& thay doi thé nao khi gia ban p ting;

- Y nghia thyc tién ciia gi6i han lim x(p).

p—0*
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Loi giai

‘ 354 354— p
Q) Vi p=—20 5 p(1+0,01x) =354 = p+0,01px=354=> x =
IVEP =100 Pt ) prnop 0.01p

Tap xéc dinh ctia ham sb 1a: (0;354]

354-240
0,01.240

2

V61 p=240 tacod: x=

Vay v6i gia ban mdi don vi san pham 14 240 nghin dong thi ban dugc 47,5 don vi san pham.

354—-p
0,01p

b) Khéo sat su bién thién cua ham sé: x = x(p) =

1. Tap xac dinh cta ham s6: (0;354]
2. Su bién thién:

3,54
(0,01p)’

Ham s6 nghich bién trén khoang (0;354).

Tacéd: x(p)= <0 v6imoi p e (0;354].

Ham s6 khong c6 cuc tri.

354—p

Gidi han: lim x(p) = lim = 400
i x(P)= I 01p
, A C 1N 4 354 - P , . ~ N 2 N N N
Do do, d6 thi ham s6 x =x(p) = 0.01 vol p € (0;354] nhan duong thang p =0 lam tiém can
,ULp
ding.
Béng bién thién:
T |0 354
y' -
4o
y - - o
- _ )
3. D6 thi:
Taco: f(p)=0-2"P _ 0 p=354
0,01p
354—p

ct truc hoanh tai diém (354;0).

Do thi ham sb x = =
i f(p) 0.0l

b
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354 -

Do thi ham sé x = f(p) = P 4 qua cac diém (300;18);(200;77).

0,01p
Ntz 354-p . NP .
b6 thiham so x= f(p) = 0.01 voi p € (0;354] 1a duong mau xanh:
,UIp
T X
100 1
80 |
60 T
40
p
0 100 200 300 354 7

- S6 lwong don vi san pham ban s& giam di khi gia ban ting, va s& khong ban dugc san pham nao
néu gia ban 14 354 nghin dong

- Y nghia thuc tién cta gidi han lim x(p): Vi lim x(p) = +o0 nén gia ban cang thap thi sé lugng
p—0* p—0*
don vi san pham s& ban duoc cang nhiéu.

Cau 33. Xét mot thau kinh hoi tu c6 tiéu cu f . Khoang cach p tur vat dén thau kinh lién hé véi khoang
cach ¢ tir anh dén thau kinh boi hé thirc:
1 1 1
+

pa f

a) Viét cong thirc tinh ¢ = g(p) nhu mot ham sé caa bién p e (f;+0).
b) Tinh cac giéi han lim g(p); lim g(p) va giai thich ¥ nghia cac két qua nay.
p—>+0 p_>f+

¢) Lap bang bién thién ctia ham sé ¢ = g(p) trén khoang ( f;+x).

Loi giai
a) Ta co: l+l—l:q=L.Dodé, ng(p)zp—f Vol p e(f;+0).
p q9 f p—f pP-
b) lim g(p)= lim —#— AT — lim g(p) = lim —*— A
+oop_f p%+ool_l S p— f
P
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Y nghia cia plg{lw g(p) = f: Khoang cach tir vat dén thau kinh tién ra v6 cung thi khoang cach
tir anh dén thu kinh xap xi tiéu cu.

Y nghia ctia plir? g(p) = +o00: Khoang cach tir vat dén thau kinh tién gan vé tiéu cy f thi khoang
céch tir anh dén théu Kinh 1a cang 16n.

_f2

¢)Tacod: g =g (p)= W <0Vp e (f;+9) nén ham sd nghich bién trén (f;+w).
p —
Bang bién thién:
p|f +on

g'(p) -

a(p) T~

Cau 34. Mot duong day dién duogc ndi tir mot nha may dién & 4 dén mot hon dao & C nhu Hinh. Khoang
cach tr C dén B 1a 4km . Bo bién chay thang tir 4 dén B vdi khoang cach 1a 10/km . Tong chi phi lap
dat cho 1 km day dién trén bién 1a 50 triéu dong, con trén dat lién 1a 30 tri¢u dong.

C

4 km

M A

B

Xéc dinh vi tri diém M trén doan AB (diém ndi day tir dat lién ra dao) dé tong chi phi lap dat
1 nho nhat.

Loi giai

Dit MB = x(km,0 < x <10), khi d6, AM =10 — x(km) vi MC =MB> + CB> =[x +16(km)
Khi d6, chi phi ndi dién tr 4 dén C 1a: f(x)=30(10—-x)+50Vx>+16 (triéu ddng)

. 50x X 3

Taco: f(x)=-30+——m—==0 ——=—"25x" =0x" +144 = x=3

Jx? +16 Jx*+16 5

(do 0=x<10)

Taco: £(0)=500; £(3) =460, £(10) =100+/29 nén chi phi nhé nhét 1a 460 tridu déng khi x =3

Vay M cich B mot khoang 3km trén doan AB (diém ndi day tir dat lién ra d4o) thi tong chi
phi lap dat 1a nho nhat.
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Céu 35. Khi mot vat la méc ket trong khi quan khién ta phai ho, co hoanh day 1én trén gay ra ting ap luc
trong phdi, theo d6 cuéng hong co that 1am hep khi quan khién khong khi di qua manh hon. Dbi véi mot
lwong khong khi bi day ra trong mot khoang thoi gian c¢b dinh, khi quan cang nho thi ludng khong khi cang
day ra nhanh hon. Van tdc ludng khi thoat ra cang cao, luc tac dong 1én vat la cang 16n. Qua nghién ctru
mot sb truong hop, ngudi ta nhan thiy van téc v cia ludng khi lién hé véi ban kinh x cta khi quan theo
cong thirc:

1 . .
v(x)= k(xo —x)xz,gxo <x<x,trongdo k lahangso (k >0) va x, 1a ban kinh khi quan ¢ trang

thai binh thuong. Tim x theo x, dé van tdc cta ludng khi mot con ho trong truong hop nay 1a

16m nhét.
(Ngudn: James Stewart, J. (2015). Calculus. Cengage Learning 8th edition, p.285)
Giai

Xétham so f(x) =(x, —x)x” voi x, c6 dinh va %xo <x<x,.

Do k la h::ing s6 nén van tdc cta luéng khi mot con ho 16n nhat khi f(x) dat gia tri lon nhét.
Tacd f(x)=—x +x,x;

f(x) ==3x" +2x,x;

f'(x):0<:>x:0h0?x=§xo.

Bang bién thién:

X %X 0 %xo X,
f'(x) + 0 —
(2x)
370
flx) g — T
(%) fix)

. 2
Dua vao bang bién thién, ta co max fx)=f (5 xo) )

5%

. . ¢ 2
Vay van toc cua luong khi mot con ho 16n nhat khi x = g X, -

Céu 36. Gia st chi phi cho xut ban x cudn tap chi (gdm: luong can bd, cong nhéan vién, gidy in,...) dugc
cho boi cong thuc:
C(x)=0,0001x> —0,2x+10000, trong d6 C(x) dugc tinh theo don vi 1 van ddng. Chi phi phat
hanh cho mdi cudn 1a 4 nghin dong.

a) Tinh tong chi phi T(x) (xuét ban va phat hanh) cho x cudn tap chi.

b) Tiso M(x)= ) duoc goi la chi phi trung binh cho mdt cudn tap chi khi xuat ban x cudn.
X

Tinh M (x) theo x va tim s6 luong tap chi can xuét ban sao cho chi phi trung binh 1a thip nhat,
biét rang nhu cau hién tai xut ban khéng qua 30000 cudn. Khi d6 chi phi trung binh cho mot
cudn tap chi 1a bao nhiéu?

Giai
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a) Chi phi phat hanh cho mdi cudn 1a 4 nghin ddng, tirc 1 0,4 van dong.
Suy ra chi phi phat hanh cho x cubn la 0,4x (van dong).

Theo d& bai, ta c6 tong chi phi xuat ban va phat hanh cho x cudn tap chi la:
T(x)=C(x)+0,4x =0,0001x> +0,2x +10000, x > 0.

™ _ 0,0001x+0,2+ 10000 .
X

b) Taco M(x)=

10000

X

Xétham sé f(x) =0,0001x+0,2 + , voi 0< x<30000.

10000 _ 0,0001x* —10000

f(x)=0,0001-— .
x x
£ (x)=0 < x =10000(do x > 0).
lim f(x) =+o0.
x—0"
Béng bién thién:
x |0 10 000 30000
f'(x) - 0 +
oo f(30 000)
0 | T fa0000) —

Dua vao bang bién thién, ta thiy gia tri cia M (x) nho nhat khi x =10000 .
Viy s6 luong tap chi can xuat ban sao cho chi phi trung binh thap nhat 1a x =10000 (cudn).
Chi phi trung binh cho mét cudn tap chi khi xuat ban 10000 cudn 1a: M (10000) = 22000 (dong)

Cau 37. Xét mot vat that dat trude thau kinh hoi tu ¢6 tiéu cu f/>0.Goi d la khoang cach tur vat dén
thau kinh (d >0),d" 13 khoang céach tir thiu kinh dén anh (anh that thi ¢ >0, anh ao thi d < O). Ta co

cong thirc: l:l+i, hay d’ :i.

f d d d—f
Xét truong hop f=3,ddt x=d,y=d . Taco hamsd y= 3x3 va x#3.
x_

a) Khao sat va v& d6 thi ctia ham s trén.
b) Dua vao dd thi ham sb trén, hay cho biét vi tri cua vat dé anh cua vat la: anh that, anh ao.
¢) Khi vat tién gan dén tiéu diém thi anh thay doi nhu thé nao?

Théu kinh hi tu

B

Vit AB I
4

_________________________________________________

Anh A'B'
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Tap xac dinh: D =R\ {3}

- Chiéu bién thién:

RN

- G161 han va tiém can:

<0< Vx e D nén ham sb nghich bién trén D

lim y = lim L =3; lim y = lim (3—)() =3 nén y =3 la tiém cén ngang ctia d6 thi ham s

X—>+0 x40 y —13 X—>—0 x>0l xy =3

) .3 ) .3 . A A s s aA g s A

lim y = lim =X +00; lim y = lim 2Y o _onénx=31a tiém can dung cua do thi ham so
x—3" x=3" x =3 x—3" x=3 x =3
- Bang bién thién:

T|_ o 3 400

! p—
Y
3 100
Y
e 3

Khi x=0 thi y=0 nén (0;0) la giao diém cta y véitruc Oy, Ox

yh

b) Dé anh cta vét 1a anh that thi d'>0 hay y >0=>x<0 hodc x >3 hay d >3 (do d 1akhoang
cach tir vat dén thau kinh nén d khong thé nho hon 0)

Dé anh cta vat 1a anh 4o thi d' <0 hay y<0=>0<x<3 hay 0<d <3
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¢) Khi vat tién gan dén tiéu diém thi khoang cach tir anh dén thau kinh tién dan t&i vo ciing, anh
cua vat dan bién thanh anh do

Cau 38. Ban Viét mudn ding tdm bia hinh vudéng canh 6dm lam mot chiéc hop khong nip, co day 1a
hinh vudng bang céach cat bo di 4 hinh vudng nhd & bon goc cia tam bia (Hinh).

A
. E

X

Ban Viét mubn tim d6 dai canh hinh vudéng cAn cit bo dé chiéc hop dat thé tich 16n nhét.
a) Hay thiét 1ap ham s biéu thi thé tich hop theo x v&i x 1a d6 dai canh hinh vudng can cat di.
b) Khao sat va vé dd thi ham s6 tim dugc.

Tir d6, hdy tu van cho ban Viét cach giai quyét van dé va giai thich vi sao can chon gia tri nay.
(Lam tron két qua dén hang phan muoi.)

Loi giai
a) Chiéu cao cua hop sau khi cat 1a: x
Chiéu dai ctia hop sau khi cit la: 6—2x
Chiéu rong cua hop sau khi cat la: 6—2x
Thé tich ctia hop 1a: ¥ (x) = x(6—2x)* = 4x* —24x” +36x
b) Tép xé&c dinh: D =(0;3)
- Chiéu bién thién:

, 1
% (x):12x2—48x+36:O<:{x

x=3

Trén cac khoang (0;1),(3;+) thi ¥ (x)>0 nén ham s dong bién trén mdi khoang d6. Trén

khoang (1;3) thi ¥'(x) <0 nén ham s6 nghich bién trén khoang doé.
- Cuec tri:

Ham s6 dat cuc dai tai x=1 va V=16

Ham s6 dat cuc tiéu tai x=3 va v,=0

- Bang bién thién:
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V'(x) + 0 -
716 -

V(z)

.-"" \"'-\.
.'"" .,
-~ \'\
I I .'-"’ . - 0

L

Khi x=0 thi ¥(x)=0 nén (0;0) la giao diém ctia do thi véi truc Oy

Ta c6: V(x) =0 dx’ —24x* +36x =0 | "
X

Vay dd thi ctia ham s6 giao véi truc Ox tai diém (0;0) va (3;0)

Ak

L6

Vi 0< x <3 (vi & mdi canh déu cit di 2 dau nén néu x >3 thi ban Viét phai cét hét tdm bia. Do
d6, ban Viét nén cit di 4 hinh vudng & goc c6 canh bang 1dm dé thé tich cta hop dat gid tri 16n
nhat 1a 16dm’ .

Ciu 39. Trong mot nha hang, mdi tudn dé ché bién x phan an (x lay gia tri trong khoang tir 30 dén 120)
thi chi phi trung binh (don vi: nghin dong) cua mdt phan an dugc cho boi cong thirc:
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C(x)=2x-230+ 7200
X

a) Khdo sat va v& d6 thi ham sé C(x) trén [30;120].

b) Tir két qua trén, tim s6 phan 4n sao cho chi phi trung binh ctia mot phan an 1a thip nhat.
Loi giai

Tap xac dinh: D =[30;120]

- Chiéu bién thién:

C'(x)=2-

7200 x =—60(loai)
—=0<
X x=60

Trén cac khoang (30;60) thi y'<Onén ham sd nghich bién trén khoang d6. Trén khoang
(60;120) thi y'>0nén ham sé dong bién trén khoang do.

- Cuec tri:
Ham s6 dat cuc dai tai x =60 va V. =10

- Cac gioi han tai vo cuc:

lim C(x) = lim (2x —-230+ 7200) = —o0; lim C(x) = lim (Zx ~230+ 7200) = +o0
X—>—®© X—>—© X X—>+0 X—>+0 X
- Bang bién thién:

z | 30 60 120

y' - 0 +

70 70
Y
10

Do thi ham s:
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b) Tir bang bién thién, ta thdy min,,,,,,, C(x) = C(60) =10
Vay dé chi phi trung binh ctia mot phéan 4n 13 thip nhat thi s6 phan an 1a 10
Cau 40. Dién tré R(Q) ciia mot doan day dan hinh tru dugce lam tir vat lidu co dién tro suét p(Qm),

chiéu dai ((m) va tiét dién S(m’) duoc cho béi cong thic R = pé

\) P

| . ]
| { I
re r
Gia str nguoi ta khdo sat su bién thién cta dién trd R theo tiét dién S (& nhiét do6 20°C) cua
mot soi diy dién dai 10m 1am tir kim loai c6 dién tro sudt p va thu dugc d6 thi ham sé nhu

Hinh.

R(Q) 4

0,002

0,0015
R=0,001

0,0011 1\ (0,000169; 0,001)
0,0005

O 0,0005 0,001 0,0015 0,002 0,0025 S(m’:)

a) Co nhan xét gi vé su bién thién cia dién trd R theo tiét dién S ?

b) Tir d6 thi, hdy giai thich ¥ nghia cua toa do giao diém cta do thi ham sé voi duong thang
R=0,001.

¢) Tinh dién tr& Suat p cua day dién. Tu do, hay cho biét day dién dugc lam béng kim loai nao

trong sO cac kim loai dugc cho & bang sau:

Bac 1,62.10°
Dong 1,69.10°
Vang 2,44 .10
Nhom 275 . 107°

Sit 9,68.10°

Loi giai
a) Khi § — 400 thi R — 0, nghia la khi S cang l6n thi R cang bé
b) Toa dd giao diém cta dd thi ham s6 véi duong théng R =0,001 cho biét khi S =0,000169m>
thi R=0,001
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Cau 41.
fo=

26t +10

_ RS _0,001-0,000169
( 10

¢) p =1,69.10(Qm)

Vay day dién tr¢ dugc lam bﬁng déng
SO dan cua mét thi trin sau ¢ nam ké tr nim 1970 dwoc udc tinh bai cong thirc
s (f(¢) dugc tinh bang nghin nguoi).

a) Tinh s6 dan cua thi tran vao nam 2022 (lam tron két qua dén hang phan nghin).

b) Xem y = () 1a mot ham s xéac dinh trén nira khoang [0;+00) . Khao sat va v& do thi ham s

AOR

¢) Pao ham cua ham s6 y= f(¢) biéu thi téc do ting dan sb cua thi trdn (tinh bang nghin
nguodi/nam).

- Tinh tdc d6 ting dan s6 vao nam 2022 cua thi trin do.
- Vao nam nao thi toc do tang dan s6 1a 0,192 nghin ngudi/nam?

Giai

26-52+10 1362

a) Ta co: 52)=
) /652) 52+5 57

~ 23,895 (nghin nguoi).

Viy s6 dan cua thi tran vao nam 2022 khoang 23895 ngudi.
b) 1) Su bién thién
- G161 han tai vo cuc va duong tiém cén ngang:

lim f(f) =26 . Do @6, dudong thang y =26 1a tiém can ngang cta d6 thi ham sd.
t—>+©

, 12 .
-f(t)=—"5>0 véimoi 120.
(t+5)
- Bang bién thién:
t 0 + o0

J2(t) +

=
> 20

f(1)

5

Ham sb d@)ng bién trén nira khoang [0;+c0) .
Ham s khong ¢o cuc tri.

2) Pd thi

- Giao diém cua db thi voi truc tung: (0;2).

26t +10

- D6 thi ham s6 di qua diém (1;6). Vay d6 thi ham s6 y = f(f) = 5
r+

, t=20 dugc cho ¢

Hinh.
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Cau 42.

2¢

120 40
(52+5)> 1083

¢) Téc d6 tang dan s vao nam 2022 cua thi tran 1a: f'(52) =

“Taco: £ (£)=0,192 < (:22 =0,192 < (1+5)> =625 <> ¢ =20 (do > 0).
+

>

Vay vao nam 1990, thi téc d6 ting dan s6 1 0,192 nghin ngudi/nam.

bé van dung dao ham va khdo sat ham sb vao giai quyét mot s bai toan trong thuc tién, trudc
hét ta can xay duyng mé hinh toan hoc cho bai toan, trong d6 khau then chdt 1 dua ra mot ham
s6 mod phong dugc mdi lién hé gitra cac ddi twong, hién tugng trong bai toan d6. O cac vi du trén,
nhimg ham sé nhu vy dugc cho san. Trong cac vi du dudi ddy, ta s& tim hiéu mot vai cach xay
dung don gian cho nhitng ham sb nhu thé.

(Bai toan thiét ké mo hinh dudng giao thong) Dé thiét ké mé hinh ciia mot doan dudng cao tdc

nbi hai suon doi v6i su khac biét vé do cao & vi tri hai sudn doi giao nhau 1 50 feet (Hinh 27), nguoi ta co
thé 1am nhu sau:

- Chon hé truc toa do Oxy voi gbe O 13 vi tri hai sudn ddi giao nhau, phwong ndm ngang 13 truc
Ox , don vi trén mdi truc toa do 1a feet (1 feet = 0,3048m ).

- Chon hai vi tri 4, B 1an lugt trén hai suon doi. Bﬁng cach do dac tai thuc dia, ta xac dinh duoc
toa do cua hai diém 4,B va goc déc o (don vi: do) tai diém B cua sudn doi. Gia st ta c6
A(~1000;60), B(1000;90) va tan e = 0,04 (Hinh)

- Trong hé truc toa 46 Oxy, quan sat dudng cong (v& bang nét dut) md phong doan dudng cao
téc ndi hai swon doi, duong cong d6 goi nén hinh anh d thi ciia ham s6 bac ba. Vi thé ta ¢6 thé
chon ham sé bac ba y = f(x)=ax’ +bx’ +cx+d(a #0) sao cho trong hé truc toa do Oxy, dd
thi cia ham s6 d6 trén doan [-1000;1000] md phong doan duong cao tdc can thiét ké. Ta chon
theo nguyén tic: Hé sb goc cua tiép tuyén tai B cua dd thi ham sé d6 bang 0,04.

vA
........ L R D—
""""" A1(— 1 000 : 60) -
— ——1././-:‘.:??:"/
2 m = 50 fi
Khong vé theo diing ti I¢ xich o

Hay xac dinh ham s béc ba do.
Giai
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Do db thi ham s bac ba y = f(x) = ax® +bx* +cx+d(a # 0) di qua diém (0;50) nén d =50,

suyra y = f(x)=ax’ +bx’ +cx+50. Do dd thi di qua cdc diém A(—1000;60), B(1000 ; 90) nén

. {—100000000051 +10000005—1000c =10 , {—IOOOOOOOOa +100000b —100c =1 |
10000000004 + 10000005 +1000c = 40, 100000000 +1000005 +100c = 4

1

b=
suy ra 40000
100000000a +100c =1,5.

Tacé: f (x)=3ax’ +2bx+c =3ax’ +

x+c
20000

Do hé sb goc cua tiép tuyén tai B cia dd thi ham sé d6 bang 0,04 nén
£ (1000) =3000000a + % +¢=0,04, tiec 1a 3000000a +c =—0,01.

Ta c6 h¢ phuong trinh sau:

1

100000000a +100c =1,5 a=- 80000000
suy ra
3000000a +c =-0,01, o 11
400°

| (R B B

X+ X+ x+50.
0000000 40000 400

Vay ham s6 bac ba can tim 13 f(x) =—

Cau 43. (Bai toan thiét ké mo hinh danh gia ki nang) Mot trung tdm day nghé can thiét ké mo hinh dénh
gia ki nang cua mot hoc vién theo hoc nghé danh may. Nguoi ta c6 thé 1am nhu sau:
- Bé xay dung mo hinh toan hoc cho bai todn trén, ta sir dung thong ké. Bang cach khao sat toc
d6 danh may trung binh S (tinh bang tir trén phut) ciia hoc vién d6 sau ¢ tuan hoc (5<1<30),
ta thu thap cac so liéu théng ké dugc cho trong Bang

t |5 |10 [ 15 [20]25]30
S | 3856 |79 |90 ] 93| 94
- Ta can chon ham s6 y = f(¢) dé biéu dién cac s lidu & Bang, tirc 1a ¢ hé truc toa 4 Oxy, dd

thi cia ham sb do trén khoang (0;+0) "gan" véi cac  diém  A(5;38),
B(10;56),C(15;79), D(20;90), E(25;93), G(30;94) . Ngoai ra, do toc do danh may trung binh cta
hoc vién tang theo thoi gian ¢ va chi dén mot gidi han M nao d6 cho dii thoi gian ¢ c6 kéo dai
dén vo cung nén ham s0 y = f(¢) phai thoa man thém hai di€u kién: Ham s6 do déng bién trén
khoang (0;+) va tlirEO f(t)=M eR,M >94. Vi cic ham da thirc (v6i bac 16n hon hoic bang
1) khong thoa man hai diéu kién d6 nén ta chon mot ham phan thtrc hitu ti dé biéu dién cac s6
at+b

+d

liéu & Bang. Ta c6 thé chon ham sb c6 dang f(¢) = (ac #0) cho muc dich do. Dya vao

Bang, ta chon ham sé f(f) = M(z >0).
t+

a) Dua theo mo hinh do, du doan tdc d6 danh may trung binh ctua hoc vién do6 sau 40 tuan (lam
tron két qua dén hang don vi cua tur/phut).

b) Xem y = f(f) 1a mot ham sé xac dinh trén khoang (0;+00), hdy tim tiém can ngang cta dd
thi ham s do.
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¢) Néu nhan xét vé téc d6 danh may trung binh cta hoc vién d6 sau thoi gian ¢ ngay cang lon.
Giai

a) Taco: f(40)= % ~98. Vay toc d6 danh may trung binh ctia hoc vién do sau 40
+

tuan 1a khoang 98 tur/phut.

b) Ta ¢6: lim /(1) = lim =2t =289 _ jiny 110—ﬂj=110.
140 1=+ t+2 =40 t+2

Vay dudng thang y =110 14 tiém c4n ngang ctia do thi ham s y = £ (¢).

¢) Do duodng thiang y =110 14 tiém c4n ngang cta d6 thi ham sb y = £(¢) nén khi ¢ cang l6n thi
téc do danh may trung binh ciia hoc vién d6 s& tién gan dén mirc 110 tir/phut.

\ . 1107 -280
Cha y: Bo thihamso y= f(¢) = t—2(t >0) duoc cho ¢ Hinh.
+

v= 110

110

Do thi d6 giao véi tryc tung tai diém c6 toa do 1a (0;-140) .

CAu 44. Mot trang sach c6 dang hinh chit nhat véi dién tich 1a 384 cm” . Sau khi dé 18 trén va 1& dudi déu
la 3cm, d¢ 1€ trai va lé phai déu la 2cm . Phan con lai cua trang sach dugc in chir. Kich thudce toi uvu cua
trang sach la bao nhiéu dé phan in chir trén trang sach co6 dién tich 16n nhat?
Loi giai

Gia str chiéu dai cta trang sach 13 x va chiéu rong 1a y . Theo dé bai, dién tich cua trang sach 1a:

xy =384 cm’

Khi dé 1& trén va 18 dudi déu 1a 3cm, 18 trai va 18 phai déu 1a 2cm thi dién tich phan in chir s&

la: (x=2.3)(y-2.2)=(x—6)(y—4)

Ta co: x=ﬁ (1)
y

4
Thay x vao phuong trinh (x —6)(y —4) ta thu dugc (x—6) (ﬁ — 4]
X

f(x)z(x—6)[%—4j

—>f'(x):—4+(23?4]
X

f'(x):0—>—4+(2i?4]:0—>x:24
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Thé vao (1): x=24— y=16

Vay kich thudc cta trang sach c6 chiéu dai 24cm , chiéu rong 16cm thi phan in chit trén trang
séch 6 dién tich 16n nhét
Céau 45. Mot bac ndng dan c6 ba tim ludi thép B40, mbi tAm dai a(m) va mudn rao mot manh vudn doc
b séng ¢6 dang hinh thang can 4BCD nhu Hinh (bd song 1a dudng thing CD khong phai rao). Hoi bac

do6 c6 thé rao dugc manh vuon co6 dién tich 16n nhat 1a bao nhiéu mét vuong?
A a(m) B

a(m) aim)

D G
Loi giai

Gia st chicu dai cua hai canh day cua hinh thang can lan lugt 1a x va 2x, va chicu dai cia canh
bén la @ —3x. Do do, chiéu cao cta hinh thang can la: 4 = /(a —3x)* —x°

(x+2x)h _ 3xy/(a—3x)" —x°
2

2

Dién tich cua hinh thang can la: S =

bé tim gia tri 16n nhét cia S, ta can tim gia tri x sao cho dao ham cia S theo x béng 0. bao
ham cta S theo x dugc tinh bang cong thuc sau:

s __ 3x(x-9) 3J—x% +(a—3x)

S =
dx 2\/—x2 +(a—3x)° 2

Giai phuong trinh §* =0

Sau khi giai, thay x vao cong thirc dién tich S, ta im duoc dién tich 16n nhét cia manh vuon
a*\3

4

cothéraodugcla § =

Cau 46. Tu tong kho ¢ dia diém C cach bo s()ng I(km) , ngudi ta can van chuyén hang hoa dén tram
trung chuyen M & bo song dé rdi van chuyen tiép bang duong thiy dén kho cang B (hinh v&). Hay hoach
dinh tuyen duong bo tir C dén M va tiép den 1a tuyén duong thuy dén B sao cho chi phi van chuyén l1a
thdp nhat, biét rang chi phi van chuyén mot tan hang (trén ciing mot don vi khoang cach) theo dudong bo
dat gap 4 1an chi phi theo dudng thuy.

Bai giai

Puong nhién néu phi van chuyén theo duong bd bang hoic thap hon theo dudng thuy thi ngudi
ta chi can vach tuyén duong bo thang tir C dén B 1a xong.
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Ta ki hiéu khoang cach AM 13 x; khoang cachtir 4 dén B 1a p (c6 dinh). Khi d6 chi phi vén
chuyén mot tdn hang tr C dén B 1a k- f(x) v6i k 1a hang sd ndo d6 cho trude va f(x) duoc
xac dinh boi biéu thirc

f(x) =4I+ +(p—x),0<x< p.

Ta can tim gia trj nho nhat cua f(x). Ta cd

W15
15

f(@)=0s1x,

Dé dang kiém tra réng f(x) dat cuc tiéu tai x, vado la cuc tiéu duy nhét. Luc nay, CM tao voi

J15

CA mot goc o ma tano :F

Dé xét xem hiéu qua kinh té, ta gia thiét gia van chuyén mot tin hang trén don vi dudng di theo
duong thang 13 a (d6ng), cong boc d& (tai M ) va xép 1én tau tai B 1a b ddng. Khi d6 tuyén
giao thong thity bd d6 c6 loi vé kinh té néu 4aCM +aMB +b < 4aCB .

Cau 47. Theo cac nha diéu cam hoc, khi bay ngang qua mit nudc, chim phai tiéu ton nhiéu nang luong
hon so véi khi bay ngang qua dat lién, va theo ban nang, chim luén chon duong bay tiéu ton it nang luong

nhit.

Mot con chim cit canh tir dao 4 cach bo bién 4km . Hiy xem A nhu 13 mot diém, bo bién 1a
mot duong thang; va goi B 1a hinh chiéu vudng gbc ciia 4 1én bd bién. Quan sat cho thay: trudc
tién chim bay dén mot diém C trén bd bién, sau d6 méi bay doc theo bd bién dén to D ciia né.
Gidsu B va D cachnhau 12km .

bat r=w/I,

trong 46 W va L 1an luot 13 nang luong tiéu ton moi kilomét bay khi chim bay ngang qua mit
nuée va khi chim bay ngang qua dat lién.

z C B bién D

Xac dinh vi tri cia C néu r = \/5 .
Loi giai
Ta dat BC = x(km) v6i x €[0;12]. Khi d6 ning lwong tiéu ton suét hanh trinh bay cta chim
(theo quan sat) 1a 16+ x> -W +(12—x)L = Lf (x), f(x) =ri16+x* +12—x.
: 4
Pgo ham /' (x) = ————-1=0 & x=———=4 (vir =v2).

J16+ 22 NE
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Ham sb f nghich bién trén [0;4] va dong bién trén [4;12] nén ham sé f nho nhét tai x =4,
tac la BC =4(km).

Ciu 48. Hiy chon dia diém dé xiy dung mot ciy cau vuot song sao cho chiéu dai doan duong nbi hai dia
diém cho trude ¢ hiru ngan va ta ngan song la 16n nhat (hinh v¢).

Loi giai

Gi4d str hinh vé trén 1a so d6 dia diém xay dung ciu va vung gan cac dia diém 4 va B ¢ hai phia
cua song. Theo bai ra, ta c6 cac khoang cach a,b,c va h 1a khong doi.

Néu cau duogc xay dung nhu vay thi chiéu dai cia doan dudng ndi cac dia diém 4 va B sé& bang
[=1(A,B)=AC+h+DB.

Ta dat bién x = A,C 1a khoang cach gitta 4, va C,x €[0;c].
Ta co

AC =A+a’ +x* ,DB =/b* +(c—x)* vado @6 [(x) =~a" +x’ +h+\/b2 +(c—x)*,xe[0;c].

Nhu vay, bai toan da cho quy vé tim gi tri nho nhat ciia ham s6 /(x) trén doan [0;c]. Ta co

I(x) = X . x—c
\/a2 +x° \/b2 +(c—x)’

_ x/b* +(c—x)* +(x—c)Wa’ +x°
\/(az +x2)(b2 +(c—x)’ '

Pao ham /' (x) =0 khi x/b* +(c—x)* +(x—c)Wa’ +x* =0.

Giai phuong trinh nay, ta dugc

x’ [bz +(c—x)2] =(x—c)’ (a2 +x2)

b’x’ =a’(x—x)°.
ac
H=——
Vay nghiém ctia phuong trinh 12 a-
. = ac
a+b
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Nghiém x, nam ngoai doan [0;c]. That vay, néu a>b thi —2

A LA dv ac
>1 nén hé thirc x, =
a—b a—b
chtng t6 rang X, >c. Néu a <b thi x, <0 cling nam ngoai doan [0;¢]. Piém X, = nam
a+
trong khoang (0;¢) v6imoi gia tri duwong a,b,c viluc doé x, >0 va <l=>x, = <c.
a+b a+b

Mit khéc, dao ham /'(x) ton tai khip noi nén ngoai x,
han nao khac.

c Y1y e A \ -2 r
0 thi ham s6 khong con diém téi
a—+

Lap bang bién thién
z 0 bid c
I'(z) - 0 +
o JJ”.
- )
min

Tt bang bién thién ta suy ra ham s6 1 (x) dat cuc tiéu duy nhat tai diém x. Gia tri cuc tiéu d6
cling chinh la gia tri nho nhat d6i v6i chiéu dai /(x) trén doan [0;c]. Piéu d6 c6 nghia la cau can
xay dung tai dia diém ma AC = ac

a+b

Cau 49.

Mot chat diém chuyén dong theo quy luat s(f) =6t —* —9¢+1, s tinh theo mét, ¢ tinh theo
gidy. Trong 5 gidy dau tién, thoi diém ¢ ma tai d6 van tdc cua chuyén dong dat gia tri 16n nhat sé& 14 bao
nhiéu?

Loi giai
Ta co van toe 12 v(£) =5 (1) =12t =3t> =9,y (t) =6t +12,v () =0 = 1 = 2.

Lap bang bién thién, ta c6
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t 0 2 5
v'(t) + 0 -
3.
e ;r \\\‘\
l‘{f‘f /’/ \\‘\
)// ™ -
~ S
y ~ \\\\
) o Y

Dua vao bang bién thién, ta c6 max, .5, V() =v(2) =3.

Vay trong 3 gidy, vén tdc cta chuyén dong dat gia tri 16n nhét.

Cau 50. Mot cai day dai L duogc cit thanh hai doan. Mot doan bj ndi thanh dang hinh vudng va doan kia
1a thanh hinh tron. Cai day s€ bi cat nhu thé nao sao cho tong dién tich bao gom baoi hai doan day nay la

a) Cuc dai;

b) Cuc tiéu.

Loi gidi

Gid st x 1a canh cua hinh vuong va » 1a ban kinh cua hinh tron nhu hinh vé

L

4 27r

Tong dién tich 1a 4 = x* + 7%, trong d6 x va r lién hé boi phuong trinh 4x + 277 = L.

°

1

Tur hai phwong trinh nay, tacdé 4=x+7 =

(L—4x)* =x° +i(L—4x)2.

Dao ham A :2x+L2(L—4x)(—4):2x—g(L—4x):0<:>x:l(L—4x)<:>x: .
4 V4 V4 4+

B A . " 8 A ) A A
Pao ham cap hai 4 (x) =2+ — >0 nén ta c6 két ludn sau:
V4
a) Pé lam cuc dai 4, chung ta phai Iya chon x =0 va stir dung tat ca cai day lam duong tron.
Néu chung ta ¢ nhat dinh cit cai ddy thi a) khéng c6 cau tra 101 vi khi d6 chung ta ludn c6 thé

tang tong dién tich bang cach dung doan day con lai.
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Cau 51.

b) Tong dién tich dat cuc tiéu khi x = . Vay chiéu dai ctia doan day di dung 1am hinh vuong

4+
sé1a 4x = va chiéu dai doan day 1am hinh tron sé 1a
4+
L—4x = L_4_L:7Z_L
4+ 4+7

Chu ¥ rang, dién tich dat cuc tiéu khi ma dudng kinh ctia dudng tron bang canh cua hinh vudng,

vi 27r:l(L—4x):l L—- 4L\ _1 7L :L.
b T 4+ T 4+n 4+rxw

Mot nha may san xuét cac hop dung xa phong hinh try nhan a don dat hang ddi vai cac hop c6

thé tich duge chi o 1a V, . Dién tich toan b bé mit ctia mot cai hdp s& dat cuc tiéu khi nao? Va sd luong

kim loai can cho nha may la bao nhiéu?

Cau 52.

Loi giai
Gia st 7 14 ban kinh ctia day va & 1 chiéu cao cua hinh tru. Thé tich 1a: ¥, = zr°h

Dién tich bé mat toan phan la: 4 =27z + 7rh.

. V. 2
T hai phuong trinh ndy taritra 4 = 271> + zrh =271 + 27r —5 = 27r + ﬁ
r r

Paoham A4 = 4ﬂr—2—lj 0= 271 =V,.
r

Giai phuong trinh nay ta dugc » =3 i =>h= 2‘3/1
2 2

Vay khi 4 =27 hay chiéu cao ciia hinh try bang ban kinh day thi thé tich hinh try 1a 16n nhat,

Mot nguoi dan 6ng mudn ha thiy chiéc thuyén ciia minh tir diém 4 trén bo mot con song rong

3km va mudn cdp bén sang diém B cia bo ddi dién, cach 8km theo hudng xudi dong v6i thoi gian nhanh
nhat c6 thé (xem hinh v&)

B 8km
C @ D B

3km

A

Ong c6 thé chéo truc tiép sang diém C bd dbi dién r6i sau d6 chay xudng diém B , hodc éng c6
thé chéo thang sang diém B , hoic chéo dén diém D giita C va B r6i sau d6 chay xudng diém
B . Néu ong c6 thé cheéo qua song voi van toc 1a 6km / h va chéo xudi dong voi van toc 8km / h
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, thi 6ng nén dung chén,cfr diém péo dé dén B nhanh nhat? (Gia sir vén toc ctia dong nude khong
anh huong bao nhi€u dén van tdc cheéo thuyén cua nguoi dan ong).

Loi gidi
Goi x la khoang cach tir C d&én D thi khoang cach ma ngudi dan 6ng phai chay 1a DB =8—x
va theo dinh li Pythagore, ta c6 dugc khoang cach duong chéo: AD = m

A O . N Kho? sch
Ta 4p dung cong thirc Thoi gian = ———t——

van tdc

x*+9

va thoi gian chay bang S—Tx . Nhu vay tong thoi gian T

VXt +9 Jr8—x

Thoi gian chéo thuyén bang

dugc viét dudi dang ham sé theo x: 7(x) =

6 8
Mién xac dinh ctia ham s6 T 1a [0;8]. Chi y rang néu x = 0, thi 6ng chéo téi C, vanéu x=8
thi ong cheo thing téi B . Pao hamcia T 1a 7T'(x) = E
6vx*+9 8

Str dung diéu kién x>0, ta co

=0 o> -1
6vx*+9 8

]

S4x=3x*+

@16x2:9(x2+9)
< Tx? =81

9
O X=—.

Nzl
V7 V73

Ta tim gia tri cia T tai ba diém 1,5; 1+? ~1,33 va rah 1,42

Vay nguoi dan 6ng nén cho thuyén chéo dén bo dbi dién cach diém xuat phat 1a % ~ 3, 4(km)

theo hudng xudi dong.

Ciu 53. T mot tim bia carton hinh chit nhat c6 kich thudc 1a axb véi a <b. Nguoi ta cat bo 4 hinh
vuodng bang nhau ¢ 4 goc o1 go thanh mot hinh hdp chir nhat khong c6 nap. Hoi canh cua hinh vudng cat
di phai bang bao nhiéu d€ hinh vudng d6 ¢ thé tich 16n nhat?

Loi giai
. \ 5 . A < . 0 goge A N a
Goi x 1a canh ctia hinh vudng cat di, ta phai ¢6 di€u kién 0 < x < 5

Khi d6 thé tich hinh hop 18 V' (x) = x(a — 2x)(b—2x) = 4x* —2(a + b)x’ + abx.
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Bai toan tr¢ thanh bai todn tim max Vi(x).

xe(O;%j
Taco V' (x)=12x> —4(a+b)x +ab
Taco A =4(a+b)’ —12ab=4(a’ —ab+b*)>0, Va,b.

Do @6 V' =0 ludn co6 hai nghiém phan biét. Nghiém 1a

_a+b— a’—ab+b* <y _a+b+\/az—ab+b2

' 6 2 6

a+b
X +x,=—>0

Ap dung dinh 1i Viéte, ta c6 suyra 0<x, <x,.

XX, :a_2b>0

a

Hon nita, ta co V' (%j:f [Ej:az —ab=a(a—-b)<0

Do do O<xl<%<x2

Bang bién thién
a
z| 0 * 2
V'(z) + 0 -~
max
Vi) s
"

Duya vao bang bién thién ta thiy ¥ dat gié tri 16n nhat khi x = X, =

a+b—+a*—ab+b*
c .

CAu 54. Can phai xay dung mot hé ga, dang hinh hop chir nhat c6 thé tich V(m3) khong ddi, hé sb k>0

cho trude (£ 1a ti s6 gitra chiéu cao cua ho va chiéu rong cia ddy. Hay xac dinh céc kich thudc cua day de
khi xay tiét kiém nguyén vat li¢u nhat.

Loi giai
Goi x, (0 < x < y) l1an luot 13 chiéu rong va chiéu dai cua day hd ga. Goi & 1a chiéu cao cua hd
ga (h>0).
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Theo baira, tacd h=kx va V=hxy:>y:£=L2.
hx  kx

Dé tiét kiém nguyén vat li€u nhét, ta can tim cac kich thude sao cho dién tich toan phén cua hd
ga l1a nho nhat.

Khi do, taco S, :2xh+2yh+2xy:2x(kx)+2(/cx)-é+2x%.
(k1)
Haytaco S, = 2o’ +——F—
X

k+le

2(
Xétham sé f(x) = 2ke> +—~ K
X

Bai toan trd thanh tim gid tri nho nhét ciia f(x) v6i x>0.

k+1
2 k k%%’ — (k+1)V
Tacod f(x)=4kx— =2 .
S (%) = P

Taritra f(x)=0 x, = 3/(1‘;% >0.

Lap bang bién thién, ta c6

T 0 Tg 4o
7(z) I
flz)
- flzy)”

Duya vao bang bién thién, ta rit ra min_, f(x)=f [3 e

Khido =3 ya = o KEEDV
(k+1) 2

Cau 55. Kinh vién vong Hubble dugc tau khong gian Discovery dua vao sir dung ngay 24/4/1990. Phuong
trinh biéu dién van tdc ciia tau khong gian nay tir liic roi bé phong ¢ =0 cho dén khi tén lira vao thoi gian
t =126 giay dugc cho boi

v(t) =0,001302¢° —0,09029¢” +23,61¢ — 3,083 (feet / ).

(k+1)VJ

Hay sir dung phuong trinh nay dé tinh cac gia tri cuc dai va gia tri cuc tiéu cua gia toc tau giita
ltc cat canh va lac hoan toan dugc phong di.
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Loi giai
Bai toan yéu ciu chiing ta di im cuyc tri ctia ham sb gia toc, chir khong phai 13 cuc tri ciia ham
van toc. Ta co a(f) = v (£) = 0,003906¢> —0,18058¢ +23,61.

DPao ham a (¢) =0,007812¢ —0,18058 =0 <> ¢ ~ 23,12.

Tinh gié tri tai cac diém 0;23,12 va 126, ta duoc

a(0) = 23,61;:a(23,12) = 21,52 va a(126) = 62,87.

Vay gia toc cuc dai cia tau 1a 62,87 f1 /s va gia tc cuc tiéu cua tau 1a 21,5211/ s>.

Céu 56. Enzyme la protein hoat dong nhu mot chét xtc ta 1am tang tbc do phan tmg hoa hoc xuit hién
trong cac té bao. Trong mét phan (mg nao d6, mét enzyme duoc chuyén héa thanh mot enzyme khac, dugc
goi 14 enzyme san pham. Enzyme san phiam nay hoat dong nhu mot chét xtic tic cho chinh sy hinh thanh

cta nd. Toec @6 R ma tai do enxyme san pham dugc tao thanh dugc cho bdi phuong trinh R = kp(l -p ),
trong d6 [ 13 tong s lugng enzyme ban dau va enzyme san pham, p 1a lugng enzyme san pham, va k 1a
hang s6 duong. Vi gid tri nao cia p thi R dat gia tri 16n nhat?

Loi giai

Taco R:k(pl—pz)
bao ham R'(p)=0<:>k(l—2p)=0<:>p=é

Tacd R'(p)=-2k <0,nén ham s6 dat cuc dai tai p= é . Pay cling chinh 14 gi4 tri 16n nhét cia
ham sd.
% :
Cau 57. Ham chi phi cia mgt nha may duoc cho boi1 C=C(Q) = e +30+400 trong d6 C la tong chi
phi san xuat Q don vi san pham. Véi mirc san lugng 1a bao nhiéu thi chi phi trung binh tinh trén mdi don
vi san pham 14 thap nhat? Khi d6 chi phi trung binh tdi thiéu bang bao nhiéu?
Bai giai

Ham chi phi trung binh

Q—2+3Q+400
€4 — 2.3, o5
0 0 4 0
Taco C(Q)—Z—4QOO Q24_Q12600

Vi C'(Q)= SQO—O >0, nén ham sé C dat cyc tiéu tai 0 =40.

c-C0)-

=0 0=40

. Loy = 4 4
Chi phi trung binh toi thiéu la C(40) = 70 +3+ 4i00 =23
Cau 58. Mot nha dia chét hoc dang ¢ tai diérp A trén sa mac. Anh ta mudn dén diém B cach A mot dogm
la 70 km . Trong sa mac thi xe anh ta chi c6 thé di chuyén v6i van toc 1a 30km / h . Nha dia chat ay phai dén
dugc diém B sau 2 gio. Vi vay, néu anh ta di thang tr 4 dén B s€ khong thé diing gio. May man thay,
c6 mot con duong nhya song song véi
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duong ndi 4 va B vacach AB mdt doan 10km . Trén duong nhya nay, thi xe ciia nha dia chét
hoc ¢6 thé di chuyén véi van tbe 50 km /. Lam thé ndo dé nha dia chit hoc dén sém nhét (dam
bao trong khung gid cho phép)?

A 70km
Samac
b *
H 5 Budng nhya D

Loi giai
Goi H,K,C,D lacac diém nhu trong hinh vé&.

Goi HC=x(0<x<70) va DK =y(0<y<70).

2 2
Quing duomg di tir A dén C 1a AC=100° +x° =4, = A€ VO +X
vSahara 30
A 10° +y°
Quing dudmg di tir D dén B 13 DB=+[100° +? =1, =25 - _ .
vSahara

CD  70-(x+y)

Quang dudng ditr C dén D la ¢, = 50

vduong nhua

Tong thoi gian ma nha dia chat hoc ditir 4 dén B 1a T =1, +¢, +t,

N +\/102+y2 L T0-(x+7)
30 30 50

Suyra T'(x;y) =

Pay 1a mot biéu thic co dang dbi xtimg 2 bién x, y va ta cAn tim min 7(x; y)

V102 + 42 N J107 + 37 LT0-(x+p)

Taco T(x;y)=
(60 =""5, 30 50
Hay, ta c6
2 2 _ 102+ 2 _
T(x:y) 10" +x +35 x+\/ y +35 y
30 50 30 50
=f()+f()
2, .2 _
Xét ham s& f(u) = 103;“ 1357 ocu<0,
Pao ham
. u 1
S w)=

30410% +22 50

S A10% +u? =5—u>0<:>u:£.
3 2
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Lap bang bién thién, ta co min( jf(u) f( j §(9)
Do do, tacd T(x;y) = f(x)+f(y)_§§ 5(9) f? 1,93.

Dau "=" xay ra khi va chi khi x=y = g(km) .
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