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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Cau 1.

Cau 2.

Cau 3.

UNG DUNG THUC TE PAO HAM VA KHAO SAT HAM SO

DANG 1: UNG DUNG THU'C TE PAO HAM

Loai 1: To4n thye té lién quan dén chuyén ddng: vén toc, gia toc

Phuong phép: Néu phuong trinh chuyén dong cua vat 1a s = £ (¢)

+ Van tbc tirc thoi cia vat tai thoi diem ¢: v(¢) = £'(¢)

+ Gia tbc tirc thoi cua chuyén dong: a(t)= f"(t).

(TH) Chuyén dong thang xac dinh boi phuong trinh s = —3¢* (¢ tinh bang gidy, s tinh bang
mét). Tim ménh dé dung.

A. Van tdc ctia chuyén dong khi 1 =3s 1a v=12m/s.
B. Van tdc cta chuyén dong khi 1 =4s 1a v=24m/s.
C. Gia toc cta chuyén dong khi # =4s 1a a=9m/s>.
D. Van toc cua chuyén dong khi 1 =3s 1a v=24m/s.
Loi giai
Chon B
Ta c6 phuong trinh van tdc theo thoi gian 1a v =s'= 3t>—6¢
Khi 7 =4s thi van toc dat v(4)=3.4"-6.4=24m/s.
(TH) Cho chét diém chuyén dong véi phuong trinh s =—#*+6¢” voi t€[0;6]. Tai thoi diém
nao thi van tc ciia chat diém bang 0 ?
A. ls. B. 3s. C. 2su D. 4s.
Loi giai
Chon D
Taco v(t)=s'(r) =3t +121.
1=0
t=4
Vay tai thoi diém 7 =4 s thi van tc ctia chat diém bang 0 .
(TH) Mot vét chuyén dong véi phuong trinh S(¢)=¢'+4¢>, trong d6 ¢(gidy) la khoang thoi

v(1)=0 < -3t* +12t=0 c{

gian tinh tir lue vat bét dau di chuyén, S(¢) (mét) 1a quang duong vdy chuyén dong duoc trong

t gidy: Tinh gia toc clia vat tai thoi diém vén toc bang 11(m/s).

A. 14(m/s%). B.12(m/s’). C.13(m/s%). D. 11(m/s’).
Loi gidi

Chon A

Van téc chuyén dong clia vat c6 phuong trinh 1a ¥ (¢) =3¢ +8¢.

Gia téc chuyén dong ctia vat c6 phuong trinh 1a a(7)=6+8.

Thoi diém van téc bang 11(m/s) Gng véi 3° +8t =11t =1(s).

Gia toc cua vat can tim 1a a(1)=6+8 = 14(m/s2) .

(TH) Cho chuyén dong thang xac dinh boi phuong trinh S = —#* +3¢* +9¢ , trong d6 ¢ tinh bang

gidy va S tinh bang mét. Tinh van toc cta chuyén dong tai thoi diém gia toc triét ticu.

A. 1lm/s. B. 6m/s. C.12m/s. D. Om/s.
Loi gidi

Chgn C

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 2
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Van tdc cua chuyén dong chinh 13 dao ham cip mot cia quing duong: v=S"'= -3 +6t+9
Gia tbc cia chuyén dong chinh 1a dao ham cip hai ctia quing dudng: a=8"=—-61+6

Gia tdc triét tiéu khi §"=0 <r=1.

Khi d6 vén tbc cua chuyén dong 1a S'(1)=12m/s.

Cau 5. (TH) Mot chat diém chuyén dong thing quing dudong dugc xac dinh boéi phuong trinh
s =1 =3* -5 trong d6 quing dudng s tinh bdng mét (m), thoi gian t tinh bang gidy (s). Khi
do6 gia tbe tirc thoi ciia chuyén dong tai gidy thir 10 1a
A. 6m/s*. B. 240m/s”. C. 60m/s>. D. 54mf s*.

Loi giai
Chon A
Taco v(t)=s'(t)=3t>-6t; a(t)=v'(t)=6:-6.
Gia toc chuyén dong tai gidy thir 10 12 a(10) =v'(10)=6.10=6 = 54(m/ s*).

Ciu 6. (VD) Mot vat chuyén dong trén dudng thang duoc xac dinh boi cong thirc s(7) =1 — 1> + 5t +2
, trong d6 ¢ 1a thoi gian tinh bang gidy va s 1a quing dudng chuyén dong cua vat tinh bang mét.
Céac ménh dé sau dung hay sai?

a) Van tdc cua vat tai thoi diém =2 1a 9(m/s).
b) Gia tdc cia vt tai thoi diém =3 14 16(m /).
¢) Quang dudng chuyén dong cua vat tai thoi diém ma van tc cua vat bang 45 (m / s) la 70 (m)
d) Van tdc cua vat tai thoi diém ma gia tbc cua vat béng 34 (m / sz) la 101 (m / s) .
Loi giai

(a) Sai. Vén tc cua vat tai thoi diém 7 12 v(1)=+s'(¢) =31 —2¢+5.
Van toc clia vat tai thoi diém 1 =2 1a v(2)=3.2-2.2+5=13 (m/s) nén mé¢nh dé sai.
(b) Diing. Gia tc cua vat tai thoi diém ¢ 1a a(t)=s"(r)=6t-2.
Van tdc cua vat tai thoi diém =3 1a a(3) =6.3-2=16 (m/ sz) nén ménh dé dung.
(¢) Sai.  Van tbe ' cua vat béng 45 (m/ s) tai thoi diém ¢ suy ra

t=4 (théa min)
v(1)=4538 -2+5=45

t=—— (loai)

3

Quéng dudng chuyén dong cua vat tai thoi diém 1=41a s(4)=4"-4’+54+2=70 (m) nén
ménh dé dung.
(d) Pung. Gia téc cua vat bang 34(m/ sz) tai thoi diém ¢ suy ra
a(t)=34<6t-2=34<1=6
Van toc clia vt tai thoi diém 1=6 1a v(6)=3.6°~2.6+5=101 (m/s) nén ménh dé ding.

Cau 7. (VD) Mot chét diém chuyén dong theo quy luat S =6¢> —¢°, van téc v (m/s) ciia chuyén dong
dat gi4 tri 16n nhat tai thoi diém ¢ (s) bang
A.2(s) B. 12 (s) C.6(s) D. 4 (s)

Loi giai
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Chon A

Van toc ciia chuyén dong 1a v=s"tic 12 v(t) =12 -3¢, >0
Vi)=12-6t,V'(t)=0t=2

Béng bién thién:

! 0 2 +00
V' (1) + 0 —
12

V(1) /

Ham sd v(¢) ddng bién trén khoang (0;2) va nghich bién trén khoang (2;+o)
< Max v(t) =12 khi #=2. Van toc dat gia tri 16n nhat bang 12 khi £ =2.

: 1 . . .
Cau8. (VD) Mot vat chuyén dong theo quy luat s = —§t3 +61% voi t (gidy) 1a khoang thoi gian tinh
tir khi vat bat dau chuyén dong va s (mét) 1a quing duong vat di chuyén duoc trong khoang
thoi gian do. Hoéi trong khoang thot gian 9 gidy ké tir khi bat dau chuyén dong, van toc 16n nhat
cua vat dat duoc bang bao nhiéu?
A. 243 (m/s) B. 27 (m/s) C. 144 (m/s) D. 36 (m/s)
Loi giai
Chon D
Taco: v=s'=—t>+12t; V=2t +12; vV =0<1=6.
BBT
r 10 6 9
V' + 0 —
36
v / \
Nhin bbt ta thdy van téc dat gid tri 1on nhat khi ¢ =6. Gia tri 16n nhat 1a v(6) =36m/s.
Cau9. (VD) Mot chit diém chuyén dong theo quy ludt S(¢)=1+3¢"—¢'. Vén toc cua chuyén dong
dat gi4 tri 16n nhat khi ¢ bang bao nhiéu
A t=2. B.t=1. C.t=3. D. r=4.
Loi giai
Chon B
Chat diém chuyén dong theo quy luat S(¢)=1+3¢"—¢'. Vi vn toc cua chuyén dong & thoi
diém ¢ chinh la S'(¢); ta di tim gié tri 16n nhat cia ham s6 S”(¢).
Taco §'(1)=(14362—F) =61 -3 =-3(~21) =3-3(¢-1) <3, Ve eR
max S'(¢)=3 khi t-1=0<1¢=1.
R
Cau 10. (VD) Mot chat diém chuyén dong theo quy luat S = —gﬁ +4% +9¢ voi t 1a khoang thoi gian
tinh tir lac vat bét dau chuyén dong va S 1a quing dudng vat chuyén dong trong thoi gian do.
Hoéi trong khoang thoi gian 3 gidy, ké tir lac bat dau chuyén dong, van tdc 16n nhat cua chat
diém la bao nhiéu?
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A. 11 (m/s). B. 25 (m/s). C.24 (m/s). D. 100 (m/s).
Loi gidi

Chgn C

Vén téc cua chat diém 1a v(¢)=S"(¢t)=—t* +8t+9.

Xéthamsd f(t)=v(t)=—t+8t+9 trén doan [0 ;3].

Béng bién thién:

¢ —o 0 3

ﬁ 3
e 24
:&’Jgﬁ \+m

Tir bang bién thién suy ra van tc 16n nhat ctia chat diém trong khoang thoi gian 3 giy, ké tir
lic bat dau chuyén dong 1a 24 (m/s) dat tai £ =3(s).

e

+o

Cau 11. (VD) Mot chét diém chuyén dong c6 phuong trinh chuyén dong 1a s =—* + 61" +17¢, véi ¢(s)
1a khodng thoi gian tinh tir e vt bit dau chuyén dong va s(m) la quang dudng vat di duoc
trong khodng thoi gian do. Trong khoang thoi gian 8 gidy dau tién, van toc v( m/s) cta chét
diém dat gia tri 16n nhat bang?

Ciu 12. (VD) Mot chat diém chuyén dong theo phuong trinh S =-2¢ +18¢* +2¢ +1, trong d6 t tinh
bang gidy (s) va S tinh bang mét (m). Tinh thoi gian vén toc chat diém dat gi4 tri 16n nhat.
A.t=5s B.t=6s C.t=3s D.t=1s

Loi giai
Chgn C
Co v(t)=S8"=-6f"+36¢+2. Dy la ham s0 béc hai c6 a <0 nén né s& dat gié tri 16n nhat tai
b
t=——=3(s
2a ( )
7 1

Cau 13. (VD) Mot vat chuyén dong theo quy luét s = _§t3 +61% voi t (gidy)la khoang thoi gian tir khi
vét bat dau chuyén dong va s (mét) 1a quéang duong vat di chuyen trong thoi gian d6. Hoi trong
khoang thoi gian 6 gidy, ké tir ltc bat dau chuyén dong, van téc 16n nhét vat dat dugc bang bao
nhiéu?

Loi giai
Pap an: 24(m/s)
J4 ’ 3 2 3 2 3 2
Taco v=s'=-=1 +12t=—-2(F -8t +16)+24=24-=(r-4) <24
2 2 2
Vay max v(t)=24(m/s) tai thoi diém 7 =4 (giay).

Céu 14. (VD) Mot chat diém chuyén dong theo quy luat s(¢)=—#’+6¢> véi 1a thoi gian tinh tir lic bét
dau chuyén dong, s(¢) 1a quang duong di duoc trong khoang thoi gian #. Tinh thoi diém t tai
d6 van tdc dat gia tri 16n nhat.

Loi giai
Pap an: =2
s(t)=—t + 6t
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v(t)=s(t)=-3t>+12¢
2
12 12 12

Viax = =2t
4.(-3) 2.(-3)

, 1
Cau 15. (VD) Mot vat chuyén dong theo quy ludt s = gﬁ — 1% +9¢,v6i 1(gidy) 1a khoang thoi gian tinh
tir lac vat bat dau chuyén dong va s (mét) 1a quéang duong vat di dugc trong thot gian do. Hoi
trong khoang thoi gian 10 giay, ké tir lic bat dau chuyén dong, van tdc 16n nhat cua vat dat
dugc bang bao nhiéu?
Loi giai
P4p 4n: van toc 16n nhat 1a 89 (m/s).
Taco v(t)=s'(t)=1>-2t+9.
Taco: v'=2t-2 =V =01=1
Tinh: v(1)=8; v(10)=89, v(0)=9.
Véy van toc 16n nhat 1a 89 (m/s).
Cau 16. (VD) Mot chat diém chuyén dong theo quy lut s(¢) =" —gﬁ (m). Tim thoi diém ¢ (gidy) ma
tai d6 van toc v(m/s) cua chuyén dong dat gid tri 16n nhat.
Loi giai
Pap an: =2
. L . 1
Van toc cua chat diem chuyén dong theo quy ludt: v(z)=s'(¢)=2¢ —Etz.
Van toc cia chuyén dong dat gid tri 16n nhat khi v(¢)=2¢ _Etz dat gia tri [on nhat <> ¢=2.
Cau17. (VD) Mot chat diém chuyén dong trong 20gidy dau tién c6 phuong trinh
1 . .
s(t)= Et4 —1* +6¢* +10¢ , trong d6 ¢ >0 v6i ¢ tinh bang gidy (s) va s(¢) tinh bang mét (m )
. Hoi tai thoi diém gia toc cua vat dat gia trj nho nhit thi vén tdc cua vat bang bao nhiéu?
Loi giai
Dap an: v=28(m/s)
. , 1
Van toc cua chuyén dong 1a v(¢)=s'(¢) = §t3 -3 +12t +10.
Gia toc clia chuyén dong 1a a(t)=v'(¢)=1>—6t+12 =(¢ —3)2 +3.
Vay gia toc dat gié tri nho nhét khi #=3. Khi d6 van toc cia vat bang v(3)=28(m/s).
Cau 18. (VD) Mot chat diém chuyén dong trong 60gidy dau tién c6 phuong trinh
1 2 . .
s(t)= Et4 —§t3 +6t” +7t, trong d6 ¢ >0 v6i ¢ tinh bang gidy () va s(¢) tinh bang mét (m)
. Hoi tai thoi diém gia toc ctia vat dat gia tri nho nhét thi van tdc cta vat bang bao nhiéu (két
qua lam tron hang phan muo1)?
Loi giai
. . 1
Van toc cua chuyén dong 1a v(z)=s'(¢) = §t3 —262 12t +7.
Gia toc cua chuyén dong 1a a(t)=V'(t)=1"—4t+12 = (¢ - 2)2 +8.
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Vay gia téc dat gia tri nho nhat khi #=2. Khi d6 véan téc cia vat bang v(2) = ?(m/s) :
Dap an: 25,7
Céu 19. (VD) Mot vat chuyén dong trén dudong thiang duoc xac dinh boi cong thire s(£) =£° =3t + 7t -2
, trong d6 ¢ >0 va tinh bang gidy va s 13 quing duong chuyén dong duoc cta vat trong ¢ gidy
tinh bang mét. Khi do:
a) Toc d6 cua vat tai thoi diém =2 1a 7(m/s)
b) Gia tbc cta vt tai thoi diém 1 =2 12 6(m/s*)
¢) Gia toc ctia vt tai thoi diém ma van tbc ctia chuyén dong bing 16m/s” 1a 10(m /s*)
d) Thoi diém ¢ =1 (gidy) tai d6 van tdc ctia chuyén dong dat gia tri nho nhét
Loi giai
Tacod: s (t)=3t"-6t+7 vas (1)=6t—6.
(a) Van tdc cua vat tai thoi diém =2 1a: v(2)=5(2)=3.22-62+7=7(mls).
(b) Gia tbc clia vt tai thoi diém 1=2 1a: a(2)=v'(2)=5"(2)=6.2-6=6(m/s*).
(¢) Van tdc ctia chuyén dong bang 16m /s tai thoi diém ¢ nghia 1a:
t =3 (thda man)
t =—1 (loai)
Gia toc cta vt tai thoi diém =3 1a: a3)=v'(3)=s"(3)=63-6=12(m/s”).

vi)=s()=16 &3 -6t+7=16<=

(d) Van téc cua chuyén dong co phuong trinh v(¢) = 3t — 6t + 7 1a mot parabol, c6 dinh
b A . . s i .
S(—z—;—4—] S(1;4) vahé so a=3>0 nén ham so c6 gia tri nhd nhat bang 4 tai ¢ =1.
a a
(hodc str dung may tinh Casio dé tim min)
Vay tai thoi diém ¢ =1 thi van toc cua chuyén dong dat gia tri nho nhat bang 4(m/s).
Ciu 20. (VD) Phuong trinh chuyén dong cua mot hat dugc cho boi cong thic

s(1)=10+ V2 sin (% + 4m] , trong d6 s tinh bang centimet va ¢ duoc tinh bang gidy.

Xét tinh ding sai ctia cac ménh dé sau

a) Gia toc ciia hat tai thoi diem ¢ =3 gidy 1a —167° cm/s®

b) Van toc cuia hat tai thoi diém =3 giay la 27 cm/s.

¢) Van tdc 16n nhat cua hat dat duge 1a 47r\/§ cm/s.

d) Gia tdc nhé nhit cua hat dat duoc 13 —167° cm/s>.
Loi gidi

Ta co:

Van tdc ciia hat tai thoi diém ¢ 1a v(¢)=s'(¢) = 472 cos(% - 4m] :
Gia tdc clia hat tai thoi diém ¢ 1a a(¢)=s"(¢)=—-167°+2sin (% - 4m] :

(a) Pung. Tai thoi diém =3 gidy thi gia toc cta hat 14 @ =—167°+/2 sin (%+12ﬂ) =—167"

(cm/sz).
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(b) Sai. Tai thoi diém ¢ =3 gidy thi van tdc ctia hat 1a v =47+/2 cos(% + 477.3] =4r (cm/s).

(¢) bung. Ta c6 —47T\/§ < 471\/5 cos (%+ 4ﬂt] < 477\/5 nén van toc 16n nhét cua hat dat duoc

1a 47~/2 cmis.
(d) Sai. Taco —167°v2 <—167°/2sin (%+4m) <167°+/2 nén gia téc nho nhat ctia hat dat

dugc 1a —167°v2 cm/s’.

Céau 21. (VD) Mot chat diém chuyén dong theo phuong trinh s = f(¢) =0,5cos(27t), trongdé s tinh
bang mét, ¢ tinh bang giy.
a) Van toc tirc thoi cua chét diém tai thoi diém ¢ 1a -z sin(27t) (m/'s) .
b) Gia toc tirc thoi ciia chét diém tai thoi diém ¢ 1a —2cos(27¢) (m/s?) .
¢) Van toc 16n nhat cua chét diém bang 7 (m/s) .
d) Gia toc 16n nht cita chat diém bing 27° (m/s”) .
Loi giai
(a) Bung; s'= f'(t)=-0,5.27.sin(271) = —xsin(2zz) (m/s) . Suy ra (a) ding.
(b) Sai; s"= f"(¢)=—27"cos(2xt) (m/sZ) . Suy ra (b) sai.
(¢) Bung; v(1)=-xsin(27zt) < m(m/s), vi —1<sin(27¢) <1,V¢>0. Suy ra (c) dang.
(d) bung; Vi —-1< cos(27tt) <1,V >0nén a(t) = f"(t) = —2ﬂ2.cos(2ﬂt) <27’ (m/s2 ) Suy
ra (d) dang.
Cau22. (VD) Mot chat diém chuyén dong trong 20gidy dau tién c6 phuong trinh
1 : : . :
s(t)= Et4 —1* +61°+10¢, trong d6 1 >0 v6i ¢ tinh bang gidy (s) va s(¢) tinh bang mét (m)
. Hoi tai thoi diém gia téc cta vat dat gid tri nho nht thi van tdc cua vat bang bao nhiéu?
Loi giai
. . 1
Van toc cua chuyén dong 1a v(¢)=s'(¢) = §t3 -3 +12t +10.
Gia toc cua chuyén dong 1a a(¢)=Vv'(¢)=1" -6t +12 =(t —3)2 +3.
Vay gia toc dat gié tri nho nhét khi #=3. Khi d6 van toc cua vat bang v(3)=28(m/s).
Dap an: 28
: 1 o .

Cau 23. (VD) Mot vat chuyén dong theo quy luat s = §t3 —1t* +9¢, v6i t(gidy) 1a khoang thoi gian tinh
tir luc vat bat ddu chuyén dong va s (met) la quéng duong vat di dugc trong thoi glan d6. Quang
duong vat di duoc tinh tu luc bat ddu chuyén dong dén lic vat dat van tdc nho nhat bang (1am
tron két qua dén hang phan trim)?

Loi giai
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Cau 24.

Cau 25.

Cau 26.

Taco: v=s'(t)=£~2t+9=(t-1) +8>8=v>8.

Do d6 vat dat van toc nho nhat bang 8 khi 7 =1.

Vay quing dudng vét di dugc 1a s(1) = %(1)3 ~(1)"+9.1= ? ~8,33m.

Dap an: 8,33
(VD) Mot chat diém chuyén dong c6 phuong trinh s =—# +¢>+¢+4 ( ¢t la thoi gian tinh
bang gidy). Gia toc cua chuyén dong tai thoi diém van toc dat gia tri 16n nhat la
Loi gidi
Vian tdc cta chat diém co phuong trinh 1a: v=s'=-3¢" +2¢ +1.
I3 14 .2 . . 4 . _b 1
Van toc cua chat diém dat gia tri 16n nhat khi ¢z = 2— = 5 .
a
Gia tdc ctia chat diém c6 phuong trinh 1a: s" = —6¢+2.
. + 3r A A A e s 1z A v A N 1
Tai thoi diém van toc dat gia tri 16n nhat thi gia toc bang s "(gj =0.
Pap an: 0 ) . i
(VD) Mot con lac 16 xo dao dong di¢u hoa theo phuong ngang trén mat phang khong ma sat, co

. 2 o : .
phuong trinh chuyén dong x = 4cos(m _Tﬂj +4(cm) , trong d6 ¢ 1a thot gian tinh bang giay.
Tim thoi diém ma vén tdc tirc thoi cua con lic bang 0(cm/s)1a ¢ = % +k(k € Z)(s), trong d6
a,b1a cac sd nguyén va phan sb % 1a phan s6 t6i gian. Tinh téng a+b?

Loi giai
. ) 2
Ta co: v(t)=x =—4rsin (m‘ —?j .
Thoi diém ma vén tdc tirc thoi cua con lic bang 0 nghia 13 v(£) =0

<:>—47rsin(m—2—ﬂj:0®sin(m—2—ﬂ]zo
3 3
<:>ﬂt—2—ﬂ=k7t<:>t:§+k(keZ).

Vay céc thoi diém ma van toc tire thoi cua con lac bang 0 13/ ¢ = §+ k(k € Z)(s)
Suyraa=2,b=3,nén a+b=>5.
Pap an: 5
(VD) Trong 18 gidy dau tién, mot chat diém chuyén dong theo phuong trinh
s(t)=—t +18> +¢+3, trong d6 ¢ tinh bang gidy va s tinh bdng mét. Chét diém c6 van toc tirc
thoi 16n nhét biang bao nhiéu mét trén gidy trong 18 gidy dau tién d6?

Loi giai
Tra 10i: 109
Ta c6 van tbc tire thoi 1a s'(¢) =-3¢” +36¢ +1. Lap bang bién thién ciia ham s6 s'(7) ta c6 van

tc tic thoi dat gia tri 16n nhat bang 109 m/s.
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Loai 2: Ung dung thyc té khac o
Cau 27. (VD) Trong 200 gam dung dich muoi nong do 15%, gia su thém vao dung dich x (gam) mudi
tinh khiét va dugc dung dich c6 nong do £ (x)%.

100(x +200)

a) Him s6 f(x)=
) f( ) x+30
b) Pao ham ctia ham s ludén nhan gi tri 4m trén khoang (0 ; + ).

¢) Thém cang nhiéu gam mudi tinh khiét thi ndong d6 phan trim cang ting va khong vuot qua
100%.

d) Giéi han ciia f(x) khi x dén dén duong vo cuc bang 100.
Loi giai

Y a) | b) | ¢) | d)
Kétqua | S | S | P | P

a) Trong 200 gam dung dich mudi néng d6 15% co 200.11750 =30 (gam) mudi tinh khiét. Khi

thém x (gam) mubi tinh khiét vao 200 gam dung dich mudi néng do 15% thi c6 (x+30)

(gam) mudi tinh khiét. Khi @6, ta c6 ham s6 1a

PR TRLLICESD I
x)=————2"_Suy ra a) sai.
x+200 Y
b) Ta c6 f'(x):LOOZ>O,Vxe(O;+oo). Suy ra b) sai.
(x+200)

¢) Vi f(x) dong bién trén khoang (0;+00) nén khi x ting thi f(x) tdng. Nghia 1a khi thém

cang nhiéu gam mudi tinh khiét thi dung dich c6 ndng do phan trim cang ting.

x 100(x+30
Vi x+30 < x+200 v6i moi x € (0;+) nén x+30 <1 dan dén f(x) :L< 100.
‘ ) x+200 ‘ x+200
Nghia la nong d6 phan tram khong vuot qua 100% khi cho thém nhiéu gam muoi tinh khiét vao.
Suy ra c) diang.
d) Ta co:
100 (x + 30) i
lim f(x)=lim =100. Suy ra d) ding.
X—>+400 X—>+00 X+
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UNG DUNG THUC TE PAO HAM VA KHAO SAT HAM SO
DANG 2: UNG DUNG THU'C TE TINH PON PIEU VA CUC TRI HAM SO

I. TINH PON PIEU CUA HAM SO

1. Dinh nghia

V61 K 1a khoang hay doan hodc nira khoang.

Gia st ham s0 y = f(x) xéc dinh trén K .

+ Ham s6 y = f(x) dong bién (ting) trén K néu véi moi cdp x,, x, thudc K ma x, nhé hon x, thi
/(%) nhohon f(x,), thcla x, <x, = f(x)< f(x,);

¢ Himsd y=f (x) nghich bién (giam) trén K néu véi moi cip X, x, thugoc K ma x;, nho hon x, thi
f(x) l6nhon f(x,), tcla x, <x, = f(x)>f(x,).

Ham s6 y = f(x) dong bién hay nghich bién trén K dugc goi chung la don digu trén X .

2. Pinh li

Cho ham s6 y = f(x) c6 dao ham trén K .

* Néu f'(x)>0 v6i moi x thudc K thi hamsb f(x) dong bién trén K .

* Néu f'(x)<0 v6éi moi x thudc K thi hamsd f(x) nghich bién trén X .

Pinh Iy mé rong

* Néu f'(x)20, Vxe K (dau"="xay ra tai mot s0 hitu han diém) thi ham s6 dong bién trén X .

* Néu f'(x)<0, Vxe K (diu"="xay ra tai mot s0 hitu han diém) thi ham s nghich bién trén X .
3. Quy tic xét tinh don diéu ciia ham sb

Budérce 1: Tim tap x4c dinh. Tinh f”(x).

Buée 2: Tim céc diém tai d6 f”(x) bang 0 hodc f*(x) khong xéac dinh.

Buéc 3: Sap xep cac dlem do theo thir tu tang dan va lap bang bién thién.

Buéc 4: Néu két ludn vé cac khoang ddng bién, nghich bién cua ham sb.

II. CU'C TRI CUA HAM SO

1. Dinh nghia

Pinh nghia 1. Him s6 f/(x) xéc dinh trén tdp D c R.

v Diém x, € D duoe goi 1a diém cuc dai ctia ham s6 f(x) néu ton tai mot khoang (a;6) = D sao
cho x,e(a;b) va f(x)< f(x,),Vxe(a;b)\{x,}.
v Diém x, € D dugc goi 1a diém cuc tiéu clia ham s0 £ (x) néu ton tai mot khoang (a;b) < D sao
cho x, €(a;b) va f(x)> f(x,),Vxe(a;b)\{x,}.
2. Piéu Kién cin va di dé ham sb ¢6 cuec tri
Dinh1i 1 (Diéu kién cin ). Néuham sb f(x) dat cuc tri tai diém x, va ham s0 f c6 dao ham tai diém

X,, thi f'(xo) =0.
Tuy nhién ham s c6 thé dat cyc tri tai mot diém ma tai d6 ham s6 khong c6 dao ham , chang han véi ham

Pinh li 2 (Piéu kién di ). Ta co
+)Néu f'(x)<0,Vx e(a;x,)vaf'(x)>0,Vxe(xy;b) thi ham so f (x)dat cuc tiéu tai diém x;.
+)Neu f'(x)>0,Vxe(a;x,)va f'(x)<0,Vxe(x,;b) thiham sd f(x)dat cuc dai tai diém x,.

Tirc 13, néu dao ham ctia ham s6 y = f(x) d6i dau tir &m sang duong khi di qua x,
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[z 0 }

" "\ -

woer

Ta ndi, do thi ham s6 ¢6 diem cyc ticu 1a M (x5 v, ) -

r — I 4o

Hop

ol TN

— 0 — 2

Néu dao ham ctia ham s6 y = f (x) d6i dau tir dwong sang am khi di qua x,

Ta noi, d6 thi ham s6 c6 diém cuc dai 1a M (xy; .5 )

Chii y: Khong can xét c6 hay khong dao ham tai X, .

B - BAI TAP
Caul. (TH) Gia sir s6 dan ctia mot thanh phd sau ¢ nim ké tir ndim 2010 duwoc mo ta boi ham sb
3+15¢ . . ek ‘ ‘
N(t)= L t>0, trong do N(¢) dugc tinh bang triéu nguoi. Biét dén so cia thanh pho d6
—t+
ludn ting nhung s& khong vurot qua bao nhiéu? (Viét cau tra 1oi theo don vi triéu nguoi)

Loi giai

Ta co: th() lim 3+1
1=+ >+ —f 42

Vay dan s caa thanh phd ludn ting nhung s& khong vuot qua 15 triéu nguoi.

=15.

Cau 2. (TH) Mot xuong san xuat dugc x kilogam san pham trong ngay thi chi phi trung binh (tinh

bang nghin dong) cho mot san pham duoc cho béi cong thire: C (x)= 20x++2000 , x>0.Biét

X
chi phi trung binh cho mét san pham ludn giam nhung s& khong thap hon bao nhiéu?? (Viét cau
tra 101 theo don vi nghin dong)
Loi giai
. . 2
Ta co: lim C(x)= llm S0x+2000 50.
t—>+0 —>+00 X

Vay chi phi trung binh cho mét san pham ludn glam nhung s€ khong thap hon 50 nghln dong.
Cau 3. (VD) Gia sir chiéu cao ( tinh bang cm ) ciia mot giong cay trong ( trong vong mdt s6 thang nht

dinh) tudn theo quy luat logistic dugc mo hinh hod bang ham sb

200
t)= , 1>0.

/() 1+4e™’
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Trong d6 thoi gian ¢ duoc tinh bang thang ké tir khi hat bat diu nay mam. Khi d6 dao ham
£'() s& biéu thi toc d0 tang chiéu cao cua giéng cdy do6. Hoi sau khi hat giéng bat dau nay
mam thi sau bao nhiéu thang tdc do ting chiéu cao cua ciy 1a 16n nhat?

Loi giai
. 200 e —he (1) 4e”
Taco: f(1)= A f'(t)= 200.—(1 e )2 = 200.—(1 +4e")2
() =200, e (1+4e”) —2(1+ 44e-' )(4¢')4e 200, —4e” (1+4e)(1+ :16_’ 8¢ )
(1+4e7) (1+4e7)
_ 200.—4e—’_(1+4e—t)(3—4e—’) — f”(l‘) Y AR :l o f= —ln(lj —In4~138
(1+4e7) 4 4
t 0 In4 400
) 0

/(1) / \

Vay sau khi nay mam khoang In 4 ~ 1,38 thang thi ciy co toc do ting chiéu cao 16n nhit.

Ciau4. (VD) Gia st ting cAn nang ( tinh bang kg) cia mét giéng vat nudi ( trong vong mot sd thang
nhat dinh) tuén theo quy luat logistic dugc mo hinh hod bang ham s6
150
t)= , 120
f( ) 1+ 3¢
Trong d6 thoi gian ¢ dugc tinh bang thang ke tir khi vat nuoi do bat dau sinh ra. Khi dé dao
ham f ’(t) s& biéu thi téc'dd tang can nang cua loai cay do. Hoéi sau khi vat nuoi sinh ra thi sau
bao nhiéu thang tdc do ting cAn ning cta vat nudi la nhanh nhét?
Loi gidi
3. (-1 e’
Ta co: f(t) = 200_; = f’(t) = 150.—(2) = 150.3;2
1+3e (1+3¢7) (1+3¢7)
2
-3¢ (1+3e™) —=2(1+3e").(-3e).3¢”" -3¢ .(1+3e™ )(1+3e™ —6e”"
f"(t):lSO. ( ) ( - ) ( ) :150 ( )( Z )
(1+3¢7) (1+3¢7)
“3e ' (1+3e")(1-3e”" 1 1
=150. ( )(4 ):>f”(t):0<:>e":—Qt:—ln(—jzln33zl,09
(1+3¢) 3 3
t 0 In3 +00
f”(f) + 0 —
Vay sau khi sinh khoang In3 ~1,09 thang thi vat nudi cé toc do ting cAn nhanh nhat.
Cau 5. (TH) Gia su s6 dan ciia mot thi trin sau 7 nim ké tr nam 2000 duoc mé ta bai ham sd
25t+10
N(t)= 120,
t+5
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Cau 6.

Cau 7.

Cau 8.

trong d6 N (t) dugc tinh bang nghin ngudi.
a) Tinh s6 dan cua thi tran d6 vao cac nam 2000 va 2015.
b) Tinh dao ham N(¢) va lim N(¢). Tir d6, gidi thich tai sao s6 dén cta thi tran d6 luén ting
t—+0
nhung s€ khong vuot qua mgt ngudng nao do.
Loi giai
(a) S6 dan vao nam 2000 (¢ =0) cua thi trin d6 la: N (0)=2 nghin nguoi.
Nim 2015, sau 15 nam (¢=15) k& tir nam 2000 s6 dan cua thi tran d6 1a: N (15)=19250
nguoi.
10
254+ —
, 115
(b) Tacé N (1)=—— va lim N(¢)= lim 20410 _ iy L
(Z+5) t—>+0 >0 f45 t—>+00 1+ 5

t
Vi N'(#)>0,V¢ >0 nén ham s6 N(¢) la ham dong bién. Hon nita lim N(¢) =25, do d6 dan

—>+00

=25.

s6 cua thi tran d6 ludn tang nhung khong vugt qua 25 nghin ngudi.

(VD) Gia sir doanh sd (tinh bang s6 san pham) ctia mot san pham mai (trong vong mot s6 nim
5000

1+5e

trong d6 thoi gian ¢ duoc tinh bang nam, ké tir khi phat hanh san pham méi. Khi d6, dao ham

£'(¢) s& biéu thi toc d6 ban hang. Hoi sau khi phat hanh bao nhiéu nim thi toc d6 ban hang la

nhit dinh) tuan theo quy ludt logistic dugc mo hinh héa bang ham s6 [ (¢)=

27 ="

16n nhét?
’ Loi giai
Ta c6 toc do ban hang la
!/

)= [ 5000 ]’ ~5000(T+5¢™). —5000.5.(~1).e” 25000

1+5e™ (1 +5e! )2 (1 +5e’ )2 (l +5¢ )2
Ap dung bat dang thic Co-si cho hai s6 khong am ta cé:
1+5¢" 224/1.5¢" = (145¢7) 24.5¢" = 20¢™

Khi o f" (1) =—2000¢ ¢ 23090¢_ _ 1550,
(1 +5¢7" ) 20e
Dau “="xayrakhi | =5¢" < e =5 t=In5~1,61.
Vay sau 1,61 nam sau khi phat hanh tc d6 ban hang 13 16n nhat.
(TH) Sy anh hudng khi st dung mdt loai doc t6 vdi vi khuan X dugc mot nha sinh hoc mé ta

A t+1 , v A . 2 , A A s ‘.
boi ham so P(t) = Taiaa trong d6 P(¢) la so lwgng vi khuan sau ¢ st dung doc to. Vao thoi
+t+

diém nao thi s lugng vi khuan X bit dau giam?
A. Ngay tu luc bat dau sir dung doc to. B. Sau 0,5 gio.
C. Sau 2 gio. D. Sau 1 gio.

4
(TH) Thé tich nuéc cua mot bé boi sau t phut bom tinh theo cdng thire ¥ (¢) = ﬁ(%ﬁ —%]

(0<7<90)
Tdc dd bom nudc tai thoi diém t duoc tinh boi v(t)=V"(t). Trong cac khang dinh sau, khang

dinh nao dung. )
A. Toc do bom giam tur phat 60 dén phut tha 90.
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Toan thuec té

Cau 9.

Cau 10.

B. Téc d6 bom ludn giam.

C. Téc d6 bom ting tir phut 0 dén phat thir 75.

D. Ca A, B, C déu sai.

(VD) Xét mot thau kinh hoi tu 6 tiéu cu f . Khoang cach p tir vat dén thau kinh lién hé véi

L 1 1
khoang cach ¢ tir anh dén thau kinh boi h¢ thirc: —+—=
P 4

1
-

M

a) Viét cong thirc tinh g = g (p) nhu mot ham sO ctia bién p e (f;+00).
b) Tinh céc giéi han lim g(p), lim g(p) va giai thich y nghia cac két qua nay.
p—>t+0 p—>fF

¢) Lap bang bién thién cia ham s6 ¢ = g ( p) trén khoang ( f;+o0).

Loi giai
r l 1 1 pf 4 p re
(@) Taco —+—=—=>¢g=—"—_Dodb, g=g(p)= véi pe(f;+o).
p g f r-f r—f ( )
) ) pf ; of : . pf
b) lim = lim ——=1lim ——=f, lim = lim —=—=+o0.
(b) p—>+wg(p) po+e p— f p—>+°°1_1 p_)ﬁg(p) = p—f
p

Y nghia ciia lim g(p)=f : Khoang cach tir vt dén thau kinh tién ra vo cung thi khoang céch
p—>+o

tir anh dén thau kinh xapxi tiéu cu.
Y nghia ctia lim g(p)=+0: Khoang c4ch tir vat dén thau kinh tién gan vé tiéu cy f thi
po ST

khoang cich tir anh dén thau kinh 1a cang 16n.

(¢) Taco ¢ =g'(p)=- s ><0 v6i moi pe(f;+00) nén ham sO nghich bién trén
(p=1)
(f; +oo).
Béng bién thién
x f +00
g®) -
+oo
9(v) T
— ¢

(TH) Xét mot chét diém chuyén dong doc theo truc Ox . Toa do cua chét diém tai thoi diém ¢
dugc xac dinh boi ham s6 x(¢)=1"—6£> +9¢ véi ¢ >0. Khi d6 x'(¢) 12 van tdc cua chat diém
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tai thoi diém ¢, ki hiu v(¢);v'(¢) 1a gia toc chuyén dong cua chét diém tai thoi diém ¢, ki hiéu
a (t) .
a) Ham v(r) =3¢’ -12t+9
b) Ham a (1) =61-12
¢) Trong khoang tir =0 dén ¢ =2 thi van toc ctia chat diém ting
d) Tir ¢ =2 trd di thi van toc ciia chat diém giam
Cau 11. (TH) Gia stt mot hat chuyén dong trén mét truc thang ding chiéu duong hudng Ién trén sao cho
toa d ctia hat (don vi: mét) tai thoi diém ¢ (gidy) 1a y=¢>—12¢+3,¢>0.
a) Ham van toc 1a: v(1) =3¢ -12,t20
b) Hat chuyén dong xudng dudi khi ¢ > 2
¢) Quang duong hat di duoc trong khoang thoi gian 0<¢<3 1a 9m
d) Khi ¢ >0 thi hat ting tic.
Cau 12. (VD) Dan s6 cua mot quoc gia sau ¢ (ndm) ké tir nam 2023 duoc udce tinh boi cong thire:
N () =100 (N( ) dugc tinh bang triéu nguoi, 0 <t < 50)

a) Dan so cua quoc gia vao nam 2030 la: 108, 763 (triéu nguoi)
b) Dan s cua qudc gia Vao nam 2035 la: 125,488 (triéu nguoi)

¢) Xem N(r) la ham s6 cua bién sb ¢ xac dinh trén doan [0;50]. Khi d6 ham s6 N (1) dong

bién trén doan [0;50].

d) Dao ham ciia ham s6 N(¢) biéu thi toc d¢ ting dén so cla qudc gia d6 (tinh béng triéu

nguoi/nam). Vay vao nam 2040 thi toc do tang dan s cua quoc gia do 1a 1,6 tri¢u ngudi/ nam.
Cau 13. (TH) Mot vat chuyén dong thang duoc cho boi phuong trinh: s(7) = —%f +4¢* +9¢ , trong d6

¢ tinh bang gidy va s tinh bang mét. Khi do:

a) Van tbc cua vat tai cdc thoi diém 7=3 gidy 1a v(3)=1m/s.

b) Quang dudng vat di dugc tir luc bat dau chuyén dong dén khi vat dimg yén 1a 162(m).

¢) Gia toc cua vat tai thoi diem 7=3 gidy: a(3)=2m/s’.

d) Trong 9 gidy dau tién, vat tang téc khi ¢ [0;4] .

Loi giai
(a) v(¢)=5'(t)==1" +8t+9 = v(3)=24mss.
(b) Vatdimg yénkhi v(t)=0< 1’ +8+9=0< =1 (ktm)
at dung yén khi v(¢)= - t:9(zm)'

Quing duodng vat chuyén dong dugc dén thoi diém ¢ =9 1a:
1
s(¢) =—§.93 +4.9°+9.9=162(m).
¢ Gia toc clia vat: a(t)=s"(t)=-21+8.

()
Gia toc cua vat tai thoi diém =3 gidy: a(3)=2m/s’.

(d) Xétham v(1)=—>+8t+9; V(1) =2t +8
V(1)=0=>1=4
Bang bién thién ctia ham sb v(1)=—* +8t+9 voi t€[0;9]:
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Cau 14.

Cau 15.

t 0 3 9
Vv (7) + 0 —
25
V(1) / \
9 0

Trong 9 gidy dau tién, vat ting toc khi 7 €[0;4].

(VD) Mot loai thudc duoc ding cho mot bénh nhan va nong d6 thudc trong mau ctia bénh nhin
duoc giam sat boi bac si. Biét rang nong do thude trong méau cia bénh nhan sau khi ti€ém vao co

2 . . : t .
thé trong ¢ gi¢ duge cho boi ham s6 ¢6 cong thire ¢(7) = o (mg/L).Khidé
+

. . 3
a) Nong d¢ thudc trong mau cta bén nhén sau 3 gio 1a ¢(3) = E(mg /L).

2

NN
e lac(t)—(t2+1)2.

¢) Nong do thudc trong mau bénh nhan ting trong khoang ¢ e (0;2).

b) Dao ham ciia ham s6 ¢(¢) =

1 14 4 1
d) Nong do thuoc trong mau cia bénh nhan cao nhat khi ¢ = 5
Loi giai

(t>0)=c(3)= p 3

2) Xétham sd ¢() = = =—.
(@) (1) 3%41 10

P41’
. F+1-2¢  1-¢°
(b) ¢'(¢) = _

(F+1) (1)

(c) c’(t)=0<::>[t:1

t=-1"

X . £ t
Bang bién thién ctia ham's6 ¢(¢) = e (t>0).
+

4 0 1 +00

c'(t) + 0 _

1
c(t) / = \
0 2 0

(d) Vé6i =1 gio thi ndng d6 thude trong mau cta bénh nhan cao nht.
(VD) Ong An mudn xay mot cai bé chira nudc 16n dang mdt khéi hdp chir nhat khong nap cod
thé tich bing 288 m’. P4y bé 1a hinh chit nhat ¢6 chidu dai gip doi chiéu rong, gia thué nhan

cong dé xay bé 1a 500000 dong/m”>. Ba kich thudc ctia bé duoc mé ta nhu hinh vé dudi
(a(m) > O,C(m) > 0)
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2a

Néu 6ng An biét xac dinh céc kich thudc clia be hop 1 thi chi phi thué nhan cong s& thip nhat
va (Biét d6 day thanh bé va day bé khong dang ké). Khi do:
a) Dién tich cac mat can xay 1a S =24’ +4ac+2ac =2a’ +6ac .
b) 2a’c =288. .
¢) Dién tich cdc mat can xay nho nhat1a 216m .
d) Chi phi thap nhat dé xay dung bé d6 1a 108 triéu dong.
Loi giai
(a) Tt hinh vé ta c6 ba kich thudc cua bé 1 a, 24, c.
Ta c6 dién tich cach mat can xay 1a S = 24> +4ac + 2ac = 2a* +6ac .
(b) Thé tich bé V = a.2a.c = 2a’c = 288(1)
144 144
(¢) Tu (l) =>c=—nén § =24’ +6a.—2=2a2 +%.
a a a
. 864 4
Xét ham so S(a) =2 +—= S'(a) = 4a—g.
a a
864
S'(a)=0<::>4a——2=0<::>a3 =216&a=6
a
Y S ), 864
Bang bién thién cia ham s0 S (a)=2a” +——(a>0)
a

d S =216m?>, khi do chi phi thap nhat 1a 216.500000 =108 tri¢u dong.
()

Céu 16. (VD) Gia st doanh s6 (tinh bang s san pham) ciia mot san pham méi (trong vong mot sb nim
o . . . 5000
nhat dinh) tuan theo quy luat logistic dugc moé hinh hoa bang ham so f(¢) = 250 ,t 20 trong
+
do thoi gian ¢ dugc tinh bang nam, ké tir khi phat hanh san pham méi. Khi d6, dao ham 77(¢)
s& bicu thj téc d ban hang. Hoi sau khi phat hanh bao nhiéu ndm thi toc d ban hang 1 Ién
nhat?
A. 1,5 nam. B. 1,4 nam. C. 2,1 nam. D. 1,6 nam.
Loi gidi
—5000(1+5¢™ )" 25000e"
Taco: f'(t)= ( 5 ) = 5
(1+5¢7) (1+5¢7)
Tbc d6 ban hang 1a 16n nhat khi £7(z) 16n nhat.
25000e™
bat h(l) =—0Q.
(1 +5e” )
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 8

Facebook: https:/www.facebook.com/dongpay - Kénh Youtube: Thay Ding Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Cau 17.

Cau 18.

~25000¢” (1+5¢™) ~2-(=5¢™)-(1+5¢™)-25000¢

(1) =
(t) (1+5¢7)
~ 25000 (1 +5e*f)(1 +5¢” —10e*’) ~ —25000¢” (1 —5e*f)
B (1+5e*’)4 B (1+5e*’)3
25000 (1-5¢ ') |
Hit)=0& 3 =0 ©1-5¢"=0 ¢’ =—<t=In5(tm)
(1+ 5e*f) 5
Ta c6 bang bién thién véi ¢ e [0;+00) :
t 0 In5 +00
(1) + 0 -

) P —

Vay sau khi phat hanh khoang In 5 ~ 1,6 nam thi thi toc do ban hang 1a 16n nhét.

(VD) Xét mot chit diém 9huyén dong doc theo truc Ox. Toa do cua chét dién} tai thoi Qiém t
dugc xac dinh boi ham sO x(¢) = +* — 617 +9¢ voi ¢+ >0. Khi do x/(r) 1a van toc cua chat diém
tai thoi diém ¢, ki hiéu v(¢);v'(¢) 12 gia tdc chuyén dong ctia chat diém tai thoi diém 7. Trong

khoang thoi gian ndo van tdc cua chat diém tang, trong khoang thoi gian ndo van tc cua chat

diém giam?

A. Van tbc ting trong khoang thoi gian 7 e (3;10)va gidm trong khodng thoi gian 7 e (1;3).

B. Van tdc giam trong khoang thoi gian 7 € (2;10)va tang trong khodng thoi gian ¢ € (0;2).

C. Van tbc ting trong khodng thoi gian ¢ € (1;2) va giam trong khoéang thoi gian ¢ € (0;1).

D. Van tdc tang trong khoang thoi gian 7 € (2;10) va giam trong khoang thoi gian ¢ € (0;2).
Loi giai

v(t)=x'(t) =3¢ =12t +9

Xét v(t) =3t -12t+9

=V (1)=61-12=01=2

Béng bién thién

¢ 0 2 +ae

V(E) _ 0+

9 ao
w(#) *\\‘ _,/"!,-l_

-3

Vian toc ting trong khoang thoi gian ¢ € (2;10) va giam trong khoang thoi gian ¢ € (0;2).
(VD) Mot hop tac xi nudi ca thi nghiém trong hd. Ngudi ta thiy rang néu trén mdi don vi dién
tich cia mat ho c6 n con ca thi trung binh moi con ca sau mot vu can nang P(n) =480—-20n
(gam). Hoi phai tha s6 luong ca trén mot don vi dién tich ctia mit hd thudc khoang nao dudi
day dé can nang trung binh cua so6 ca do tang?
A. (0;20). B. (0:30). C. (12,50). D. (0,12).

Loi gidi
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Sau mot vu, sb ca trén mdi don vi dién tich mait hd co can nang trung binh la:
f(n) =nP(n) =480n-20n"(gam).

f'(n)=480-40n=0<=>n=12

Béng bién thién:

fi] 0 12 +a0

() + 0 -

O I 7 T

Tu bang bién thién, suy ra trén moi don vi dién tich cua mit hd, sb cé can tha trong kKhoang
(0,12)

Ciu 19. (VD) Sau khi phat hién mét bénh dich, cac chuyén gia y té wdc tinh s6 ngudi nhiém bénh ké tir
ngay xuat hién bénh nhan dau tién dén ngay thir £ 1a 1 (¢) =45¢* —¢,1=0,1,2,...,25. Néu coi
/(¢)1a ham s6 x4c dinh trén doan [0;25] thi dao ham #"(¢)dugc xem la toc do truyén bénh
(ngudi/ngdy) tai thoi diém . Xac dinh khoang thoi gian ma téc d6 truyén bénh giam?
A. (0;15). B. (0,10). C. (15,25). D. (10;25).

Loi giai

f1(6)=90t-3t%; f"(t)=90-6¢, f"(t)=0<1t=15
Béng bién thién

t 0 15 25

7@ + 0 -

£1@) P~

Vay khoang thoi gian (15,25) ngay thi tdc do truyén bénh giam

Céu 20. (VD) Mot conca héi boi nguoc dong dé vuot khoang cach 1a 300 km. Van téc dong nude 13 6
km/h. Néu van toc boi cta cd khi nudc ding yén 1a v (km/h) thi nang lugng ti€u hao cua ca
trong ¢ gio-dugc cho boi cong thirc E(v) = cv’t, trong d6 ¢ 1a hang s6 va E tinh bang Jun. Van
téc boi ctia ca khi nuwéc ding yén nam & khoang nao thi ning luong tiéu hao cia ca giam?
A. (6,10). B. (6,12). C. (6,9). D. (9,20).

’ Loi gidi

Khi boi ngugc dong van toc cua cé la: v—6 (km/h)

Thoi gian dé ca vuot khoang cach 300 km 13 ¢ = i% (v>6)

3
3 300 3000

v—06 v—06

Nang lugng tiéu hao cua ca khi vuogt khoang cach 300km la: E(v) =cv

E'(v) = 600c” (V‘: L E'(v)=0 < v=9 do (v>6)

)’

Béng bién thién
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v 6 9 +a
E®M -0+
E() \* _',,-r"'-.
E|(9)

Van tdc boi clia ca khi nudc dimg yén nam ¢ khoang (6,9) thi ndng lugng tiéu hao cua ca giam
Céu 21. (TH) Mot vat chuyén dong theo quy luat s(¢)=-2¢ +24¢> +9¢ -3 véi ¢ (gidy) 1a khodng thoi
gian tir [ac bat dau chuyén dong va s (t) (m) l1a quang duong vat di dugc trong khoang thoi gian
d6. Hoi trong khoang thoi gian 10 gidy ké tir lac bat dau chuyén dong, vat chuyén dong nhanh
dan hay cham dan.
Loi gidi
Van tdc chuyén dong cua vat duoc xac dinh theo cong thic: v(t)=s"(t)=—61"+48t+9.
Taco v'(1)=-12t+48; V' (1)=01=4.
Tir d6 ta ¢6 bang bién thién
t 0 4 10
v'(2) + 0 -

I

Nhin vao bang bién thién ta thay: Tir thoi diém bit dau chuyén dong dén thoi diém ¢ =4 giay,
vét chuyén dong nhanh dan. Tir thoi diém ¢ = 4 gidy dén thoi diém ¢ =10 giy, vat chuyén dong

cham dan.
Cau 22. (TH) Thé tich nuwéc cuia mot bé boi sau ¢ phut bom dugc tinh theo cong thuc
4
V(1) =$(30t3 —%] véi 0<¢<90. Téc d6 bom nude ¢ thoi diém ¢ dugce tinh theo cong
thire v(¢)=V"(¢). Tim thoi diém toc d6 bom nude 1a 16n nhat va tinh toc d bom nuéce 16n nhét
do.
Loi giai
1
Tacé v(t)=V'(t)=—(90¢ -1
()= ()= (%08 1)
1
V' (t) =—(180¢ —3¢*
(1) =155 (180 -3¢°)
t=0
V(1)=0& .
t=60
Béng bién thién
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Cau 23.

Cau 24.

Cau 25.

t 0 60 90
(1) | o + 0 -
1080
o1 \
0 0

Ttir bang bién thién ta thiy: Toc do bom nudc 16n nhat bang 1080, tai thoi diém ¢ = 60 phit.
(VD) Mot ctra hang trung binh ban dugc 100 cai Tivi moi thang véi gid 14 triéu dong mat cai.
Chu ctra hang nhan thay rang, néu gidm gia ban moi cai 500 ngan dong thi so lugng tivi ban ra
s€ tang thém 10 cai moi thang. HA1 cira hang nén béan véi gid bao nhiéu dé doanh thu ctra hang
la 16n nhat?
Loi gidi

Gid sir can gidm gi4 ban mdi cdi tivi 1a x triéu dong (x <14).
Do giam gia ban mdi cai 500 ngan dong thi sb luong tivi ban ra & tang thém 10 cai mdi thang

1 .1 . A A e 1a X
nén so luong tivi ban ra tang 1én bay gio la: 05 =20x.

b

Khi d6, doanh thu mot thang cia ctra hang 1a (100 +20x).(14 —x) ==20x" +180x +1400 .
Xétham sb f(x)=-20x" +180x +1400 (x <14)
Taco f’(x) =—40x+180; f’(x) =0<x=4,5.
Bang bién thién

b —o0 4.5 14
f’(.\‘) + 0 —

180
£(x) /

—o0) 0

Tir bang bién thién ta thiy: Dé doanh thu ctra hang dat cao nhét thi gia ban mdi cai tivi 1a
14—-4,5=9,5 tri¢u dong
(TH) Gia st so.lugng quan thé nam men tai moi trudng nudi cay trong phong thi nghiém dugc

mo hinh héa bang ham s6 P (t) = trong d6 thoi gian ¢ duoc tinh bang gio. Tdc

0,25+¢7"”’
do sinh truéng cuia quan thé ndm men & thoi diém ¢ duge tinh theo cong thire P'(¢). Néu nhan
xét ve sur ting giam cua s6 lwong quan thé nAm men duoc nudi cay. S6 lwong quan thé ndm men
¢6 thé tang 1én vo cung dugc khong?
Loi gidi
18,75.™
(0,25+¢°7)

Ta co P’(t) = =>0,Vt>0. Suy ra s6 lwong quan thé ndm men dugc nudi cy
ludn tang.
SR F : 25 LA A XA =
Ta lai ¢c6 lim P(t) = lim —————=-=100. Do d¢, so luong quan thé nam men tang nhung
t—>+0 t—>+0 0’ 2540

khong vuot qua 100, nén khong thé ting 1én v cing dugc.

(TH) Xét mot chat diém chuyén dong trén mdt truc sO nam ngang, chiéu duong tir trai sang phai
(Hinh 1). Gia str vi tri s(¢) (mét) ctia chat diém trén truc s6 da chon tai thoi diém ¢ (gidy) duoc
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cho bdi cong thie s(1) =1 —9¢” +15,1 > 0. Hoi c6 bao nhiéu gié tri #nguyén dé chat diém

chuyén dong sang trai?

()

Hinh 1
Loi giai
Tra loi: 3
Tac: Van te v(r)=s'(t) = (£ =9 +15¢) =37 ~181 +15
Chat diém chuyén dong theo chiéu 4m (sang bén trai) khi
v(1) <037 -181+15<0 = (t-1)(1-5)< 0= 1<1<5
Do teZnén t €{2,3,4}
Céu 26. (TH) Do giam huyét ap ciia mot bénh nhan duoc do boi cong thire G(x) =0,25x" (30 - x)
trong d6 x(mg) vax >0 1a lugng thudc can tiém cho bénh nhan. DS huyét 4p giam nhiéu nhat

thi can tiém cho bénh nhan mét lidu luong bang bao nhiéu ?

Loi giai
Ta co: G(x) =0,25x" (30—x) =%x2 —‘%Ox3
3 3
G'(x)==x——x"
() =33
3

3, x =0(loai)
40

G'(x) =0ec—Xx—x &
2 x =20(t/ m)
Bang bién thién:
X 0
G'(x) + 0 -

- / 100 \

Dua vao bang bién thién thi bénh nhéan can tiém mot luong thude 20mg

Céu 27. (TH) Kim ngach xuat khiu rau qua cua Viét Nam trong cac nim tir 2010 dén 2017 c6 thé duoc
tinh xap xi bang cong thic f(x) =0,01x* —0,04x> +0,25x+0,44 (ti USD) véi x 1 s6 nim
tinh tir 2010 dén 2017(0< x < 7).
Theo: https://infographics.vn/interactive-xuat-khau-rau-quadu-bao-bung-no-dat-4-ty-usd-
trong-nam-2023/116220.vna)
a) Tinh dao ham cua ham s6 y = f(x).

o
o

+0

b) Chimg minh rang kim ngach xut khau rau qua cta Viét Nam ting lién tuc trong cac nim tir
2010 dén 2017.

Loi giai
(a) f'(x)=0,03x"-0,08x+0,25.
(b) f'(x)=0,03x"—0,08x+0,25 c6 a=0,03>0, A=-0,0236<0 suyra f'(x)>0 VxeR.
Do d6 f'(x)>0 Vx e [0;7] hay ham s6 dé cho dong bién trén doan [0;7].

Vay kim ngach xuét khau rau qua cua Viét Nam ting lién tuc trong cac nam tir 2010 dén 2017.
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Cau 28.

Cau 29.

Cau 30.

. . 1
(TH) Mot chuyén dong thang duoc x4c dinh bai phudng trinh S (¢) = §t3 3£ +5t+2 v6i t >0
, t tinh bang gidy va S tinh bang mét. Trong khoang thoi gian ndo van toc cua vat ting?
Pap so:
Loi giai
Tac v(r)=S'(t)=1>-6t+5,¢>0.
V(1)=2t-6,V(1)=0=2t-6=0<1=3.

Bang bién thién:

Tir bang bién thién ta thdy van tdc ting trong khoang thoi gian (3;+oo) :
Pap sb: (3;+%).
(VD) Mot con ca hoi boi ngugce dong dé vuot khoang cach 1a 300 4m. Van tc dong nudc 1a
6km/h . Néu vén tdc boi cua cd khi nuéc ding yén 1a v(km/h) thi nang luong tiéu hao cua cé
trong ¢ gi® duge cho boi cong thic £(v)=cy’t, trong d6 ¢ la hing s6 va E tinh bang Jun.
Van térc boi ctia ca khi nude dimg yén nam & khoang nao thi ning lugng tiéu hao ctia c giam?
Pap so:

Loi giai
Khi boi ngugc dong van toc clia cd la: v—6(km/h).

. 300
Thoi gian d€ ca vuot khoang cach 300 km 1a ¢ =—6 (v > 6).
v —
5 300 v

Nang lugng ti€u hao cua ca khi vugt khoang cach 300 km 1a E(v) =cv e =300c. .
v— v—

v—-9

E'(v)=600cv’. -, E'(v)=0v=9 (viv>6).

V=6
Béng bién thién
v 6 9 +o0

E'(v) - 0 +

EG) | T~ gy _—

Tur bang bién thién ta thiy véan téc boi ctia c khi nuéc dimg yén ndm & khodng (6;9) thi ning

luwong tiéu hao cua cé giam.

Pap s6: (6;9).

(VD) Xét mot chét diém chuyén dong doc theo truc Ox . Toa do cua cht diém tai thoi diém ¢
dugc xac dinh boi ham s6 x(¢) =" — 61> +9¢ véi 2 0. Khi do, x'(¢) a van téc cua chat diém
tai thoi diém ¢, ki hiéu v(¢), v/(¢) 1a gia toc chuyén dong cua chat diém tai thoi diém ¢, ki
hiéu a(t).

a) Tim cac ham v(¢) va a(z).
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b) Trong khoang thoi gian nao van tdc cua chat diém ting, trong khoang thoi gian nao van toe
cua chat diém giam?

Loi gidi
(@) Tacod: v(r)=x'(¢t)=3¢"-12t+9; a(t)=V'(t)=6:-12.
(b) Pé tim khoang thoi gian nao van toc cua chat diém ting, trong khoang thoi gian ndo van tdc
ctia cht diém gidm ta di xét sy bién thién cua ham v (7).

Béng bién thién

(3]

t 0 o

9 00

v \
-3

Duya vao bang bién thién ta c6: Van tdc cua chit diém tang khi £>2 va van tdc cua chat diém
giam khi 0<z<2.

Céu 31. (VD) Su ting truéng ciia mot loai virut dugc xac dinh bai ham sb p(t) = 37002 trong d6 ¢
+7¢™

1a thoi gian dugc tinh theo ngay. O ngay thi bao nhiéu thi téc d6 ting trudng cia loai virut trén
14 16n nhat?

) Loi giai

Pap so 10.

PR . . , wd , 1120.e"*
Tdc do tang trudng cua virut duge tinh theo ham s6 y = p (t) =——,120.

(eo’z’ + 7)
, 0,2t 224.60’2t 7 _eO,Zt
Xét ham so yzg(t)z%,cé g’(t): ( - )
(eO,Zt n 7) (eO,Zt + 7)

g(t)=0=7-e""=0<1=5n7~9,7.
Ta c6 bang dau cia g'(¢) nhu sau:
¢t |o 51n7 +o0

g | + 0 _
Duya vao bang trén ta thay toc do tang trudng cua virut s€ dat 1én nhat ¢ ngay tha 10.

Céu 32. (VD) Thé tich ¥ (cm’) cta lkg nude tai nhigt do 7(0°C <T <30°C) duge tinh boi cong thite
V(T)=999,87 —0,06426T +0,00580437T° —0,00006797T"
Thé tich nuée ¥ (T)(0'C<T<30°C) giam trong khoang nhiét do (a°b°);b lam tron dén

hang don vi. Tong @ +b bang bao nhiéu?

Loi gidi
Xét ham so
v (T)=999,87 —0,06426T +0,00580437" —0,00006797° (0'C<T <30°C)
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Toan thyec té

V'(T)=-0,06426+0,01700867 —0,00020377"
V'(T)=0< —0,06426+0,01700867 —0,00020377"
T =3,966514624
<~
T =79,53176716(loai)

Ta c6 bang bién thién

T 0 T 30

V/(T) — 0 +

V(0) V(30)

V(T) \ /'

V(T)

Tir bang bién thién suy ra thé tich V/(T)(0'C<T<30'C) giam trong khoang nhiét d¢ tir

(0%4°).Vay a+b=4

Cau 33. (VD) Dé thiét ké mot chiéc bé c4 hinh chi¥ nhét c6 chiéu cao 1a 60cm, thé tich 1a 96.000cm’,
ngudi tho dung loai kinh dé sir dung 1am mat bén c6 gid thanh 70.000 dong/m”* va loai kinh dé
lam mait ddy co gia thanh 1a 100.000 dong/m?. Tinh chi phi thap nhat dé hoan thanh bé ca.

Loi giai
Dién tich cua day hop 1a: S = % = % =1600cm* = 0,16m*

Goi chiéu dai canh day ctia hop lax, (x > 0,m)
0,16

Chiéu rong cia hop la ——
X

Goi F (x) 1a ham chi phi d¢ 1am dé ca.
Chi phi dé hoan thanh bé ca:

F(x)=0,16x100.000+2.0,6x.70.000 + 2.0,6. 0.16 26,000
X
—16.000+ 48,000 + 12440
X
Cau toan trd thanh tim x dé F(x) dat GTNN.
F'(x) =84.000 - 12340
X
F'(x)=0< 84.000— 134240 =0 x=0,4
X
Bang bién thién:
X 0 0,4
F’(x) - 0 +

E

min

Vay chi phi thap nhit dé hoan thanh bé c4 la: 83.200 dong.

F(x) \ /
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Cau 34.

Cau 35.

Cau 36.

o . £
(VD) Mot chét diém chuyén dong theo phuong trinh s(7) = —§+18t2 —35¢+10, trong d6 ¢

tinh bang gidy va s tinh bang mét. Trong 40 gidy dau tién, chat diém c6 van toc tirc thoi giam
trong khodng thoi gian (a;b). Tinh gid tri cua biéu thire P =2b - 3a.

Loi giai
Pap so: 26.
Vaén téc tirc thoi cua chat diém 1a v(t)=s'(¢t) =—t* + 36t -35.
Gia toc tirc thoi ciia chat diém 1a a(¢)=v'(1)=-2¢+36.
Vi vén tdc tirc thoi clia chat diém gidm nén a(1) <0< —2t+36 <0< 1> 18.
Do d6, trong 40 gidy dau tién, chat diém c6 van tdc tirc thoi giam trong khoang thoi gian (1 8; 40)
.Suyraa=18, b=40.
Vay P =2b-3a =26.
(VD) Mot chat diem dag dimg yén thi bat dau chuyén dong theo quy luat s(r)=—¢ +61° +9t,
vé6i ¢ (gidy) 1a khoang thoi gian tinh tir luc vat bat dau chuyén dong va s (mét) 1a quing duong
vat di dugc trong khoang thoi gian d6. Hoivat tang toc trong khoang thoi gian bao 1au tinh tir
luc bat dau chuyén dong?

Loi giai

+) Do d6 vat ting tdc trong khoang thoi gian 2 (s).
(VD) Nha xe khoan cho hai tai xé An va Binh m6i nguoi 1an lugt nhan 32 lit va 72 lit xing
trong mot thang. Biét rang, trong mot ngay tong sO xdng ca hai nguoi sir dung 1a 10 lit. Tinh
tong sd ngay it nhat dé hai tai xé str dung hét s6 xang duoc khoan.

Loi giai
Tra loi: 20.
Goi x (lit) (0<x <10) 1a s6 xang An sir dung trong 1 ngay.

Khi d6: 10—=x (lit) 1a sé xang Binh st dung trong 1 ngay.

Suy ra f(x)= 3x2 % , x€(0;10) 1a téng s ngay An va Binh sir dung hét s6 xing duoc
khoan.

Taco: f(x)==—+ :>f’(x):—2+L.

32 72 x=4
Ch ! :0 _—— —:0
o f(x)=0= x2+(10_x)2 = x=-20¢(0;10)

Bang bién thién cia ham sé f (x) =2+ 1072
X —X

, x€(0;10)
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x 0 4 10
Sf(x) - 0 +
flx) to_ P L
T 20— -

Theo BBT: it nhat 20 ngay thi An va Binh st dung hét luong xang duoc khoan.
Céu 37. (VD) Hang ngay myc nudc ciia mot con kénh 18n xudng theo thuy triéu. Do sau A (m) clia muc

nuée trong kénh tai thoi diém ¢ (h) (0<¢<24) trong ngdy duoc xac dinh boi cong thirc

t
h=2cos (f—z+%j+5. Goi (a;b) la khoang thoi gian trong ngay ma d6 sau ciia mue nudc

trong kénh ting dan. Tinh gia tri ctia a+b .

Loi giai
Ta ¢ h(t):2cos(”—t+£]+5 Sh'(t)z—zsin(ﬂ—t+£j_
12 3 6 12 3
h’(t)zO@sin(ﬂ—t+£]:0<:>ﬁ—t+£:kﬂ<:>t:—4+12k(keZ).
12 3 12 3

Ma 0<7<24 nén 0£—4+12k£24<:>§£k£;:>ke{1;2}.

, t=8
Do d6 ' (t)=0=
t=20
t |0 8 20 24
i () - 0 -

+ 0
Ir(r]ﬁ\g/?\ﬁ

= h(t) dong bién trén khoang (8;20) hay trong khoang tir 8h dén 20h do sdu clia myc nude

trong kénh ting dan.
Vay a=8;b=20 va a+b=28.

Ciu 38. (VD) Xinghiép 4 san xudt doc quyén mot loai san pham. Biét rang ham tong chi phi san xuat
14 TC = x* —=77x*+1000x + 40000 va ham doanh thu 1a TR = —2x* +1312x, v6i x 1a sb san
pham. Loi nhuén cta xi nghiép 4 dugc xac dinh bang ham s6 f (x)=TR-TC, cyc dai loi
nhuan cta xi nghiép 4 khi d6 dat bao nhiéu san pham?

Loi gidi
Tra 1o1: x =52.
Xét ham so:
f(x)=TR-TC =-2x" +1312x—(x* = 77x* +1000x +40000)
f(x) =—x>+75x> +312x—40000 .

TXD: D=(0;+).

, x=52(N)
Taco f'(x)=-3x"+150x+312=0 =
x==2(L)
Béng bién thién:
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b 0 52 a1
f(\f) + 0 -
74416

) o T

Ham s6 dat gia tri cuc dai Yep = 14416 tai x =52.

Vay loi nhuan ctia cong ty dat cuc dai khi s6 san phém x=52.

Cau39. (VD) Thé tich ¥/ ciia lkg nuéc & nhigt do 7 (0°<T<30) duge cho boi cong thirc
V' =999,87 —0,06426T +0,00850437* —0,00006797" . (Theo: J. Stewart, Calculus, Seventh
Edition, Brooks/Cole, CENGAGE Learning 2012). Goi (a’;b") 1a khoang nhiét d ma trong
khoang d6 khi nhiét d6 ting thi thé tich ¥ cua lkg nuéc ciing ting. Tinh gia tri biéu thuc
P=b—a (a,b 1am tron d&én hang don vi).

Loi giai

Xétham sb f(T)=999,87—0,06426T +0,00850437 —0,0000679T° vé6i 0° < T <30,
Nhiét d¢ ting thi thé tich ciia 1kg nude ting tirc ham s f(7) dong bién.
/'(T)=-0,06426 +0,01700867 — 2,037.107° 7.

T =~3,966 €(0;30
f(T)=0e| ! [0:30],

T, ~79,532>30
f'(T)>0,vT €(T;;T,) = ham s6 f (T') dong bién trén khoang (7;;7;).
Suy ra khi T e (T]";30°) thi khi nhiét do nuéc ting thé tich ciia lkg nudc ciing ting hay
a=4;b=30.
Vay b—a =26.

Cau 40. (VD) Mang truot ciia mot cau trugt cho tré em dugc uon tir mot tam kim loai c6 bé rong 80 cm
, mdt cat dugc mo ta & Hinh 2. Nha thiét ké khuyén cdo, dién tich cua mat cat cang 16n thi cang
dam bao an toan cho tré em.

Hinh 2
Goi S 1a dién tich mit cat. Véi x dat gia tri bang bao nhi€u thi cau trugt ddm bao an toan nhat
cho tré em?
Loi giai
Tra loi: 20
Do tam kim loai c6 bé rong 80 cm nén ta co: 2x+y=80< y=80—-2x.
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Dé co thé thiét ké duoc mang trugt thi y >0 < 80—2x >0« x<40.Suyra 0< x <40,
Dién tich ciia mit ct mang truot 1a: S = xy = x(80—2x)=—2x" +80x.

Ta cé: S(x) =-2x" +80x véi xe(0;40);

S'(x):—4x+80;

§'(x)=0< —4x+80 =0 x=20.

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

X 0 20 40
S'(x) + 0 -
800

S() / \
0 0

Do d6, ham s6 S(x) dat cuc dai tai x=20 va S, =800.

Vay dé cau trugt dam bao an toan nhat cho tré em thi x = 20( cm) .
Cau 41. (VD) Khi loai thuéc A duoc tiém vao bénh nhan, néng do mg /I cua thude trong mau sau x
30x
X 4+2

phut (ké tir khi bat dau tiém) dugc xac dinh béi cong thirc: C(x) =

(Nguon: James Stewart, J. (2015). Calculus. Cengage Learning)

Dé dua ra nhitng 101 khuyén va cach xur 1i pht hop cho bénh nhan, ta can tim khoang thoi gian
ma nong do cua thudc trong mau dang ting. Em hay cho biét ham ndng d6 thude trong mau
C(x) dat gia tri cuc dai la bao nhiéu trong khoang thoi gian 6 phut sau khi tiém (két qua lam
tron dén hang phan muoi)?

Loi gidi
Tra loi: 10,6(mg/l).

, . X 30x n ,
Xét ham so y = C(x) =— 5 trén khoang x €(0;6).

X+
., —30x*+60
Tacd: y'=———F—.
(x2+2)
_30x2 =2

y’:0©M20<:> g do xe(0;6) = x=+2.

(x2 + 2)2 x==2

Béng bién thién:
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z 0 V2 6
y + 0 -
15v2
y 2
90
o 19

Tir bang bién thién suy ra: ndng do thudc trong méu C(x) dat gia tri cuc dai la

1542
2

(mg/1)~10,6(mg /1) trong khoang thoi gian 6 phut sau khi tiém.

Céu 42. (VD) Mot man hinh chit nhat cao 1,4m va dit & d6 cao 1,8m so.véi tAm mat (tinh tir ddu mép
dudi cia man hinh nhu hinh v€ bén dudi).

L
|

1.4m

B

1.8m

- - ——— - — -
|

1
1
1
1
1

® —

o @0

Pé nhin rd nhét phai xac dinh vi tri dimg sao cho goc nhin 16n nhét. Tinh khoang cach tir vi tri
d6 dén man hinh? Biét ring goc BOC nhon.
Loi gidi
bat d6 dai 04 =x(m) v6i x > 0. Tacd: OB =+/x*+3,24; OC =[x’ +10,24
Str dung dinh 1i cosin trong tam giac OBC :
——  OB*+0C’-BC* x+3,24+x>+10,24-1.96
cos BOC = =
2.0B.OC 24x* +3,24./x +10,24
x> +5,76

\/(x2 +3,24)(x* +10,24)

Vi goc BOC nhon nén BOC 16n nhét khi va chi khi cos BOC nhé nhit. Khi do bai toan tro
x’+5,76
J(*+3.24)(x* +10,24)

thanh tim x d¢ f(x)= dat gid tri nho nhat.

63
t+—
it 1 =x"+3,24 v6i 1 >3,24. Suyra [ (t) = —22— v6i 1 €(3,24;+0).
t(t+7)
1 49t -441
Taco: f'(t)=— )
) 25[2t(t+7)1/t(t+7)J
Cho f'(x)=0<491-441=0=1=9.
Béng bién thién:
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t 0 9 +00

f;nin

: 2 144
Thé vao bicu thic cta phép dit ta co: x° +3,24=9 < x° = Y it 2,4m.

Vay dé nhin rd nhét thi khoang cach tir vi tri 6 dén man hinh 13 04 =2,4m.

Céu 43. (VD) Mot cong ty mudn xdy dung hé thong day cap tir tram A & trén bd bién dén mot vi tri B
trén mot hon dao. Hon dao cach bo bién 6 km. Goi C 1a diém trén bo sao cho BC vuéng géc véi
bo bién. Khoang cach tir A dén C 1a 9 km. Gia dé lap dat mdi km hé thong ddy trén bo 1a 50
triéu dong va dudi nude 1a 130 triéu ddng. Nguoi ta cAn xac dinh mot vi tri D trén AC dé lip
dit hé thong day theo dudng gip khiic ADB ma s tién chi phi thap nhat. Khi d6 chi phi lip dat
thip nhét 13 bao nhiéu triéu dong?

B

Elqim

Loi giai
Pat CD =x (km) (x<[0;9])

Tacod AD =9—x (km)va BD =~/CD* + BC* =+/x? +36 (km).
Chi phi Iip dat 1a: 7 (x) =50(9—x)+130vx +36 (triéu dong).
Xét ham s F(x)=50(9—x)+130vx” +36 trén [0;9]

130x

F'(x)=-50+———"—"

( ) Ax2+36

, 130x - x=0 5
F'(¥)=0c =22 50=013x= =2(t

(x) OGW 50=0<13x=5vx"+36 ©{169x2=25(x2+36)<:>x 2(m)
BBT:

X 0 é 9

2

F'(x) -0 +

) 1230 390413

F(x

1170 /

Vay chi phi thap nhat dé lap dit hé thong day cap la 1170 triéu dong.
Ciu 44. (VD) Lat cit ngang ctia mot ving dat ven bién dugc mé hinh hoa thanh mot ham sd bac ba

y=f(x) ¢6 dd thi nhu hinh v& (don vi do dai trén céc tryc 1a km).

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 22
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

)

Bidn £ N

kS

Biét khoang céach hai bén chan ddi 04 =2 km, do rong cua hd AB=1km va ngon ddi cao
528 m. Tim d6 sau ctia ho (tinh bang mét) tai diém sau nhat? (lam tron dén hang don vi).

‘ Loi gidi
Theo dé baitacd: O4=2 km, OB=3 km va 528 m=0,528 km..
Do thi ham sb y=/f(x) di qua cic diém 0(0;0), 4(2;0),C(3;0) suy ra
yzf(x)=ax(x—2)(x—3)=a(x3 —5x° +6x) voi a>0.

547
x:

3
547

3

Taco: ¥ =a(3x*~10x+6), y' =0

X

7

o oan , A . D . ) 5
T d0 cao cua doi ta co tai vi tri diem ‘cuc dai XCD:T; Yep =0,528 suy ra

0,528

AR
3 1 3 1 3

bieém sau nhat cua hé ng voi vi tri cia diém cyc tieu x., =

2

5+\/7

, Yer = 0,1578.

Vay d6 sau cta hd tai diém sau nhat xap xi 0,1578 km hay xdp xi 158 m .
Céu 45. (VD) Cho mét bd hd hinh ban nguyét c6 ban kinh bang 2 km, dudng kinh PR nhu hinh v&

sau :
Q

P /R
Tir diém P anh Tai chéo mot chiée thuyén véi van téc 3 km/h dén diém O trén bo hd, roi chay
b6 doc theo thanh hd dén vi tri R v6i van tbc 6 km/h. Thoi gian cham nhit ma anh Tai di

chuyén tir P dén R 1a bao nhiéu? (thoi gian tinh bang phut).
Loi giai
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Dit Q/P\R:go(md), qoe(O; %j

*

P77 7777777777

& LY

2km
Tacd APQOR vudngtai Q = PQ = PR.cosp =4cosg.
Ma QOR =20PR =2¢.
D0 dai cung tron QR =2.2¢ =4¢ .
4cosp

Thoi gian anh Tai chéo tir P dén O la: (gi0).
e NN 4 4o 20 .
Thoi gian anh Tai chéo tir O dén R la: o = & (gi0).

. . . 4 2
Tong thot gian anh Tai di chuyén tr P dén R la: = C;)SCD +?¢ (0 <p< %)

Xét ham sb t(¢)=m+2—¢ vGi qoe(O; Ej.
3 3 2
tr(¢):§(—4singo+2), goe(o;%j.

¢ (9)=0, qoe(O; %)

) 1 T
<:>s1nq0:§, goe(o;—j

2
&2l
¢ 6 X
Béang bién thién
() {} I I
i 6 2
t' () + 0 -

t(e) / \
4 T
3

3

. . . 7\ 243 =&
Vay thoi gian cham nhat ma anh Tai di chuyén tor P dén R 1a t(gj = T\f +§ ~1,5(gio) hay
90 phut.
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Toan thuec té

Céu 46. (VD) Mot tim bat hinh vudng canh 20mnhu hinh v& dudi day. Ngudi ta du tinh cit phan to

A\

dam cua tAm bat roi gip va may lai (cac dudng may khong dang ké), nham muc dich phu 1én
/ 'o\

thap dén trang tri (thap dang hinh chép tir gidc déu) dé tranh hu hai thap khi troi mua.

/
/
w8
' &9 |
L
/

/
/

\

/ \

/ \
/

\
\
\
\
\.
.
./
/
/

\/
1%

Biét khdi chop hinh thanh sau khi gap va may lai can thé tich 16n nhét thi mdi phi kin thap dén.
Héi phan dién tich tam bat bi cat 1a bao nhiéu dé€ dam bao yéu cau trén.
Loi giai

Goi canh déy hinh vudng ctathap 1a x(m).

D6 dai dudng chéo thm bat bang 2042 (m).

Goi hinh chép ti giac déula S.ABCD, GoiM,N lan luot 14 trung diém AB,CD .
Khi d6 MN =x(m), SN =

2072 —x
T(m) V6i 0 <x <1042
Goi O latam cua hinh vuong, ta co

R 07 - (28] (3]

j :%\/800—40\/5»

2 Lo 1 1,

The tich khoi chop V' = .5, SO = /800 — 40+/2x .
20x(80-5v2x)

TacoV'=

6+/800 — 40+/2x

S V'=0c x =82 Vi 0<x<10v2.
Xét bang bién thién:
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T 0 V2 10v2
Vi(x) + 0 —
Vi(x)

: , . 256J10
Véy khi x=8v2 thi thé tich khéi chép 1on nhét V' = ;/— ().

Dién tich phan bj cit ctia tim bat:

S =8, =S ypep ~4:Sasu = 20" = (82 ) 120‘/— 82 832 =80(m?).
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UNG DUNG THUC TE PAO HAM VA KHAO SAT HAM SO
DANG 3: UNG DUNG THUC TE GTLN, GTNN

I1-TOM TAT LY THUYET
1. Dinh nghia:

Cho ham s6 y = f(x) x4c dinh trén tap hop D.

«S6 M duoc goi 1a gid tri I6n nhit ciia ham s6 y = f(x) trén D néu f(x)<M voéimoi x thude D
goi 1a gid try

va ton tai x, thuoc D sao cho f(x,)=M .Kihiéu M =max f(x).
0 0 D

» S6 m duogc goi 13 gid tri nhé nhit ciia ham sé y = f(x) trén D néu f(x)>m véimoi x thuoe D
goi 1a gid try

va ton tai x, thudc D sao cho f(x,)=m.Kihiéu m= mgnf(x).

Chii y: Ta quy udc khi chi néi GTLN hay GTNN cta ham s y = f (x) (ma khong cho 10 tap hop D) thi
ta hiéu d6 1a GTLN hay GTNN cuia ham sé y = f'(x) trén tép x4c dinh ciia no.

Nhén xét: Néu biét do thi cia ham s trén tap hop D, ta c6 thé x4c dinh duoc gid tri 16n nhét va gi tri
nho nhit ctia ham sd trén D .

Chii ¥: GTLN va GTNN ciia ham s thuong duge tim bang cach str dung dao ham va bang bién thién.
2. Tim gid tri Ion nht, gid tri nhé nhdt ciia ham sé trén mét doan:

Pinh ly: Haim s6 f(x) lién tuc trén doan [a;b] thi ludn ¢6 gié tri 16n nhat, gia tri nho nhat trén doan

[a;b].

Phwong phap tim gia tri 16n nhat, gia tri nhé nhat ciia ham sé trén mdt doan [a;b]
Bude 1: Tim cac diém X3 %,;...;x, thudc khodng (a;b) ma tai do f'(x) be‘ing 0 hoac khong tdn tai.

Bude 2: Tinh f(a); f(x); f(x,):..5/(x,); £ (B).
Buéc 3: Goi M 1a s6 16nnhét va m 1a s6 nho nhat trong cac gia tri tim duoc & Buéc 2.
Khi do: M = I%l’c‘ﬁ( f(x), m= r[nlbl]l f(x)

II - CAC DANG TOAN

Dang 1: Toan thuc thé cho sin ham
Phwong phap:
+ Tu luén: di tim min, max trén doan, khoing, nira khoang.
+ MTCT: Mode 7.

Cau 1. (TH) Mot bai bao trong tap chi xd hdi hoc phat biéu rang néu mot chuong trinh chiam soc stc
khée dac bi¢t cho nguoi gia duge khoi xudng, thi # nam sau khi n6 dugc khéi dong, n ngan
ngudi gia co thé truc tiép nhan duoc cac phuc loi, trong do

3
nz%—6t2+32t(0£t£12).

Vi gia tri ndo cta ¢ thi sé ngudi nhan phuc loi ti da 13 bao nhiéu?
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Cau 2. (TH) Mot xe khach di tir Viét Tri vé Ha Noi ché tdi da duoc 14 60 hanh khach mot chuyén. Néu
2
. o x. 5
mot chuyén chd dugc m hanh khach thi gia tién cho moi hanh khach dugc tinh la (30 _Tm]
dong. Tinh s6 hanh khach trén mdi chuyén xe dé nha xe thu duoc loi nhuan mdi chuyén xe 1a
16n nhat.?
A. 30 B. 40 C. 50 D. 60

Cau 3. (TH) Do giam huyét 4p ciia mot bénh nhan duoc cho boi cong thie G (x)=0,035x"(15-x),
trong d6 x 13 lidu lwong thudc duoc tiém cho bénh nhan (x duoc tinh bang miligam). Tinh liéu
lugng thudce can tiém (don vi miligam) cho bénh nhan dé huyét ap giam nhi€u nhat.

Bloa Uﬂss‘ms:m"ﬂilﬂl
Sys N Isg o
m 1o ¢
\| \J\ \ .
Blood pressure cuft = \\;—\E'
Loi gidi
Pap s6: 10
Diéu kién: x €[1;15] (vi d0 gidm huyét ap khong thé 1a s am)
G'(x)=0,035] 2x(15-x)—x" | =0,105x(10—x)
x=0¢g]|1;15
=G'(x)=0< [1:15]
x=10€[1;15]
Ta co:
G(l)=£= 0,49.
100
G(10) =%= 17,5..
G(15)=0.
Vay huyét 4p bénh nhan giam nhiéu nhat khi tiém cho bénh nhan liéu x =10 miligam.

Cau 4. (TH) Bo giam huyét ap ctia mot bénh nhan dugc cho boi cong thirc G(x) = 0.025x*(30 —x),
trong d6x 1a liéu Twong thude duge tiém cho bénh nhéan (x duoc tinh bang miligam). Liéu lwong
thuoc can tiém cho bénh nhan dé huyét ap gidm nhi€u nhat bang
A. 100 mg. B. 20 mg. C. 30 mg. D. 0 mg.

Loi gidi

Chon B

Ta c6: G(x)=0.75x" —0.025x°, x > 0; G'(x) =1.5x—0.075x"; G'(x)=0< x=0,x =20
Béng bién thién:

X 0 20 400
G'(x) + 0 —
100
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Liéu luong thudc can tiém cho bénh nhan dé huyét 4p giam nhiéu nhat 1a 20 mg, d6 giam la
100.

Cau 5. (TH) Dé giam nhiét do trong phong tir 28°C, mot hé théng 1am mat dugc phép hoat dong trong
10 phat. Goi T (don vi °C) 1a nhiét d6 phong & phat thtr ¢ duoc cho bdi cong thirc
T =-0,008 —0,16¢ +28 véi t €[1;10]. Tim nhiét do thép nhét trong phong dat dugc trong
thoi gian 10 phut ké tir khi hé théng 1am mat bat dau hoat dong.

A. 27,832°C. B. 18,4°C. C. 26,2°C. D. 25,312°C.
Loi giai:

Xét ham sb T =—0,008¢ —0,16¢ +28 véi ¢ €[1;10].

T'=-0,024t>-0,16<0,Vt €[1;10].

Suy ra ham sé T nghich bién trén doan [1;10].

Nhiét @6 thap nhat trong phong dat dwoc 1a 7. =T7(10) =18,4°C.

Cau 6. (TH) Mot loai thube duge dfmg\ cho mét bénh qh?m va néng do thube trong mau cua bénh nhan
duoc giam sat bdi bac si. Biét rang nong do thudce trong méau cua bénh nhéan sau khi tiém vao co
thé trong ¢ gi¢ duge cho bdi cong thirc ¢(¢)= 2t . (mg/L). Héi sau khi tiém thudc bao lau
thi nong d¢ thudc trong mau ctia bénh nhan cao nhat?

Loi giai
£ t
Xétham so c(¢)= t>0
(== (1>0)
1 2
Taco ¢'(t)= )2
c'(t) =0 - ( )
Ta c6 bang bién thién
1 0 I. a0
c'r) + 0 -
1
clr) — 5 —_—
‘ o — - =0
Vay khi ¢ =1thi ndng do thudc trong mau ctia bénh nhén 1a cao nhat.

Cau7. (TH) Sau khi phat hién mot bénh dich, cac chuyén gia y té udc tinh s6 nguoi nhiém bénh ké tir
ngay xuit hién bénh nhan dau tién dén ngay thu 713 f(r)=45¢* -1, =0,1,2,...,25. Néu coi
f(t) 1a ham sb xac dinh trén doan [0;25] thi dao ham f~ (t) dugc xem 13 tc d6 truyén bénh
(ngudi/ngay) tai thoi diém £ Xac dinh ngay ma tdc do truyén bénh 1a 16n nhat?

A. Ngay thu 19. B. Ngay thu 5. C. Ngay thu 16. D. Ngay thu 15.
Loi gidi
Chon D
f'()=90t=3¢>; f"(t)=90-6t, f"(t)=0=1t=15
Béng bién thién
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Cau 8.

Cau 9.

Cau 10.

{ 0 15 25
f(0) + 0 -
675

ro| T T~

Tbc d6 truyén bénh 16n nhat 1a vao ngay thir 15.
(TH) Dé ting nhiét do trong phong tir 18°C ngudi ta sir dung mot cai may sudi (may dugc

phép hoat dong trong 9 phiit). Goi 7' (don vi "C) 1a nhiét do phong & phut thir11(m/s). dwoc
cho béi cong thirc T =-0,003#> +0,9¢° +18 véi ¢ €[1;12]. Tim nhiét d§ cao nhat trong phong
dat duoc trong thoi gian 9 phit ké tir khi may sudi bat dau hoat dong.
A. 24 B. 28 C.22 D. 23

Loi gidi
Bai toan quy vé tim GTLN ctia ham sb T =-0,003¢* +0,9¢* +18, t €[1;12]

4
(TH) Thé tich nu6c cia mdt bé boi sau ¢ phit bom tinh theo cong thirc V()= ﬁ(%f —%]

(lit) véi (0<¢<90). Téc d6 bom nudc tai thoi diém ¢ dugc tinh b cong thire f(t)=V"'(t).

Xac dinh tinh dding/sai cta cac khang dinh sau:

a) Thé tich nudc cta bé boi sau 20 phit bom 1a 2000 (lit).
b) Téc d6 bom nude tai thoi diém ¢ 1a f (1) =908 -
) Téc do bom giam tir phut thir 70 dén phat thir 90.
d) Téc d6 bom 16n nhét tai thoi diém t = 60 ( phut).
Loi giai

(@) V(20)= 1(1)0 (30 20° —%] 2000. Vay (a) Ping

(b) Tacé V'(t)= ﬁ(%ﬁ -£)= f() = ﬁ(%ﬁ ~£'). Vay (b) Sai

t=060
t=0

1 2
c)Taco V"(t)=—(180t-3¢t" | =TV "(t)=0<=
© (0=155( )= (0) {
+) Ta c6 bang bién thién cua ham s6
t 0 60 90

" (f) + 0 — 0

TN

Suy ra téc d6 bom giam tir phut thir 60 dén phut thtr 90. Vay (¢) Pung

(d) Tir bang bién thién ta c6 toc dd 16n nhét khi t = 60 ( phut). Vay (d) Bing.

(VD) Mot loai thude duoc dung cho mot bénh nhan va néng do thudc trong mau ctia bénh nhan
duogc giam sat boi bac si. Biét rang nong do thude trong mau ctia bénh nhan sau khi tiém vao co

thé sau ¢ gio dugc cho boi cong thie ¢(1)= (mg/L). Sau khi tiém thudc bao lau thi

£ +1
nong do thudc trong mau ctia bénh nhan cao nhat?

Loi giai

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 4
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Xét ham s6 c(t) =

Sau 1 gio thi ndng do thudc trong mau ctia bénh nhan cao nhat.

Céau 11. (TH) Cong suat P (don vi W) ctia mot mach dién duoc cung cap boi mot ngudn pin 12V duogc
cho boi cong thire P=127-0,57% v6i I (don vi A) 1a cudng d6 dong dién. Tim cong suit toi
da ctia mach dién.

A T2 B. 12. c. - p. 23
192 2
Loi giai
Chon A
Xét ham s6 P=121-0,5I* véi 1=20.
P'=12-1. P'=0=1=12.
Béng bién thién:
I
72
P / \
Cong suat t6i da cua mach dién 1a 72(W) dat duoc khi cudong do dong dién 1a 12(4).

Cau 12. (TH) Mot hop tac xd nudi ca thi nghiém trong h6. Nguoi ta thay rang néu trén mdi don vi dién
tich ¢lia mat hd c6 n con ca thi trung binh mdi con ca sau mot vu can ning P(n) =480 —20n
(gam). Hoi phai tha bao nhiéu ca trén mot don vi dién tich ciia mit hd dé sau mot vu thu hoach
dugc nhidu gam c4 nhat?

A. 12. B. 24. C.6. D. 32.
Loi giai
Chon A
Sau modt vy, trung binh s6 cd trén mdi don vi dién tich mdt hd cin ning:
f(n)=nP(n)=480n—-20n"(gam). f'(n)=480-40n=0<n=12
Béng bién thién:
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n 0 12 +00
f'(n) + 0 _

Fn) /’f(m T

Trén moi don vi dién tich ciia mat ho, can tha 12 con ca thi sau mét vu thu hoach duwoc nhicéu
gam ca nhat.

Céu 13. (TH) Khi nuéi ca thi nghiém trong hd, mot nha khoa hoc da nhan thiy rang: néu trén mdi don
vi dién tich cia mit ho c6 n con ca thi trung binh mdi con cd sau mdt vu cAn ning la
P(n)=800-20n (g). Hoi phi tha bao nhiéu con ¢4 trén mot don vi dién tich ctia mat ho dé
sau mot vu thu hoach duoc nhiéu c4 nhat?

A. 19. B. 20. C. 21. D22
Loi gidi

Goi F(n) 1a ham can nang cta 7 con c4 sau vy thu hoach trén mot don vi dién tich.
Ta co: F(n)=(800—20n).n=800n—20n".
Pé sau mot vu thu hoach duoc nhiéu ca nhét thi can nang cua n con ca trén mot don vi dién
tich ciia mat ho 1a 16n nhat.
Bai ton tr¢ thanh tim 7 € N sao cho F(n) dat GTLN.
F'(n) =800 —40n
F'(n)=0<:>800—40n=0<:>n=20
Ta c6 bang bién thién:

F'(n) + 0 -

8000
F(n) / \
— o0 — o0

Véy phai th:él 20 con ca trén mot don vi dién tich ctia mat ho dé sau mot vu thu hoach duge
nhicu ca nhat.

Cau 14. (VD) Gia st sulay lan ctia mdt loai virus & mot dia phuong c6 thé duge md hinh hoa bang ham
s6 N(t)=—£ +12¢*,0<¢ <12, trong 6 N 1a s6 nguoi bi nhiém bénh (tinh bang trim nguoi) va
t1a thoi gian (tuan). Pao ham N'(r) bicu thi tbc do 1ay lan ciia virus (con goi 1 toc do truyén
bénh). Virat 1ay lan nhanh nhé:c vao thoi gian nao? .

A. Tuan 4. B. Tuan 8. C. Tuan 12. D. Tuan 6.
Loi gidi
Toc d 1ay lan cta virus 1a N'(¢) =—3¢> +24¢ . Toc do 14y lan nhanh nhét khi N'(¢) dat GTLN
Taco N (1)=—6t+24=0=1t=4
Béng bién thién
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Toan thuec té

Cau 15.

Cau 16.

N”(t) 0 + 0 o

N'(t)

Duya vao bang bién thién ta thay vi rat lay lan nhanh nhat vao thoi diém tuan thu 4.
(VD) Ho ép khi quan co lai, anh huong dén toc dd khong khi di vao khi quan. Toc do cuia khong
khi di vao khi quan khi ho do dugc béi cong thirc

V=k(R—rr* vOi 0<r<R,
trong d6 k 13 hang sb, R 13 ban kinh binh thuong cta khi quan, ~1a ban kinh khi quan khi ho.
Hoi ban kinh khi quan khi ho bang bao nhiéu thi toc do ctia khong khi di vao khi quan 1a 16n

nhat?
Loi gidi
Tacod V=kRr* — ki’
]" =
V'=2kRr =3k, V'=0< 2R
y=—
3
BBT
! 0 2R R
3
vV 0 + 0 —_
4kR?
v / 27
0 0

. 2R .
Tu BBT ta c6 ban kinh khi quan khi ho bang 3 thi toc do cua khong khi di vao khi quan la
16n nhat
(TH) Tai trudng THPT Y, dé giam nhiét do trong cac phong hoc tir nhiét d6 ban dau 1a 28°C,
mot hé théng diéu hoa 1am mat duoc phép hoat dong trong 10 phut. Goi 7 (don vi °C ) 1a nhiét
do phong & phut thtr ¢ (tinh tir thot diém bat may) duoc cho bdi cong thure
T =-0,008:"—0,161+28 (z€[0;10]). Nhiét do thp nhét trong phong c6 thé dat dugc trong

Ddp sé: 18,4
Xétham sb f'(¢)=-0.008¢"—0.16¢+28 trén doan [0;10].

Taco: f'(1)=-0.0241 ~0.16 <0, V¢ €[0;10].
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Cau 17.

Cau 18.

Cau 19.

Cau 20.

Do d6 g}lig]lf(t):f(lo)zlm.
Vay nhiét do thap nhat trong phong c6 thé dat dugc trong khoang thoi gian 10 phit d6 gan dung
la 18,4°.

(TH) Hing ngay muc nuéc cta con kénh 1én xudng theo thuy triéu. d su 4(m) clia myc nude

.o \ o A , Tt T .
trong kénh tinh theo thoi gian #(%) trong ngay cho boi cong thirc /= 3cos (Z +§] +12 . Khi
nao muc nude ctia kénh 1a cao nhét véi thoi gian ngan nhat?

A. t=10(h) B. 1=14(h) C. 1=15(h) D. t=22(h)
(VD) Mot h¢ 1am nghé dét vai lua to tdm san xudt mdi ngay dugc x métvai lua (1< x<18).

Tong chi phi san xuat x mét vai lya, tinh bang nghin dong, cho boi ham chi phi:

C(x)=x"-3x"—20x+500. Gia st ho lam nghé dét ndy ban hét san pham mdi ngay véi gid
220 nghin déng/mét. Goi B(x) 1a s tién ban dugc va L(x) 1a loi nhuan thu dugc khi ban x
mét vai lua.

a) Bicu thte tinh B(x) theo x 1a B(x)=220x (nghin dong).

b) Bi€u thirc tinh L(x) theo x 1a L(x)=—x’+3x”+220x-500 (nghin dong).

¢) Ho 1am nghé dét ndy can san xuit va ban ra mdi ngay 10 mét vai lya dé thu dugc loi nhuén
toi da

d) Loi nhuan téi da cta ho 1am nghé dét'vai lua to tim co thé dat dwoc 14 1000 nghin dong.
(TH) Hang ngay muc nudc cua ho thity dién ¢ mién Trung 1én va xudng theo lugng nude mua
va cac subi nudc dd vé ho. Tinh tir thoi diém 8 gio sang, do sdu ctia muc nude trong ho tinh
theo mét va 1én xubng theo thoi gian ¢ (gid) trong ngdy cho bdi cong thic:

1 -
h(t)= _§t3 +5¢* +241 -+ (¢>0)., Biét ring phai thong bdo cho céc ho dan phai di doi trude
khi xa nudc theo quy dinh trude 5gid. Hoi can théng bao cho ho dan di doi trude khi xa nudc
mAy gid. Biét rang myuc nude trong hd phai 1én cao nhat méi xa nude.
Loi giai
Taco: B (1) =—1* +10¢+24
h(t)=0& 1" +100+24=01=12

Bang bién thién;
t 0 12 a0

DPé muyc nudc 1én cao nhit thi phai mat 12 gio, Khi d6 20 gid nude ddy. Vay phai thong bao
cho dan di doi vao 15gid chiéu cung ngay.

(VD) Gia st ham cau cua mot san pham doc quyén duogc cho bdi P =400-20 va ham chi phi
trung binh C=0, 20+4 +4_gO trong 46 O 1a s6 don vi san pham (P va C dugc tinh bang $

do1 vé1 moi don vi san pham).
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Cau 21.

Cau 22.

a) 0 =90 la lugng san phém béan ra dé loi nhuan thu duogc téi da;

b) Gia ban dé loi nhuan thu dugc tdi da 1a 400$

¢) Loi nhuén toi da 1a 17420%

d) Néu chinh phu danh thué 22$ / mét don vi san phém thi gia ban 3903 dé 1oi nhuan thu duge
toi da

(VD) Gia sir s6 lugng té bao cia mot quan thé nAm men tai moi trudng nudi cay trong phong

thi nghiém duge md hinh héa bang ham s6 P(¢)= trong d6 thoi gian ¢ dugc tinh

a
+e—0,75t
bang gio, cdc hing s6 a,b R, dong thoi dao ham P'(¢) bicu thi toc do gia ting té bao. Tai
thoi diém ban dau z =0, quan thé c6 20 té bao va tang véi toc do 10 té bao/gid. Khi d6 tinh
a+b

Loi giai
_0,75a¢™

Taco P'(1) (b+e”’75’)2 1>

Theo gia thiét ta c6

a

{P(O):20 72120 a=20(b+1) [a=30

= = = 1
P'(O):lO 0,75a ~10 15 =10 h=—
(b+1)° b+l 2
(VD) Su phan huy cua réac thai hiru co ¢6 trong nudc s€ lam ti€éu hao oxygen hoa tan trong nudc.
Nong d6 oxygen (mg/1) trong mdt hd nude sau ¢ gio (= 0) khi mot luong rc thai hitu co b

xa vao ho dugc xap xi boi ham so (c6 do thi nhu duong mau dé ¢ hinh bén)

y(t)=5

il

15
92 +1

aa

- =+

0O 1 2 3 4 5 6

a) Vao thoi diém ¢ =1 thi nong do oxygen trong nuéc 1a 3,5(mg /1)

b) Nong d¢ oxygen (mg/1) trong mot hd nuéce khong vuot qué 5(mg/1)
¢) Vao thoi diém 7 =0 thi ndng d6 oxygen trong nudc cao nhat

d) Nong do oxygen (mg/1) trong mot hd nude thap nhat la 3,5(mg/1)

O nhiét d6 bao nhiéu do C thi nudc ¢ khdi luong riéng 16n nhat?
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Céu 23. (VD) Mot hang dién thoai dua ra quy luat ban budn cho timg dai li, d6 la dai li cang nhép nhiéu
chiéc dién thoai ctia hing thi gia ban budn mot chiéc dién thoai cang giam. Cu thé, néu dai li
mua X dién thoai thi gia tién ciia mdi dién thoai 13 6000 —3x (nghin ddng), x € N*, x < 2000.
Pai 1i nhap cting mot luc bao nhiéu chiée dién thoai thi hing c6 thé thu vé nhiéu tién nhat tir dai
1i do?

Loi giai

Pap so: 1000
S6 tién hang thu duoc khi dai 1i nhap x chiéc dién thoai la £ (x)=x(6 000—3x).
Ta co: f'(x) =—-6x+6000. Khi do, f'(x) =0< x=1000
Bang bién thién ctia ham s6 £ (x)1a

x 0 1000 2000

J'(x) * 0 -

7() 3900000

0 B 0

Vay dai li nhap cung lac 1000 chiéc dién thoai thi hing c6 thé thu nhiéu tién nhat tir dai 1i 6
véi 3 000 000 000 (dong).

Cau24. (VD) Hang ngay muyc nudc cua ho thity dién & mién Trung 1én va xudng theo lugng nude mua,
va cac sudi nudc db vé hd. Tir lac 8h sang, d6 siu ciia myc nudc trong hd tinh theo mét va 1én

3
xudng theo thoi gian t (gi®) trong ngay cho béi cong thie /(1) =241 +5¢7 —g. Biét rang phai
thong bao cho cac hg dan phai di doi truge khi xa nuée theo quy dinh trude 5 gio. Hoi can thong
béo cho ho dan di doi trude khi xa nude may gio. Biét rang muc nude trong hd phai 1én cao
nhat méi xa nudc.
] Loi giai
Pap so: 15
Ta co:
h'(t)=24+10t -1’
t =—2(loai
h'(t):0<:>24+10t—t2:0<:> (loai)
t=12 (t/m)
BBT:
t 8 12 24 +00
20 + 0 -
/ hmax \
ht)
Vay dé myc nudc 1én cao nhat thi phai mét 12 gio. VAy phai thong béo cho dan di doi vao 15
gio chifu cung ngay. ‘ o ’

Cau 25. (VD) Gia su so lugng cua mot quan thé nam men tai méi trudng nudi cay trong phong thi
nghiém duoc mo hinh hod bang ham s6 P(f) = b+:‘°’75 -, trong do thoi gian ¢ duoc tinh bang
gi0. Tai thoi diém ban dau 7 = 0, quan thé c6 20 té bao va ting voi toc do 12 té bao/gio. Tim
cac gia tri cia a va b. Theo mo hinh nay, s6 lwong nam men khong vuot qua bao nhiéu?
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Loi giai
-0,75¢
0,75ac ™

Taco: P'(t)= (b+ e—0,75t)2 2>

Theo d& bai, ta co6: P(0)=20 va P'(0)=12. Do d6, ta c6 hé phuong trinh:

a

mzzo a=20(b+1)
0,75a _ 1_5:12_

1
Giai hé phuong trinh nay, ta dugc a =25 va b= 1

18,75¢ "7

Khi do, P'(¢t) = >>0,Vi >0, tic 1a s6 lwong quan thé ndm men luén ting.

10

: : 2
Tuy nhién, do lim P(¢) = lim >

{—>+0 Ja| 075z

4

=100 nén sb lugng quan thé nim men ting nhung

khong vuot qua 100 té bao.

Dang 3: Toan thyec té thiét 1ap ham

Phwong phap:

B1: Goi 4n theo yéu cAu bai toan, dit PK an

B2: Chuyén cac dai lwgng con lai theo an.

B3: Lap ham s6 mjt an

B4: Tim GTLN, GTNN theo cach giii TL hoac MTCT

Loai 1: Thiét 1ap ham lién quan dén hinh hoc phing.

Cau 26. (TH) Trong s6 cac hinh chit nhat c6 cung chu vi 16 cm, hinh chit nhat c6 di¢n tich 16n nhét

bang:

A. 64 cm?. B. 4 cm?. C. 16 cm?. D. 8 cm?.

Loi gidi

Chon C

Cach 1: Goi canh cua hinh chir nhat: a, b; 0 <a, b <8.

Taco: 2(a+b)=16=a+b=8<=b=8—a

Dién tich: S(a)=a(8—a)=—-a’+8a; S'(a)=-2a+8; S'(a)=0=a=4

Béng bién thién:

a 0 4 8
S'(a) + 0 —
16
0 0
Cach 2
a+by

Ap dung Cési: a+b>2ab < ab s( ] < ab<16

Dau“="xayra < a=b=4
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Cau 27.

Cau 28.

Vay hinh chit nhét c6 dién tich 16n nht bang 16 khi canh bing 4 ,
(VD) Trong tat ca cac hinh chit nhat c6 ciing dién tich 48 cm?, hinh chit nhat c6 chu vi nhd nhat
biang:

A. 16V3 cm B. 44/3 cm C.24 cm D. 83 cm
Loi giai

Chon A

Cach 1

Goi canh cua hinh chit nhét: a, b; 0 <a, b < 48

Ta co: ab=48c>b=ﬁ. Chu vi: P(a):2(a+§]
a a

4
P(a)= 2(1-—?] : Plla)=0=a=43
a
Béng bién thién:
a 0 a3 48
P'(a) 0 +

P(a) \ 1643 /

Cach 2

T Ap dung bét ding thirc Cosi: a+b >2Jab < a+b>2/48 =83

& chu vi nhd nhat: 2(a+b) =163

[JHinh chi nhét ¢6 chu vi nhé nhat bang 16+/3 khi canh bang 43

(VD) Mot trang sach c6 dang hinh chir nhat v6i dién tich 1a 384 cm?. Sau khi dé 18 trén va 18
dudi déu 1a 3cm, dé 18 trai va 18 phai déu 1a 2cm. Phan con lai cia trang sach duoc in chit. Kich

thude t6i uu cia trang sach 13'bao nhiéu dé phan in chir trén trang sach c6 dién tich 16n nhét ?
Loi giai
Goi chiéu dai va chiéu rdng trang sach 1an luot 1a x(cm) va y(cm), (0<x, y <384).
Dién tich trangsach la S=xy=384= y= % .
384

Dién tich phan trang sach dé in chit 1a S, =(x—6)(y—4)= (x—6)(——4] :
X

2304

2

2304 :
30 —4x= 8§, =4+
x x

Bang xét dau S'=—-4x" +2304, (0 < x <384)

Ta c6 S, =408— =0 —4x*+2304=0=x=24, (0<x<384)

X 0 24 384
Slr + |:| —

312

S, / \

Vay S, 16n nhat khi x =24 .
Vay kich thudc cua trang sach 1a: chiéu dai 24 cm, chiéu rong 16 cm.
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Cau 29.

Cau 30.

Cau 31.

(VD) C6 mot taim gd hinh vudng canh 200 cm. Cat mot tam gd c6 hinh tam giac vuong, c6 tong
cuia mot canh gbc vuong va canh huyen bang hang s6 120 cm tur tam g0 trén sao cho tAm gd hinh
tam giac vudng co dién tich 16n nhat. Hoi canh huyén cta tim gd nay 13 bao nhiéu?

Loi gidi
Pap an: canh huyén cta tam go nay la 80cm
Ki hi¢u canh géc vuéng AB = x,0< x <60

Khi d6 canh huyén BC =120 x, canh géc vudng kia 1d AC =~/ BC? — AB> =~/120> — 240x

1 ) . .
Dién tich tam giac ABC la: S(x)= Ex.\/1202 —240x . Ta tim gié tri 16n nhat ctia ham s6 nay
trén khoang (0'60)

Taco S,(x)= \/1202—240x+ Lo =240 100736 g1y =0ea=40
27 2\120° — 240 24120 - 240

Lap bang bién thlen ta co:
60

_

Tam gidc ABC c6 dién tich 16n nhat khi BC =80.

Vay canh huyén cta tam gd nay 1a 80cm

(TH) Tam giac vudng c6 dién tich lon nhat la bao nhiéu néu tong ciia mdt canh goéc vudng va

canh huyén bang hang s6 a (a > 0)?
2 2 2 2

a 2a a
A. . B.—. C. . . .
— 63 9 9 33

Loi giai

Chon A

Canh goc vuong x,0< x < %; canh huyén: a — x

Canh goc vuong con'lai la: /(a—x)*> —x°

1 _
Dién tich tam gidc S(x) = ~xv/a’ —2ax. §'(x) =293 g0 x=d

2 2\a’ - 2ax 3
Bang bién thién:

a
X 0 —
2

o lw|

S'(x) +

S(x) /6\/_ \

Tam gi4c c6 dién tich 16n nhat bang

N}

a’
63
(VD) Mot nguoi néng dan co 15 000 000 déng dé 1am mot hang rao hinh chir E doc theo mdt
con song bao quanh hai khu dat trong rau c6 dang hai hinh chir nhat bang nhau (Hinh 35). D61
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vO1 mat hang rao song song vai bo song thi chi phi nguyén vat liéu 1la 60 000 Siéng/mét, con d6i
vO1 ba mat hang rao song song nhau thi chi phi nguyén vat ki¢u l1a 50 000 dong/mét, mat giap
bo song khong phai rao. Tim dién tich 16n nhat cia hai khu dat thu dugc sau khi lam hang rao.

H oF

il Nl ol
- Li
i , Lu;) L
.-."ll JI":{".- T T YT ':‘rd‘ 'S TT - & i B -i‘l |i'.1
B T T e e e I e e e ]
ittt Rttt
o LREEL L ERERRERTLEET Vg
||||I||| | § ||||||I|| |a'||||| i ||i| ] ¥

Hinly 25

Goi chiéu dai va chiéu rong ciia manh vuon lan lugt1a y va x, (x>0, y>0).
Dién tich manh vuon la S =xy.
Chi phi dé rao manh vuon theo chit E 13 : 7 =3x.50000 + 3.60000 = 15000 000

<:>15x+6y=1500<:>5x+2y:500:y:5002_5x (x<100) DSZX(SOOT_SX)

Taco §'=250-5x=0< x=50.
Bang xét dau

x 0 50 100
5’ + 0 -
6250

g / \

Pé dién tich manh vuon thu duoc sau khi rao 16n nhat thi x=50= y=125.

Vay dién tich 16n nhét ctia manh vuon 13 6250 m*.
Céu 32. (VD) Mot soi day kim loai dai 60cm dugc cit thanh hai doan. Poan day thir nhat udn thanh
hinh vudng canh a, doan day thir hai uén thanh duong tron ban kinh 7.

) l

60—-2a
a) r= .
Vid

b) Téng dién tich cta hinh vudng va hinh tron 1a l[(;z +4)a’ =120a +900 |.

T
. 2 ) : . 1
¢) bé tong dién tich cua hinh vuong va hinh tron nhé nhat thi ti s6 4 bang —
r
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

d) Néu cit soi ddy thanh hai doan bang nhau va van udn thanh mot hinh vudng va mét hinh tron
thi hinh tron c6 di¢n tich 16n hon hinh vuong.

Loi gidi
(a) Sai; (b) Pung; (c) Sai; (d) Sai
(a) Ta co:
-2
4a+2xr =60 & ﬂr=30—2a<:>r=30 a
V4
SAL
(b) Tong di¢n tich ctua hinh vuéng va hinh tron:
(30-24)" 1
S=da’+r’z =d’ +———=—[(z+4)a’ ~120a+900]
] V4 V4
PUNG.

(c) Diéu kién: 0<4a<60 < 0<a<l5.
Xét f(a) :(7T+4)a2 —120a +900 véi a 6(0,15)

s (L. 120 60
f(a) dat gia tri nho nhat tai a = = €(0,15).
2(7r+4) m+4
e . 5 A . 60
S dat gia tri nho nhat khi a = .
T+4
= ar=30-2-0 307 _ 30
r+4 nw+4 w+4
Khids: 4= .39 _,
r mw+4 w44
Kétluén:£:2.
r
SAI
15 15
d)a=—,r=—.
) 2 2w
15} 22
Dién tich hinh vuong 1a S, = (;) = TS =56,25¢cm*
A 1 s i , 225 5
Dién tich hinh tronla S, =7zr :4—z17,9cm
V4

SAL
Cau 33. (VD) Mot soi day kim loai dai a( cm) . Nguoi ta cat doan day dé thanh hai doan c6 d6 dai x

(cm), duoc udn thanh dudng tron va doan con lai dugc udn thanh hinh vuéng (a > x > 0).

L * - *

v '

X
a) Ban kinh duong tron: r =—.
T
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Cau 34.

Cau 35.

2
b) Dién tich hinh vuong: (“ ; x] .

(4+7z)-x2 —Qanx+na’
167

¢) Tong dién tich hai hinh:

d) Khi x=-2
2+

(VD) Mot soi day kim loai dai 60dm duoc cit thanh hai doan. Poan day thir nhat udn thanh
hinh

thi hinh vudng va hinh tron twong Gmg ¢ tong dién tich nho nhat.

vudng canh a, doan day tht hai udn thanh dudng tron ban kinh . Dé téng dién tich cta hinh
/ ;ad s P
vudng va hinh tron nhé nhat thi ti s6 — bang bao nhiéu?
r

l l

O

Loi gii

Ta co:

*4a+2nr=60 < nr=30-2a

Piéu kién: 0<4a <60 < 0<a<15.

* Tong dién tich ctia hinh vudng va hinh tron:

30 -24)’
S=da’+r'r =d* +&=l[(7r+4)a2 —120a+900}
7 Vs

* Xét f(a)=(m+4)a’ —120a+900 véi a €(0,15)
120 60

f(a) dat gia tri nho nhat tai a = TETY =—c (0,15).

* § dat gia tri nho nhat khi a =

T+4
60 30 30
= =

= nr=30-2.

n+4 nm+4 m+4

¥ Khido: £=-20 . 30 _
ro n+4 n+4

Két luan: L 2dm.
r

(VD) Mot bac nong dan c6 ba tim luéi thép B40, mdi tm dai a(m) va mudn rao mot manh
vuon doc bo song c6 dang hinh thang can ABCD nhu Hinh 36 (bo song 1a duong thang CD
khong phai rao).
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

a(m) B

a(m) aim)

D C
Hoi bac d6 c6 thé rao dugc manh vuon c6 dién tich 16n nhat 1a bao nhiéu mét vudng?
Loi gidi
A B
D - Va C

Dung céc duong cao AE va BF cua hinh thang can 4ABCD nhu hinh v€ trén.
Vi ABCD 1a hinh thang can nén DE = FC va EF = AB=a.

bat DE:FC:x(m)(x>O).
Taco DC=DE+EF+FC=x+a+x=2x+a.
Theo dinh li Pythagore, ta suy ra AE :\/ AD* -~ DE? = \/ a—-x ( m)

R& rang, x phai théa man diéu kién 0 <x <a.
Di¢n tich cua hinh thang can ABCD 1la

S :%(AB+CD)AE :%(a +2x+a)a’ —x* =(a+x)Va’ -x (mz)
Xétham sb S(x)=(a+x)Va*=x" véi xe(0;a).

, 2x*~ax+a’
Taco S’(x)zz—z;
a —x

S’(x)=0<::>—2x2—ax+a2 =0<:>(x+a)(a—2x)=0<:>x=—a hodc x:%.

Khi d6 trén khoang (0;a),S'(x)=0 khi x = %

Béng bién thién ctia ham s6 S (x) nhu sau:

X 0 a a
2
S(x) + 0 —
333\/5
S(x)
ai | 0
‘ / ‘ ’ S 2 a
Cén clr vao bang bién thién, ta thdy ham s6 S (x) dat gid tri 16n nhét bang tai x = B
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té
8 )

1 .
Cau 36. (VD) Cho A4BC déu canh#a. Nguoi ta dung mot hinh chit nhat MNPQ c6 canh MN nam trén

BC, hai dinh P, Q theo thu tu nam trén hai canh AC va AB cua tam giac. Xac dinh vi tri cua
diém M sao cho hinh chir nhat c6 dién tich 16n nhat ?

Vay bac do c6 the rao dugc manh vuon cé dién tich 16n nhat 1a

_2a B. BM =% c.BmM=2, p. BM =2,
3 4 3 = 4
Loi giai

A. BM

Chon D

B M H N C
Goi H la trung diém cta BC = BH = CH =%.

Dit BM = x (0<x<%)

Ta c6: MN =2MH =a—2x, OM = BM tan60° = x+/3
Dién tich hinh chir nhat MNPQ la:
S(x)=(a- 2x)x\/§ = a3x - 2/3x

S'(x) =3(a~4x), S'(x) =0 < x =%
Béng bién thién:

X 0

NN

S'(x) +

S (x) /’?az —

Vi tri didm M: BM = %

Céu 37. (VD) Tim dién tich 16n nhit ctia hinh chit nhat ndi tiép trong nira dudng tron ban kinh 10cm,
biét mot canh cua hinh chir nhat nam doc trén duong kinh cua duong tron.

A. 80cm’ B. 100cm’ C.160cm’ D. 200cm’
Loi giai
Chon B
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10 cm

o
Goi x(cm) la d6 dai canh hinh chr nhat khong nam doc theo duong kinh duong tron
(0<x<10).
Khi d6 @0 dai canh hinh chit nhat ndm doc trén duong tron la: 24/10° — x> (cm).
Dién tich hinh chit nhat: § = 2x+/10> —x?

2
Taco §' = 2107 —x? — 25 510> _4y?

J107 —«*
1072 9
N,

thoa
S'=0s
= —# (khéng théa)
S"=-8x=5" %] — 402 <0.
Suyra x = 1a diém cuc dai ctia ham S (x).

2
Vay dién tich 16n nhat cta hinh chit nhat 1a: S =10+/2.,/10° —% =100 (cm’)

Céu 38. (VD) Cho mot tim nhém hinh vuéng canh 6 cm. Nguoi ta mudn cit mot hinh thang nhu hinh
ve.
A 2cm @ B
X cm 3em
H
 F
D G ym C
Tim tong x + y dé dién tich hinh thang EFGH dat gia tri nho nhét.
A7 B.5 C. ¥ D. 42.
Loi giai
Chgn C
Ta c6 Sgpgy nhénhat < S =S ., + S+, 16n nhat.
Tinh dugc 28 =2x+3y+(6—x)(6—y)=xy—4x-3y+36 (1)
Mit khac AAEH déng dang ACGF nén AE _ A2 6 (2)
CG CF
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Tu(l)va(2)suyra 25=42—-(4 x+§)
X

Ta c6 2S 16n nhat khi va chi khi4 x+§ nho nhét.

x
. 2 1 .
Biéu thirc 4x+—8 nhod nhat <:>4x:§:>x:¥:>y:2«/§.
x X

Vay dap an can chon 1a ©) ’

Cau 39. (VD) Tt mot bo tuong c6 san, nguoi ta mudn rao quanh mot khu dat voi mot s6 vat li¢u cho
trude 1a 100 m thang hang rao. Vay lam thé nao dé rao khu dat ay theo hinh chir nhat sao cho
c6 di¢n tich 16n nhat. Khi do: chiéu dai va chiéu rong hinh chir nhat la
A.va B. 35 va 35 C.75va 25 D. 50 vas0

Loi gidi
Chon A
Goi x (m) (0<x<50)1a chiéu rong ctia hinh chit nhat
Khi @6, chiéu dai ctia hinh chit nhat 1a 100 —2x
Nén dién tich cta hinh chit nhat 1a x(lOO —2x) =-2x> +100x
Goi f(x) =—2x% +100x véi didu kién 0< x <100
:>f’(x) =—4x+100. Cho f’(x) =0=>—4x+100=0=x=25
Béng bién thién:
X 0 25 50
I 0 >

7 (%) . / 1250 \ .

Dua vao bang bién thién ta c6 ’(ﬁ%f(x) = f(25)=1250

Vay: Dé rao khu dét 4y c6 dién tich 10n nhit theo hinh chit nhat c6 chiéu rong bang 25 va chiéu
dai bang 50

Ciu 40. (VD) Mot ngon hai ding duoc dit tai vi tri 4 cach bo bién mot khoang AB =5 km. Trén bd
bién c6 mot caikho ¢ vitri C cach B mot khoang BC =7 km (tham khéo hinh v&).

A
5 km
[ +
B M '
€--=—===- Tkm ------- >

Nguoi canh hai dang c6 thé chéo do tir vi tri 4 dén vi tri M trén bo bién v6i van téc 4 km/h
va di bo dén kho C v&i van téc 6 km/h .
Pit BM =x v6i 0< x < 7. Khi do:
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25+ x7
Y
N25+x* T-x
+ .
4

6
¢) Thoi gian ngan nhat tir 4 dén C 1a khoang 3406 phut.
d) Mudn nhét 3454 phat nguoi d6 phai xuat phat tir vi tri 4 dé c6 mat tai kho C luc 7 gio sang
Céiu 41. (VD) Hai contiau 4 va B dang & cing mot vi tuyén va cach nhau 5 hai li. Ca hai tau dong thoi
cung khai hanh. Tau A chay vé hudng Nam véi 6 hai 1i/gio, con tau B chay vé vi tri hién tai
ctia tdu 4 voi van toc 7 hai 1i/gid. Hoi sau bao 1au thi khoang cach giita hai tau 13 bé nhat?

a) Thoi gian ditr 4 dén M 1a

b) Thoi gian ditr 4 dén C 1a

d

Ciu 42. (VD) Anh Ba dang trén chiéc thuyén tai vi tri A cach b séng 2km , anh dy dinh chéo thuyén
vao bo va tiép tuc chay bd theo mot duong théng dé dén mot dja diém B toa lac ven bo song, B
cach vi tri O trén bd gan véi thuyén nhat 1a 4km (hinh v&). Biét ring anh Ba chéo thuyén véi
van tbc 6m/h va chay bo trén bo véi van tdc 10km/ h . Khoang thoi gian ngan nhat dé anh Ba
tir vi tri xuat phat dén duoc diém B 1a

-+

Al

2km

i B

= P hd
- A L
A. 40 phaut. B. 44 phut. C. 30 phut. D. 38 phut.
Loi giai
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+=

Al

%]

4+ x
2km

o X 4—x BX¥

0’ » g

4k

Pit OP=x (0<x<4)= BP=4-x; AP=V4+x".
Khoéng thdi gian dé anh Ba tir vi tri xuat phat dén duoc diém B la:

t =t +t, = 4+x2+4_x(h) N S
(X) AP PB 6 10 (X) 6 4+x2 10 *
VTG SE S OUGY rum PO Lt RN
) N 4x* =9 2
BBT:
3
X 0 2 4
e (x) — 0 +

ol

Tir BBT suy ra khoang thoi gian ngdn nhét dé anh Ba tir vi tri xudt phat dén dugc diém B 1a:

‘= %(h): %.60= 40 (phat).

Wik

Cau 43. (VD) Mot ngon hai dang dat tai vi tri A cach bo bién mot khoang AB Skqm. Trén bo bién’ co rr}ét
cai kho ¢ vi tri C cach B mot khoang 1a 7km. Nguoi canh hai dang c6 thé chéo do tir A dén diem
M trén bo bién véi van toc 4km/h r6i di b dén C vdi van toc 6km/h (xem hinh v€ dudi day).

A

\
Dy
X
\
5km \\
\
\
\
\
B_ M C
» 7km -
Tinh d6 dai doan BM dé ngudi d6 dén kho nhanh nhat.
74 29

A Y B. = C. V29 D.2\/5

4 12

Loi giai
Chon D
Truéc tién, ta xdy dung ham s6 f(x) 1a ham s0 tinh thoi gian nguoi canh hai dang phai di.
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Cau 44.

DPit BM =x thi ta duge: MC =7—x, AM =+/x*+25. Theo dé bai, Nguoi canh hai dang co
thé chéo do tir A dén diém M trén bo bién véi van tée 4km/h rdi di bo dén C véi van toc 6km/h,
nhu vy ta c6 ham s f'(x) dugc xéc dinh nhu sau:
X*+25 T-x 3Jx*+25-2x+14
4 6 12
Ta can tim gia tri nho nhat cua f (x) dé c6 duogc thoi gian ngin nhat va tir 46 xac dinh duoc vi
tri diém M.

1 3x
"(x)=—| ——=-2|.
/() 12( x> +25 ]
3x

"(x)=0 < ——
/() Q\/x2+25

vol x € [0;7]

—2=03x-2Vx*+25=0

& 20X +25 =3x
5x* =100 =4

= o = X _2\/§<Z>x=2\/5—.
x>0 x>0

Ham s f(x) lién tuc trén doan [0;7] va ta co:

14+ 5\/_ J74
r(0)=2 f(245)= F(N="1
14+ 5J_
Véy gi4 trj nho nhat cua f(x) 1a L@ x= 2+/5. Khi d6 thoi gian di 12 it nhat va didm

M nam cach B mot doan BM = x = 2x/§.
(VD) Mot cong ty xay dung mudn 1am mot duong 6ng dan tir mot diém A trén by dén mot diém
B trén mot hon dao (nhu hinh vé).

bién

6km

|

I

|

|

|

|
&
B

bobién  Skm 4

Hon dao cach bo bién 6km. Gia dé xdy duong 6ng trén bo 1a 50.000USD mdi km, va
130.000USD mdi km dé xay dudi nude. B’ 1a diém trén bo bién sao cho BB’ vudng goc voi b
bién. Khoang cach tur 4 dén B’ 1a 9%m. Vi tri C trén doan AB’ sao cho khi ndi 6ng theo ACB thi
s6 tién it nhat. Khi d6 C cach 4 mot doan bang bao nhiéu?

Loi giai
Pap an: C can cach 4 mot khoang 6,5km.
bat x=B'C (km),x€][0;9]

BC=+x*+36;4C=9—x

Chi phi xay dung dudng ong 1a C(x) =130.000v/ x> +36 +50.000(9 — x) (USD)

Ham C(x), x4c dinh, lién tuc trén [0;9] va C'(x) = 10000.(& —5]

Vx?+36
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Cau 45.

Cau 46.

2
C'(x)=0<13x =5vx* +36 = 169x” =25(x* +36) = x° :75<:>x:§

C(0) =1.230.000 ; c(gj =1.170.000; C(9) ~1.406.165

Vay chi phi thap nhat khi x =2,5.

Vay C can cach 4 mot khoang 6,5km.

(VD) Anh An mudn di chuyén tir vi tri 4 d&én diém B cang nhanh cang tot (nhw hinh vé). Dé
di chuyén tir vi tri 4 d&én diém B anh An c6 thé chéo thuyén cia minh truc tiép qua séng dé
dén C va sau d6 chay dén B, hay co thé chéo thuyén tryc tiép dén B , hodc anh ta c6 thé chéo
thuyén dén mot diém D nam gitra B va C sau d6 chay dén B . Biét anh ay c6 thé chéo thuyén
v6i véan tbe 6km/h , chay véi van toc 8km/h, AC = 3km, BC = 8km va van téc dong nudc 1a
khong dang ké so v6i van tdc chéo thuyén cua anh An. Tim khoang thoi gian nhanh nhét (don
vi: gio) @é anh An dén B (két qua duoc lam tron dén hang phan tram):

Pap so: 1,33
bit CD=x (km) (0<x<8), 4D =9+ x*
Giasirdé ditir 4 dén B anh An boi thuyén tir 4 téi D sau d6 chay dén B .

.. . A s , N \/9+X2 N C N , \ —
Thoi gian boi thuyén tr 4 t6i D la: 5 , thot gian di tor D t61 B la: 8 8x .

9+x* 8—x
6 8

al 1'f'(x)=0<::>x=i

- g 7

x 0
S (x) -

3 J73
S (x) 2\/;3
~7

1+
8

Tong thoi gian la: f(x)
€[0;8].

8

2
7
0

+

Tl bang bién thién, ta c6 min f(x)= 1+%.
A N A A [P A B \/7
Vay thot gian nhanh nhat dé anh Andithr 4 dén B la l+? ~1,33.

(VD) Mot ngon hai ding dit tai vi tri 4 c6 khoang cach dén bd bién AB = Skm .Trén bo bién
c6 mot cai kho ¢ vi tri C cach B mdt khoang 7km (nhu hinh v¢).
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k-

‘M

km

- 7 km i g
B M ) = . , . . .
Nguoi canh hai dang c6 thé cheo do tr 4 dén M trén bo bién véi van toc 4km/ h 161 di b dén

C v&i van tdc 6km/ h Vi tri cia diém M cach B mot khoang bao nhiéu dé nguoi dé di dén kho

nhanh nhét?
14+55 o
12

A. 0km B. 7km C. 25 km D.

Loi giai
Chgn C
bat BM = x(km) = MC =7 — x(km) ,(0<x<7).
VX +25

Ta c6: Thoi gian chéo do tir 4 dén M 1a: o :T(h).

Théi gian di b di bo dén C la: ¢, = 7—;’“(;1)

NXT+25 T7-x

+
4 6
Khido: /=——— L chor=05x=245
4x* +25

Lap bang bién thién, ta thiy thoi gian dén kho nhanh nhét khi x = z( 5(km).

Cau 47. (VD) Mot nguoi dan ong mudn chéo thuyen & vi tri 4 t6i diém B vé phia ha luu bo d6i dién,
cang nhanh cang t6t, trén mot bo song thang rong 3km (nhu hinh v&). Anh c6 thé cheo thuyen
ctia minh truc tiép qua song dé dén C va sau d6 chay dén B, hay c6 thé chéo truc tiép dén B,
hogc anh ta c6 thé chéo thuyén dén mot diém D gitta C va B va sau d6 chay dén B. Biét anh
ay c6 thé cheéo thuyén 6km/ h, chay 8km /[ hva quang dudng BC =8km . Biét tbc d6 cua dong
nudc la khong dang ké so v6i toc do chéo thuyén cia nguoi dan 6ng. Tim khoang thoi gian
ngan nhat (don vi: gio) & ngudi dan éng dén B.

Thoi gian tir 4 dén kho ¢ =

A3 B > R p. 137
2 J7 6 = 8

Loi gidi
Pit CD = x . Quing dudng chay bd DB =8 —x va quing dudng chéo thuyén 4D =+/9+x* .

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 25
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

2
. 8-
X 4 thoi gian chay bo 1a Tx .

Khi d6, thoi gian chéo thuyén 1a

Tong thot gian ma nguot dan ong can co la:

Jx*+9 8—x
+
6 8

T(x)= ,Vx €[0;8].
Tacb: T'(x) = — -1
' 6Jxi+9 8
X 1 9
T'(X)=0 ——=—4x=3WxX+916x’ =9(x’ +9) & 7x’ =81 => x=—=
6vx+9 8 J7

Ta co: T(O)=%; T(i]:1+g; T(S)ZE.

J7 6

Do do: minT(x):T(i]:1+ﬂ.

[0:8] xﬁ 8
Viy thoi gian ngan nhat ma ngudi dan ong can dung 1a 1%—?7 ~1,33(h) bang cach chéo thuyén

9

NG

dén diém D cach C mot khoang — (km) 16i tir d6 chay bd dén diém B .

Cau 48. (VD) Mot ngudi dan ong mudn chéo thuyén & vi tri 4 téi diém B vé phia ha luu bo dbi dién,
cang nhanh cang t6t, trén mot bo song thang rong 3 km (nhu hinh v€). Anh co6 thé chéo thuyén
cuia minh tryc tiép qua song d¢ dén C va sau d6 chay dén B, hay c6 thé cheo truc tiep dén B,
hodc anh ta c6 thé chéo thuyén dén mot diém D giira C va B va sau d6 chay d&én B . Biét anh
ay c6 thé chéo thuyén 6 km/h, chay 8 km/h va quing duong BC =8 km. Biét toc do cua
dong nudce la khong dang ke so véi toc do cheéo thuyen cua ngudi dan ong.
i -
o p T
I.'
Goi x( km) la do dai quing dudong BD . Khi do:
a) 8—x( km) la do dai quang duong CD.
o . VX' +9
b) Thoi gian cheo thuyén trén quang duong AD la: i (g10)
/ 2
¢) Tong thoi gian di chuyén tir 4 dén B 1a x3+9 + 8 2 al
d) Khoang 1"20 1a khoang thoi gian ngan nhat dé nguoi dan 6ng dén B .
Cau 49. (VD) Co hai chiéc coc cao 10m va 30m lan luot dat tai hai vi tri A4, B. Biét khoang céch gitra
hai coc be‘ing 24 m . Nguoi ta chon mdt céi chdt & vi tri M trén mat dat ndm gitra hai chan cot
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Cau 50.

Cau 51.

dé giang day ndi dén hai dinh C va D cua coc (nhu hinh v&). Hoi ta phai dit chdt ¢ vi tri ndo
deé tong dd dai cua soi day do 1a ngan nhat?

|
]

%)

=

3

Loi giai
Dit AM = x(0<x <24) = BM =24—x. Ta c6 CM =~JCA> + AM> =x* +100
MD =\/MB® + BD” = (24— x)’ +900 .Suy ra tdng do dai soi day la:

CM +MD = (24— x)’ +900 +x* +100 = £ (x),(0 < x < 24)
Khéo sat ham ta dugc: x =6(m)=> f(6) = 834 ~ 46,6(m).

(VD) C6 An dang & khach san H bén bd bién, ¢6 can di du lich dén hon dao K . Biét khoang
cach tir ddo K dén bo bién 1a KN =10km , khoang cach tir khach san &én H dén diém N 1a
HN =50km(gia thiét HN L NK ). Tir khéch san H , ¢ An c6 thé di duong thity hodc di duong
bo rdi dudng thuy dé dén hon dao K (nhu hinh v&). Biét rang chi phi di duong thuy 1a
5USD/1km, chi phi di duong b6 1a 3USD/1km: Hoéi c6 An phai chi mot khoan tién nho nhat
1a bao nhiéu dé di dén dao K ?

K K

10km Mwm

H 50km N " 50km N
 Loigii ’
Gia st nguoi do di duong bo tr H dén M , r6i di duong thuy tr M dén K.
Dit x = MN = HM =50 —x , MK =~/x* +10* =+/x2 +100 véi 0< x<50.
Khi d6 kinh phi phai tra a: f(x)=3(50-x)+5vx* +100 v6i 0< x <50,
5x

\Vx* +100

Cho f'(x) =0@x=1§e[o;so].

Taco:. f'(x)=-3+

Ma f(O):200,f(50):50\/%,f( ]:190 nén ][\Olsigf(x):f(%sjzl%

Vay ¢6 An phai chi khoan tién nho nhat 1a 190 USD.
(VD) Mot van dong vién thé thao hai mén phdi hop luyén tap véi mot bé boi hinh chir nhat rong
400m , dai 800m .

15
2
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Cau'52.

A X B

400 m

D BO0 m ¢

Van dong vién chay phdi hop véi boi nhu sau: Xuat phat tir diém A, chay dén diém X va boi
tir diém X dén diém C (Hinh v&). Hoi nén chon diém X cich Agan bang bao nhiéu mét dé
van dong vién dén C nhanh nhat (1am tron két qua dén hang don vi)? Biét rang van tdc chay 1a
30 km/h, van toc boi 1a 6 km/h.

Loi giai
Pap so: 718

BX =x(km) . . AX=08-x(km)

bat ,taco
XC =J(0,4) +x* =\/0,16+x* ( km).

2
Xeét ham sé: T (x) = 20— % V01042 =%(0,8—x+5\/0,16+x2)(03x<0,8).

30 6

Ta co: T'(x) =i{—1+5—x],T'(x) =0=>5x=0,16+ .

b

Binh phuong hai vé phuong trinh ta dugc 0,16+ x” =25x* < x = i3—(6). Vi 0<x<0,8nén

J6

X=—.

30
Bang bién thién ctia ham sb 7'(x)la:
x |0 ﬁ _ 0,8
30
T'(x) - 0 -
z ¥
75 15
T(x) /
| ; ﬁ}
30

J6

Vay T(x)dat gia tri nho nhat bing T(%)khi AX = 0,8—E ~0,718( km)="718( m).

(VD) C6 hai xa cung & mdt bén bo song Lam. Nguoi ta do dugce khoang cach tir trung tam A4, B
ctia hai xa d6 dén b song lan luot 14 44'=500m, BB'=600m va A'B'=2200m (Hinh vé).
Cac ki su mudn xdy mot tram cung cap nudc sach nim bén bd song Lam cho nguoi dan hai xa.
beé tiét kiém chj phi, céac ki su can phai chon vi tri M cua tram cung cap n}rc’yc sach do trén doan
A'B’ sao cho tong khoang cach tir hai vi tri A, B dén vi tri M 1a nho nhat. Hay tim gia tri nho
nhat cta tong khoang cach do.
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B

SO0 m GO0 m

2200m ...

Loi gidi
bat Asz(m).
Suy ra BM = AB'— AM =2200—x(m).

RG rang, x phai thoéa man diéu kién 0 < x < 2200.
Ap dung dinh li Pythagore ta tinh dugc:

AM = 44? + A M* =500 +x* ( m);

BM =~/BB* + B'M* = /600" +(2200—x)* ( m).
Tong khoang cach tir hai vi tri 4, B dén vi tri' M 13
D= AM + BM =+500% + x> +1/600% + (2200 - x)* ( m).

Xét ham s6 D(x) =507 +x% +4/600%+ (2200~ x)* véi x &(0;2200).
_ x N x=2200 )

V5002 + x> /6007 +(2200—x)*
Trén khodng (0;2200), ta thdy D'(x)=0 khi x =1000.

Taco D'(x)

Bang bién thién ctia-ham s6 D(x) nhu sau:

x |0 1 000 2200
D'(x) - 0 +
500+ 200/130 600 +100+/509
-
10055 :
Can cr vio bang bién thién, ta thdy ham sé D(x) dat gi4 tri nho nhat bang 1100v/5 tai
x =1000.

Viy gié tri nho nhat cta tong khoang cach can im 1a 1 100v/5 m .

Ciu 53. (VD) Mot dudng ddy dién duoc ndi tir mot nha méay dién & 4 dén mot hon dao & C nhu hinh
vé. Khoang cach tir C dén B 1a 4 km. Bo bién chay thang tir 4 dén B vdi khoang cach 1a
10 km. Tong chi phi ldp ddt cho 1 km day dién trén bién 1a 50 triéu dong, con trén dat lién 1a
30 triéu dong. Xac dinh vi tri diém M trén doan AB (diém ndi day tir dat lién ra ddo) dé tong
chi phi lap dit 1a nho nhat.
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C

4km

M
Loi gidi
Dit MB = x (km, 0<x<10) = AM =10—x (km),

Ap dung dinh 1y pitago trong tam giac vudng MBC ta c6: MC = \/ MB* +CB* = \/ ¥ +16 (km)
Chi phi ndi day dién tir M dén 4 1a: 30(10—x)

Chi phi ndi day dién tir M dén C 1a: 50v/x* +16

Khi d6, tong chi phi ndi day dién tir 4 dén C 1a f(x)=30(10=x)+50x" +16 (triéu ddng).
Dé chi phi ldp dat duong day dién 1a nho nhat thi ham sd £ (x)=30(10—x)+50vx* +16 phai
dat gia tri nho nhat.

Tacd f'(x)=-30+— 2

Jx2+16

¥ 3 05x? —0x’ 1144 < x =3 (do 0<x<10).

f'(x)=0c —

) JxP 16 5
Taco f(0)=500, f(3)=460, f(10)=100329 nén chi phi nho nhét1a 460 tri¢u dong khi x =3.
Vay vi tri ctia diém M nim trén doan 4B théa man yéu ciu bai toan 1a: Piém M cach B mot
khoang 3 km trén doan AB (di€m nd1 day tur dat lién ra dao) thi tong chi phi 1ap dat 1a nhé nhat.

Cau 54. (VD) Trong cudc thi 2 mon phoi hgp gom chéo thuyén va chay bd. Cac van dong vién sé chéo
thuyén tir diém xudt phat A cach bd BC 6km sau d6 dén bo tai mot vi tri D bét ki roi chay vé
dich C ,(xem hinh minh hea). Bi¢t rang quang duong trén bo BC =15km , van toc chéo thuyén
cta mot van dong vién X 1a 8km/h va van tbe chay trén bo 1a 16km / h

Al Xt (At phit

Ghkm
D C
5 &1 - ®
15km Dich

Hoi X nén chéo thuyén vé bo tai vi tri D cach dich C 1a bao nhiéu dé tong thoi gian vé dich

la sém nhat. .

Quang duong DC bang.........

Loi gidi
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Pap s6: 15-243.

DC=15-x

Gia st BD:x:{ (0<x<15).

AD =~/x*+36
Tong thoi gian dé van dong vién vé dich 1a ¢ =

2
Jx;736+151;x,03x315,ta06 f'(x)=

Vx*+36 15-x
2 + .

16

_x 1
8Vx2+36 16

Xéthamsd f(x)=

F(x) =0 Vx? +36 =2x 2= 5y =23
Ta c6 bang bién thién

x 0 2+3 15
f(x) - 0 +

27 3429
16 8
™ \ /
£(2+3)

Vay van dong vién nén vao bo tai vi tri D cach dich C mdt khoang 1a 15— 243 ~1 1,54km
Cau 55. (VD) Mot nguoi cudi ngua xuat phat tr 4 di déq C. Bi‘ém A nam trong ving dat u6t nén V;f}n
toc cua ngua khi di trong vung nay 1a 15km/h, BDiém C nam trong vung dat kho hon nén van toc
ctia ngua khi di trong vung nay 14 1a 30 km/h . Hai phan dét nay giap nhau boi mot duong thang
d di qua trung diém ctia AC va khoang cach tir A va C dén duong nay déu bang 10 km . Biét

AC =54 1km , thi gian it nhat d di tir 4 dén C 1a my gio (1am tron 2 chit s6 sau ddy phéy)?

o
C
° .
Loi giai
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A 25 km B
15kn/h 20 km
MEE N
30kmn/h
D C

Dung hinh chit nhat ABCD v6i AB,CD song song voi d khi d6 hinh chir nhat 4BCD c6
AB=25km ,BC =20km . Goi va M, N 1a trung diém ctua AD,CB. Pé mét it thoi gian thi
phai di theo cac doan théng AX va XC voi1 X thudc doan MN
bat MX = x(km) voi 0<x <25
Quing dudng AX =+/x*> +10?

. Vx* +100
=> thoi gian twong ung Ny 2 1-; (h)

Quéing duong CX =4(25-x)" +10?

Jx*=50x+725

thoi gian tuong ung 30 (h)
C V2 4100 x® —50x +725 o
Tong thoi gian f(x) = s + 70 voi x €[0;25], tim gia tri nho nhat f(x)
-2
f'(x)z al + %20 ,f’(x):Oc)xzs
15vx* +100  30+/x* —50x + 725
4++2 1++/2 245
Tinh cac gia tri £(0)= +6J_9 ~1,56, f(25)= +;/_9 ~2,13, £(5) :T\/_z 1,49
. . 2

Vay ham sb dat GTNN bang %

Céu 56. (VD) Cho hai vi tri A, B cach nhau 615m, cting ndm vé mét phia bo song nhu hinh vé.

B
615m
A 487m
[18m
Soéng
Khoang cach tir A va tur B den bo song 1an lugt 14 118m va 487m. Mot nguoi di tr A dén bo
song dé lay nudc va mang vé B. Poan duong ngan nhat ma nguoi d6 phai di
la:
A. 569,5m B. 671,4m C. 779,8m D. 741,2m
Loi giai

Chon B
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B
615m 369m
A D
118m 118m
E M 56ng F
492m
Ta gia sir nguoi d6 di tir A dén M dé 1ay nudce va di tir M vé (B)

Ta dé dang tinh duoc BD =369, EF =492,
Ta dat EM = x,khi do ta duoc:

MF =492 —x, AM =~x* +118*,BM = \/(492—x)2 +487°.
Nhu vy ta ¢6 ham sé f'(x) duoc xdc dinh bang téng quing dudng AM va MB:
f(x)=Vx*+118 +\/(492—x)2 +487% véi x €[0;492]

Ta can tim gia trj nho nhit cta f (x) dé c6 duoc quing dudng ngin nhit va tir 46 xac dinh duoc

vi tri diem M.

i)t 492w
V118" (492 x) + 487
f'(x):0<:> X B 492 — x 0
V118" (492 x) 4+ 487
- X - 492 — x
V118" (4922 x) +487
& x(492—x) +487" =(492-x)Vx* 118’
2 2
NS [(492-x)" + 487 | = (492 -x)’ (" +118°)
0<x< 492
o, 1(487x)" =(58056-118x)’
0< x <492
58056 58056
S e
0< x <492
Ham s f(x) lién tuc trén doan [0;492].
So sanh cé4c gia tri ctia f(0) ,f(%), £(492) tac6 gia tri nho nhat 1a f(sig?j ~779,8m
Khi d6

Cau 57. (VD) Mot man anh hinh chir nhat cao 1,4m duoc dat & do cao 1,8m so vai tam mat (tinh dau
mép dudi cua man hinh nhu hinh vé).
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Cau 58.

A (0]
Dé nhin r0 nhat phéi x4c dinh vi tri dng cach man anh sao cho goc nhin 16n nhat. Hay x4c dinh
vi tri do.
Loi giai
Pap so: 2,4.

bat 0O4=x (m) voi x>0

Ta co: tanBOC—tan )— tanAO/C\—tanA/OE
1+tan AOC.tan AOB
AC_4B L
OA 04 _ 1,4x
1+AC’3B 1+ 3,2.21,8 x> +5,76
0A X

Dé goc quan sat BOC 16n nhét thi tan BOC. 16n nhét.

, 1,4 .
Xét ham sb f(x):#x% VoI x>0,

2

Ta c6 ham sé f(x) lién tuc trén (0;+00) va f'(x) = ~LAx +1,4.5.76 , [[(X)=0=x=%2,4
(x? +5,76)
Ta c6 bang bién thién
X 0 2’4 + o0

(x) /////} . + 0 —

fx)

\
/

70 0

Vay vi tri dimg cho goc nhin 16n nhét 1 cach man anh 2,4m.

(VD) Mot ngudi nong dan cd 30.000.000 dong mudn ding hét sd tién dé lam mot cai hang rao
hinh chir E doc theo mdt con song (nhu hinh v&) dé chia khu dét thanh hai phan chir nhat dé
trong rau. P61 v6i mat hang rao song song véi bo song thi chi phi nguyén vat liéu 1a 120.000
déng mot mét, con dbi v6i ba mit hang rao song song nhau thi chi phi nguyén vat liu 1a
100.000 dong mot mét. Tim dién tich 16n nhét cua dat rao thu dugc (don vi m*)?
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7

Loi giai

——
—

— m—

/7

Pap sb: 6250.

Goi x (m) 1a chiéu dai mot trong ba mit hang rao song song v&i nhau cua hinh chit E (x> 0).
g g g song

—
—

Goi y (m) 1a chiéu dai mat hang rao cua hinh chit E song song véi bd song (> 0).

S6 tién dé 1am hang rao 1a: x.3.100000 + ».120000 = 30000000 <> y = 5007‘5’“.

: - 5
Dién tich dét rao: S =x-y = x-(SOOTS’“j =2505-22,
Taco: §'=250-5x.
S'=0<250-5x < x=50.
Bang bién thién:

T 0 50 ~+ oo
s' + 0 -
0 -0

Vay max § =6250 (m®) khi x=50(m).

Ciu 59. (VD) Can phai 1am céi cira s6 ma, phia trén 1 hinh ban nguyét, phia dudi 1a hinh chir nhat, c6
chu vi la a(m)(a chinh 1a chu vi hinh ban nguyét cong véi chu vi hinh chit nhat trir di d6 dai
canh hinh chit'nhat 1a diy cung ctia hinh ban nguyét). Hiy xac dinh céc kich thudc cta no dé
dién tich cira s6 14 16n nhat?

A. chiéu rong bang , chiéu cao bang

44+
2a
44+
C. chiéu rong bang a(4 + ), chiéu cao bang 2a(4 + )
D. Dap an khac

A A N a - X N
B. chiéu rong bang , chiéu cao bang
/4

Loi gidi
Chon A
Goi x la ban kinh cta hinh ban nguyét.
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Ta c6 chu vi cua hinh ban nguyét 1a 7 x, tong ba canh cua hinh chit nhat la a—7x.
Dién tich ctra s6 la:
X a—mx—2x

S =5 +8,=25 12x —ax—(Z+2)x’ = (& + 2x(—2— - x).
2 2 2 2 T
—+2
2
Dé thdy S 16n nhat khi x= — x hay x=—2— (Co thé dimg dao ham hodc dinh
T2 i
2
Parabol)
Vay dé S, thi cic kich thudc cua né 1a: chidu cao bang ; chidu rong bang 2
+
Céu 60. (VD) Bac tho han dung mot thanh kim loai dai 250 cm dé uén thanh khung cira s6 ¢6 dang nhu
hinh v&. Goi 7 1a ban kinh cua ntra duong tron,
D
C 'y
h
.
A B
1
a) Dién tich ctia nira hinh'tron 13 S, = Emz
b) Dién tich ctia hinh chit nhat 1a S, = 2507 — zr* — 277
¢) Khi =10 thi gia tri dién tich ctia khung cira s6 ndm trong khoang (2000;2140)
d) Biét =7, thi dién tich tao thanh dat gi4 tri 16n nhét khi d¢6 7,  (35;36)
Céu 61. (VD) Nguoi ta mudn 1am mot canh diéu hinh quat sao cho véi chu vi cho trude 1a. a sao cho
dién tich cta hinh quat 12 cuc dai. Dang cta quat nay phai nhu thé nao?
y
e Fiuaes
XN X
A\
a a a a a 2a
A Xx=—;y=— B.x=—;y=— C.x=—;y=— D.DPap an khac
- 4 y 2 3 g 3 6 g 3 P
Loi gidi
Chon A
Goi x la ban kinh hinh quat, y 1a d6 dai cung tron.
Ta c6 chu vi canh diu 1a a=2x+y.
Ta can tim méi lién hé gitra 46 dai cung tron y va ban kinh x sao cho dién tich quat 16n nhét.
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A ., cn . . TR'a . .. ... . 27Ra S n
Dua vao cong thurc tinh dién tich hinh quat1a S = va do dai cung tron ¢ = , ta co dién

tich hinh quat 1a: S =£7R .

xy _x(a-2x)_1

Van dung trong bai toan naydién tich canh diéu la: S = " ZZx(a—Zx).

D& thay S cuc dai ©2x=a-2x< x=%:> y =%.
Nhu vay véi chu vi cho trude, dién tich cia hinh quat cuc dai khi ban kinh cua n6 b?lng ntra do
dai cung tron.

Ciu 62. (VD) Mot birc tuong cao 2 m nam song song voi toa nha va cach toa nha 2 m. Nguoi ta mudn
ché tao mot chiéc thang bic tir mit dat bén ngoai buc tudng, gic qua blc twong va cham vao
tda nha (xem hinh v&). Hoi chiéu dai t6i thiéu cta thang bang bao nhiéu mét?

Toa nhi

2m

2 m

Ciu 63. (VD) Bac néng dan mudn lam hang ra trong ra hinh chit nhat c¢6 chiéu dai song song véi hang
tuong gach. Bac chi lam ba mat hang rao bdi vi mat thir tu bac tan dung luén bo tuong. Bac du
tinh s& dung 200 m ludi dé lam nén toan bo hang rao d6. Dién tich dat trdng rau 16n nhat bac co
thé rao nén 1a:

’/’%

Hang rao

Bo twong

Loai 2: Thiét 1ap ham lién quan dén hinh hoc khéong gian.
Cau 64. (VD) Cho mot tam nhdm hinh vuong canh#a. Nguoi ta cat ¢ 4 goc 4 hinh vudng bang nhau, roi
gap tam nhom lai dé dugc mot cai hop khong nap.
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L= D. =
12 9
Loi gidi
|
|
) Y A
Goi x 1a d§ dai canh ctia hinh vuéng bi cat (0 <x< %)
Thé tich ctia khdi hop la:
V(x)=x(a—2x) (0 <x< %j
= V'(x)=(a-2x)*+x2(a-2x)(=2) = (a-2x)(a—6x);
V'(x)=0<::>x=g (0<x<£j.
6 2
Béng bién thién
a a
X 0 - =
6 2
V' (x) + 0 —
2a
0 0
n , a , .2 . Zoqa a .2, 2a3
Vay trong khoang 0;5 c6 1 diém cuc dai duy nhatla x = 5 tat do V(x) :2—7.

Ciu 65. (VD) Cho mot tim nhom hinh vudng c¢é canh 8 dm. Anh Long cét & bn goc bon hinh vudng
c6 do dai bang x (dm) r61 gap tam nhom lai nhu hinh vé dé dugc mdt cai hdp cd dang khodi hop
chir nhat. Hoi thé tich 16n nhat cua cai hop 1a bao nhiéu?

8dm
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Loi giai

X
/}_ ——————————
8—-2x
8—2x
Pap s6: 1034 dm’

Sau khi gp lai, ta duoc khdi hop véi cac kich thude nhu hinh v&. Chiéu cao khdi hop 1a x dm.

Thé tich ¥ = x(8—2x) vdi didu kién 8—2x>0 < x <4

Xétham sb V (x)=x(8- 2x)2 trén khoang (0;4)

V'(x)=(x) (8—2x) +x[(8_zx)2] = (8-2x)" +x[2.(~2)(8—2x)] = (8—2x) (8- 6x)

x=4
V'(x):0<:>(8—2x)(8—6x): 4
x=FK
3
Ta c6 BBT ctia ham s6 V()
: 4
X 0 3
V'(x) + 0 -
1024
V() T
/ \\\
0— e
. LR er 1 14 L, . A qs 1024 5
Tu BBT, ta c6 thé tich 16n nhat ctia hop 1a 7 dm’ .

Céu 66. (VD) Cho mot tim nhém hinh vudng canh 40cm . Ngudi ta ¢t & bén goc ciia tim nhom d6 bon
hinh vuéng bang nhau, mdi hinh vuéng c6 canh bang x(cm), rdi gip tim nhom lai nhu hinh

vé dudi day dé duoc mot cai hop khong nip. Tim x dé hop nhan dugc co thé tich 16n nhat?
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Cau 67.

Cau 68.

H N

Loi giai

Taco: h=x (cm) la chiéu cao cua hinh hop.
Vi tdm nhom duge gip lai tao thanh hinh hop nén canh day cta hinh hép la: 40 = 2x (cm).
Vay dién tich déy hinh hop § = (40-2x)" (cm’).

x>0 x>0
Ta co: = < xe(0;20).
40-2x>0 x<20

Thé tich cua hinh hop 1a: ¥ = S/ = x.(40-2x)’.
Xét ham sb: y = x.(40—2x)2 trén khoang (0;20)
Taco: y'= (40—2x)2 —4x(40—2x) = (40—2x)(40—6x) ;

X = 20(L)

=0 .

4 x=2 ()
3
Y 0 20 20
3
v + 0 —
v 128000

Viy x= ? thi thé tich khéi hop 12 16n nhit.

(VD) C6 mot tim nhém hinh vudng canh 12cm. Ngudi ta ¢t & bdn goc ciia tim nhom d6 bén
hinh vuéng bang nhau, moi hinh vuéng c6 canh bang x(cm) roi gap tam nhoém lai nhu hinh vé
duéi day dé dugc mot cai hop khong nap. Tim x dé hinh hop nhan dugc co thé tich 16n nhat.

A.x=6 B.x=3 C.x=2 D.x=4
Loi gidi
Chon C
Do dai canh day cua cai hop: 12 —2x.
Dién tich day cta cai hop: (12-2x)*.
Thé tich cai hop 1a: V =(12—2x)*.x = 4x> —48x* + 144x véi x €(0;6)
Tacod: V'(x)=12x> —96x° + 144x.
Cho V'(x)=0, giai va chon nghi¢ém x=2.
Lap bang bién thién ta duge V=128 khi x=2.
(VD) Trong mot tro choi, Nméi doi choi dugqc phat m(f)‘g tam bia hin}} chir nhat kich t‘hu’('yc 21 cm,
29,5 cm. Nhiém vu cua moi1 ddi 1a cat & bon goc cua tam bia nay bon hinh vudng bang nhau, ro1
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Cau 69.

gap tam bia lai va dan keo dé duoc mot cai hop khong nap co dang hinh hop chir nhat nhu hinh
ve.

S P

Doi nao thiét ké dugce chiéc hop 6 thé tich 16n nht s& danh chién thang. Hay xéc dinh canh
cua hinh vudng bi cat dé thu dugc hop co thé tich 1on nhat. (Coi mép dan khong dang ke, ket
qua lam tron dén hang phan tram).
Loi giai

Dap so: 4,03 cm.
Goi canh ctia hinh vudng bj cit & bén goc la: x.
Piéu kién: 0<2x<21<0<x<10,5, don vi em .
Ta c6 kich thudc ctia khéi hop chit nhat 1a: x, 21—2x; 29, 5=2x.
Thé tich ctia khéi hop 1a: ¥ =(21-2x).(29,5-2x).x=619,5x —101x" +4x’ = /().
Thé tich khéi hop 16n nhat khi ham s6 f'(x) dat gia tri 16n nhat.

, ) x, ~12,80
f'(x)=12x"-202x+619,5=0 < .

x, 4,03

Ta c6 bang bién thién:

v —o0 1 10,5 w2 +oo
(x) + 0 - 0 +
f(=1) Foo
@ / T~ /
—00 f(x2)
Suy ra (g}fg)f(x) =l

Vay canh cua hinh vudng xap xi 4,03 cm .
(VD) Nguoi tamudn xay mot cai bé hinh hop dimg c6 thé tich V =18 (m3) , biét day bé 13 hinh

chir nhat co6 chicu dai gap 3 lan chi€u rong va bé khong c6 nap. Hoi can xay beé co6 chiéu cao 4
bang bao nhi€u mét dé nguyén vat liéu xay dung 1a it nhat?.

Loi giai
Pap so: 1,5.
Goi x (x> 0) 1a chiéu rong hinh chit nhat day bé, suy ra chiéu dai hinh chit nhat day bé 1a 3x.

V=hx3x=h3x*=18 :hzﬁzi.

2
3x x’

Goi P la dién tich xung quanh cdng vdi dién tich mot day bé cua hinh hop chir nhat.
Nguyén vat li¢u it nhat khi P nho nhat.

P=2hx+2.h3x+3x* = 2.%.x+ 2.%.3x+3x2 = ﬁ+3x2.
X X X
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Cau 70.

Pt f(x)=2043x, (x> 0).

X
Ta ¢4 ham s6 f(x) lién twe tén (0;+0) va  f'(x)= _428 +6x,
X
f'(x)=
Béng bién thién:
X 0 2 +00
f'(x) - 0 +
flx)
36
6 6 3

Suy ra vat liéu it nhat khi h=— = "
X

=—(m).

r 2 ( ) ’
(VD) Nguoi ta muon lam mdt cai hop hinh chir nhat khong c6 nap co6 chiéu dai gap doi chiéu
rong va c6 thé tich 100 cm®. Gia st gia tién vat liéu lam ddy hop 1a 10000VND/m> va gia tién
vat liéu 1am mit bén 1a 5000 VNB/m?. Goi x(cm) 1a chiéu rong, y(cm) chiéu cao ciahop va T
1a tong tién chi phi dé 1am hop. Xac dinh tinh ding/sai cta cac khang dinh sau:

a) Thé tich khbi hop da cho 1a: V' =2x7y (cm’)
b) Gia tién vt liéu lam day hop 1a 20000x° (VND)
¢) Tong tién chi phi 1am hop 1a T = 2x> +@ (VND).
X
d) Dé chi phi 1am hop nho nhat thi chiéu cao ciia hop 1a 4,47 (cm)
( Lam tron két qua dén hang phan tram).
Loi giai

a) b) 0) d)

b S D S

a) Ta c6 khoi hop co chiéu rong 1a x (cm), chiéu dai 1a 2x (cm) va chiéu cao 13 y(cm). Khi dé
thé tich khoi hop ¥ =2x.x.y =2x"y (cm’). Viy (a) ding.
(b) Dién tich day hop S, = x.2x = 2x* (em?) =2x>.10" (m®) suy ra chi phi dé lam day hop
1a
2 —4 2 N .
T, =2x°.10 ".10000 = 2x” (VND). Vay (b) sai
(¢) Ta co dién tich xung quanh 1a S, =2(xy +2xy)=6xy (cm”) = 6xy.10™ (m?).
== > chi phi T d& lam hop 1a T =10000.(S,)+5000(S,, ) = 2x* + 3xy

+) Theo gia thiét ¥ =100 < 2%y =100 < y = >0 Suy ra T =22° + 120 . Viy (¢) diing.
X X

4y 150

2

(d) Xétham s6 T = 2x +@ Taco T'=
X X

150 /75 . 75
I'=0c4x-——F=0x=3 7.Tacébéngbiénthién(vc’yi Xy =3 7)
X’
X 0 X, +00
T' — 0 +
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. . . ) 75 . "
Dua vao bang bien thién ta c6 chi phi lam hop nho nhat dat duoc tai x, =3 5 Khi d@6 chiéu

2
cao cta hop la y =503 (%j ~ 4,46 (cm).Vay (d) sai

Céu 71. (TH) Cho mdt tAm nhém hinh vudng canh 12¢m . Ngudi ta cat & bén goc cua tim nhom d6 bon
hinh vudng bang nhau, moi hinh vudng c6 canh bang x , roi gép tam nhom lai nhu hinh v€ dudi
day dé dugc mot cai hop khong nap. Tim x dé hop nhan duoc c6 thé tich 16n nhat.

Loi giai
Tacd h=x (cm) la duong cao hinh hop.
Vi tdm nhoém duge gip lai tao thanh hinh hop nén canh day cta hinh hop la: 12—2x (cm) .
Vay dién tich day cia hinh hop 1a S =(12-2x)" (cm®) véi 0<x<6.
Thé tich cta hinh hop 1a: V = Sh=x(12=2x)’.
Xét ham s y = x(12-2x)” khi'x €(0;6).
Tacd y'= (12—2x)2 —4x(12-2x) =(12=2x)(12-6x).
0 x=2
' — @

4 x=6(L)
Ta c6 bang bién thién:

x 0 2 6

;L_ L]

¥
Vay x=2 thi thé tich hop dat gi4 trj 16n nhat.

Céu 72. (TH) Ong A dy dinh st dung hét 5m* kinh dé 1am mét bé ca bang kinh c¢6 dang hinh hop chir
nhat khong nép, chiéu dai gap déi chiéu rong. Bé ca co dung tich 16n nhit bang bao nhiéu?

Loi giai
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g’ i
E L
I Fl 1x o
B [

Goi x va ylan luot 1a chiéu rong va chi€u cao ctia bé ca.

Ta c6 thé tich cuia bé cala V = 2x%y.

2
Theo dé b ta c6 2xy+2.2xy+2x% =5 & 6xy + 206> =5 > y = 62"
X
5-2x7  5x-2x° 5—6x
B e ML et SN il T DIy B
6x 3 3 6

Béng bién thién

530
27
Céu 73. (VD) Ong Khoa mudn xay mot bé ca chira nudc dang khdi hop chir nhat khong nap cé thé tich
288m*. Pay bé 14 hinh chit nhat c¢6 chiéu dai gp doi chiéu rong, gia thué cong nhan xay bé 1a
500000 dong/m* . Néu.éng Khoa biét xac dinh céc kich thude mot cach hop i thi chi phi thué
nhan cong s€ thap nhat. Hoi 6ng Khoa tra chi phi thap nhat d€ xay dung bé ca do 1a bao nhiéu?

Vay thé tich 16n nhat cta bé ca 1a ~1,01m°

Loi giai

Theo bai ra ta ¢6 chi phi thué nhan cong thap nhat thi bé phai xay dung c6 tong dién tich xung
quanh va dién tich day nho nhat.

Goi ba kich thuéc cua bé 1a a,2a,c vé6i(a,c>0).

2a

Dién tich cic mit can xay 1a S = 2a” + 4ac +2ac = 2a” + 6ac.

Thé tich bé 1a V = a.2a.c =2a*c =288 = ¢ = ﬁ
a
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Cau 74.

Cau 75.

Cau 76.

144 4 432 432 / 4242
Khi d6 S =2a"+6a.—=2a"+ 864 =2a* + 432 i>3 20° . —= 32 43 —==216.
a a a a a a

Vay chi phi thap nhét 1a 216.500000 = 108 triéu dong

(VD) Mot soi day c6 chiéu dai 28 m 1a duogc cit thanh hai doan dé 1am thanh mot hinh vuéng
va mot hinh tron. Tinh chiéu dai ctia doan ddy 1am thanh hinh vudng duogc cit ra sao cho tong
dién cta hinh vudng va hinh tron 1a tdi thiéu?

1 112 2
20 C. p. 28~

b+ 4+ 4+r1
Loi giai

A.14. B.

Chogn C
Goi /(0</<28) la chiéu dai doan ddy 1am thanh hinh vuéng. Khi d6 doan day lam thanh hinh
tron c6 chiéu dai la 28—/
1
Canh hinh vuong la % , ban kinh hinh tron 1a 2—(28 -1 ) .
T
Téng dién tich S(1)=-—+ (281}, suy ra 5'(1) =~ ——=(28-1).
16 4rn 8 2x
281

b+

suy ra chiéu dai doan day con lai 1a

112
Cho S'(I)zO,taduocI=4 ,
+7

: . : 112
Kiém tra lai bang dao ham cap 2, S"( )> 0
T +4

e T 196 .
Vay S dat gid tri nho nhat bang khi x=——.
447 4+

(VD) Mot Bac nong dan can xay dung mot hd ga khong co nap dang hinh hop chir nhat co thé
tich 3200cm*, ti s gitra chiéu cao ctia hd va chiéu rong cia day bang 2. Hiy xac dinh dién tich
ctia day hd ga dé khi xay tiét kiém nguyén vat liéu nhat?
A. 1200cm® B. 160cm’ C.1600cm* D. 120cm?

Loi gidi
Chon B
Goi =,y (z,9 > 0) lan lugt 1 chiéu rong, chiéu dai cua day h ga.

s ; h
Goi h lachiéucaociaho ga(h >0).Taco —=2=>h = 295(1)
x

3200 1600
-1y

‘ xh -
Di¢n tich toan phan cua ho ga la:
6400 1600 8000
+—— =42’ +—— = f(2)

x x x
Khao sat ham sd y = f (x), (ac > 0) suy ra dién tich toan phan cta hd ga nho nhat bang 1200cm’

khi
z=10cm => y = 16cm

suy ra thé tich cia hd gala: V = ayh = 3200 => y =

S =2zh + 2yh + xy = 42° +

Suy ra dién tich ddy cua hd ga la 10.16 = 160cm? . i
(VD) Nguoi ta phai cua mot than cay hinh tru c6 duong kinh 1m, chiéu dai 8m dé dugc mot
cay xa hinh khoi chir nhat. Héi thé tich cuc dai ctia khoi gd sau khi cua xong 1a bao nhiéu?

A.V=2m’ B. V=4m’ C.v=8m’ D. V=16m’
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Loi gidi
Chon B
Goi x,y(m) la cac canh cua ti€t dién.
Theo Dinh i Pitago ta c6: x> +y* =1 (duong kinh cua than ciy la 1m).
Thé tich cua cay xa s€ cuc dai khi dién tich cua tiét dién 1a cuc dai, nghia la khi x.y cuc dai.
1
Nk

-8 = 4m’ (tiét dién 1a hinh vudng).

1 ,
Ta co: x2+y222xy:xy£5. Dau "=" xayrakhi x=y=

Thé tich khdi gd sau khi cwa xong: V =

N

Céu 77. (VD) Mot hop khong nap duoc 1am tir mot manh cac tong theo mau nhu hinh v&. Hop c6 day 1a
mdt hinh vudng canh x cm, chiéu cao 4 cm va ¢ thé tich 500 cm’.

N I

X

h1 Yo

Gia tri ctia x dé dién tich ctia manh cac tong nhé nhat bang bao nhiéu?
Loi giai
Pap an: x = 10 (cm).

Thé tich ctia hop 1a: ¥ = x*h = 500(cm’). Do d6 h—@ x>0.
x°

Di¢n tich ciia manh cac tong ding lam hop la:

S(x)=x>+4hx=x" +2000,x>0
X
3 —
S'(x)=2x— 20?0 it 21000) LS (x) =0 x=10
X
Béng bién thién
X 0 10 +00
S"(x) — 0 +

S(x) \ 200 /

Vay mubn ton it nguyén liéu nhat, ta 1dy do dai canh ddy hinh hop la x = 10 (cm)
Céu 78. - (VD) Mot tAm bia cing hinh chir nhat c¢6 kich thuéc 3mx8m . Nguoi ta cit mdi goc cla tAm
bia mot hinh vudng c6 canh la x dé tao ra hinh hop chit nhat khong nap.

Hinh vé : T T

Véi gia tri nao cua x thi thé tich hinh hop chir nhat dat gia tri 1on nhét ?
1 2

A. Xx=—m B. x=1m C.x=—m D.x=im
3 3 3
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Loi giai
Chogn C

3 .
Tacd: 0<x< > Goi thé tich hinh hop 1a: V(x). Khi do:

V(x)=x(3-2x)(8 —2x) =4x> —22x* +24x
V'(x)=12x> —44x +24 =4(3x* —11x +6)

[x=3
V'ix)=0& 2
X=—
L 3
Béng bién thién:
x 0 213 3/2 3
V() + 0 — 0
T\’rmax
Vix)
0 0

Ciu 79. (VD) Mot cai hop hinh chir nhat khong nap duoc lam tir mot manh bia cing. Hop c6 day 1a hinh
vudng canh x (cm), chiéu cao 4 (cm) va c6 thé tich 500 cm’ . Goi S(x) 1a dién tich méanh bia
cting theo x. Tim x sao cho S(x) nho6 nhat (tirc ton it nguyén liéu nhat).

A. 10 B. 11 C.9 D.12
Loi giai

Vv
V:)C2h:>h:—2

X

2000
S(x)=x"+4xh=x"+ , x>0
X

o N . ) , 2000
Bai toan quy vé tim GTNN cua S(x) =x" +4xh=x"+ , x>0

X
Céu 80. (VD) Khi xdy dung nha, cha nha can 1am mot bé nudc bang gach c6 dang hinh hop c6 day 1a
hinh chix nhat chiu dai d(m) va chiéu rong (m) véi d =2r.Chiéu cao bé nuéc 1a h(m)va

thé tich bé 1a 2 m*. Hoi chiéu cao bé nudc nhu thé nao thi chi phi xay dung 13 thap nhat?

3 /3 2 3 2 (2
A.—,[—(m B.3—(m C.3=(m D.—.[—(m
> 2 ) (m) > (m) D.2 2 (n)
Loi gidi
Goi x(x > 0) 1a chiéu rong ctia day suy ra thé tich bé nudc bang
1
V=2x2.h=2<:>h=—2
X
Dién tich xung quanh ho va ddy bé 1a
S =6x.h+2x =§+2x2 (x>0)
X
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. 6 .
Xétham so f(x)=—+2x" v6i x >0.
x

; R S 3
Ham so6 dat gia tri nhé nhat tai x = i/;

Vaychiéucaocénxaylah:iz: L 2 g(m).

Ciu 81. (VD) Dé thiét ké mot chiéc bé ca hinh hop chit nhat khong nip c6 chiéu cao 14 -60cm , thé tich
96000cm’ . Nguoi thg dung loai kinh dé sir dung lam mat bén c6 gia thanh 70000 V¥'NB / m? va
loai kinh dé 1am mat day c6 gia thanh 100000 ¥ND / m?> . Tinh chi phi thap nhat dé hoan thanh
bé ca.

Loi giai
Goi x, y(m) (x>0,y>0) 1a chiéu dai va chiéu rong cta day bé
Khi d6 theo dé ta suy ra: 0,6xy = 0,096 < y = 0,16
X
Gi4 thanh cta bé c4 dugc xac dinh theo ham sb sau:
0,16 0,16
f(x)= 2.0,6(x+ d j.7000O+IOOOOO.x. d
X X
0,16
< f(x) :84000(x+ d j+16000
X
’ O)l 1
Taco: f (x)=84000 l-——|=f (X):0<:>x:0,4
X
Béng bién thién:
X 0 0.4 +i
Sfx) - 0 +
Fix)
£10.4)
Dua vao bang bién thién suy ra chi phi thip nhat dé hoan thanh bé ca 1a f(0,4) =83200 VNP

Céu 82. (VD) Nguoi ta ¢an xdy mot bé nudc ngdm dang khdi hop chit nhat c6 thé tich bang 500m7’. Day
bé 14 hinh chi¥ nhat ¢ chiéu dai gip ba 1an chiéu rong. Chi phi dé xay bé 1a 2,5 triéu déng/ m’
. Hay xéc dinh chi phi thdp nhét dé xay bé (két qua lam tron dén hang phan tram).

A. 1040,04 triéu dong. B. 1050, 04 triéu dong.
C. 1060,04 triéu dong. D. 1052, 26 triéu dong.
Loi giai
Goi chiéu rong ctia hinh chi nhat day bé 1a x(m), (x > 0).
Suy ra chiéu dai cta hinh chir nhat 1a 3x.
Goi # 1a chiéu cao cua bé, tacd V =Sh=3x>h=500= h = 20?
X
Dién tich xay dung cta bé 1a
S =2hx+2h3x+2x.3x =6x> +8hx = 6x* +8. 50(2) x=6x>+ 4000 .
3x 3x
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4000

Céch 1: Xétham sb f(x)=6x" + S0 ¥ 0taco
X
4000 10
"(x)=12x— =0ox=—F.
F(x)=120- S =0 =g
Béng bién thién
10
¥ 0 ﬁ +20
S'(x) - 0 .l
Sf(x) | += e
\ . /
(%)
Suy ra gid tri nho nhét ciia f(x) béng f( 10) khi x =2 <4 807 (m)
1 X - =—==4, .
fo fo
2
Vay chi phi thdp nhat dé xay bé la f[%].z,S: 6[%) +:0—108 2,5~1040,04 (triéu

g
dong).
Cach 2:
Theo bat dang thirc Cosi, ta co:

7(x)= 63> + 4000 _ 64 + 2000 N 2000 S 3§/6le 2000‘ 2000 _ 3§/8000000 .
3x 3x 3x 3x 3x 3
L . 2000 10
Dau bang xay ra khi 6x° = S x=m—.
3x {/5

Suy ra chi phi thip nhét d& xay b&1a,3| 800(3’000.2,5 ~1040,04 tridu ddng.

Ciu 83. (VD) Mot nha san xuat mudn thiét ké mot chiéc hop c6 dang hinh hop chir nhat khong ¢ nép,
c¢6 day 1a hinh vudng va dién tich bé mat bang 108 cm? nhu Hinh 1.17. Tim chiéu cao cta chiéc
hdp sao cho thé tich cua chi€c hdp 1a 16n nhat.

n
Loi giai
Dap an: 3. .
Hinh hdp trén c6 d¢ dai canh day 1a x ( ¢cm,x > 0) va chiéu cao la h (cm, 4 > 0)
) 108 — x> )
Dién tich bé mit cta hinh hop 1 108cm? nén x° +4xh =108 = h = 1 (cm) (diéu kién
X

0<x<~108).
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2 108 —x* B 108x —x’ (

Thé tich cta hinh hop 1a: V =x>h=x Z
X

om’). Bai toan trd thanh tim gi4

3

trj 16n nhat cua ham sé V' = —% +27x (0<x<+/108)

-3x* +108

Ta co: V'=T,V’=O<:>x=6 (do 0<x<+108)
Lap bang bién thién ciia ham s6
x |0 6 V108
V/ + 0 —_

108
Vig—— T =0

Do d6, thé tich ctia chiéc hop 13 16n nhat khi do dai canh day x=6cm
108 -6
=3(cm).

Khi @6, chiéu cao cua chiéc hop la:

Ciu 84. (VD) Mot bé nudce co dang hinh hdp chitr nhat khong cé nap, ¢6 day 1a hinh vuong va di¢n tich
bé mit bang 108 cm® nhu Hinh v&. Cac kich thudc ctia chiée bé sao cho thé tich ciia hop 1a 16n
nhat 1a

h
.—J ¥
A. x=6h=3. B. x=3,h=6. C.x=3h=2. D. x=3,h=4.
Loi giai
2 \ 1 42
Tong dién tich bé mat cua hop chirnhat 1a S = x* +4xh = 108(m2) = h= Oi al (x >0,h> O)
X
B _ 2 1 _ 3 3
Thé tich hop 1% () = x*h = 52 L8 =% _108x=x7 7 ¥
4x 4 4
3
Ta di tim GTLN ciia ¥ (x) = 27x —%
2 x=6
Vix)=27- 0o Ma x>0=>x=6
4 x=-6
Bang bién thién
* 0 6 +o0
V'(t) 0 + 0 -
92
0 —00
Dua vao bang bién thién ta thay thé tich ctua bé dat GTLN khi x=6 va h=3.
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Ciu 85. (VD) Dé thiét ké mot chiéc bé ca hinh hop chir nhat khong c6 nip ¢ chiéu cao 1a 60cm , thé
tich 96000(cm3) . Nguoi tho ding loai kinh dé sir dung 1am mit bén cé gia thanh 70000 d /m?
va loai kinh dé 1am mit dy c6 gia thanh 100000d /m?*. Chi phi thap nhéat dé hoan thanh bé ca

la
A. 83200. B. 320000. C. 832000. D. 32000.
Loi giai
Goi x,y(m)(x>0,y>0) 1a hai kich thuéc ciia ddy bé, khi d6 theo dé ta co
0,6.x.y=0,096= y= 0.16 .
X
Chi phi 1am bé ca la:
0,16 (0,16
£(x)=100000xy +2.0,6.(x + ).70000 = 100000.x.—— + +x |:84000
X X
= (0’16 +x].84000+16000
X

Taco: f'(x)= 84000.(1— 0’126j =0 x=0,4

X
Béng bién thién:

X 0 0.4 +:

f(x) - 0 +

fix) \ 71(0,4) /

Dua vao bang bién thién ta thay chi phi lam bé c4 thap nhat 1a f(0,4) =83200.

Ciu 86. (VD) Nha san xuit mudn san xuat hop dung sita dang hinh hop chit nhat c6 ddy 1a hinh vudng,
thé tich 330m/ . e tiét kiém chi phi thi phai thiét ké sao cho dién tich toan phan nhé nhat. Khi
d6 chiéu cao ctia hop sitra bang .......... (két qua 1am tron dén 1 chir s6 sau ddu phay).

Loi giai
Dap s6: h=47,75cm

Goi canh day la x ; chiéu cao 1a / , véi x,h>0.
D6i 330ml =330cm’

Thé tichla ¥V =x*h=330 = h= 3520
Dién tich toan phan 1a S, =2x” +4xh =2x"+ 1350
Xéthamsb f(x)=2x"+ 1350
Co f'(x)=4x- 13%0 , f’(x):0<:>x=m
Ta c6 bang bién th)icén
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z |0 3330 + o
S(x) - 0 +

f(x) \ /’

Vay dién tich toan phan bé nhat khi x =3/330 = h=47,75¢cm

Céu 87. (VD) Mot ngudi ban gao mudn dong mot thung t6n dung gao co thé tich khong doi bang10 m*,
thung ton hinh hop chit nhat c6 day 1a hinh vuéng, khong nap. Trén thi trudng, gia ton lam day
thung 12 90000/ m” va gia ton lam thanh xung quanh thung 13 40000/ m>. Hoi ngudi ban gao
dé can dong thung dung gao véi canh day bang bao nhi€u dé chi phi mua nguyén liéu Ia nho

nhat?
Loi giai
Goi chiéu dai canh day hinh vudng va chiéu cao ciia thung dung gao lan luot lax,y (m);
. 10
(x>0,y>0). Taco thé tich cua thing 1a: V =x’y =10 = y=—.
X

Dién tich day hinh hop 1 x? va dién tich xung quanh 12 4xy nén chi phi dé 1am thung ton 13

90000x> +160000xy = 90000x" + 1600000 =f (x) 120003/900
x
1
Trén khoang(0;+w) tacod f'(x)=180000x _mz()()().
x

f'(x)=0<:>x=2;/$0.

Ta c6 bang bién thién

x 23/10
0

—+ o0

&

WALEY) [
Jx) +0

] +
+0o0
\120000 3 r—909/v

Vay chi phi nhé nhat bang 1200003/900 dong khi va chi khi canh day hinh hop bang

2310
Ciu88. (VD) Khi xay nha, anh Tung can xdy mot bé nude mua co thé tich ¥ = 6m’ dang hinh hop chir
nhat véi chiéu dai gap ba lan chi€u rong, day va nap va cac mat xung quanh déu dugc do bé

A A 7 A < A 2R 1 9 A 5 1 A roq1iA 7 N 2 < A s R, %
tong cot thép. Phan nap bé dé hd mdt khoang hinh vudéng c6 dién tich bang ry nap bé. Biét rang

chi phi nhan cong va vat liéu 1a 1000000 dong/1m” tinh theo dién tich xay dung. Tinh chi phi
thip nhat ma anh Tung phai tra khi xay bé (1am tron dén hang trim nghin)?

Loi giai
Dap s6: 21000000 dong.

Goi chicu rong, chi¢u dai ctua bé 1an luot 1a x va 3x (m), voi x> 0.

Taco: V =6m’ :h:%:%(m)
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: 2 2 2 16x° 1
Tong dién tich xay dung 7 =2x.— +2.3x.— +2x.3x —x.3x.— = 0x +—6
X X 9 3 X
P2 e,
3
X
0 .:"E +a
2
T - 0 +
Flx) | 4o 00
giis

S6 tién it nhat anh Tang cin bo ra: 83/18.1000000 ~ 21000000 (dong)

Céu 89. (VD) Mot chiéc hop c6 dang hinh hop chir nhat khong co nip, ¢6 day 1 hinh vudng canh x(cnr)

va chiéu cao h(cm). Biét tong dién tich bé mat cua chiéc hop bang 243cm’, tim x dé chiée

hop c6 thé tich 16n nhat.

Loi giai
Pap s0: 9

. 243 —x*
Dién tich b& mit ctia hinh hop 13 243cm® nén x* +4xh =243 = h = %(cm)
X

) 243-x :243x—x3 (cm3).

Thé tich cta hinh hop 1a: V =x".h=x J
X

I}
Khao sat ham f(x):m#,0<x<9x/§.

2352 +24
Ta c6: f'(x)=¥,f’(x)=0<:>x=9 (do x>0)

Bang bién thién:

x | —o -9 0 9 93

f'(x) - 0 - ‘ - 0 -

+0 ' 364.5

/
() 0

Duya vao BBT suy ra thé tich ctia hop 16n nhat khi do dai canh day x =9(cm).
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Céu 90. (VD) Ngudi ta mudn thiét ké mot bé ca bang kinh khong c6 nip véi thé tich 72dm’, chiéu cao
1a 3dm. Mot vach ngin (cung bang kinh) ¢ gitta, chia bé ca thanh hai ngan, véi cac kich thudc
a,b (don vi dm) nhu hinh v&. Vi gid tri a,b dé bé ca tén it nguyén liéu nhat (tinh ca tam kinh
& giira), coi bé day cac tdm kinh nhu nhau va khong anh hudng dén thé tich cia bé. Két qua

3 dm

\ /
adm

Dap sb: a+b=10(dm)

Loi giai

Thé tich cta bé ca: V =3ab =72dm? @bzzﬁ:ﬁ,v(ﬁ a,b>0.
a a

Dién tich kinh dé 1am bé ca nhu hinh v&:

24 24

§S=33a+23b+ab=9a+6.—+a.— :9a+ﬁ+2422‘/9a.ﬂ+24 < S52>96
a a a a

S:96<:>9a:ﬁ<:>a:4:b:6.
a

Vay a+b=10(dm)

Ciu 91. (VD) Tir hinh vudng c6 canh bang 6 ngudi ta cat bo cic tam gidc vudng can tao thanh hinh t6
dam nhu hinh v&. Sau d6 nguoi ta gap thanh hinh hop chir nhat khong nap. Thé tich 16n nhét
ctia khoi hop bang

Loi giai
Goi canh hinh tam giac can bi cit bo c6 d¢ dai x (0 < x < 3)
A X 6-2x X

Hinh hop chit nhat ¢ dy 1a hinh vuéng canh MF = x+/2,

. 6—2x
C6 chiéu cao EN :T
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6—2x

7 —J2x° (6—2x)= 225 1632

~0
SV =62 +1242x =0 |

x=2
=V, =V (2) =222 +642.27 =82
Ciau 92. (VD) Ong A du dinh sir dung hét 6,5m”kinh dé lam mot bé ca bang kinh c6 dang hinh hop chir

nhat khong nap, chiéu dai gip doi chiéu rong (cac mdi ghép c6 kich thude khong dang ké). Bé
ca co dung tich 16n nhat bang bao nhiéu (két qua lam tron dén hang phan tram)

=V =MF* EN =2x".

Loi giai
Goi a,b,c (a>0, b>0,c> 0) lan luot 1a chiéu dai, chiéu rong va chiéu cao cua bé ¢4.
a=2b

Theo dé ta co:
S=ab+2bc+2ac=6,5

a=2b a=2b
= =
2b* +2bc+4bc = 6,5 2b* +6bc = 6,5

a=2b
= 6,5-2b"
c=—"——
6b
2 973
Thé tich cta bé ca: V=abc=2b2.6’5_2b _ 65
6b 3
J39
13 b=—6 (N)
V'=Z—2b2=0<:> \/_
b:—ﬁ(L)
6
Béng bién thién:
55
b 0 6 +o0
a + 0 -
4 13\/?E:I,SO
54

Vay V.

max

~1,50.

Céu 93. (VD) Nguoi ta bom xing vao binh xing cia mot xe 6 t6. Biét rang thé tich ¥ ( lit) cta lugng
xang trong binh
xang tinh theo thoi gian bom xang ¢ (phat) dugc cho boi cong thuc
V(t)=300(¢*-£)+4,0<<0,5.

( Ngué‘n."R.I. Charles et al. Algebra, Pearson)
a) Ban dau trong binh xang c6 bao nhiéu lit xang?
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Cau 94.

Cau 95.

b) Sau khi bom 30 gidy thi binh xing day. Hoi dung tich ctia binh xing trong xe 1a bao nhiéu
1it?

¢) Khi xang chay vao binh xang, goi V'(t ) 1a téc d0 tang thé tich tai thoi diém ¢ v6i 0<¢<0,5
. Xang chay vao binh xing & thoi diém nao c6 tdc do ting thé tich 14 1on nhat?

Loi giai
(a) Ta co: V(O) =4. Do d6 ban dau trong binh xing c6 4 lit xing.
(b) Sau khi bom 30 gidy, tirc 0,5 phut thi binh xang day. Ta c6 V(O, 5) =41,5. Vay dung tich
cua binh xadng trong xe 1a 41,5 lit.
(¢) Tacod V'()=300(2¢-3¢"),t €[0;0,5]. C6 V" (¢)=300(2-6¢).

v o1
Khi d6 trén khoang (0;0,5),V"(¢)=0 khi ¢ = 3
1 1
V’(O):0;V'(§]:100;V’(0,5):75.Do 6 max (1) =100 gi-1=1
. 1 : L ;
Vay xiing chay vio binh & thoi diém ¢ = 2-s k& tir khi bt dau bom co tée do ting,

(VD) Ho ép khi quan co lai, anh huéng dén toc do ctia khong khi vao khi quan. Tdc do cua
khong khi di vao khi quan khi ho dugc cho bdi cong thire
V=k(R-r)r’ véi 0<r<R,
Trong d6 k 13 hang s6, R 1a ban kinh binh thudng ctia khi quan, » 1 ban kinh khi quan khi ho
(Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014). Ho1 ban kinh cua khi quan
khi ho bang bao nhiéu thi toc d6 cua khong khi di vao khi quan 1a 16n nhat?

Loi giai
Xétham sb V(r)=k(R—r)r> =kRr* —kr’ v6i 0<r<R;
Taco V'(r)=2kRr —3kr*;

V'(r)=0< 2kRr =3kr* =0 < kr(2R —3r) = 0 < r =0 (nhén) hodc r = 2R (nhan)
3

Béng bién thién ctia ham s6 V(r) nhu sau:

r 0 — R

V(r) + 0 —

wl N

0 0

s A A A A \ A .y 17 X . 2
Duya vao bang bién thién trén, ta thay ham s6 V(r) dat gia tri 16n nhat tai r = ER .

2 . .
Vay khi r = ER thi toc d¢ cua khong khi di vao khi quan la 16n nhat.

(VD) Ong Nam can xay dung mot bé chira nude c6 dang hinh hop chit nhat khong c6 nip day
dé phuc vu cho viéc tudi cdy trong vuon. Do cac diéu kién vé dién tich vuon, ong Nam can bé
c6 thé tich 1a 36 m®, day bé co chiéu dai gap hai lan chiéu rong va chiéu rong khong quéa 4 m,
biét rang chi phi vat liéu xay dung mdi mét vudng dién tich bé mat 13 nhu nhau.

Goi x(m) 1a chiéu rong cua bé, ta c6 0< x<4. Khi d6
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a) Chiéu dai cuia bé 1a 2x( m)

, 18
b) Chicu cao cia bé 1a —(m).
X

2 RN U 108
¢) Tong dién tich cac mit can xay la: 2x° +—.
X

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

Cau 96. (VD) Cho mot tdm bia hinh vuong c6 canh 2m . Tu tadm bia nay lam mgt mo hinh kim tu thap
Ai Cap, nguoi ta cat bo bon tam giac can bang nhau c6 canh day 1a cac canh cua hinh vuong roi
gap 1én va ghép lai thanh mdt hinh chop tir gidc déu. Thé tich ctia md hinh 16n nhat khi canh

. 2 . .
day cia mo hinh bang %(m) (a,b € Z;a,b nguyén t6 cung nhau). Tinh tong &’ + 5> ?
Loi giai
A I B
M
. e
Ko
x, o]
J¢ N« ’ OQ ®Q
el
/ P
D> * C
Pap sb: 41.
Goi @6 dai canh ddy cua hinh chép1a x(m). Do MN < 1/ =v2 = xe(0;+/2).
. X AC X
Ta cé: 0K=5;0A=7=\/5:>SK=AK=\/5—5.
2 2
Do vay: SO =+/SK*-0K’ = \/(\/_—gj —% =+2-2x.
. 7 A, A ’ \ 1 2
Khi do the tich khoi chop la: V = Ex 2-2x.
Xét f(x)=§x2\/2—\/5x (xe(O;\/E)), ta co:
N | D ey - 7 [ 4x(2-v20) V22" ) gy s o
f(x):— 2x 2—x/§x—x = =
3 22-2x) 3 22 -2x 3(2\/2—\/§x)
x=0
f(x)=028x-5V2x" =0 | 402
X=—
5
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Ta c6 bang bién thién:

4.2
x| 5 V2
S + 0 _

S / \

Ta thay thé tich cia mo hinh 16n nhat khi canh diy cta mo _hinh 1a
W2

X a=4,b=5=a"+b>=41.

Céu 97. (VD) Tir mot tim bia mong hinh vudng canh 6dm , ban Hoa ¢it-bo bdn tam gide can bang nhau
c6 canh day la canh cua hinh vuong ban dau va dinh 1a dinh cia m6t hinh vudng nho phia trong
ro1 gap 1€n, ghép lai tao thanh mot khoi chop tr giac déu (Hinh 7).

6 dm
Thé tich ctia khdi chop c6 gid tri 16n nhét bang bao nhiéu decimét khdi (Iam tron két qua dén
hang phan muoi)?
] Loi giai
Pap so: 7,3
Goi canh déy cua hinh chop ttr gide déu 1a x(dm) véi 0<x < 6+/2 nhu hinh bén.
A B
M
L?‘%
oX N v
P
D C
AC - HK
Ta co: AH:C— =32-Z.
xY (xY
Puong cao cua hinh chop to gidc déu la: h=vAH’-OH® = \/ (3\/_ _E) —(Ej
=y18-32x.
. . 1 1 1

Thé tich khéi chop 1a: ¥ =§th :§x2\/18—3x/§ =31 [x* (18—3J§x) .
D& tim gid tri 16n nhdt cita ¥, ta di tim gia tri 16n nhdt cta ham s§ f (x)=x*(18-3v2x) véi
0<x<6:2.
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1242

Tacd: f'(x)=x'(~15v2x+72), f'(x)=0khi x = 0hodc x="2

Bing bién thién cia f(x) nhu sau

f(x) 0 + 0 =
o
f(x) 5
0/ -93312

1242

jz477,75tai xz?.

1242
5

Tu bang bién thién ta c6 max f(x)=
g ax (x)=1 [
Vay thé tich cia khéi chop c6 gia  tri  1on  nhdt  bang

V. —%\/{#J [18—3“/5.12;/5] ~7,3(dm’).

Céu 98. (VD) Mot nhom ban di Picnic mudn cim trai qua dém. Biét trai cdm 12 mot hinh chop tam giac
dinh S cach déu cac chan trai 4, B,C mot doan bang 3m . Bict day trai 1a mot tam gidc vuong

tai 4 va AB=2m . Nhom mu(f)n cam trai sao cho thé tich cua trai 12 16n nhét cho khong gian
thoai mai. Khi do d§ dai AC bang bao nhiéu?
Do dai AC bang.........

Loi giai
Goi H 1a trung diém BC suyra H 13 tim ngoai tiép tam gidc ABC. Do SA=SB=SC nén
taco SH L (ABC).

B

bat AC=x.Taco

BC =+ AC? + AB* =+/x* +4.

Trong tam gidc SBH tacd SH =~SB> —BH> ==~ 0 <x <42

Thé tich cua 1éu
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1 1 —x2 1
VZE’SH’SABCZE E

2x= %x.\/32—x2 .

2

Xétham s f(x)=xA32—x* taco f'(x)=V32—x* ————

32—x°
f'(x):0<:>32—x2 =x" = x=4. Ta c6 bang bién thién

x 0 4 42
£ (x) + 0 -
=) Fl4)
¥ S
.--""f o -\""'--\_\_\_
.-"f-- --\-\-\- -\-\-"'
T H’“‘*t

Tu bang bién thién suy ra do dai canh AC 1a 4m
Ciu 99. (VD) Mot tdm kém hinh vuéng 4BCD c6 canh bang 30 cm. Nguoi ta gap tdm kém theo hai
canh EF va GH cho d&énkhi AD va BC trung nhau nhu hinh v& bén dé dugc mot hinh ling

try khuyét hai day.
A E G B E G
A|B
F H |

D&--x---o 0--j--‘C F \/ H

TTTRgem Tt DYC
Khi do:
a) Theé tich khoi tru dugc tinh bang cong thitc V' =30S trong d6 S 1a dién tich ctua tam giac
AEG.

b) Dién tich cia tam gide AEG bing: v/30-,/(15-x)* (2x~15)
¢) Gié trj cia x_dé thé tich khoi lang try 16n nhét1a x =10( cm)

d) Thé tich khoi lang try l6n nhét béng 1250
Cau 100. (VD) Nguoi ta muon san xuat mot bé nudc theo dang kh01 lang tru tir giac déu, khong c6 nap
trén, lam bang kinh va co thé tich 12 16 ° . Biét gid cia m&i mét vudng kinh 1a 500 000 dong.

Tim s6 tién t6i thiéu phai tra dé lam bé nudc trén (1am tron dén hang don vi).
Loi giai
Goi canh day cua bé nude c6 do dai 1a x(m) va chiéu cao cia bé nuée 1a h(m) Diéu kién
x,h>0.
Khi d6 thé tich cita bé nudc 13 16m° nén x*h =16 < h= -0
X
Dién tich can dé xay bé nudc (bao gdm dién tich xung quanh va dién tich mat day) 1a
16, ._64 .

S =4xh+x’ =4x.—+x =—
X X
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Dé tim s6 tién tdi thiéu, ta tim gia tri nho nhét cia ham y =S (x) voi x>0.
Taco §'(x)=-242x. Cho S'(x)=0=2x" ~64=0x=332.

X
Lap bang bién thien, ta d2 thdy min S (x) = s(¥52).

Cau 101. (VD) Dé thiét ké mot chiéc bé ca hinh chir nhét c6 chiéu cao 1a 60 cm, thé tich 1a 96.000 cm®,
nguoi tho dung loai kinh dé sir dung 1am mit bén c6 gia thanh 70.000 dong /m” va loai kinh
dé lam mit day c6 gia thanh 13 100.000 dong /m? . Chi phi thdp nhat dé hoan thanh bé ca la:

A. 83.200.000 dong  B. 382.000 dong C. 83.200 dong D. 8.320.000 dong.

Loai 3: Thiét 1ap ham lién quan dén mat tron xoay: Non, try, c?lu.q o
Cau 102. (VD) Trong céc hinh tru ndi ti€ép hinh cau ban kinh R, hinh tru c6 thé tich 16n nhat bang bao
nhiéu?

Loi giai
47 R®

33

Goi chiéu cao, ban kinh day va thé tich cua hinh try ndi tiép hinh cau lan luot 12 A, » va V. Khi

Pap 4n: thé tich hinh tru 13

2 2 3
do, V =nr*h. Vi r* = R —% nén V:ﬂ(R2 —h?]h :ﬂ[th—%],

N 3h’

V(h):n(th—?], he(0;2R); V'(h) :ﬂ(RZ —T]; Vi(h) =0 h =2

NeE

Béng bién thién:

ho |0 kG 2R
3
V' (h) + 0 -

AR’

V(h) 0/’3\/5\0

Vay hinh tru noi tiép hinh cau ban kinh R c¢6 thé tich 16n nhat khi chiéu cao ctia n6 bang

2
Nk
4R’

33

Ciau103. (VD) Ban Hién 1a mot hoc sinh 16p 12, bd ban 1a mot tho han. BS ban dinh 1am mét chiéc thing
hinh try tor mot manh ton c6 chu vi 120 cm theo cach dudi day:

Khi d6, thé tich hinh tru la

o

Bang kién thirc da hoc em gitp bd ban Hién chon manh tén dé lam duoc chiée thung cé thé tich
16n nhat, khi d6 chiéu dai, rong ctia manh t6n lan lugt 1a bao nhiéu?

Loi giai
Pap 4n: chiéu dai 12 40 cm; chiéu rong 1a 20 cm.
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Goi mot chiéu dai 1a x(cm) (0 <x <60), khi d6 chiéu con lai 14 60— x(cm), gia sir quan canh c6
chiéu dai 12 x lai thi ban kinh day 1a r= 21 ;h=60—x.

i
3 2
Taco: V= m? = — 60
47
Xét ham s0: f(x) = —x’ +60x%,x €(0;60)
F(x)=—3x> +120x; f'(x) =0 < :Zo
Lép bang bién thién, ta thdy f(x)=—x" +60x*,x € (0;60)16n nhét khi x=40. 60-x=20.
Khi d6 chiéu dai 14 40 cm; chiéu rong 1a 20 cm.

Céu 104. (VD) Anh Ha dy dinh lam mot cai thung dung dau hinh try bang sit co nip déy thé tich 10 m° .
Chi phi 1am mdi m* day 1a 400 ngan dong, mdi m> nép 14 200 ngan doéng, mdi m® mat xung
quanh 12 300 ngan déng. Pé chi phi lam thung lait nhat thi anh Hacan chon chiéu cao cua thung
la. ., (Xem d¢ day ciia tam sdt lam thing la khong ddng ké, lam tron két
qua dén hang phan tram).

Loi gidi
Pap sb: 2,34
Goi ban kinh day ctia hinh trula R,R>0. Ta ¢
1
V=nRh=h= 0
R*
Suy ra chi phi (don vi ngan dong) lam thung
C =7R*>.400+ 7 R*.200+ 27 Rh.300
= 600(7[R2 +E]
R
10
C'= 600(27[R——j C':0<:>271R—£:0<:>R3 :i<:>R:i/E
R R V4 4
Béng bién thién
X 0 3 é +(>O
s
C’ — 0 +
“+o0 +o0
1800V 257
Dan dén
(ronin)C =18003/257 < R = i/g
s+oo T
A A . 7 5 A 1 A 5 1 \ 10
Vay dé chi phi nho nhat thi chi€u cao cua hinh trula 4 = ~2,34m.
257

Cau 105. (VD) Khi san xuét vo lon sifa bo hinh try cac nha thiét ké luon dat muc tiéu sao cho chi phi
nguyén liéu lam vo lon 1a it nhat, tirc 1a dién tich toan phan cua hinh tru la nho nhat. Mudn thé
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Cau 106.

Cau 107.

tich ctia khéi try d6 bang 2 va dién tich toan phan hinh try nho nhét thi ban kinh day gan sd nao
nhat?

A. 0,68 B. 0,6 C.0,12 D. 0,52
Loi gidi
Goi x (x> 0) 1a ban kinh déy cta lon sita.
4
Khido V=nx’h=h=—.
X

Di¢n tich toan phan cua lon sira la

S(x)=27x" +27nxh=2rx"+2nx

: :27rx2+22:27rx2+£,x>0
X x x

. , 4
Bai toan quy vé tim GTNN ctia ham sé S(x) =27x> +—, x>0
X

. 4
S (x)=47tx—x—2

1
S'(x)=0<:>x=i/:z0,6827
T
(VD) Khi san xuat vo lon sita bia hinh tru, cac nha san xuét ludn dit tiéu chi sao cho chi
phi san xuat vo lon 12 nho nhat. Hoi khi nha san xuat mudn thé tich cia hop sita 1a ¥ cm’, thi

dién tich toan phan cta lon sita nhé nhat bang bao nhiéu?

Loi giai

v

7 -
nr

Tacod: V=nr’h=h=1=

Dién tich toan phan cua lon sira:

+ 271 = Z+ 2.

Stp :qu +S,, =27rl+27r* =271 o

r
, Y 2w V.V Vv 212
Ap dung bét déng thitc Cosi, ta cO ——+ 271" = — +—+ 277> > 33— 271" = 63— .
r ror ror 4
. V V
Dau “=" xay ra khi: —=271" < r = 5!2— .
r

V4
A AiA or \ A ~ 2 A 1.y v’ . V
Vay dién tich toan phan cua lon sira nhé nhat bang 63 1 khi r=3 P
T

(VD) Mot dai 1y xdng dau can xdy mot bon chtra dau hinh tru ¢6 day hinh tron bang thép ¢ thé

tich 497 (m®)va gid mdi mét vudng thép 1a 500 ngan ddng. Hoi gia tién thip nhat ma dai 1y

phai trd gan dung vé1 sO tién nao nhat.
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A. 79,5 triéu B. 80,5 triéu C.774 triéu D.75 triéu
Loi giai
Goi ban kinh dy 1ax(m) (x> 0), chiéu cao bon chira 1a /(m). Khi d6 thé tich chira ciia bon 1a
49

Vzﬂxz.h=497z<:>h=?(m)

Do la bon chia dau nén phai c6 ndp nén dién tich can xdy cua bon chua la:

2.7x* +27x.h =21x’ +98—ﬂ.

X
Dé chi phi xay dung thip nhat thi dién tich xay ciling phai thap nhat.

Xét ham s0 f'(x)=27x" 27 (x>0)co gia tri nho nhat gan bang159, 005(m2)
X

Céu 108. (VD) Mot cira hang nhan 1am nhimng chiéc x6 bang nhém hinh tru khéng c6 nip du chita dugcl0
lit nude. Hb1 ban kinh day (don vi cm, lam tron dén hang phan chuc) ctia chiéc x6 bang bao
nhiéu dé cua hang ton it nguyén vat li¢u nhat.

A. 14,7 B. 15 C.15,2 D. 14
Loi giai
Goi x (x>0) 1a ban kinh cta chiéc x6. Khi d6 V =zx’h = h = Vz .
X

Pé tiét kiém nguyén vat liéu thi dién tich toan phin cia chiée x6 phai bé nhét.
Ta c6: 10/ =10dm’ =10000cm’ .
Dién tich toan phan cua chiéc x0 la:

1 2
S(x)=nx*+2nxh=nx’ +27zxL2 ) 0000 v 2 0000
3 —
Sv(x) —Dx— 200200 _ 27wx 220000 ;
X

S1x) = 0. 27 —20000 = 0 s o = 10000 o 10.i/E
T T

Béng bién thién:

10.¢/ L
x 0 ™ 400

S@)| - o +
S() /
\ 2039, 4

. 3 ,, oy flO
Ta thdy dién tich toan phan chiéc x6 nhd nhat khi ban kinh day x6 1a x =103— = 14,7(cm).
T

Cau 109. (VD) An c6 mot tAm bia hinh tron nhu hinh v& c6 ban kinh R =12¢m, An mudn tao mot cai
phéu hinh nén tir tim bia d6. Khi d6 An phai cét bo hinh quat tron AOB 16i dan O4, OB lai
v6i nhau. Goi x (Rad) 1a géc ¢ tm cua hinh quat tron 40B. Tim x dé thé tich phéu 16n nhat.

Gia tri ciia x bang (két qua 1am tron dén 2 chit s6 sau dau phay)........
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Z

Pap so: x=1,15

Loi giai

Goi 7 la ban kinh duong tron day ctua hinh noén, véi » > 0.
Ta c6 dién tich xung quanh cua hinh phéu la S, =12zr (1)

Dién tich hinh quat sau khi cdt bo hinh quat AOB 13 S =1447 — 144x

(2)

Tur (1) va (2)suy ra x:2ﬂ—%

1 1 1 . 5
V= gﬂ'l”zh = gﬂrZ\/Rz =’ = gﬂ\/l’4.R2 —r® 1a thé tich ctia phéu
Xét ham s6 phu y=r*.R* -’ =y =4 R* -6/’

J6

y'20©2.R2—372=0©7’27R

RJ6

Vay ymax thi ¥ va ¥ max khi r:T:4\/€@x=2ﬂ—%@le,15

Céu 110. (VD) Cho mét tim ton hinh tron c6 dién tich 4n dm?. Ngudi ta cat thanh mot hinh quat c6 goc
o0 tam 1a a (0 <a <27 ) nhu Hinh 1 d€ 1am thanh mot cai gau mac nudce hinh nén nhu Hinh 2.
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Y4 Warmmam

Hinh 1

Thé tich 16n nhit cta cai gau 1a bao nhiéu?

\ . . a2 4. 16
Dap an: The tich 16n nhat cia cai gau la
A s An g . :
Ta c6: duong sinh / cua hinh nén 1a ban kinh R = Py =2dm cua hinh tron
T

20 «
Bén kinh day cua hinh néon: r=—=—
2r 1@

2
. o f a1 2
Puong cao cua hinh non: h=,[2* —— =—+4zr* —a*
n* o«

: . 1 o 1
Khi d6 thé tich hinh non: V(a):?ta—zl\/mrz—(xz % —a’Nan’-a’
o T
1 a’ 1 [ =3a’ +8ar’
V'a)=—| 2aV4r’ —a’® - =
@ 37T2( V47r2—a2} 37TZ[ Varn® —a’ ]
a=0¢(0;2r)
1 8 2+/3 16+/3
V'iia)=0< 0522\/5” =V=—"1x—r’x \/_7[: \/_ﬂ(dmi‘)
3 377 3 3 27
:—2\/677 é(O;Zﬂ')
L 3
Béng bién thién:
o
0 Z'\/_ﬂ ki
3
V(o) + 0 -
, _16v37
V(a) 27

Cau 111. (VD) Mot kién trac su mon thiét ké mot mé hinh kim tu thap Ai Cap c6 dang 1a mot hinh chop
tr gidc déu ngoai tieép mot mat cau co ban kinh bang 6 m.Dé tiét kiém nguyén liéu xay dung thi
kién truc su do phai thiét ké kim tu thap sao cho ¢6 thé tich nho nhat. Chiéu cao ctia kim ty thap

do la:
A. 12m. B. 18m. C.36m. D. 24m.
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Cau 112. (VD) Ong Binh mudn lam mét cai phéu bang ton hinh nén cé thé tich bang 547 . Ong Binh
mudn dung ton dé lam phan mat xung quanh cua phéu. Hiy tim ban kinh ddy R cua cai phéu
dé sao cho chi phi mua t6n 1a nho nhét?

Loi giai
Pap so: R =413122 ~4,86
Goi 4,/ 1an luot 1a chiéu cao va d6 dai dudng sinh ctia khdi non (véi 4,1>0).

Ta co: Vzlﬂ'th h=— 162
3 R’

Tacod [ =~R>+}’ <:>l:,/R2+26]§444

26244 \/4 26244
R —.

S, =mRI= ;ﬂe\/}e2

. 26244
Xétham sb g (R)=R* +22=

g'(R)=4R’ —52;388, g'(R)=0< R=¥13122

Béng bién thién

R 0 $h3122 +0
g'(R) - 0 +
g(R)
—

Duya vao bang bién thién ta co S, nho nhat khi R = {13122 ~ 4,86

Cau 113. (VD) Thiét dién cua hinh tru va mat phang chira truc cua hinh tru 13 hinh chir nhat ¢6 chu vi
bang 24cm . Tim ban kinh cta khéi tru sao cho thé tich khdi tru 14 16n nhat.
Loi gidi
Pap so: 7 =4cm

. i
- )
NI

Tt hinh v€ ta c6 ABCD 1a hinh chit nhat, goi chiéu cao cta hinh tru 1a /# va ban kinh day cua
hinh try la 7 (v6i h,r >0).

Theo gia thiétta cé 2(h+2r)=24 < h+2r=12<h=12-2r.

Thé tich cua khéi try 1a: V =nr’h <V =nr* (12-2r) < V =1277" =271
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r=4

r
V'=24nr—6mr*, V'=0< 247r—671” =o@[

Béng bién thién:

r 0 4 +0
v N 0 _
> .
V T ——
B

Dua vio bang bién thién ta co ¥, khi »=4cm.

Céu 114. (VD) Mot nha san xuat can 1am ra nhimg chiéc binh c6 dang hinh tru véi-dung tich 1000¢m’ .
Mat trén va mat dudi cua binh duoc lam be‘ing vat li¢u c6 gid 1,2 nghin déng/ cm® ytrong khi
mit bén cta binh dugc lam bang vat liéu c6 gia 0,75 nghin dong/ cm” . Tim céc kich thudc cia
binh dé chi phi vat liéu san xuat mdi chiéc binh 13 nho nhat.

Loi gidi
Goi r,h 1an luot 12 ban kinh hinh tron day va chiéu cao cta hinh tru (r, h> 0) .
Khi d6: V =7r’h=1000 < h = 10020
nr

Dién tich mit trén va mat dudi cua hinh tru 1a: 2z (cmz)
Chi phi vat liéu san xudt mit trén va mat duéi 13: 1,2.277° = 2, 47> ( nghin dong)
Dién tich mat bén ctia binh hinh trula 2zrh (sz)

Chi phi vat lidu san xuat mat bén 1a 0.75.27¢k =1, 57rh ( nghin dong)
1500

Tong chi phi: 2,47r* +1,5zrh =2, 47" + (r>0)
r
Xeét ham sé: y = 2,471 + 200 (r>0)
r
, 1500 625
Tacé: y =48nrr—-——=07r=3 —(tm)
r 2r
Bang bién thién:
r 625
0 —_— +0
27

+o0

+o0

. /625
Duya vao bang bién thién ta c6 chi phi nhé nhat khi binh c6 kich thuéc r =3 2—cm va
/4

1000 | 47’
h=——3 cm
7z V390625
Céu 115. (VD) Cong ty A dinh 1am mét téc nude hinh tru bang inox (gdm ca nap) c6 dung tich 2m’ . Bé

tiét kiém chi phi cong ty 4 chon loai téc nuéc c6 dién tich toan phan nhé nhat. Dién tich toan
phan cia téc nudc nho nhét bang (két qua lam tron dén 2 chir sé sau ddu phay)........... ?

Loi giai
Pap so: 8,79
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Goi R, lan luot 1a ban kinh day va chiéu cao cta hinh tru (véi R, 2> 0).

7 Rh =
Tacd: V=nR*h=2=
TR =

SN x|

p 4
Dién tich toan phan cua téc nuéc: S, =27R* +27Rh =27 R o

Xét ham s6 f(R)z2ﬂR2+%

Co f’(R):4ﬂR—%:O<:>R:i/I.

T
Lap bang bién thién
R 0 l +00
T
f(R) - 0 +
f(R)
>

. r . 9 A . 1
ta c6 §,, dat gia tri nho nhat tai R = i/:

T

=8 i = 27 +4Ym 8,79

Cau 116. (VD) Mot thing chira nhién ligu gdm phén & giita 1a mot hinh tru ¢6 chiéu dai h mét (k> 0) va
hai dau 1a cac ntra hinh cau ban kinh » (» > 0) (Hinh vé). Biét rang th¢ tich cta thung chira la
1440007z m*. Bé son mit ngoai cta phan hinh cau can 20000 dong cho 1m?, con son mit ngoai
cho phén hinh try can 10000 ddng cho 1m>. Dé chi phi cho viéc son dién tich mit ngoai thing
chtra (bao gom dién tich xung quanh hinh try va dién tich hai nira hinh cau) 1a nho nhat thi »
bang bao nhiéu (biét rang ban kinh » khong dugc vuot qua 50m )?

A. r=25. B. r=26,5. C.r=27,8. D. r=37,8.

< >

Loi gidi
Thé tich cua thung nudce la
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V= 2%.7&1’3 +rxrth= gﬂ.l’3 + .t h =1440007 (m3)(0 <r< 50)

1440007z — 2 Tr

144000 8
s h = > = > ——.r
n.r r 3
Chi phi son bé mat bén ngoai thung nuodc la:
2 > 144000 8
f(r)=4.7.r"20000+ 27.7.2.10000 = 4.7.7°.20000 + 200007.7. > —E.r
r

, 2880000000 160000, 80000 , 2880000000
+ - 3 wrt = 3 Ty +————"
r r

f(r)=80000.7.r

Tacs: f/(r) =y~ 20 SO 0 e r = 54000 = 3042
r

Béng bién thién:

r 0 30.7/2 50

f(r) 0 - 0 +

7 \ /
F(30V2)

Vay dé chi phi cho viéc son dién tich mit ngoai thing chita nho nhat khi » = 303/2 ~ 37,8 (m)

Céu 117. (VD) Cho mét hinh tru noi tiép trong hinh nén c6 chiéu cao bang 12cm va ban kinh day bang
5cm (Hinh a). Ngudi ta cit hinh non, try ndy theo mit phing chira dudng thing ndi dinh va tim
hinh tron ddy caa hinh nén thi thu duwgc mot hinh phang nhu Hinh b)

12
cm

a) b)
a) Chtng minh rang cong thic tinh ban kinh » cta day hinh tru theo chiéu cao 4 cua né la:
5(12—h
p 20220
12
ST NPTy 257h(12—h)’
b) Chimg minh biéu thirc sau bicu thi thé tich khoi tru theo 4 : V()= —
¢) Tim # dé khdi tru c6 thé tich 16n nhét.
Loi giai
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12
cm

G 1 F
B C

r 5cm
(a) Dit tén cac diém trén hinh v&.
AH HE

Ta c6 AAHE «» A4IC(g. —=—.
aco (gg):>AI IC

12-h _r 5.(12—h)
>y =
2 5 12
25(12-h)’
144
257h(12—h)’
144 '

(b) Dién tich day hinh try 1a S = nrt =7,

Thé tich khéi tru theo 4 1a: V =7r’h=

257h(12—h)’

(c) Xéthamsd V = voi hel0;12]ta ¢o:

144
257 (12—h)(12-3h
pr BR02-h)1238) 25w e 25w o
144 48 3
h=4
V=0 .
h=12
Ta c6 bang bién thién sau:
h ] 4 12
v | + o = 0
v 400n
9 \
0 0

4007

Qua bang bién thién ta két luan dé khdi tru c6 thé tich 16n nhat V, = (cm3 ) thi h=4cm

Chu 118. (VD) Pién tré R(Q) ciia mot doan day dan hinh try dugc lam tir vat liéu c6 dién tré sudt

p(Qm), chidu dai ¢(m) va tiét dien S(m’ ) dugc cho boi cong thitc
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3 ( R
Hinh 5

(Vatli 11 — Chan troi sang tao, Nha xuat ban

Gido duc Viét Nam, 2023, trang 104)

Gia sir nguoi ta khao sat su bién thién cia dién tré R theo tiét dién S ( & nhiét d620° C) cua
mot soi day dién dai 10m 1am tir kim loai c6 dién tré suat p va thu dugc do thi ham s6 nhu

Hinh 6.
R(Q) A

0,002

0,0015
R=10,001

0,001\ (0,000169; 0,001)
0,0005+

>

O] 0.00050.0010,0015 0,002 0.0025 § (m':)

Hinh 6

a) Co nhan xét gi vé su bién thién cta dién trd R theo tiét dién.S ?

b) Tur d6 thi, hdy giai thich ¥ nghia cta toa do giao diém cua do thi ham s6 véi dudng thang
R=0,001.

¢) Tinh dién tré sudt p ciia ddy dién. Tir d6, hiy cho biét day dién dwoc lam tir kim loai nao

trong so cac kim loai duogc cho & bang sau:

Bac 1,62.10°
Dong 1,69.10°
Vang AL T
Nhom 2758102

Sét 9,68.10°

Loi giai
(a) Dya vao D6 thi ham sé ¢ Hinh 6, ta d& dang thiy duoc gi tri caa dién tré R va tiét dién S
1a ti 1€ nghich.
(b) Vi tiét dién cua doan day S =0,000169m” thi dién tr6 cia doan day R =0,001(Q2).
(¢) Véi tiét dién cua doan day S =0,000169m” thi dién tré ciia doan day R = 0,001(Q2), ta

co:
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Cau 119.

Cau 120.

R 'D'éj e Rés _ 0,001.(;,0000169 1,69.10° ().

Vay soi day dién dugc lam bang dong.

Loai 4: Thiét lap ham lién quan dén bai toan kinh té.
(VD) Mot cong ty san xuat mot san pham. B phan tai chinh cua cong ty dua ra ham gia ban la
p(x)=1000-25x, trong d6 p(x) (triéu dong) la gid ban cia mdi san pham ma tai gid ban nay

c6 x san pham duogc ban ra.

a) Ham doanh thu cta cong ty 1a f(x)=x.p(x).
b) Ham s6 f(x)=-25x"+1000x c6 dao ham f'(x)=-50x+1000.
¢) Néu f(x)=x.p(x) 1a ham doanh thu thi phuong trinh f'(x)=0 c¢6 nghiém la x=2.
d) Ham doanh thu dat gia tri 16n nhat bang 10000 .

Loi gidi
Y a) |b) [¢) |d)
Kétqua |D |P |S | D
a) Ta c6 doanh thu cua cong ty bang gia ban ctia mdi san pham nhan véi s6 san pham dugc ban
ra. Suy ra ham doanh thu ciia cong ty 13 f'(x)=x.p(x). Suy ra (a) dang.

(b) Tacod f(x) = x.p(x) = x(1000—25x) =-25x>+1000x .

Suy ra dao ham f’(x)=-50x+1000. Suy ra (b) ding.

(¢) f'(x)=0<-50x+1000=0 < x=20

Vay f'(x)=0 c6 nghiém1a x =20. Suy ra (c) sai.

(d) Lap BBT ctia ham s0 f(x) = —25x” +1000x tacd f(x)=-25x"+1000x dat gid tri 16n nhét
1a 10000 tai x=20.

Vay doanh thu dat gia tri 16n nhat bang 10000 triéu déng, khi d6 c6 20 san pham duogc bén ra.
Suy ra (d) dang.

(VD) Mot co so san xuat khan mit dang ban mdi chiéc khan véi gia 30000 dong mot chiée va
moi thang co s ban dugc trung binh 3000 chiéc khin. Co so san xuét dang c6 ké hoach tang
gi4 ban dé ¢ 1oi nhan tét hon. Sau khi tham khao thi truong, nguoi quan ly thdy rang néu tir
muc gia 30000 dong ma cr ting gia thém 1000 dong thi mdi thang s& ban it hon 100 chiéc.

Biét von san xuat mot chiéc khin khong thay doi 1a 18000 .

a) Dé dat lgi nhuan 16n nhét thi mdi chiéc khan can tang thém 10000 dong

b) Dé dat loi nhuan 16n nhét thi mdi chiée khan can ban véi gia 39000 dong

¢) Dé dat loi nhuan 16n nhét thi sau khi ting gia mdi chiéc khan 13i 21000 dong

d) Dé dat loi nhuan 16n nhét thi sd khin ban ra giam 800 chiéc

Loi giai
(a) Sai
(b) bung
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Cau 121.

(c) bung
(d) Sai.
Goi sd tién can ting gia mdi chiéc khan 12 x (nghin dong).

Vi ctr ting gia thém 1 (nghin ddng) thi s6 khin ban ra giam 100 chiéc nén ting x (nghin dong)
thi s0 xe khan ban ra gidam 100x chiéc.

Do d6 tong sb khin ban ra mdi thang 1a: 3000—100x chiéc.

Luc dau ban véi gia 30 (nghin déng), mdi chiéc khin c6 14i 12 (nghin dong). Sau khi ting gia,
mdi chiéc khin thu duoc s6 13i 1a: 12+ x (nghin dong).

Do d6 téng s6 1gi nhuén mot thang thu duoc sau khi tang gia la:

/(x)=(3000-100x)(12+x) (nghin dong).

Xétham sb f(x)=(3000-100x)(12+x) trén (0;+0).
Tacé: f(x)=-100x" +1800x +36000.
/"'(x)=-200x+1800

f'(x)=0< —200x+1800=0<> x=9

Lép bang bién thién ctia ham s6 f'(x) trén (0;+0) ta thdy ham so dat gié tri 16n nhét khi
x=9

Nhu vay, dé thu duogc lgi nhuan cao nhat thi co s& san xuat can tang gid ban moi chiéc khan la
9000 dong, tirc 1a moi chiéc khan ban véi gia méi 1a39000 dong.

(VD) Mot co s6 san xuat khan mit dang ban mdi chiéc khan véi gia 30.000 ddng mot chiée va
mdi thang co s& ban dugc trung binh 3000 chiée khin. Co s& san xudt dang c6 ké hoach ting
gia ban dé c6 loi nhan t6t hon. Sau khi tham khao thi trudng, nguoi quan 1y thdy rang néu tir
murc gia 30.000 dong ma ctr ting gia thém 1000 dong thi mdi thang s& ban it hon 100 chiée.
Biét vbn san xuit mot chiéc khin khong thay d6i 1a 18.000. Hoi co sé san xuat phai ban véi gia
m&i 14 bao nhiéu dé dat loi nhudn 16n nhat.

A. 42.000 dong. B. 40.000 dong. C. 43.000 dong. D. 39.000 dong.

Loi giai
Chon = D. )
Goi so tién can ting gia moi chiéc khin 1a x (nghin dong).
Vi ctr tang gia thém 1 (nghin ddng) thi s6 khin ban ra giam 100 chiéc nén ting x (nghin dong)
thi s6 xe khin ban ra giam 100x chiée. Do d6 tong s6 khin ban ra mdi thang 13: 3000—100x
chiéc.
Luc dau ban véi gia 30 (nghin dong), mdi chiéc khan c6 13i 12 (nghin dong). Sau khi ting gia,
mdi chiéc khan thu duoc s6 13i 1a: 12+ x (nghin dong). Do dé tong s loi nhuan mot thang thu
duoc sau khi tang gia 1a: f(x)=(3000-100x)(12+x) (nghin dong).
Xétham so f(x)=(3000-100x)(12+x) trén (0;+c0).
Ta co: f(x)=-100x> +1800x +36000 = —100(x—9)" +44100 < 44100.

Dau bang xay ra khi va chi khi x=9.
Nhu vay, dé thu dugc lgi nhuan cao nhat thi co s& san xuat can tang gid ban mai chiéc khan la
9.000 dong, tirc la moi chiéc khan ban véi gia maéi 1a39.000 dong.
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Cau 122.

Cau 123.

Cau 124.

Cau 125.

(VD) Mot cira hang ban 1é ban 2500 cdi ti vi mdi nim. Chi phi giri trong kho 1a 103 mot cai
md&i nam. Pé dat hang chi phi c6 dinh cho mdi lan dat 1a 20$ cong thém 9$ mdi cai. Cira hang
nén dit hang bao nhiéu lan trong mdi nam va mdi 1an bao nhiéu cai dé chi phi hang tén kho la
nho nhét ?

A. Dit hang 251an, mdi 1an 100 cai ti vi.
B. Pt hang 20 1an, mdi lan 100 cai ti vi.
C. biat hang 25 1an, mdi lan 90 cai ti vi.
D. Pit hang 20 1an, mdi 1an 90 cai ti vi.
Loi giai
Pap an A
Goi 1 s6 ti vi ma cira hang dat mdi lan (= € [1;2500], don vi cai)

S6 luong ti vi trung binh gui trong kho 1a g nén chi phi luu kho tuong tng la 10% =5z

S6 1an diit hang m@i nam 1a 2200 va chi phi dat hang la: 2200 (20 + 9z}
T T
Khi d6 chi phi ma ctra hang phai tra 1a: C( ) 2500 (20 + 9X) +5x,=5%X + 50000 + 22500
xr T

Lap bang bién thién ta duge: € = C(100) = 23500

Két luan: dat hang 25 1an, mdi lan 100 cai tivi:

(VD) Mot nha san xuat trung binh ban duoc 1000 ti vi man hinh phang mdi tudn véi gia 14 triéu
dong mot chiée. Mot cude khao sat thi truong chi ra rang neu ctr giam gia ban 500 nghin dong,
s6 luong ti vi ban ra sé ting thém khoang 100ti vi mdi tuan.

\ N / 5 1
a) Goi p (triéu dong) 1a gia cia mdi tivi, x 1a's0 ti vi. Vay ham cau 1a: p(x)= ~500" +19

b) Cong ty giam gia 4,5 (triéu dong)/1 tivi cho ngudi mua thi doanh thu cta cong ty 13 16n nhét
¢) Néu ham chi phi hang tuan 13 C(x)=12000-3x (triéu dong), trong d6 x 1a sd ti vi ban ra
trong tuan, vay ¢6 2300 ti vi dugc ban ra thi 1oi nhuén 1a cao nhéat.

d) Néu ham chi phi hing tuan 1a C(x)=12000—3x (triéu dong), trong d6 x 1a sd ti vi ban ra
trong tuan, nha san xuét nén dat gid ban 8,5 tricu déng/ 1 ti vi dé loi nhuan 14 16n nhat

(VD) Mot cira hang ban budi Poan Hung cta Phi Tho véi gia ban mdi qua 1a 50.000 dong. Vi
gid ban nay thi ctra hang chi ban dugc khoang 40 qua budi. Ctra hang nay du dinh giam gia ban,
wdc tinh néu ctra hang ctr giam mdi qua 5000 dong thi s6 budi ban duge ting thém 1a 50 qua.
Xac dinh gia ban dé ctra hang d6 thu duoc loi nhuan 16n nhat, biét rang gia nhap vé ban dau
mdi qua 1a 30.000 dong.

A. 44.000 d B. 43.000 d C. 42.000d D. 41.000 d

(VD) Mot cong ty bt dong san co 150 cin ho cho thué, biét rang néu cho thué mdi can ho vai
gia 2 triéu dong mdi thang thi mdi cin ho déu co nguoi thué va cr mdi 1an ting gia cho thué mdi
can ho thém 100.000 déng mdi thang thi ¢ thém 5 cin ho bi bo trong. Ménh dé nao sau day
ding

a) Khi gia cho thué mdi cin ho 13 2.200.000 dong thi c¢6 10 cin ho bi tréng

b) Khi gia cho thué mdi cin ho 1a 2.700.000 dong thi thu nhip cua cong ty cao nhat.
¢) Thu nhap cao nhét cia cong ty dat duoc 1a 312.500.000 dong.

d) Khi thu nhdp cong ty cao nhét thi s6 cin ho c6 nguoi thué 13 125 can ho.

Loi giai
(a) bung; (b) Sai; (¢) Pung; (d) bung
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Goi sé lan tang gia tién cho thué mdi can ho mot thang dé cong ty thu duoc thu nhap cao nhat
lax(lan) (0<x<30)

S tién cho thué mdi cin ho 1a 2+ 0, 1x (triéu dong)

S6 cian ho mdi thang dugc thué 1a 150 — 5x (can ho)

Thu nhép ciia cong ty dat dwoc 1a (2+0,1x)(150 - 5x)

bat f(x)=(2+ 0,1x)(150 - Sx)

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

f'(x)=0=x=5

f(O) =300; £(5)=312,5; f(30) =0 => X]l/[l(%]f(x) = f(5)=312,5khix=5

Vay dé c6 thu nhap cao nhat thi cong ty d6 phai cho thué voi gia 2+0,1.5 =2, 5(triéu dong).
Céu 126. (VD) Mot cong ty kinh doanh bat dong san c6 20 cin ho cho thué. Biét rang néu cho thué mdi

can ho voi gia 2 triu dong/1 thang thi tat ca cac can ho déu co ngudi thué. Nhung cir mcx)i’ lan

tang gia cho thué moi can ho thém 200 nghin dong/1 thang thi c6 thém mot can ho bi bo trong.

Héj cong ty nén cho thué moi can hd bao nhi€u tien mot thang dé tong so tién thu duoc 1a 16n

nhat?

Loi gidi

Cl:l’ tang thém 200 nghin dong vao gia thué mdt can ho trén madt thang thi c6 mdt can ho bi bd

trong.

Goi s6 lan ting 200 nghin dong vao gia thué mot can ho trén mot thang lax (x € NY).

Khi do X C}ing 1a sO can ho bi bo trong.

Tong so tien cong ty thu dugce luc nay la

T (x) = (2000 + 200x) (20 — x) = 40000 +2000x —200x” (nghin dong).

Xét ham s6 T (x) =40000+2000x —200x* v6i xe N,

Ta cd T’(x) =2000-400x ;

T'(x)=0<2000-400x =0 < x =5 (théa man).

Bang bién thién ctia ham s6 7'(x)nhu sau:

X 0 5 + o0
T(x) + 0 -
» 45 000
T(x)
40 000 —

Cén ctt vao bang bién thién trén, ta thdy ham s6 T (x ) dat gid tri 16n nhat bang 45000 khi x =S5.

Khi do, s0 tién ting Ién khi cho thué mdt cin h 1a 200.5 =1000 nghin dong = 1 trigu dong.

Viéy cong ty nén cho thué moi can ho 3 triéu dong/1 thang thi tong so6 tién thu duoc la 16n nhat.
Cau 127. (VD) Mot cong ty bat dong san c¢6 50 can ho cho thué. Biét rang néu cho thué moi can ho voi

gia 2000.000 dong moi thang thi moi can ho déu c6 ngudi thué va cir moi lan tang gia cho thué

moi can hd 100.000 dong moi thang thi c6 thé 2 can hd bi bo trong. Mudn cé thu nhdp cao

nhat, cong ty d6 phai cho thué vé6i gia mdi cin ho 1a bao nhiéu ?

A. 2.250.000. B. 2.350.000. C. 2.450.000. D. 2.550.000.

Loi gidi

Pap an A

Goi z 1a gia cho thué thyc té cia mdi cin ho, (z — dong; = > 2000.000 dong).
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Cau 128.

S6 can ho cho thué duogc tmg voi gia cho thué:

(& = 2000000) = — = Boo z +90,(1)

50000
Goi F(z) 1a ham loi nhuan thu duoc khi cho thué céc can ho, (F(z): dong).
, 1 )
Taco F(z)=|- z+90|z =— 2% + 90x
50.000 50.000

22 +90x voi dicu kién

Bii toan tro thanh tim gid trj 16n nhat cia F(z)=—
50.000
z > 2000.000

Fi(a) = ==z +90
25.000

1
Fe)=0e 25.000

Ta lap bang bién thién:
X 2000.000 2.250.000 o0
F'(SC) +0 —

Suy ra F'(z) dat gid tri 16n nhat khi & = 2.250.000
Vay cong ty phai cho thué véi gia 2.250.000 dong mdi can ho thi duogc 13i 16n nhat.

z+90=0<% z=2.250.000

Nhdn xét: Lam sao ta c6 thé tim duoc hé so

1 2
trong biéu thirc (1) ?
2 2 r O g ~ ( ) r 2
Ta c6 thé hiéu don gian nhu sau: SO can hd cho thué moi thang Gng vai so tien cho thué;
50 — m (2 — 2000.000)z = 2.000.000 thi s6 can ho dugc thué 1450 . Néu sé tién cho thué tang

1én 13 z = 2.100.000 thicé 2 can ho dé tréng, nghia la c6 48 ngudi thué. Ta co:

50 — m(2.100.000 — 2.000.()00) =48 & m = ;
50000

(VD) Mot khach san c6 50 phong. Hién tai mdi phong cho thué véi gia 400 ngan dong mot ngay
thi toan by phong dugc thué hét. Biét rang ctr mdi lan ting gia thém 20 ngan dong thi c6 thém
2 phong tréng. Giam dbc phai chon gid phong méi 1a bao nhiéu dé thu nhap cta khach san trong
ngay 12 16n nhét.

A. 480 ngan. B. 50 ngan. C. 450 ngan. D. 80 ngan.
Loi giai

Goi x (ngan dong) 1a gia phong khach san can dit ra, x > 400 (don vi: ngan dong).

Gia chénh I¢ch sau khi tang x —400.

(x—400)+2_x_400
20 10

x_40029()_i_

10 10

S6 phong cho thué giam néu gia 13 x:

S6 phong cho thué véi gia x 1a 50—

2
X

Tong doanh thu trong ngay la: f(x) = x(90 —%j = 1o +90x .
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f'(x)=—§+90. F(x) =0 < x =450

Béng bién thién:

T 400 450 +00
f(x) + 0 —
20250

f(x) / ' \

Dua vao bang bién thién ta thdy f(x) dat gia tri 16n nhat khi x =450.

Vay néu cho thué véi gia 450 ngan dong thi s& c6 doanh thu cao nhit trong ngay 1a 2.025.000

dong.

Phwong phap tric nghiém: Su dung chic ning TABLE lap bang gia tri cia ham s6

X? 2 I :
F(X)= o7 90.X trén doan [400;600] va quan sat dé tim gia tri 16n nhat cua F(X).

Céu 129. (VD) Mot cong ty bat dong san c6 50 cin ho cho thué. Biét rang néu cho thué mdi cian ho véi
gia 2000000 dong mot thang thi moi can hg déu c6 ngudi thué va et moi lan tang gia cho thué

mdi can ho thém 50000 dong mot thang thi c6 thém mét can ho bi bo tréng. Cong ty di tim ra

phuong an cho thué dat loi nhuan 16n nhat. Hoi thu nhap cao nhit cong ty c6 thé dat dugc trong

1 thang 1a bao nhiéu?

A. 115 250 000. B. 101 250 000. C. 100 000 000.

Li gidi
Chon B
Goi x (déng/thang) (x> 0) 1a gia cho thué méi.

— 6 can ho bi bo tréng 14 —>—— can ho
50 000
— S tién cong ty thué duge T (x)=(2 000 000+ x)| 50 ——
50 000
Khao sat ham s6 T (x) trén (0;+00)
= T'(x)=10———= T'(x)=0 < x=250000.
25 000
a 0 250000 00
T x) -+ ] —

Béng bién thién

D. 100 250 000.

Vay thu nhap cao nht cong ty c6 thé dat duoc trong 1 thang 1a: T =101 250 000.
Céu 130. (VD) Mot cong ty bat dong san ¢6 50 can ho cho thué. Biét rang néu cho thué mdi cin ho véi
g14 2.000.000 dong moi thang thi moi can ho déu c6 nguoi thué va clit moi lan tang gia cho thué
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Cau 131.

Cau 132.

mdi can ho 100.000 dong mdi thang thi ¢ thém 2 cin ho bj bo tréng. Mudn c6 thu nhip cao
nhat, cong ty d6 phai cho thué véi gia moi can ho 1a bao nhiéu?

A. 2.250.000 B. 2.350.000 C. 2.450.000 D. 2.550.000

(VD) Mot doanh nghi€p tu nhan A chuyén kinh doanh xe gfm may cac loai. Hién nay doanh
nghiép dang tap trung chién luoc vao kinh doanh xe hon da Future Fi vdi chi phi mua vao mot
chiéc 12 27 va ban ra véi gia 1a 31 tridu déng Véi gia ban nay thi s0 luong xe ma khach hang
s& mua trong mot nam 1a 600 chiéc. Nham muyc tiéu diy manh hon ntra lugng tiéu thu dong xe
dang an khach nay, doanh nghi€p du dinh giam gia ban va udc tinh rang néu giam 1 triéu dong
mdi chiéc xe thi s6 lwong xe ban ra trong mot nam la s€ tang thém 200 chiéc. Vay doanh nghiép
phai dlph gid ban mai 1a bao nhiéu dé sau khi da thyuc hién giam gia, loi nhuan thu dugc s€ la
cao nhat.

‘ o Loi gidi
¢ Go1 x dong la so tién ma doanh nghi¢p A du dinh giam gia; (0<x<4).
Khi do:
e Loi nhuén thu dugc khi ban mot chiée xe 1a 31-x—27 =4—x.
¢ S6 xe ma doanh nghiép sé& ban dugc trong mot nam 1a 600+ 200x .
¢ Lo1 nhuan ma doanh nghiép thu dugc trong mot nam la:
f(x)=(4-x)(600+200x) = -200x" +200x + 2400.
e Xét ham s6 f(x) =—200x> +200x + 2400 trén doan [0:4]
oTXD: D=R

1
e Pinh 1(5;2450]

eBBT:
T —00 9
400
flz)
—0Do

. 1
*Viy r[réi?f(x) =2450 & x 5
T 14 khi giam gia mdi xe di 0,5 tridu dong thi s6 xe ban ra dugc nhiéu nhat
Vay gia méi cua chiée xe 1a 30,5 triéu dong thi loi nhuan thu duoc 13 cao nhat.
(VD) Mot rap chiéu phim ¢6 strc chira 1000 nguoi. Voi gia ve la 40000 dong, t trung binh s& co
khoang 300 nguoi dén rap xem phim mdi ngay. Dé tang s6 lugng vé ban ra, rap chiéu phim da
khao sat thi truong va thiy rang néu gia vé cir giam 10000 dong thi s& c6 thém 100 nguoi dén
rap moi ngay.

a) Tim cong thirc cia ham s& R(x) mo ta doanh thu tir tién ban vé mdi ngay cua rap chiéu phim
khi gia vé 1a x nghin dong.
b) Tim muc gia vé dé doanh thu tir tién ban vé mdi ngdy cta rap 13 16n nhat.
Loi giai

(a) Khi gia vé 13 x (nghin dong) thi sd tién giam gia mdi vé so v6i mirc gia cii 1a 40— x (nghin
dong).
100(40— x)

10

S6 nguoi tang 1én sau khi giam gid vé la: =10(40—x).

S6 nguoi dén rap chiéu phim mdi ngay sau khi giam gia 1a: 300 +10(40 — x) = 700 —10x.
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Cau 133.

Cau 134.

Cong thirc ctia ham s6 R(x) md ta doanh thu tir tién ban vé mdi ngay khi gid vé 1a x (nghin
dong) 1a: R(x)=x(700—10x) =—10x> +700x (nghin dong).
(b) Ham s6 R(x) =—10x*+700x dat gia tri 16n nhat tai x =35. Khi d6 R(35) =12250 .

Vay doanh thu 16n nhat ma rap chiéu co thé thu duge mdi ngay 1a 12250000 dong khi gia ban
mdi vé 1a 35000 dong.
(VD) Giam déc mot nha hat A dang phan van trong viéc xac dinh mure gia vé xem cac chuong
trinh dugc trinh chiéu trong nha hat. Viéc nay rat quan trong no s& quyét dinh nha hat thu duoc
bao nhiéu lgi nhuan tir cac buodi trinh chiéu. Theo nhing 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 ting thém 1 USD/ngudi thi s& mat 100 khach hang hodc giam di 1 USD/ngudi thi
s& c6 thém 100 khach hang trong sb trung binh. Biét rang, trung binh, mdi khach hang con dem
lai 2 USD loi nhun cho nha hat trong cac dich vu di kém. Hay gitip giam déc nha hat nay xac
dinh xem can tinh gia vé vao ctra 1a bao nhiéu dé thu nhap 14 16n nhat.

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

S6 khach 1a:1000 —100x
Tong thu nhap
f(x)=(20+x+2)(1000-100x) = (22 + x) (1000 —100x ) = =100x* —1200.x + 22000

Béng bién thién

-20 -6 +or
L(x) |/ . 0 -

/(%) Zﬂ'ao)/ ‘ —

max f(x)= f(=6). Suy ra gid vé la: x+20=20—-6=14 USD

(—20;+oo)

N

(VD) Céng ty du lich Saigon Tourist bao gia tién chuyén di tham quan Pa Lat cho nhom khach
cua Truong THPT Truong Trinh nhu sau:

+Néu c6 dudi 40 khach thi gia vé 1a 500 000 dong/ 1 nguoi.

+ Néu ¢6 nhiéu hon 40 khach thi ctr thém mot nguoi gia vé s& giam 10.000 dong/ 1 ngudi cho
toan bd hanh khach.

a) Goi x 13 sb luong khach tir nguoi thir 41 trd di. Hay biéu thi doanh thu cta cong ty theo x.
b) S6 nguoi ciia nhém du lich nhidu nhét 1 bao nhiéu dé cong ty khong bi 15, biét chi phi cua
chuyén di 1a 20.160.000 dong?

7 Loi gidi
(a) Khi thém x nguoi thi gia vé thuc t€ 1a: 500.000-10.000x (dong)
= Doanh thu ma cong ty thu dugce la: T = (x+40)(500.000 —10.000x) (dong)

(b) bé cong ty khong bi 16 thi: 7 = (x+ 40)(500.000— 10.000x) >20.160.000
IS (x+40)(50—x)22016 S -x*+10x-16>0 &> 2< x<8.
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Cau 135.

Cau 136.

Cau 137.

Cau 138.

Cau 139.

Vay s6 lugng khach nhiéu nhét 1a 48 ngudi thi cong ty khong bi 16.

(VD) Mot cua hang budn giay nhap mot doi giay voi gia 40 (nghin dong). Cira hang udc tinh
rang néu doi gidy duoc ban véi gia x (nghin dong) thi méi thang khach hang s& mua (120 — x)
doi. Hoi ctra hang ban mot doi giay voi gia trong khoang bao nhi€u thi thang do ctra hang c6 loi
nhuén nhiéu hon 1.200.000 dong?

O Loi giai
Goi y 14 s6 tién 13i ciia cira hang ban gidy ( nghin dong)
S tién 13i cua ctra hang trong mot thang la:
y = (120 —x)(x —40) = —x* +160x — 4800
Pé cia hang c6 loi nhuan nhidu hon 1 200 (nghin ddng)trong thang dé thi
¥ >1200 < —x* +160x —4800 > 1200 <> 60 < x <100
Vay cin ban mot doi gidy véi gia tir 60 nghin dong dén 100 nghin dong.
(VD) Céng ti truyén hinh cap Vista hién ¢6 100000 thué bao. Mdi thué bao dang tra cudc thué
bao 408/ thang. Mot cudc khao sat cho thay ctr mdi lan giam 0,25$ cudc thué bao, cong ti co
thé c6 thém 1000 thué bao. Dé doanh thu thu duoc 14 tdi da, cong ti can xac dinh mirc cudc thué
bao mdi thang 1a bao nhiéu?
(VD) Nguoi quan li cia mot khu chung cu ¢6 100 cin ho cho thué nhan thiy ring tit ca cac cin
ho s& c6 nguoi thué néu gia thué mot can ho 1a 8 tricu doéng mot thang. Mot cude khao sat thi
truong cho thiy rang, trung binh ctr mdi 1an ting gia thué can ho thém 100 nghin ddng thi s& c6
thém mot cin ho bi bo trong. Ngudi quan li nén dit gia thué mdi cin ho 13 bao nhiéu dé doanh
thu 1 16n nhat?
(VD) Mot doanh nghiép ban xe gan mdy trong d6 c6 loai xe A ban é nhét véi gia mua vao mdi
chiéc xe 12 26 tricu VND va ban ra 30 triéu VND, véi gia ban nay thi s lugng ban mot nam 1a
600 chiéc. Cua hang can d?ly manh viéc ban dugc loai xe nay nén da dua ra chién lugc kinh
doanh giam gia ban va theo tinh toan ctia CEO néu giam 1 triéu VND mdi chiéc thi s6 luong xe
bén ra trong mot nim sé& ting thém 200 chiéc. Hoi cira hang dinh gia ban loai xe d6 bao nhiéu
thi doanh thu loai xe d6 cua ctra hang dat 16n nhat.

A. 29 tricu VND B.27,5tricu VNBb  C.29,5tricu VND  D. 27 tricu VND
Loi gidi

Goi x (triéu VND) la s6 tién can gidm cho mdi chiéc xe(0 < x<4).

S6 luong xe ban ra duoce trong mot nam sau khi giam gia 1a: x.200+ 600 (chiéc)

S0 lgi nhudn thu dugc tir viéc ban xe trong mdt ndm sau khi gidm gid la: (x.200+600)(4 - x)

Xétham sd f(x) =(x.200+600)(4—x)=200(~x"+x+12) (0<x<4) dat gia tri l6n nhat 1a

2450 khi x =%.

(TH) Mot cira hang ban qua vai thidu ctia Bic Giang véi gia ban 1a 30000 dong/ 1kg. Gia nhap
vao la 16000 dong/1 kg. V6i gid nay cua hang wdc chirng ban duge 100 kg/ ngay. Cua hang du
dinh giam gid ban, udc tinh ctr gidm 1000 dong/ 1kg thi s6 vai thiéu ban dugc s€ tang thém la
10kg.

a) Néu giir nguyén gia ban dau, loi nhuan theo ngdy cua cira hang 13 1400000 dong.

b) Néu gia ban 1a 20000 dong/ 1kg, khi d6 cira hang ban duoc 250kg / ngay.

¢) Goi x (nghin) 1a gia tién ma ctra hang du dinh ban (16 <x< 30) , khi d6 lgi nhuan theo ngay
clia cira hang dugc xac dinh béi ham s6 £ (x)=(x-16)(400-10x).
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Cau 140.

d) Loi nhuén ti da theo ngdy cta cira hang 1a 1600000 dong.
Loi gidi
(a) bung
Loi nhuén theo ngdy cua cira hang 1a (30000 —16000).100 = 1400000 ( dong)
(b) Sai
Véi gia 20000 dong/ kg, khi d6 cira hang ban duoc 100+(30—20).10 =200 (kg).
(c) bung.
Goi x (nghin) la gia tién ma ctra hang du dinh ban (16 < x <30).
Khi d6 s6 kg vai ban duge s& 1a 100+(30—x).10 =400 —10x
Loi nhudn thu dugc theo ngdy 1a: (x—16)(400—10x) =—10x* +560x — 6400-.
(d) Sai.
(x=16)(400—10x) = —10x* + 560x — 6400 = —10(x —28)" +1440 <1440 ,

Vay loi nhuan téi da 1a 1440000 dong/ ngdy, xay ra khi gia ban 1a 28000 dong/1kg.

(VD) Céng ty du lich Ban Mé du dinh t6 chirc mot tua xuyén Viét. Cong ty du dinh néu gia tua
14 2 tridu ddng thi s& c6 khoang 150 nguoi tham gia. Pé kich thich moi ngudi tham gia, cong ty
quyét dinh giam gia va ctr mdi 1an giam gia tua 100 ngan ddng thi s& c¢6 thém 20 ngudi tham
gia. Hoi cong ty phai ban gia tua 13 bao nhiéu dé doanh thu tir tua xuyén Viét 13 16n nhat.
A. 1375000. B. 3781250. C. 2500000. D. 3000000.

Loi giai
Goi x (triéu dong) la gia tua.
Gia da giam so v6i ban dau 1a 2—x.

. . - X
So6 nguoi tham gia tang thém néu gid ban x la: Q =400-200x.

2

SO nguoi s& tham gia néu ban gid x 1a: 150 +(400—200x) =550 —220x .
Tong doanh thu la: f(x) = x(550—200x)=—200x" +550x.

'(x)=—400x +550. f'(x):o@x:%

Bang bién thién

xX 0 — “+00

(=) + 0 -

f(x) //' 8 RK"‘““M

. . . 11
Duya vao bang bién thién ta thay f(x) dat gia tri 16n nhat khi x = ry =1,375.

Vay cong ty can dat gia tua 1375000 dong thi tong doanh thu s& cao nhat 1a 378125000 dong.
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Cau 141.

Cau 142.

(VD) Mot doanh nghiép san xuat doc quy;én mot loai san pham. Gia st khi san xuat va ban hét
xsan pham do ( 0 < x <2000), tong so6 tien doanh nghiép thu dugc (don vi: chuc nghin dong)
la

f(x)=2000x—x?va tong chi phi (don vi:
2(x) = x* +1440x +50 . Gia str mtrc thué phu thu trén mot don vi san phim ban duoc 1a #(chuc
nghin dong) (0<£<300). Murc thué phu thu 7 (trén mot don vi san pham) sao cho nha nudc
nhan dugc sb tién thué phu thu 16n nhat va doanh nghiép ciing thu duoc loi nhuan 16n nhét theo
murc thué phu thu d6 1a

A. t=2500000.

chuc nghin dong) doanh nghiép chi ra la

C. ¢ =2700000.
Loi giai

B. 1 =2600000. D. ¢ =2800000.

Loi nhuan doanh nghiép thu duogc la:
h(x) =(2000x — x> ) = (x* +1440x = 50) — tx = =2x + (560~ )x — 50 v6i 0< x<2000

Xét ham A(x) = -2x" + (560 —#)x - 50, voi 0 < x<2000.

Ta 6 H'(x)=—4x+560—1 =0 = x =20 ¢ (0;2000)
Béng bién thién:
i ] 560 — 1 .
1
R () + 0 -
560 — ¢
W) /h( ) \

560—¢

Tir bang bién thién ta thdy loi nhuan doanh nghiép cao nhét tai x =

2
260 t.tth+¥,véiO<t<3OO

Khi d6 sé tién thué thu dugc tir doanh nghiép 1a k(f) =

Béng bién thién:

" 0 280 300
K'(t) + 0 -
19600
k(t) ”””/,,/" ~\~\\\\\\\~N

Tu bang bién thién ta thdy mic thué phu thu trén mot don vi san pham ban dugc la
t =280 = x = 70 (san pham).

Vay mirc thué phu thu 14 2 800 000 dong/ san pham, doanh nghiép san xuit va ban hét 70 san
pham.

(VD) Gia dinh dng Thanh nudi tdm véi dién tich ao nuéi 12 100 m*. Vuy tdm vira qua dng nudi
v6i mat do 1a 1( kg / mz) tom giong va san luong tom khi thu hoach duoc khoang 2 tin tom.

Véi kinh nghiém nuéi tom nhiéu ndm, ong cho biét cir tha giam di (200 g/ mz) t6m gidng thi

san luong tom thu hoach duogc 2,2 tin tom. Vay vu téi ong phai tha bao nhiéu kg tom gidng dé
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dat san lugng tdm cho thu hoach 1a 16n nhét? (Gia st khong co dich bénh, hao hut khi nu6i tom
gidng).
230
A —= kg
Cau 143. (VD) Nha xe khoan cho hai tai xé An va Binh m6i nguoi lan luot nhan 32 lit va 72 lit xang
trong mot thang. Biét rang trong mot ngay téng sb xang ca hai ngudi st dung la 10 lit. Tong sb
ngay it nhat dé hai tai xé str dung hét s6 xing dugc khoan 13 bao nhiéu (biét sd lit xang tiéu thu
trong cac ngay la nhu nhau).

B. 70 kg C.72kg D. 69 kg

Loi giai
Goi X(lit) (0 <x< 10) 1a s6 xang An sir dung trong 1 ngay.
Khi d6: 10—x (lit) 1a s6 xang Binh sir dung trong 1 ngay.

Suy ra f(x)= £+ 1072 €(0;10) la téng sb ngay An va Binh st dung hét s6 xing duoc
¥ _
khoéan.
=4
, 32 72 32 72 *
Tacod: f(x)=——=+—"—.Cho f (x)=0= -+ =0
F9=5 (10-x)’ /) ¥ (10~ x)’ x=-20¢(0;10)

\ e CA s A 32 72

Bang bién thién ctia ham s6 f(x)=_+10 , xe(0;10)
X - X

x 0 4 10
f'(x) - 0 +
Flx) +o_ > +@®

I 20 — ]

Duya vao BBT ta c6 it nhat 20 ngay thi An va Binh str dung hét luong xang duoc khoan.
Loai 5: Thiét lap ham lién quan dén bai toan thyc té Khac. )

Cau 144. (VD) Mot con ca hoi boi nguge dong nudc dé vuot mot khoang cach 1a 300 km. Van toc dong
nuée 1a 6( km/h). Néu vén toc boi ciia ca khi nuée dimg yén 1a v( km/h) thi ndng lugng
tiéu hao ctia ¢4 trong ¢ gid duge cho boi cong thire E(v)=cv’t (trong d6 ¢ 1a hing s6 duong,

E duoc tinh bang don vi Jun). Ca boi nguoc dong quang duong 300 km trén trong khoang thoi
gian ¢ v6i van toc bang bao nhiéu dé nang lugng tiéu hao 1a thap nhat?
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DANG 4: UNG DUNG THUC TE TIEM CAN

A. TOM TAT KIEN THUC

1. Pudng ti€ém cin ngang

Puong thang y = ¥, dugc goi la dudng tiém cin ngang (hay ti€ém cin ngang) cua dd thi ham sd
y=f(x) néu: lim f(x)=y, hodc lim f(x)=y,.

Nhén xét: Gid sir duong thing y = y, 1a tiém cin ngang ctia d6 thi ham s6 y = f(x). Lay diém M (x;y)
thudc do thi ham s6. Goi MH 1a khoang cach tir diém M dén dudng thang y = y,. Khi do, d6 dai MH
tién téi 0 khi x — +oo (hinh a) hay khi x — —co (hinh &)

L

Iy \i}/ - o ¥

2. Puong tiém cin dirng
Puong thang x = x, dugc goi la dwong tiém cén dirng (hay tiém cin dirng) cia dd thi ham sé y = f (x)
néu it nhat mot trong cac di€u kién sau dugc thoa man:

)}Lrg f(x) = +oo;xli_)r)rc§ f(x) £ _OO;P—{?(; f(x) = +oo;}i_)rg f(x) = —00
Nhén xét: Gia st duong thing x = x, 1a tiém can dimg cta do thi ham sé y = f(x). Lay diém M (x;y)
thudc d6 thi ham s6. Goi MH 1a khoang cach tir diém M dén duong thang x = x,. Khi d6, d6 dai MH
tién téi 0 khi x — x; (hinh a,c) hay khi x — x; (hinh b,d)

Vi ¥

< Luuy:
R ax+b .
i) Him y = (v6i ad —bc #0,c#0)
cx+d
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) d . a
co tiém can ding x = ——; tiém cin ngang y = —.
C C

ii) Him y = LACI f(x), g(x) 1a nhitng ham da thc

g(x)

+) Néu bac tir nho hon bac miu thi ¢6 tiém cén ngang y=0.

+) Néu béc tur be‘ing bac mau thi c6 tiém cén ngang y = % vo1 a,, b, 1ahé s6 cua Iy thtra cao nhét trén
tr va dudi mau.
+) Néu bac tir 16n hon bac mau thi khong c6 tiém can ngang.

g(xo) = O;f(xo) #0
g(x)=1(x)=0

X
lim M =00
= g (x)

+) x = x, la tiém cén dimg <

* K¥ nang dung Casio
Gia su can tinh lim f(x) ta dung chirc ndng CALC dé€ tinh gia tri ctia” f'(x) tai cac gia tri cia x rat gan
xX—a

a.
. Gidi han ciia ham sé tai mét diém
lim f(x) thinhdp f(x) va CALC x=a+10".

xX—a

lim f(x) thinhdp f(x) va CALC x=a—10"

~

lim f(x) thinhdp f(x) vd CALC x=a+10° hoic x=a—10".

2. Gidi han ciia ham so tai vé cuc
lim f(x) thinhdp f(x) va CALC x=10".

lim f(x) thinhap f(x) va CALC x=-10".
B. BAI TAP

Caul. (TH) Sb dan cua mot thi trdn sau ¢ niam ké tir ndm 1970 duoc udc tinh boi cong thirc
26t +10
S(t)=
t+5
Viét Nam, 2020). Xem y = f(¢) 1a mot ham s6 x4c dinh trén nira khoang [0;+0) . D6 thi ham

(f(#) duoc tinh bang nghin ngudi) (Nguon: Gidi tich 12 ndng cao, NYBGD

s6 y= f(t) co duong tiém can ngang la y =a. Gia tri cua a 1a bao nhiéu?
Loi gidi
Tra loi: 26
. . 26t+1
Ta c6: lim f(¢) = lim 6r+10

t—+0 t>+0  f4 5
y=26.Vay a=26.
Ciu 2. (TH) Chi phi (don vi: nghin dong) dé san xuat x san pham cta mot cong ty duge xac dinh boi

=26. Nén do thi ham s6 f(¢) c6 duong tiém cén ngang 1a

ham s6 F (x)=60000+250x. Goi F(x) 1a ham s biéu thi chi phi trung binh (don vi: nghin

ddng) dé san xuat x san pham (x> 0), khi d6 tiém can ngang cta do thi ham sé bang

1
A. x=250. B. y=—r-. C. y=240. D. y=250.
Y240 g =7
Loi giai
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Chi phi trung binh dé san xuat x sin pham 1a F(x)= 60000+ 250x (nghin dong).
x
Taco lim F(x) = lim 22000200 _ oy (60000 ¥ 250] ~250.
X—>+00 X—>+00 X X—>+00 X

Cau3. (TH) S6 dan cua mot thi trdn sau ¢/ nim ké tir nim 1970 duoc udc tinh boi cong thirc

f(1)= 26: +510 £(¢) duoc tinh bang nghin ngudi (Ngudn: Giai tich 12 ning cao, NXBGD
+

Viét Nam, 2020). Xem /() 1a mot ham s6 xéc dinh trén nira khoang [0;+<0) /D thi ham s6

y = f(t)c6 dudng tiém can ngang la y=a. Gi4 trj cia a la bao nhiéu?

A. 20. B. 36. C. 10. D. 26.
Loi gidi
.. 26t+10 n PP z , . N n .
Taco: lim f (t) =lim =26.Nén do thi ham s6 f(t) co dudng ti¢ém can ngang la y = 26

t—w t»o  f4 5

Cau 4. (TH) Mot nha may san xuat linh kién dién tir thong ké duge rang trung binh mot td san xuat véi
x nguoi thi sd san pham san xudt dugc trong mot thdi gian ¢d dinh dwogc tinh bang cong thirc

5000
P(x)= ;5 Xem y = P(x) la mot ham s6 xac dinh trén [0; +oo) , khi d6 tiém can ngang cua
+
dd thi ham s6 1a
A. y=25. B. x=25. C. x=1250. D. y=1250.
Loi giai
Taco: lim P(x) = lim ~200% _ fim 2290 _ 1550
X—>+0 x—>+0 4x + 25 X+ 4 25
+ — N
X

Vay tiém cén ngang ctia d6 thi ham sé 1a y =1250.
Cau 5. (TH) S6 luong san phim cua cong ty ban duoc trong x (thang) duoc tinh boi cong thirc

4 .
S(x) =300( +2j voi x>1. Xem y =S(x) la mdt ham so xac dinh trén [1;+oo) , khi @6
X
tiém can ngang cua dd thi ham sb 1a
A. y=600. B. x=600. C. x=300. D. y =2400.
Loi gidi
1200

Taco: lim S(x)= lim 300(2+ ] = lim | 600+ =600.

X—>+00 X—>+00 x+2 X—>+0 142

X
Vay tiém cén ngang ctia d6 thi ham sd 1a y = 600.
Ciu 6.  (TH) Mot tmg dung cta ham s6 trong vat 1y 13 hé sd twong dbi tinh Lorentz dugc cho béi cong

’ 1 7. \ A A Ae i~ ’ A + A ’ 7 N LA A
thure y(v) =——, V0V la van toc tuong doi gitra cac hé quy chi€u quan tinh, ¢ la toc do

anh sang trong chan khong. Ham nay duoc sir dung trong thuyét twong ddi dic biét cua Einstein
dé mo ta cac hi€u ung tuong doi tinh c6 do thi trong nhu thé nay:
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5 =<

N W e Oy 0w O

0 c/2 c Vv

Do thi ham s6 c6 ti€ém can ding la:

A. x=0. B. y=0. C. x=c. D.ng.
Loi gidi

limy (v)=lim — =+ nén x=c 1a tiém c4n dimg cua do thi.
v—oC v—oe v

e

A A A . o 4007
Cau7. (TH) Dan so P (ngan nguoi) cia mot khu nghi dudng dugc cho béi ham s6 P (t) ¥ 7
+
, v6i ¢ 1a thoi gian tinh theo thang. Tim tiém can ngang d6 thi ham s6 y = P(¢).
A. y=0. B. y=200. C.x=0. D.y=4—20.
Loi giai

400
lim P(7) = lim L_ -0 nén y=0 latiém cAn ngang cta dd thi.
t—>+0 t—+0

2+ )

400
) 4 e ) < .
Ta c¢6 lim P(¢)=lim 00r_ _ = lim —L_— = 0_ 0. Do vay tiém can ngang do6 thi ham so
t—>+o0 t—>+o0 2t +7 t—>+o0 7
2+
t

y= P(t) 1a duong thang y=0.

Cau 8. (VD) Trong 200 gam dung dich mudi nong d6 15%, gia str thém vao dung dich x (gam) mudi
tinh khiét va dugc dung dich c6 nong d6 f'(x)%.

100(x + 200)

x+30

b) Pao ham ctia ham sb ludn nhan gia tri am trén khoang (0; + o).

¢) Thém cang nhiéu gam mudi tinh khiét thi ndong d6 phan trim cang ting va khong vuot qua
100%.

d) Gidi han cua f (x) khi x dan dén duong v6 cuc bang 100.

a) Ham s0 f (x)=

Loi giai
(a) Trong 200 gam dung dich mudi nong do 15% c6 200.% =30 (gam) mudi tinh khiét.

Khi thém x (gam) mubi tinh khiét vao 200 gam dung dich mudi nong do 15% thi c6 (x+30)
(gam) mudi tinh khiét. Khi @0, ta c6 ham s6 1a
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Cau 9.

Cau10.

100(x+30
(x)= x(+200 !

(b) Taco f'(x)=

. Suy ra (a) sai.

LOOZ >0,V x e (0;+0). Suy ra (b) sai.
(x+200)
(¢) Vi f(x) dong bién trén khodng (0;+00) nén khi xting thi f(x) tdng. Nghia la khi thém
cang nhiéu gam mudbi tinh khiét thi dung dich c6 ndng do phan trim cang ting.
100(x+30)

x +200
Nghia 14 ndng d6 phan trim khong vuot qua 100% khi cho thém nhiéu gam muéi tinh khiét vao.
Suy ra (c) dang.

x+30

Vi x+30<x+200 v6i moi x € (0;+0) nén o0 <! dén dén f(x)= <100.

o _100(x+30) ,
(d) Taco lim f(x)= lim ————==100. Suy ra (d) ding.

x>+ x+200

(TH) S6 dan cua mot thi trdn sau ¢ nam ké tir ndm 1970 dwoc udc tinh boi cong thire

26t +1 . . 2 e .
f (t) = 61 +5 0 (f (t) duoc tinh bang nghin nguoi) (Nguon: Giai tich 12 nang cao, NXBGD
t+
Viét Nam, 2020). Xem y = f (t) 12 mot ham s xéc dinh trén nita khoang [0;+oo) .
a) Dan s cuia thi trdn d6 vao ndm 2025 1a 34 nghin ngudi.
b) Pao ham cua ham s6 luon nhan gia tri am trén khoang (0; + ).
¢) D6 thi ham s6 y = f(t) c6 duong tiém can ngang la y =26.

d) Dan s6 cua thi tran d6 khong thé vuot qué 26 nghin ngudi.
Loi giai
N S SO 4 26-55+10 . ..
(a) Dan s0 cua thi tran d6 vao nam 2025 1a f (55) = “s5.5 =24 nghin nguoi. Suy ra (a)
sai.
120

(145)

(b) Do him clia him 50 ,(t ) i =>0 (Vt # —5) ludn nhan gia tri dwong trén khoang (0;

+ oo)_

Suy ra (b) sai.

(c¢) Taco: lim f ()= lim 26t +10
[oto t—>+0 t+ 5

la y=26. Suyra (c) dung.

(d) Ta o f(t)z 26¢+10 < 26t +130
t+5 t+5

26 nghin nguoi. Suy ra (d) dung. . .
(VD) Ban Nam c6 mot hdp qua hinh lang try tam gidc déu c6 dién tich xung quanh bang

=26. Do d6 dd thi ham s f'(¢) c6 dudng tiém can ngang

=26. Vi vay dan sb caa thi trAn d6 khong thé vuot qua

900 cm® . Nam mudn mua vira da mot cudn day mau do dé dan duong vién tit ca cac canh cua
hop. Biét chidu cao ciia hop qua 1a x (cm) . Goi biéu thic tinh d6 dai ciia cudn day 1a P(x). Xét
tinh dung sai cua cac ménh dé sau:
a) Do thi ham s6 P(x) c6 duong tiém can xién y = 3x.
b) D6 thi ham sb P(x) c6 ba duong tiém can.

‘ Loi gidi
(a) Ménh dé dang

Ta c6 canh day ctua hop c6 do dai la 390 (cm)
X

300 3x?+1800

Chidu dai ciia cuén day 1a P(x)=3x+6.

(cm)
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2
Tacd lim [ P(x)-3x]= lim (M—?)x] —tim B0 g,

X—>+0 X—>+0 X X—>+0 X

: . *+1 1
Tuong ty lim [P(x)—3x]: lim (M_ﬂz lim 800 0
X—>—0 F—>—00 X > x
Vay d6 thi ham s6 P(x) c6 dudng tiém cén xién y =3x.
(b) Ménh dé sai
2 2
Ta oo lim PG = lim 221890 _ o Tomg t lim P(x) = lim 2= 1890 _
x—0" x—0" X x—0" x—0" X

Vay x =0 14 tiém can dung cua d6 thi ham s6 P(x)

2
Lai c6 111’1’1[P(x)—3x] = lim {M_:&x} — lim 1800 —0.
e Xobe X x40y
2
Twong tu lim[P(x)—3x]= lim {M—ﬁ} — lim 1800 -0
e o X x>0y

Vay d thi ham s P(x) c6 dudng tiém can xién y =3x.
Vay d thi ham s ¢6 hai duong tiém can.
Ciau 11. (VD) Mot bé chtra 5000 lit nudce tinh khiét. Nguoi ta bom vao bé d6 nude mudi ¢6 nong do 30
gam mudi cho mdi lit nude véi toe do 25 lit/phut.
a) Chung t6 ndng d6 mudi trong bé sau ¢ phut (tinh bang ti s6 cua khdi lwong mudi trong bé va
30¢
20047
b) Xem y = f(¢) 1a mot ham s6 x&c dinh trén nira khodng [0;+00), hdy tim tiém cin ngang

thé tich nuéc trong be, don vi: gam/lit) la £ (¢) =

cua d6 thi ham sé do.

¢) Néu nhén xét vé ndng do mudi trong bé sau thoi gian ¢ ngdy cang l6n.
Loi gidi

(a) Sau ¢ phut, ta c6 khéi lwong mudi trong bé 13 25.30¢ = 750¢ (gam).

Thé tich ctia luong nuedc trong bé 1a 5000+ 25¢ (lit).

750¢ 30t

Vay nong do muodi sau ¢ phat 1a f ()= 000235~ 300
+ 25t +1

(gam / Zit).
(b) Ta co:

lim £ (1)= lim=—o = lim| 30229 }_30.
t—>+0 t—=>+0 200 + ¢ t—+0 200+1¢

Vay dudng thang y =30 1a tiém cin ngang cua do thi ham s6 f(7) (Hinh 17).

v A

v =3
304 y =30

0 ) » !
Hinh 17
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(c) Ta c6 dd thi ham sb y=f ( ) nhan duc‘mg thang y =30 lam tiém can ngang, tuc la khi ¢

cang lon thi nong d6 mubi trong bé s€ tién gan dén murc 30 (gam/lit). Luc do, noéng d6 mudi
trong bé s& gan nhu bang ndng d6 mudi trong nuwdc mudi duge bom vao bé.

.. . 1 .
Cau 12. (VD) Nong do oxygen trong ho theo thoi gian ¢ cho boi cong thirc y(¢)=5 —92—5t1, voi y
t+
duoc tinh theo mg/ [ va t dugc tinh theo gio, 1 >0.
a) Do thi ham s6 y (t) c6 hai dudng tiém cin bao gdm mot dudng tiém can ngang va mot duong
tiém can xién.
b) D6 thi ham s6 c6 duong tiém can ngang la y=35.
¢) D6 thi ham sb c6 duong tiém can ding 13 1 =—
d) Sau mot thoi gian di dai, nong d6 oxygen trong ho sé bdo hoa va dat ngudng 5 mg /.
Loi gidi
15¢ 450 +5-15t 45" —15(+5
y(1)=5- ;
9 +1 977 +1 9t +1
15 5
. 45 15t4s . PTTE 452040
lim y(¢) = lim —————=lim = -
t—>+0 t—>+0 ot +1 t—>+0 9 1 9+0
e
(a) Ham s6 y(t) cd mot duong tiém cén ngang la y =5 va khong co tiém can xién.
Do d6 ménh d¢ sai.
(b) lim y(¢)=5=y =5 1a mot dudng tiém cén ngang ctia d6 thj ham so.
t—>+00
Do d6 ménh dé ding.
N 71
458 —15t +5 45'(3] e 1
¢) lim y(¢) = lim—— % == = ¢ =— khong phai la dudng tiém can
()Hly() fim = e 5 3 khongp g tiém cf
3 3 9/ -] +1
3
dimg ctia do thj ham so.
Do d6 ménh deé sai.
(d) Ta nhan thay lim ¥(t)=5 diéu nay ching t6 rang khi thoi gian du dai, nong do oxygen
trong ho s& bao hoa va dat ngudng 5 mg/I .
Do d6 ménhqdé dung. ’ 7 ’ ‘
Cau 13. (VD) M@t bé chira 3000 lit nude ’tinh khiét. Nguoi ta bom vao bé do nuécNmuéi c6 nong do 25
gam muoi cho mot lit nude vai toc do 20 lit/phat. Xét tinh dung sai ciia moi khang dinh sau
a) Sau mot gio bom thi khéi lugng mudi trong bé 1a 30(kg)
b) Thé tich lugng nudc trong bé sau thoi gian ¢+ phut 1a 3000+ 207 (lit)
¢) Gia st nong do mudi trong nudc trong bé sau ¢ phut dugc duge xac dinh bdi mot ham so
£(¢) trén [0;+90) (gam/ lit) thi dudng tiém can ngang clia d6 thi ham s6 y = f(¢) 1a dudng thang
y=20.
d) Khi ¢ cang 16n thi ndng do mubi trong bé tién gan dén 25 gam/lit.
Loi gidi
Pap so
a b C d
ding ding sai ding
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(a) Boi 1 gio = 60 phit
khéi lugng muodi sau khi bom 60 phut 1a: 60.20.25=30000(gam)=30(kg) = a ding
(b) Thé tich luong nudc bom vao bé sau thoi gian ¢ phat 1a 207 (lit)
= Thé tich lugng nudc trong bé sau thoi gian ¢ phut 1a: 3000+ 20¢ (lit)= b ding
(c¢) Sau thoi gian bom ¢ phut thi khoi lugng mudi trong bé 1a 25.20.£ =500t (gam)
) L. 2 . 500¢ 25¢
= ndng d0 muoi trong bé sau khi bom dugc ¢ phut la: f(¢)= = am/lit
g 8 ' P f( ) 3000+20¢ 150+¢ (g )
= dudng tiém can ngang ciia d6 thi ham s6 y=f(¢) 1a y =25 = ¢ sai

(d) Taco lim /()= lim >t -=25 nén khi ¢ cang 16n thi néng d6 mudi trong bé tién gan dén
+

25 gam/lit = d dung.

Ciu 14. (VD) S6 lugng xe may dién ban duoc ctia mot cira hang ban xe méy dién trong dia ban thanh
phd Vinh trong thang thr x dugc tinh theo cong thirc £ (x)=50 —23—0, trong d6 x>1. Xét tinh
+X
dung sai cua cac khang dinh sau
a) SO lugng xe may dién cua cira hang duoc ban ra trong thang dau la 40 (xe)
b) Tur thang tht ba trd di thi sO0 Iwgng xe ban ra trong thang dat mic 16n hon hoac bang 45
xe/thang
¢) Néu xem y= f(x) la mot ham sd x4c dinh trén [1;+o0) thi dudng tiém can ngang cla do thi
ham s6 y=f(x) 1a y=0
d) Khi x cang 16n thi s6 luong xe ban ra cang tién gin dén mirc 50 xe/thang
Loi gidi
Pap so
a b c d
ding sai sai ding
(a) S6 lugng xe médy dién cia clra hang duoc béan ra trong thang dau 1a £ (1)= 50—% =40
+
(xe)
= a duang.
(b) Ta c6: f(x)245< 230 <52+ x2 6 x>4= dé ban dugc tir 45 xe trd 1én trong mdi
+x
thang thi phai tu thang thu tu tro di= b sai.
(¢) Ta'co: lim f(x)= lim (50— 230 J=50:> Tiém can ngang clia d6 thi ham s6 y=f(x) 1a
X—>+00 X—>+00 + x
duong thang y=50= c sai.
(d) Vi tiém can ngang cua dd thi ham sb y = f(x) 1a duong thang y =50 nén khi x cang 16n
thi s6 lwong xe ban ra cang tién gan dén mirc 50xe/thang = d ding.
Cau 15. - (VD) Mot bé chtra 5000 lit nudce tinh khiét. Nguoi ta bom vao bé d6 nudc mudi ¢6 nong do 30
gam muodi cho mdi lit nude véi toc do 25 lit/phit.
a) Sau 10phut bom so luong mudi trong bé la 300 gam.
b) Néu bom trong mot gio ddng ho thi sd lugng muoi trong bé khong vuot qua 2 kg.
¢) Nong d6 mudi trong bé sau ¢ phut (tinh bang ti s6 ctia khoi lwong mubi trong bé va thé tich
30t
nudce trong bé, don vi: gam/lit1a £ (¢) = .
8 8 f( ) 200+1¢
d) Khi ¢ da 16n thi ndng do mudi trong bé s€ tien gan dén murc 30 (gam/lit).
Loi giai:
(a) S6 lugng mubi trong bé sau 10 phiit bom 1a 30.25.10 = 7500 gam. (a) sai
(b) S6 lugng mudi trong bé sau mot gio dong ho bom 1a 30.25.60 = 4500 gam. (b) sai
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Cau 16.

Cau 17.

Cau 18.

(¢) Sau ¢ phit, ta c6: Khoi luong mudi trong bé 1a 25.30.¢ = 750¢ (gam); thé tich cua luong nude
: 3 . 750t 30¢
trong bé 1a 5000 + 25¢ (lit). Vay nong d6 muoi sau ¢ phut la f(¢)= =
s (1if). Vay nong & P )= S000+ 250 20047

(gam/lit). (¢) dung
C 1 . ) 750t
(d) khi 7 duléntaco lim f(¢)= lim ————=30
x>0 x>+ 5000 + 25¢

Vay ¢ da 16n thi ndng do mubi trong bé sé& tién gan dén muc 30 (gam/lit). (d) dung.
(VD) S6 dan cua mot thi trdn sau ¢ nim ké tir ndm 1970 dugc wdc tinh boi cong thirc

26t+10
/ (t) t+5
Viét Na, 2000).
a) s6 dan ciia thi trin d6 sau 10nam 1a 18.000 ngudi.
b) S6 dan thi tran d6 vao nam 202514 24.000 ngudi.

(f(¢) dugc tinh bang nghin ngudi) (nguon: Gidi tich 12 ndng cao, NXBGD

©) Xem f(¢)1a mot ham sd xc dinh trén nira khoang [0;+o0) . D& thi ham s6 f(¢) = 201 +510
r+

cd tiém can ngang la y = 26.
d) Pao ham cta ham s6 y = f (t)biéu thi tbc do tang dan sd cua thi tran (tinh bang nghin
nguoi/nam). Vao nam 1990 thi toc do tang dan so6 1a 0,129 nghin nguoi trén /nam.
Loi giai:
(a) s6 dan cua thi trin d6 sau 10nam 1a % =18 (nghin). (a) ding.

(b) S6 dan thi tran d6 vao nam 20251 % = 24(nghin). (b) ding
+

© lim /(1) = lim 2219 _ 26 (¢) diing

t—>+0 t>+0  f 45

120
(r+ 5)2

Theo dé f'(¢)=0,192 <

(d)tacod f'(t)=

120
(1+5)

-=0,192=¢=20.
Vay vao nam 1990 thi tbc do tang dan s6 13 0,129 nghin nguoi trén /ndm. (d) ding.
(TH) Mot bé chira 1000 1it nuéc tinh khiét. Ngudi ta bom vao bé d6 nude mudi cé ndong do 15
gam mudi cho mdi lit nude voi toe do 20 lit/phit. Biét rang ndng d6 mudi trong bé sau 7 phut
(tinh bang ti s6 ctia khdi luong mubi trong bé va thé tich nudc trong bé, don vi: gamy/lit) 1a mot
hamsb f (t) , thoi gian 7 tinh bang phut. Phuong trinh tiém c4n ngang ctia d6 thi ham s f (t)
bing ...

Loi giai
Sau ¢ phut, ta ¢6 khdi lugng mudi trong bé 1a 20.15¢ = 300¢ (gam).
Thé tich ctia luong nudc trong bé sau ¢ phat 1a 1000+20¢ (lit).
300¢ 30t

Vay nong d6 mudi sau ¢ phut1a f(¢)= 0004200~ 100537 (gam/lit)
+ +

. 30
Jim /()= B 5020

y=15.
(TH) Mot bé chira 2 m® nudc tinh khiét. Ngudi ta bom vao bé d6 nuée mudi c6 ndng do khong

=15 nén d6 thi ham s6 y=f (t) c6 phuong trinh ti¢m can ngang la

do6i voi toc d6 20 lit/phat. Biét rang ndng d6 mudi trong bé sau ¢ phut (tinh bang ti s6 cua khéi
luong mudi trong bé va thé tich nudc trong bé, don vi: gamy/lit) 1a mot ham sd 1 (t) , thoi gian
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{ tinh bang phut. Biét rang tiém cén ngang cua dd thi ham s6 f (t) la y=10. Nong d6 mudi
trong bé sau khi bom duoc 1 gid1a ...
Loi gidi
Gia str nudc mudi bom vao c¢6 nong do @ gam/lit.
Sau ¢ phut, ta c6 khdi lugng mudi trong bé 1a 20at (gam).
Thé tich ctia luong nudc trong bé sau ¢ phat 1a 2000+ 20z (lit).
20at at

2000+20f 100+¢

Véy ndng d6 mudi sau ¢ phat 1a f(¢)= (gam/lit)

lim £ ()= lim =a nén d6 thi ham s6 y=7(r) c6 phuong trinh tiém can ngang 1a

t—>+00 t—+m 100 +t
y=a=10.
T d6 ham sb ndng d6 mudi trong bé sau khi bom duogc ¢ phit la £ ()= 1015” -
+
Nong d6 mudi sau 1 gio bom la f(60)= 10.60 =3,75 gam/ lit.
100+ 60

Cau 19. (TH) Mot tac gia mudn xuét ban mdt cudn sach Toan hoc. Biét phi xuét ban 1a 7 tridu déng va
gid tién in mdi cudn séch la 50 000 dong. Goi (7 >1)1a s6 cudn sach s€ in va f(¢) (Pon vi
nghin dong) 1a chi phi trung binh ctia mdi cudn sach. Khi'dé, phuong trinh duong tiém can
ngang cua do thi ham s6 f (1) la:

Pap s6: y =50
Loi giai
Tong so tién can bd ra d€ in ¢ cudn sach 1a : 7000+ 50¢ (nghin dong).
C o . Y I S 7000 + 50¢
Chi phi trung binh ciia moéi cudn sach la f (1) =———.
t
Taco lim f(1)=50.
t—+0
Vay y =50 1a dudng tiém can ngang cta do thi ham sé f (t) .

Cau 20. (TH) Mot bé chira 1000 lit nuée mudi ¢ ndng do 0,1 (tinh bang ti s6 cuia khoi lugng mubi trong
bé va thé tich bé, don vi gam/lit). Nguoi ta bom nudc mudi c6 nong do 0,2 vao bé véi toc do 20
lit/phat. Goi f (t) 1a néng d6 mudi trong bé sau ¢ phat. Tiém cén ngang cua d6 thi ham sb
f(t) 1a:

Dap sb: y=0,2
Loi gidi
Khoi Irgng muoi c6 trong beé trong ¢ phut 1a 1000-0,1+20-0,2¢ =100+ 4¢.
. 4 , 1
Nong 6 mui trong bé sau ¢ phit 1a 204 _ _25+¢
1000+20r 250+ 5¢
Taco lim f(1)=0,2.
t—+00
Vay y=0,2 la dudng tiém can ngang ctia do thi ham s6 /().
Ciu 21. (VD) Nong d6 oxygen trong hd theo thodi gian ¢ cho bai cong thirc y(t) =5— YIRE vol y
t+
dugc tinh theo mg /[ va ¢ dugc tinh theo gid, £ > 0. Tim cac dudng tiém can ctia do thi ham
sO y (t) . Tr 46, c6 nhan xét gi vé ndng dd oxygen trong ho khi thoi gian ¢ tré nén rat 16n?
(Theo:  www.researchgate.net/publication/264903978 Microrespirometric_characterization-
_of activated sludge inhibition by copper_and_zinc)
Loi gidi
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15t 4512 -15t+5
9¢* +1 o +1
Xét ham y(¢) trén [0;+ ).

Ta co y(t)=5—

45 15 5
. A5 -15t+5 . P T T 45
11my(t):11m2—:11m—:—:5.
t—>+0 t—>-+00 ot +1 t—>+o0 9 9
+t7

Vay d6 thi ham s6 y = y(t) c6 mot tiém can ngang y = 5.

Nhan xét: Khi thoi gian ¢ tré nén rat 16n thi nong do oxygen trong ho dan tién t6i Smg /1 .

Céu 22. (VD) Tim tiém cin ctia dd thi ham s6 khdi luong hat m (v) = —=— trong d6 m, 14 khdi lugng

2
-
C

nghi cua hat, ¢ =300000 km/s la tdc do anh sang.
Loi giai
+ Xét trong hé truc toa do vOm
2

LA g a Y \ A s A i
+ Di€u kién xac dinh: 1 -—>0< 0<v<c (Do van toc khong am)
c

+ Tir diéu kién xac dinh suy ra d6 thi ham s6 m= m(v) khong c6 duong tiém can ngang.

+ Xét gioi han: lim m(v) = lim

V¢~ voc” 2
\%

Vay @6 thi ham s6 m=m(v) c6 dudng tiém can dimg c6 phuong trinh: v =c=300000.

m A

m |

A

(0] @

B e e

+’Y nghia: Khi hat di chuyén véi tc d6 cac gan tdc d6 anh sang thi khéi luong cua hat sé tién
dén duong vo cung! o o
Cau 23. (VD) Tai mot cong ty san xuat do choi an toan cho tré em, cong ty phai chi 40000USD d¢ thiét
1ap day chuyén san xuat ban dau. Sau d6, ctr san xuat duoc mot san pham do choi 4, cong ty
phai tra 6USD cho nguyén li¢u ban dau va nhan cong. Goi x(x >1) 1a s6 d6 choi 4 ma cong
ty dd san xuét va P(x) (don vi USD) 1a tong s tién bao gém ca chi phi ban ddu ma cong ty

phai chi tra khi san xuat x d6 choi 4. Nguoi ta xac dinh chi phi trung binh cho mdi san pham

a5 choi A Ta F(x)=L&)

. Xem F(x) 1a ham sb theo x xac dinh trén nira khoang [1;+),

phuong trinh dudng tiém can ngang ctia d6 thi ham s6 F(x) la..........
Loi gidi
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Mot dd choi A4 cong ty phdi tra 6USD nén xdd choi 4 cong ty phdi trd 6x(USD)(x>1).
Khi d6 tong sb tién bao gdm ca chi phi ban diu ma cong ty phai chi tra khi san xuat x dd choi
A4 1a

P(x) _ 6x+40000

X X
(6x+40000]_6

P(x)=6x+40000 = F(x)=

Taco lim F(x)= lim

X
Vay y =6 la phuong trinh dudng tiém can ngang ctia do thi ham s6 F(x).
Céu 24. (VD) Chi phi xuit ban x cudn tap chi (bao gdm: lwong can bd, cong nhéan vién, gidy in...)
dugc cho béi C(x)=x*-2000x +10° ddng. Chi phi phat hanh cho mdicudn 14 4 nghin

5 T(x . . -
dong. M (x)= T(x) v6i T(x) 14 tong chi phi (xuét ban va phat hanh) cho x cudn tap chi,
X
dugc goi 1a chi phi trung binh cho mét cudn tap chi khi xuat ban x cudn. Khi sé luong cudn
tap chi phat hanh cuc 16n thi chi phi trung binh cho mdi cudn tap chi M (x) s€ tiém can vaéi

duodng nao.
’ Loi gidi
Theo gia thiét, ta co:
T(x) = C(x) +4000x = x> +2000x +10°.
10°

M(x):M:x+—+2000.
X X

. . 10° .| 10°
lim (M (x)-x)= lim x+i+2000—(x+2000)} = lim {1} =0
X—>+00 X—>+0 X X—>+00 X
Khi d6 db thi ham s6 ¢6 1 tiém cén xién y = x + 2000 . Khi s6 lugng cudn tap chi phat hanh cuc
16n thi chi phi trung binh-cho mdi cudn tap chi M (x) s& tiém can voi dudng y = x +2000.
Céu 25. (TH) Mot khu vuon hinh chir nhat tiép giap voi bd song duoc rao lai dé 1am vuon trong hoa
mau; biét phia bén bo song khong can hang rao. Dién tich khu vuon 1a 1000(m2) . Hang rao ¢
phia song song véi song c6 chi phi 1a 36.000 (ddng) trén mot m?, hang rao ¢ hai phia con lai
(vudng goc voi bo song) 12 80.000 (dong) trén mot m”. Bén tru & bdn goc vuon cb gia 1a
250.000 (ddng) mdi tru. Goi x 1a do dai mot canh vudng goc vai bo song va ham C (x) mo ta
chi_phi clia du 4n. Phuong trinh duong tiém cdn xién cua do thi ham s6 y=C(x)
Loi giai
1000
X

Diéu kién: x>0, chiéu rong ctia khu vuon 1a x(m)=> chiéu dai cua khu vuon 1a

(m).

36000

Khi d6 chi phi cia dy 4n 1a C(x)=160x+ +1000 (nghin dong)

Ta ¢6 lim [ C(x)-(160x+1000)]= lim

[36000
X

}:0 = y=160x+1000 la duong tiém cén

xién ctia @6 thi ham s y = C(x) )
Céu 26. (VD) Mot manh vuon hinh chit nhat c6 dién tich bang 900 m” . Biét chiéu dai ciia manh vuon
1a x (m). Goi biéu thirc tinh chu vi cia manh vuon 1a P(x) (mét). Biét rang phuong trinh

tiém cin xién cta d6 thi ham s6 P(x) 1a y =ax+b. Tinh gid trj biéu thic T =10 +b
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Loi gidi
Ta c6 36 dai mot canh cia manh vuon 1a x (m) nén do dai canh con lai cua manh vuon la
900
— (m).
X

Ta co xzﬂ . Suy ra, x>30.
X

Ta co P(x)zz(x+@j=2x+1800

X X

Vi lim [ P(x)-2x]= lim 1800

lim lim ——= 0 nén dd thi ham sé P(x) c6 tiém can xién 1a dudng thang
y=2Xx.
Suyra a=2,b=0.Dovay, T =100.
Ciu 27. (VD) Dé thiét ké mot bé ca hinh hop chir nhat ¢ chiéu cao1a 80 cm, thé tich 1a 12800 cm’.
Nguoi tho dung loai kinh dé str dung 1am mit bén c6 gia thanh 70000 VNB/m? va loai kinh
dé lam mit day c6 gia thanh 100000 VND/m?. Goi x 1a chiéu dai ctia day bé ca véi
(x>0, x(m)); f(x)1a ham s6 x4c dinh chi phi d¢ hoan thanh bé ca. Xac dinh cac duong tiém
can cta d6 thi ham sb f (x) .......................
Loi giai
Goi y1a chiéu rong clia ddy bé ca (y >0,y (m)).

Ta ¢6:0,8xy =0,0128 = y = 0’016(m).
X

Gi4 thanh bé ca duoc xac dinh theo ham sb:

f(x)= 2.0,8(x+ 0’016].70000+100000.x. R (VND)
X
:>f(x)=112000(x+0’016]+1600(VND)
X
:>f(x)=112000x+1600+@(VND).
X
Ta cé:
lim f(x)= lim (112000x+1600+ 1792] = +o0
x—>0" x—>0" X
lim [ f'(x) - (112000x +1600) | = lim 172
X—>+00 X—>+00 x

Nén do thi ham f(x) ¢6 tiém can dimg 1a x =0 tiém cén xién la y = 112000x +1600..
Ciu 28. (VD) Mot manh vuon hinh chit nhat ¢ dién tich bang 100 (m2 ) . Biét chiéu dai ciia manh

vuon d6 1a x(m), goi chu vi cia manh vuon 1a P(x). Tim s0 dudng tiém can cta do thi ham

s6 P(x).
Loi gidi
bap so: 2.
, A A \ \ . .. 100
Ta c6, chiéu rong ctia manh vuon la: — (m).

X

Chu vi ctia méanh vuon la: P(x) = 2(x+@j = 2x+@ (m).
X X

Mat khéc, ta co:
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+ lim P(x) = lim (2x+@] =+ va lim P(x)=li (2x+@] =—o0 nén do thj ham s6

X—>+0 X—>+0 X X—>—0 X
P(x) khong c6 ti¢m can ngang.
. ) 2 ) ) 2 5 .
+ lim P(x) = lim (2x +ﬂj =—0 va lim P(x)=lim (2x+ﬂj =+00 nén do thi ham so
x—0” x>0 X x—>0" x—>0" X

P(x) c6 tiém can dimg 1a x=0.

+ lim [ P(x)-2x = lim (2x+@—2xj=0 nén do thi ham s P(x)co tiém can xién 1a

X—>Fo0 X—>Fo0 X
y=2x.
Cau 29. (VD) Mot be chua 5000 lit nude tinh khiét. Nguoi ta bom vao bé d6 nude mudi ¢6 nong do 30
gam mudi cho mot lit nuge vai toe do 25 lit / phat.
a) Sau 1 phut, lvong mudi bom vao bé 1a 750 gam.
b) Sau ¢ phut, khoi lugng mudi trong bé 1a 15007 gam.
¢) Goi f (t) 12 ham s6 mo ta ndng do mudi trong bé sau ¢ phat. Khi dé dudng tiém cén ngang
ctia @6 thi ham s6 d6 1a y = 750.
d) Khi thoi gian ¢ cang 16n thi ndng do mubi trong bé s& 16n hon néng d6 mudi & trong nude
bom vao.
Loi giai
(a) Sau ¢ phit, khdi lwong mubi trong bé 1a :25.30.£ =750¢ (gam).
Do d6 sau 1 phut khoi luong mudi trong bé 1a 750.1 =750 (gam). Viy ménh dé diing.
(b) Twr cau (a) suy ra m¢nh dé sai.
(¢) The tich cta luwong nudc trong beé 1a 5000+ 25¢ .
5 ‘. 750¢ 30¢
Vay nong do mudi sau ¢ phatla 1 (¢)= = am/lit).
P Hong < P /() 5000+25¢ 200 +¢ (e )
Ta ¢6 lim f(7)= lim S _ lim | 30— 6000 1 _ 30, suy ra tiém can ngang ciia do thi 1a
t—>+00 t>+0 200+ o+ 200+1¢
y =30. Do d6 ménh d¢ sai.
(d) Ta thiy 30 _ 3929990 30 vs50 va lim /() =30 nén suy ra dugc khi ¢ cang 16n
200 +1 200+ o yradue
thi nong do mudi trong nuoc bé s tién dan dén 30 gam/lit, khong the 1on hon 30 ganv/lit. Do
do ménl} deé sai.
Cau 30. (VD) bé loai bo p % mdt loai tao doc ra khoi mot hd nudce, nguoi ta ude tinh chi phi b ra la
45p . ) .
C = triéu dong) vé1 0 < p <100.
a) Do thi cuia ham s6 C ( p) c6 tiém can dimg 1a duong thang p =100
b) Pé loai bo 100% tao doc ra khoi ho nudc thi chi phi bo ra 1a khong 16n.
L . .. 2 45
¢) DO thi cia ham s6 C(p) c6 tam doi xtmg 1a diém = (IOO;ﬁj
d) Véi diém M bat ki thude do thi ham s6 C(p) thi tich cac khoang céch tir diém M dén hai
duong tiém cén clia d6 thi ham s6 C(p) 1a 45.
Loi giai
L. ) 45p
(@) Tacod: lim C(p)= lim = 40
p—100" p—1000 100 — p
Suy ra: P4 thi ciia ham sb C(p) c6 tiém can ding 1a dudng thang A,: p =100.
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Do d6 ménh dé dung.
. .4 o .
()Do lim C(p)= lim _45P  _ o nénkhi p tién dén 100 thi chi phi bo ra la C(p)
p—100~ p—100- 100 — p

ting 1én gan toi vo cing. Suy ra dé loai bo 100% tao doc ra khoi hd nude thi chi phi bo ra 1a vo
cung l6n. Do d6 ménh deé sai.
) . 45 ) 45
(¢) Taco: lim C(p) = lim P jm —_—
p—>+o p—>+0 100 — p P>+ 14 @

p
Suy ra: D thi cia ham s6 C(p) c6 tiém can ngang la dudng thing A,: ¢(p)=-45.

45

D0 thi ham s6 C(p) nhén giao diém hai duong tiém can dimg va tiém cén ngang 1am tam doi
xtng. Suy ra tdm doi xtmg ctia d6 thi C(p) 1a diém I =(100;-45). Do d6 ménh dé sai.

(d) Goi M(py;C(p,)) 1a diém bét ki thude dd thi ham sé C(p). Khoang cach tir diém
M ( 20:C(py )) dén 2 duong tiém can dimg A, va tiém can ngang A, dugc tinh bdi cong thirc:
d(M;A,)=|p, —100

b

45p 4500
d(M;A,) = —L20 _(—45) = |22,
(M:4,) 100 - p, ( )‘ 100 - p,
Khi d6: d(M;A,).d(M;A,) =|p, —100|.% = 4500
0

Véi diém M bat ki thude do thi ham s6 C(p) thi tich cac khoang céch tir diém M dén hai
duong tiém cén clia d6 thi ham s6 C( p) 1a 4500.
Do d6 ménh dé sai.

Ciau 31. (VD) Gia sir s6 luong ciia mot quan thé ndm men tai moi truong nudi cay trong phong thi

nghiém dugc md hinh héa bing ham s f(¢) = trong d6 thoi gian ¢ duoc tinh bang

b + e—0,75t

gi0. Tai thoi diém ban dau £ =0 quan thé c6 20 té bao va ting vai toc do 12 té bao / gio. Theo
mo hinh nay, vo1 quan thé nam men lau dai thi so luwong té bao tang khong vugt qua bao nhiéu.

Loi giai
Dap an: 100
0 75 —0,75¢
Ta c6: f'(1) =22 >0
(b+e—0,75t)
=20 20(b+1 25
. ‘ f(o):20 ) o b+1 a= ( +) a=
Theo bai ra thi nén ta co hé <1915 = 1
1(0)=12 I o B G
(b + 1)2 b+1
y L g 18,75¢ 7 , 1y A A XA R U
Khidétaco f (t) =————— >0, 20 tlrc 1 50 lvong quan thé¢ nam men ludn luén tang.
(1 i ]
—+e
4
Tuy nhién, lim f(;) = lim 1L — 100 nén sd luong quan thé ndm men tang nhung khong
[—>+0 —>+ 1 -0,75t
4
vuot qual00té bao
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Céu 32. (VD) Chi phi xuét ban x cudn tap chi (bao gdm: Luwong can bd, cong nhan vién, gidy in,...)
duoc cho boi cong thic C (x) =0,001x* +3x+1000, C (x) duogc tinh theo don vi nghin
d6ng. Chi phi phat hanh cho mdi cudn 1a 4 nghin déng. Tong chi phi (xuit ban va phat hanh)

. . T(x .
cho x cuontapchila T (x) .Tiso M (x) = ﬂ duoc goi 1a chi phi trung binh cho mdt cuén
X
tap chi khi xuit ban x cubn. ¢ 1a sb tiém can cta d6 thi ham s6 M (x) va b 1a s6 luogng tap

chi can xuét ban sao cho chi phi trung binh 13 thap nhat. Tinh b—10a.
Loi giai
bép s6: 980.
Tong chi phi cho x cudn tap chi 1a: T'(x)=C(x)+4.x =0,001x” +7x+1000.
Ta c6: M (x)=0,001x+ 1000 +7 voi x=1,2,... (6)
X
» Ta xét ham s6 y =M (x) trén khoang (0;+00).
+) Ta ¢6: lim (M (x)—-0,001x—7)=0; lim (M (x)—0,001x-7)=0. Suyra y =0,001x+7 Ia
tiém can xién.
+) Ta c6: lim M (x)=+o0; lim M (x)=—oo. Suy ra x=0 la tiém can dimg.
x—0" x—0"
Vay a=2
, 1000 . . o pa X A
* Taco: M (x)=0,001x+ +7 v6i x=1,2,... (6). Tim GTNN ctia ham s0 M trén (0;+0)
X
Ta co: M'(x)=0,001- 10?0 =0< x=1000
X
BBT
X 0 1000 +0
M'(x) - 0 -
9
Suy ra (ronin)M(x) =M (1000) =9
Vay chi phi trung binh cho x cudn tap chi thdp nhat khi x =1000 (cudn). chi phi cho mdi cuén
khi d6 1a 9 nghin dong 9000 (dong). Khi do » =1000
Vay b—10a =1000—-20=980.

Cau 33. (VD) Tir mét tam ton hinh chit nhat c6 cac kich thuée 1a x(m), y(m) véi x>1va y>1 va
dién tich bang 4m”, ngudi ta cit bén hinh vudng bang nhau & bon goc rdi gap thanh mot cai
thung dang hinh hop chit nhat khong nip (nhu hinh v&) ¢6 chiéu cao bang 0,5m . Thé tich cta

r X 4 1
thung la ham s6 ¥ (x) trén khodng (1;+00). D thi ham s6 y = a5 c¢6 bao nhiéu duodng tiém
X
can dung?
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.:I"I

IE], J

Loi giai
A 2 s 4
Do tam ton ¢6 dién tich bang 4m” nén xy =4 < y=—
X
Thung c6 chiéu cao 1a 0,5m va céc kich thudc con lai cua thung la: x—1 va y—1

Thé tich ciia thing 13 7 (x) =0,5.(x—1)(y —1) =%(x—1)(i_1j=l(x—l)(4—x)

X 2 X
Suyra: y= ! = 2x
T 5 R ) T
) 1 . 2x 1 2x

Ta c6: lim——=lim——>r - . R A \
e 7 e o i B L pe s ey e e
thang x =114 dudng tiém can dimg cua d6 thi ham s6 y:V(l)

X
lim = lim— 2" o va lim— — lim 2x — +o0 = dudng thin
o Y (x) o (x=1)(4=x) BV (x) o (x=1)(d=x) s Tans

1
V(%)

c6 2 duong ti¢m can dung.

x =41a duong ti€ém can ding cua do thi ham sd y=

Vay dd thi ham s6 y = !
V()
Céu 34. (VD) Nguoi ta mudn 1am mot cai bé dang hinh hop chit nhat khong nip (nhu hinh vé)
c6 thé tich bang 1m” . Chiéu cao clia bé 1a 5dm , cac kich thude khac 1a x(m), y(m) véi x>0
va p>0. Dién tich toan phan cta bé (khong ké nip) 1a ham s6 S(x) trén khodng (0;+00).
Dudng tiém cn xién cuia d6 thi ham s6 S(x) 1a duong thang y =ax+b . Tinh gid tri cua biéu

thie P=a*+b".

Loi giai
Do thé tich ciia bé 1a 1m’ nén 0,5xy =1 xy =2
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\ s 2
Dién tich toan phan cua bé la S(x) =xy+2.0,5x+2.0,5y=2+x+—, (x > 0)
X

Taco: lim (S(x)—(x+2))= lim 2.0

X—>+00 x40y
Suy ra d6 thi ham s6 S (x)c6 dudng tiém can xiénla y=x+2 = a=1;b=2
P=da’+b*=5 ’ i , ,
Cau 35. (VD) Nguoi ta muon lam moét céi bé dang hinh hop chir nhat khong nap (nhu hinh v€) c6 thé
tich bang 5m’ . Chiéu cao ctia bé 1a 10dm, cac kich thuéc khac 1a x(m), y(m) v6i x>0va
y>0. Dién tich toan phan cua bé (khong ké nap) 1a ham s6 S (x) trén khoang (0;+). Duong
tiém c4n xién cta dd thi ham s6 S(x) 1a duong thing y =ax+b. Tinh gia tri cua bicu thirc
P=a*+b".

Loi giai
Do thé tich cia bé 1a 1’ nén lxy=5< xy=5

5 , 1
Dién tich toan phan cua bé 1a S(x)=xy+2.1.x+2.1.y =5+2x+—0, (x>0)
x

. 1
Tacod: lim (S(x) —(5+ 2x)) = lim Y | =0
X—>+00 X—>+00 X
Suy ra d thj ham s6 S (x)c6 dudng tiém can xién1a y=2x+5=a=2;b=5
P=a*+b*=2"+5"=29
Céu 36. (VD) Mot manh dat hinh thang vudng c6 day 16n gip doi ddy nho, c6 dién tich la
S =24(m?). Goi x(m) 1 do dai day nho va P(x) la chu vi manh dét do. Tim s6 tigm can

cua P(x).
Loi giai
Goi X la d¢ dai d4y nho ciia hinh thang (x>0). Taco :
Day lon'1a 2x .
Chiéu cao cta hinh thang 1a 4 = 25 _ E
xX+2x x

Do dai canh con lai ciia hinh thang 1a |, [x + 256 .

Khi d6 P(x)= x+—+2x+,/x2 +—2 =3x+ /x2 +—2 +20 (tap xc dinh D = (0;+)).
X X X X
Do lim P(x)= lim {Sxﬁt /xz + 2526 +E} = lim x {3+ /1 256 +¥} — +oo nén d6 thi ham
X—>+0 X—>+0 X X X—>+0 x X

s0 khong c6 tiém can ngang.
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+ lim P(x) = lim 1[3;8 #3x"+256 +16 | =+ nén dd thi ham s5 c6 mot tiém can dimg 1a

x—0" x>0 x
truc Oy

. . 2 1 . 2
+11m(P(x)—4x)= lim x2+$—x+—6 = lim 56 +¥ =0

X—>+0 X—>+0 X X X—>+0 ) 2 5 6 X
+—5 +
X
Khi d6 d6 thi ham sb c6 1 tiém can xién y = 4x .
Vay d6 thi ham s ¢6 2 tiém can.
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DANG 5: KHAO SAT VA VE PO THI HAM SO UNG DUNG THUC TE

Cau 1. (TH) Xét phan tng hoa hoc tao ra chat C tir hai chat 4 va B.
A+B—>C
Gid st ndng d6 cuia hai chat 4 va B bang nhau [A4]=[B]=a(mol/l). Khi d6 néng do cua
2
chdt C theo thoi gian (¢ > 0) duge cho béi cong thirc: [C]= ‘;{thl (mol /1), trong d6 K 1a
aKt +
hing s6 dwong (Nguon: D6 Dirc Thai (Chii bién) va cdc dong téc gia. Gido trinh Phép tinh vi
tich phan ham mot bién) . NXB Dai hoc Su pham, 2023) .
a) Tim toc do phan g ¢ thoi diém > 0.
b) Chimg minh ring néu x =[C] thi x'(¢)=K(a —x)2 )
¢) Néu hién tuong xay ra voi ndong do cac chat khi ¢ — +oo .
d) Néu hién tugng xay ra voi toc do phan tng khi ¢ — 400,
Loi giai
(a) 4 + B - C
Ban du a a 0
2 2 2
Sau thoi gian ¢+ a— a Ki a2 K a Ki
aKt+1 aKt+1 aKt+1
a’Kt
‘ o2 A ?
Tée d6 phin tmg & thoi diém 1> 0 v(r)=2Sc - a1l _ K
At t aKt+1
2
K
(b) Ta c6 x=[C] tirc la x =22
aKt+1
() a’K(aKt+1)-a’KtaK  &’K
X = =
(aKt+1Y’ (aKt+1)’
2 2 2
K(a—x)zzK(a— aKt] _ aK .
aKi+1) ~ (aKi+1)
Suyra x'(t)=K (a —x)2 .
2 2
a Kt a Kt
¢) Taco |4 a— =0 va | =a
@ Tac fim| a5 =0 vi i 2
Suy ra khi ¢ — +oo thi ndng do ctia cac chit 4 va B dantdi 0, ndng do ctia chat C dan toi a
a’K . 5
(d) Tacé im =0 suy ra khi # — +oo thi toc d§ phan trng dan té1 0 .
t—>+© aKt + 1
Cau2. (VD) Mét cbc chira 20 m! dung dich KOH ( Potassium Hydroxide) voi nong d6 100 mg /ml
va mot binh chira dung dich KOH khac véi ndng d6 10 mg /ml . Lay x (m/) & binh tron vao
coe ta dugc dung dich KOH c6 nong do C(x). Coi C(x) 1a ham s x4c dinh véi x >0 . Khi
x €[5;15], ndng d¢ cua dung dich KOH dat gié tri 16n nhat bang bao nhiéu mg/mi ?
Loi giai
Tra 1oi: 82 mg/mli
Trong 20 m! dung dich KOH véi néng do 100 mg /ml chtra 20.100 =2000 mg KOH.
Trong x ml dung dich KOH véi nong d6 10 mg/ml chita x.10 =10x mg KOH.
Dung dich KOH c¢6 ndéng d¢ la: C (x)= 10x +2000 )
x+20
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Cau 3.

Tacd C(x)= % xac dinh trén doan [5;15].
X+

~200-2000

(x+20)’
Suy ra ham sé nghich bién trén doan [5:15].
Vay ;Fz;%)]cC(x) =C(5)=82 mg/ml .

C'(x <0, Vxe[S;lS].

(VD) Mot vat dugc 1am noéng dén uy, =100°C va sau do6 dugc lam mat trong phong c6 nhiét
d6 khong khi la 7' = 30°C. Nhiét do cia vat dugc lam mat tai mot thoi diém ¢ (tinh be‘ing phut)
c6 thé dugc mo hinh héa bang cong thic sau: u(t) =T + (”0 -T )ekt v6i k 13 hang sb.
Cac ménh dé sau dung hay sai ?
a) Nhiét do u(¢) cua vt tai thoi diém ¢ 13 u(f) =30+ 70e* .
b) Néu hang s6 k = —0,05 thi nhiét do cua vat sau 10 phat gan bang 60°C .
¢) Néu nhiét d6 cua vat 1a 80°C sau 5 phut thi hang s6 k ¢6 gi tri gan bang =0,0673 .
d) Néu nhiét d6 caa vat 1a 80°C sau 5 phut thi nhiét do ctia vat sau 18 phut gan bang 51°C .
7 Loi giai
(a) Nhiét do u(¢) cua vat tai thoi diém ¢ 1a
u()=T+(uy—T)e" =30+ (100-30)e" =30+ 70¢". Chon diing.
(b) Néu hang s6 k = —0,05 thi nhiét do ctia vat sau 10 phut 1a
30+ 70e %010 & 72,50 C. Chon sai.
(¢) Néu nhiét do cua vat1a 80°C sau 5 phat thi 80 = 30 + 70" < k ~ 0,0673.
Chon dung.

, 5
(d) Néu nhiét d6 cua vat 1a 80°C sau 5 phit thi 80 =30+ 70e™" < & = ig

Nhiét do cta vat sau 18 phat 1a 30 + 70¢'* ~ 51°C. Chon diing.
(VD) Mot tau do bo tiép can Mat Trang theo cach tiép can thang dung va dot chay cac tén lua
ham & d6 cao 250 km 50 voi bé n}{lt cua Mgit Trang.
Trong khoang 50 gidy dau tién ke tir khi dot chay cac tén ltra ham, d6 cao h cta con tau so voéi
bé mit ciia Mit Trang duoc tinh (gan dang) boi ham /(¢) =-0,01¢° +1,1¢ 30z + 250, trong d6
t 1a thoi gian tinh bang gidy va 4 1a d0 cao tinh bang kilomét (Nguon:#A.Bigalke et
al., Mathematik, Grundkus ma-1, Conrnelsen 2016) 7
a) Con tau dat khoang cach 70km so v&i bé mat cia Mét Trang tai thoi diém ¢ =30 (s) .
b) Goi v(¢) lam ham van tdc tire thoi ké tir khi dot chdy céc tén lira hdm, véi 0<7<50 (don
vi trén tryc hoanh 1a 10 gidy, don vi trén truc tung 13 10km ) . Tir gidy thtr 37 tré di, van toc
clia tau giam dan. ’ ‘
¢) Trong khodng thoi gian tur gidy thar 18 dén gidy thir 32 dau tién, d cao cua con tau giam
dan so v41 bé mat cia Mat Trang.
d) Trong qué trinh tiép cén, tau d6 bd cach mat dat thap nhat 1a khoang 8,07 (km).
Loi gidi

(a) bung
h(t) =70 < —0,01¢£ +1,1¢> =30t + 250 = 70

t=30

< —0,012 +1,1£2 =30t -180=0 =
t~38,34
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(b) bung
v(1)=-0,03¢*+2,2¢-30
V(1) =-0,06¢+2,2

vr(t)=0<:>—0,06t+2,2:0<:>t:1170

Bang bién thién cta v(¢)

110
t |0 ES 50
L,(t) + —
31
3
v(t)
5
-30

Tir gidy thir 37 trd di, van tdc cia con tau giam dan.
(¢) Sai

' (t)=-0,03t* +2,2¢-30

B (t)=0=-0,03¢*+2,2t-30=0=r218,11
Bang bién thién cta A (¢)

t o 18,11 50
h/(t) + 0 _
250 250
h(t) \ /
8,07
(d) bung

v(£)=0=>-0,03>+2,2t-30=0=>¢ ~18,11 (s)
h(0)=250;4(50)=250;4(18,11)~8,07
Vay: tau d6 bd cach mat dat thp nhét khoang 8,07 (km).

Cau 5. (VD) Nha may 4 chuyén san Xuat mot loai san pham cho nha may B . Hai nha may thoa thuan
rang, hang thang A4 cung cap cho B s6 luong san pham theo don dat hang cua B (t6i da 100
tan san pham) . Néu s6 luong dit hang 13 x tan san pham thi gia ban cho mdi tdn san pham la
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P(x)=45-0,001x (triéu déng) . Cho phi d¢ A4 san xuét x tin sin pham trong mot thang la
C(x)=100+30x triéu dong (gdbm 100 triéu dong chi phi c¢6 dinh va 30 triéu dong cho mdi tan
san pham) . 7 ’ ’ 7 ‘
a) Chi phi dé 4 san xuat 10 tan san pham trong mot thang la 400 tri¢u dong.
b) S6 tién A4 thu dugc khi ban 10 tan san pham cho B 1a 600 tri¢u dong.
¢) Loi nhudn ma A4 thu dwgc khi ban x tdn san pham (0<x<100) cho B Ia
H(x) =-0,001x" +15x—100.
d) 4 ban cho B khoang 70,7 tn san ph?lm mdi thang thi thu duoc lgi nhuan 16n nhat.

Loi gidi
(a) Chi phi dé 4 san xuét 10 tan sdn pham trong mét thang 1a C(10)=100+30.10 = 400 triéu
dong. Do do (@ dang. ’ 7
(b) So tien A4 thu duoc khi ban 10 tan san pham cho B 1a
R(10)=10.P(10)=10.(45-0,001.10") =449 tri¢u déng. Do dé (b) sai.

() Loi nhuan ma A thu duoc la:
H(x)=R(x)-C(x)=xP(x)-C(x)=P(x)=45x-0,001x’ —(100+30x)=—0,001x’ +15x —100
. Do d6 (¢) dung.

(d) Xét ham s6 H (x)=-0,001x"+15x-100, (0<x<100) ta c6H'(x)=-0,003x"+15,
H'(x)=0<-0,003x> +15=0 < x = 50v/2 (chon) .

Taco H(0)=—-100; H (5032 )=50082=100; H(100)=400.

Vay A ban cho B khoang 50+/2 ~70,7 tin sin phdm mdi thang thi thu dugc loi nhuan 16n
nhéit biing (5032 = 50072 ~100. Do dé (d) ding.

Cau 6. (VD) Chi phi nhién liéu ciia mét chiéc tiu chay trén séng dugc chia lam hai phan. Phan thir nhat
khong phu thudc vao van tde va bang 480 nghin dong trén 1 gio. Phan thi hai ti 16 thuan véi
1ap phwong ctia van tdc, khi v =10 (km/gio’) thi phan tht hai bang 30 nghin dong/gic. Xét tinh
dung sai cia cac ménh dé sau:

a) Khi van toc v =10 (km/gio) thi chi phi nguyén liéu cho phan thtr nhat trén 1 km duong song
1 48000 dong.
b) Ham sb xac dinh tong chi phi nguyén liéu trén 1 km dudng song véi van tée x(km/h) 1a
f(x)= 280 0,03x°.

X
¢) Khi van toc v =30 (km/gio) thi tong chi phi nguyén liéu trén 1 km dudng séng 1a 43000 dong.
d) Van toc cua tau dé tdng chi phi nguyén liéu trén 1 km dudng séng nho nhit 13 v = 20 (km/gio)

Loi giai
(a) Bung.
Thoi gian tau chay quang duong lkm la: % (gio)

Chi phi tién nhién liéu cho phan thtr nhat la: %- 480000 = 48000. (dong) .

(b) Sai ’
Goi x(km/ h) 1a van téc ctia tau, x>0

Thoi gian tau chay quang duong lkm la: 1 (gio)
X
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+) Chi phi tién nhién liéu cho phan thtr nhat 1a: 1480 =280 ( ngan dong)
X X
+) Ham chi phi cho phan thtr hai 1a p =kx® ( ngan dong/ gio)

Makhi x=10= p=30=k=0,03.Nén p=0,03x> ( ngan dong/ gio)
Do d6 chi phi phan 2 dé chay 1/m 1a: 1-0,03x3 =0,03x%. ( ngan dong)
X

Vay tong chi phi: f(x)= 480, 0,03x7.
X

(c) biung

Tong chi phi: f(x)= 480 +0,03x>.
X

Thay x =v =230 (km/gio) vao taco f(30)= % +0,03.30% = 43 ( ngan dong) .
(d) bung
f(x) =@+0,03x2 :&+&+ 0,03x> >33/1728 = 36.

X X X

Dau =" xay ra khi x=20. :

Cau7. (VD) Khi bo qua strc can cua khong khi, do cao (met) cia mot vat the sau thoi gian t gidy duoc
phong thang dimg lén trén tir diém cach mat dat 5 mét voi toc do ban dau 39,2 m/s la
h(t)=5+39,2t—4,9¢*, chon chiéu duong la'chiéu huéng tir dudi 1én. ( theo Vat li dai cuong,
NXB Gido duc Viét Nam, 2016) .

Cac ménh dé sau dung hay sai?
a) Van toc cua vat sau 3 gidy 1a 4,6m/s.
b) Vit dat do cao 16n nhét bang 83,4 mét tai thoi diém ¢ =4 gidy.
¢) Khoang thoi gian vét 6 d6 cao trén 10 met dai hon 7 gidy.
d) Van toc cua vat luc vatcham dat sap xi —40,43(m / s)
Loi gidi
(a) Sai
Vén tdc cua vat tai thoi diém t gidy 1a v(¢)=4'(¢)=39,2-9,8¢.

Vén tbc cua vat sau 3 gidy 1a v(3)=9,8m/s.

(b) bung
Vi h(t) la ham s bc hai c6 hé s6 a=-4,9<0 nén h(t) dat gia tri 16n nhét tai thoi diém
D 4 (gidly) . Khi d6 d¢ cao 16n nhat cua vat 1a 4(4)=83,4(m).
2a 2,49
(c) bung

28-+734 i< 28++734
7

Vat ¢ do cao trén 10 mét khi h(t) >10< 4,92 +39,2t-5>0 < 2

Khoang thoi gian vat & dg cao trén 10 mét dai

~7,74 ( gidy)

28++4734  28-+734 2V734
7 7 7
(d) bung
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Cau 8.

Cau 9.

Vit cham dat khi do cao bang 0, tirc 1a

,_28+\/834
7

,_28-\834
7

(tm t>0)
h(t)=0< —4,9 +39,21+5=0

(ktm 1> 0)

28++/834
7

Khi d6 vén téc cua vat 1a v{ ] ~—40,43(m/s).
Van tbc cta vat Am chung to chiéu chuyén dong cua vat ngugc chiéu duong cua tryc da chon.
(VD) Mot con ca hoi boi nguoc dong dé vuot mot khoang cach 1a300km . Van toc cia dong
nuéce 1a 6km/h. Néu vén tc boi clia ca khi nuéc ding yén 1a v(km/h) thi nang luong tiéu
hao cua ca trong t gio dugc cho bdi cong thuc E (v) =cv’t . Trong d6 c1a mot hang s, E duoc
tinh bang jun . Tim van tdc boi cta ca khi nude dimg yén dé nang luong tiéu hao 13 it nhat..
Pap an:......... Okm/ h
Loi gidi

Van toc cua ca boi khi ngugc dong la: v—6 (km/h) .
Thoi gian dé ca boi vuot khoang cach 300km 1a ¢ = 30(; .

v f—
Ning luwong tiéu hao cta ca dé vuot khoang cach do 1a:
, 300 v

E(v) =cv. =300c.
v—6 v

6(jun),v>6.

v=0(loai)
v=9 .

v—6 ?

E'(v)=600cv2 v=9 <:>E'(v):0<:>{

v 6 9 +a0
E'(v) — 0 +

E(») \ o) /

=E_ < v=9mh

(TH) Khi mau di chuyén tir tim qua cac dong mach chinh rdi dén cdc mao mach va quay trd lai
qua céc tinh mach, huyét ap tam thu ( tirc 1a &p luc cia mau 1én dong mach khi tim co bop) lién
tuc giam xuong. Gia st mot ngudi c¢6 huyet ap tdm thu P ( dugce tinh bang mmHg) dugc cho boi
ham s6:

25¢7 +125

*+1
Trong d6 t 1a thoi gian duoc tinh bang gidy. Tdc do thay doi ctia huyét ap sau 8 gidy ké tir khi
mau ro1 tim gidm bao nhiéu mmHg?

P(t)= ,0<1<10

64
Tra loi: — =~ 0,38 (mmH
169 ( g)
Loi giai
Tbc do thay doi cta huyét ap sau t gidy 1a:
507.(¢% +1) — (25¢* +125).2t 200z
t*+1 (> +1)°

P(t) = <0,v0<¢<10
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Cau 10.

Cau 11.

= P(t) nghich bién trén doan [0;10]
-200.8 —64
(8 + 1) 169

Taco: P'(8) =

. . . . 64
Toc do thay doi cua huyét ap sau 8 gidy ké tir khi mau roi tim 1a giam @ ~ (0,38 (mmHg) .

(VD) Mot rap chiéu phim c6 strc chira 800 ngudi, trung binh moi ngay rap c6 khoang 360 khach
voi gia moi vé la 100.000d. Néu gia moi vé giam 10.000d thi moi ngay rap c6 thém 60 khach
dén xem. Hoi can giam gia ve dén bao nhi€u nghin dong d€ doanh thu cua rap la16n nhat.
Pap so: 80
‘ ’ Loi gidi

Go1 x la gia tién mot vé, ¥ 1a s6 nguoi mua vé tuong Ung.
Ta c6 gia tién ti 1& nghich véi s6 ngudi mua vé nén y=ax+b
Khi x =100 thi y =360, Khi x =90 thi y =420 nén ta c6 h¢ phwong trinh

100a +bH =360 a=-6

=

90a+b =420 b =960
Hay y=-6x+960.
Doanh thu cta rap chiéu phim 1a 7'(x) = xp = x(—6x+960) = —6x" +960x v&i 0 < x <100

T'=-12x+960=0 < x =80
BBT
x [0 80 100
T' -
38400

r / \

Vay khi gid vé 1a 80.0004 thi doanh thu cua Rap 13 16n nhat.

(VD) Mot cong ty chuyén san Xuét dung cu thé thao nhan dugc don dit hang san xuat 8000 qua

bong rd. Cong ty co mot s may moc, moi may co kha nang san xuat 30 bong r6 trong mot gio.

Chi phi thiét 1ap mdi may 14200 nghin dong. Sau khi thiét 1ap, qua trinh san xuat s& dién ra

hoan toan tu dong va chi cin c6 ngudi giam sat. Chi phi tra cho nguoi gidm sat 13 192 nghin

ddng mdi gio. Cong ty can sir dung bao nhidu may moc dé chi phi hoat dong dat murc thip nhat?
Loi gidi

Dap an: 16.
Goi s6 may moc cong ty sir dung dé san xudt 1a x(x eN, x> O) .
000

30x

8000 195 = 200 + 21220

Ox X

Thoi gian can dé san xuat hét 8000 qua bong la:

Tong chi phi dé san xuat la: P(x)=200x+

x=16
512200:0<:>x2:256<:> .
x x=-16(L)

Ta co: P'(x)=200-
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Toan thyec té

Cau 12.

x 0 16 100
P'(x) - 0 +

P (Y) \ 6100 /

Viy cong ty nén str dung 16 may dé chi phi hoat dong 1a thip nhat.
(VD) Thay Hiéu tham du giai “Di bd truc tuyén Nganh Gido duc va Bao tao Edu Run-HCMC”
ndm 2024. Quang dudng thdy Hiéu di dugc bicu dién bing ham sb s(¢) =at’ +bt” +ct+d (véi

a #0) ¢ d6 thi nhu hinh bén. (trong d6 t 1a thoi gian tinh bang gio, s 1a quing dudng tinh bang
km) . Khi do, van toc toi da cua thay Hic¢u dat dugc trong qua trinh di by thudc khoang nao sau

day?

s (km)
30

P11 Sty
1

18
12b-----
1
6 )
1)
1

t(h)

0 1 2 3 4 5 6 7
A. (89). B. (9;10). C. (7:9).
Loi gidi

D. (810).

Dua vao d6 thi ta thiy d0 thi ham s di qua céc diém: 0(0;0),4(2;12),B(4;24) va nhan

B(4;24) 1am 1 cyc tri.
Ta co: s(t)=at’ +bt* +et+d = s'(t) =3at* +2bt +c

0)=0 " [a=0

(0)
Khi d6 ta c6 hé sau: $(2)=12 _ [8a+db+2c+d =12
(4)=24" | 64a+16b+4c+d =24

Sv(4):0 48a+8b+c=0

Nén: s(t)z—%t3+%t2 :v(t)zs'(t)z—%t2+9t.
A Tri A An A 11 9, t=0
Thay Hiéu dimng di bo khi: v(t)=0<:>—zt +9=0< o4

Bai toan tr¢ thanh tim gi4 tri 16n nhét cua v(¢) trén [0;4].
Ta c6: v'(1) :—%t+9 =>v'(t)=0=1=2.

Khi dé6: v(O):0 , v(2)=9 s v(4)=0

Vay van tdc 16n nhat ma thay Hiéu dat duoc 14 9 km/h tai thoi diém ¢ =2.
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Ciu 13. (VD) Cho hinh vuéng ABCD c6 canh bang 4, chinh giita ¢6 mot hinh vudéng dong tam véi
ABCD . Biét rang bon tam giac 12 bon tam giac can. Hoi tong dién tich cta hinh vudng & giita

va bon tam giac can nho nhat bang bao nhiéu?
A B

D 4 C

Pit AM =x (0<x<4)=ME=4-2x, MN =x2
2MQ* = ME? =(4-2x)’

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

2
S =4.%+PQ2 =2MQO” + MN? = (4—2x)* + (x\2)? = 63> —16x+16

S':12x—16:0<:>x:§

Béng bién thién

4
b 0 5 4
s’ - 0 +
/7
///
3
R 1
Vay S min = ?6

Cau 14. (VD) Ban A ¢6 mt doan ddy mém va déo khong dan hoi 20 72, ban chia doan day thanh hai
phan, phan dau gap thanh mot tam giac déu. Phan con lai gap thanh mdt hinh vuong. Hé1 d6 dai

phan dau bang bao nhiéu (m) dé tong dién tich hai hinh trén 1a nhé nhat?
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120 40 180 60

A. m. B. ——— m. C.———~—m. D.
9+43 9+43 = 9+43 9+43
Loi gidi
o 3 O

! }

4

m.,

. : 5 20
Goi x (m) la canh cua tam giac déu, (0 <x< ?j

(m).
Goi S 1a tong dién tich cua hai hinh.

S(x)=x2.§+[20_3x]2.

4

V3 20—3x.(_§j

Tacé:S'(x)=7x+2 2 1)

3 20—3x( 3) 60
2 0<x

S'(x)=0—x+2 .
(x) 2 * 9+443

Suy ra canh hinh vuong la 20-3x

4

Béng bién thién

x 0 60 20
9+4/3 3
s'(x) - 0 +

S(x)

Dua vao bang bién thién, S dat gia tri nho nhit tai x = 0 _
9+43
A A N A A \ 1 80
Vay do dai phan dau la m.
9+443

Céu 15. . (VD) Cit mot doan ddy dai 60 m thanh hai doan day, doan day thir nhat gdp thanh mot tam giac
déu c6 dién tich S,, doan day thir hai gp thanh mot hinh vuéng c6 dién tich S, (nhu hinh vé

dudi)
P Vot H
EA A 2
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Khi d6 gia tri nho nhat ctia tong T = S, + S, 1a bao nhiéu (két qua lam tron dén hang phan mudi)
?

Loi giai
Goi d6 dai doan day gip tam giac déu 1a x thi do dai doan day gip hinh vudng 1a 60 — x (mét)

NN

4 36

Khi do x:3a<:>a:§:>S]:

2
Miit khéc: 60— x = 4b=>b = 604_" — §2 = p? =(604_"]

(9 + 4\6);8 —1080x + 32400
144

2
Khi do S, + S, :x3f+(60 al

" T@f(x)=

X s . . 540
D¢ dang tinh dugc (S, +S,) . =min f(x) =f(9+4\/§j z97,9(m2).

Ciu 16. (VD) Cit mot doan day dai 30m thanh hai doan diy, doan day th&r nhat gip thanh mot duong
tron c6 dién tich S|, doan day tht hai gap thanh mét hinh vudng c6 dién tich S, (nhu hinh vé
dudi)

t’ ~~~~~ \\ r ----------- -’
i ! E :
\\\ ----- ’,’ L ----------- 'i
Khi d6 gia tri nho nhat ctia tong T = S, + S, 1a bao nhiéu (két qua lam tron dén hang phan mudi)
?
Loi gidi
Goi d6 dai doan day gap duong tron la x thi do dai doan day gap hinh vudng 1a 30 — x (mét)
b
X x°
Khidé x=27ra < a=—=S =ra’ =—
2 4r
2
Mt khac: 30 —x =4b = b = 304‘" = 5% =b’ =(304_x]
2 2 2
) 30— T+4)x°—60rx+9007
Khido S, +8, = —+ al <:>f(x):( )
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X 1s , . 30
D¢ dang tinh duoc (S, +5,) =m1nf(x):f(”+”4]z31,5(m2).

Cau 17. (VD) Hinh du¢i day l1a muong dan nudce thuy loi tai mot dia phuong phuc vy tudi ti€u cho rudng
dong. Phan khong gian trong muong dé nudc chdy c6 mat cat ngang la hinh chit nhat ABCD .
Véi diéu kién luu luong nude qua muong cho phép thi dién tich mét cit 4BCD 1a 0,48m*. Dé
dam bao yéu cau ky thuét té‘g nhat cho muong, nguoi ta can :chiét ké sao cho ’t(;)ng (do dai
T = AB+ BC + CD la ngan nhat. Khi d6 chi¢u rong day muong bang bao nhiéu (bict chicu rong
phai duéi 1m, 1am tron két qua dén hang phan tram) .

e : s fa "‘1:“ % A O
A. 0,78(m). B. 0,97 (m). C. 0,98(m). D. 0,83(m).
Loi giai
5 A s , 0,48 0,48
bat BC =x(m),0<x<1. Theo dé bai, ta c6 AB.BC =0,48= AB = B "
X
0,96
T=f(x)=4AB+BC+CD=x+2.AB=x+ .
X
f'(x): 0’?6. '(x)=0<:>x2—O,96=0<:>x=¥:0,98(m).
26
X 0 5 1
re ]l -
o0 49
+fo
Vay chiéu rong ddy muong BC =0,98(m) théa ycbt.

Cau 18. (VD) Mot chu trang trai nudi gia cam mudn 1am mét cai hang rao hinh chir E doc theo mét con
song (nhu hinh v&) thanh hai chudng hinh chir nhat sat nhau, mot chudng nuéi vit va mot chuong
nudi ga. Biét ring chi trang trai dd c6 sdn 240m hang rao. Hoi dién tich 16n nhat co thé bao
quanh chudng 12 bao nhiéu?

4 SONG E D
B F C
] Loi giai
Pap so: 4800
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A SONG E D
N CHUONG x x
B F C

Xét hinh chit nhat ABCD nhu hinh v¢€, dat 4B = x(x > 0) .
Khi d6 BC =240-3x >0 = x <80.
Dién tich hinh chitr nhat ABCD 1a § = x(240 - 3x) =240x —3x°.
Bai toan tr¢ thanh tim gi4 tri 16n nhét ciia ham s6 S (x) =240x—3x” v6i 0 < x < 80.
Xét
S (x)=240x -3x> = =3(x” —80x+1600) + 4800 = -3 (x —40)” + 4800 2 4800, Vx € (0:80).
Vay dién tich 16n nhét c6 thé bao quanh 1a 4800m” khi AB = x =40.

Ciu 19. (VD) Cho 200 gam dung dich mudi nong d6 10%, gia sir thém vao dung dich x (gam) mudi
tinh khiét va duoc dung dich c6 ndng d6 dugc biéu dién bai ham sé f(x)(%).

100(x +10)

x+200

b) Dao ham ctia ham s6 f (x)ludn nhan gi4 tri 4m trén khoang (O; +oo)

a) Ham séf(x) =

¢) Thém cang nhiéu gam mudi tinh khiét thi ndng d6 phan trim cang ting nhung néng do khong
vuot qua 100%.
d) Dé ndng 6 mudi cua dung dich dat 25%ecan thém vao 50 gam mudi.

Loi giai:

Cau 1
a) S Trong 200 gam dung dich mudi néng d610% lac dau,

200.10 ~20(g) Kni

khdi lugng mudi tinh khiét 1a:

thém vao dung dich x (gam) mudi tinh khiét, khbi lugng
mudi 1a 20 + x
Khi thém vao dung dich x (gam) mudi tinh khiét, khdi
lwong dung dich 1a 200 + x

Néng do mudi la: f(x)= M;)io)(%)
X+

b) S Pao ham ctia ham so:

f'(x) _ 200.100—20;100 _ 1800 S0 Vx>0
(x+200) (x+200)

c)b Do dao ham f'(x)>OVx>O

Suy ra ham sé dong bién trén khoang (O; +oo)

Suy ra khi thém vao cang nhiéu mubi thi ndng d6 phan
tram cang tang.
lim £ (x)=100
Nén nong d6 khong thé bang hoic vuot
100%
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d) S Khi thém vao 50 gam mubi, ndng d6 dung dich 1a

100(50 +20)
50) =
S50 =50 200

=28%

Cau 20. (VD) Nguoi ta tiém mot loai t}luéc vao mach mau & canh tay phai cua mdt bénh nhan. Sau thoi
gian la ¢ gio, ndng do thudc hap thu trong mau cua bénh nhan doé dugc xac dinh theo cong thire
C( )—0 8t(o <24).

a) Sau 20 gid, ndng d6 hip thu thude trong mau ctia bénh nhan C(20)=0,014 .
b) Nong d6 thude hap thu trong mau cua bénh nhan luén tang trong 3 gio' dau sau khi tiém.
) Nong d6 thudc hap thu trong méu cia bénh nhan luén giam sau 2 gio dau sau khi tiém.
d) Nong do thude trong mau bénh nhan cao nhat 1 0,07
Loi gidi:
a) S Sau 20 giod, ndong d6 hap thu thudc trong mau cua bénh nhan
0,28.20 7
C(20) =
20°+4 505
) . . 0,28t )
() S Xét ham s6 C(t)=———trén  (0;24), c¢o
" +4
()= 0,28(t*+4)—0,28¢2t _ —0,28:* +1,12
(" +4)° (" +4)
—0,287* +1,12
Cl)=0e —— " =—
(" +4)
t=2
t 02 24
C'(t) | +0-
(1)
\
c)b Tir bang bién thién, ta thiy ham s6 nghich bién trén (2;24)
d)b Suy ra max C(¢) = C(2)=0,07.
(0;24)

Ciu 21. (VD) Bac An c6 mot manh dat ruong va mudn danh ra mot khu dét hinh chit nhat c6 dién tich
242 m* @é trong cay thude. Bac duy kién rao quanh ba canh ctia khu dat hinh chit nhat ndy bang
lu6i thép, canh con lai (chiéu dai) s& tn dung birc tuong c6 sin. Biét chiéu rong khu dat khong
vuot qua 16m . Hoi chiéu rong ciia khu dat bang bao nhiéu dé tong chiéu dai ludi thép can ding
1a ngan nhét (nghia 14 chi phi rao ludi thép thap nhat) ?

Loi giai
Goi chiéu rong khu dat hinh chir nhat cn rao 1a x(m), 0< x<16.
. ) (oL 242
Dién tich khu dét ndy 1a 242 m’ nén chiéu dai ctia khu dat 1a —— (m)
X
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Cau 22.

. X . 242
Tong chicu dai ludi thép rao quanh khu dat hinh chit nhat la 2x+— (m)
x

. 242
Xéthams6 y=2x+—, x€(0;16]
X

2
Ta co y’:2—2422 _2x 2242 va y'=0=2x"-242=0=x=11 (do x<(0;16])
x x
Tacod lim y = lim (2x+&j =+o0; y(11)=44; y(16) _3717
x—0" x—0" X 8

Béng bién thién

x 0 11 16

y/ - 0 +

N 377
Y 8
44

Duya vao bang bién thién, chiéu dai ludi thép ngin nhét 1a 44m khi chiéu rong khu dat 13 11m

(VD) Mot bé ban dau chira 150 lit nude. Sau d6, cr mdi phit ngudi ta bom thém 50 lit nuéc,
dong thoi cho vao bé 20 gam chat khir tring ( hoa tan) . P4t f'(¢) gamy/lit 1a ndng do chat khir
tring trong bé sau ¢ phut ( £>0) , biét rang sau khi khao sat sy bién thién ciia ham s6 f (t) ,ta
thdy gia tri f (t) ting theo ¢ nhung khoéng vuot ngudng p gam/lit. Tim s6 p ( két qua thé
hién duéi dang s6 thap phan) .
A. p=0,4. B. p=0,3. C. p=0,2. D. p=0,1.

Loi gidi
Sau ¢ phut, trong bé chira (507 +150) lit nuéce va 20¢ gam chét khir tring.

) . . 20t
Suy ra nong do chat khir trung trong bé sau ¢ phutla /() = 3012150 gam/lit.
+

, . 20t
Khao sat sy bien thién ham so f(¢) = 307 1150° t>
+

3000 >0,Vt=>0

(50t +150)°
lim £(1) = lim —2% _tim—20__2_o4

im = lim =
t—>+0 t—>+0 50t 4+150 o+ 50+ @ 5
t

Taco: f'(1)=

Béng bién thién
4 0 +o0

S(7) +

S () /
0

0,4
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Duya vao BBT ta thdy gia tri f (t) tang theo ¢ nhung khong vuot ngudng 0,4 gam/lit.
Vay p=0,4.

Céu 23. (VD) Mot coe chira 25 ml dung dich NaOH véi ndng d6 100 mg/ml. Mot binh chira dung dich
NaOH khéc v6i ndng d0 9mg/ml dugc tron vao coc. Goi C(x) 1a nong d6 clia NaOH sau khi
tron x (ml) tir binh chira, ta thdy ndng do ciia NaOH trong cdc s& ludn giam theo x nhung ludn
16n hon mot s6 a. Tinh a?

Loi gidi
Pap an: 9mg/ml.
Tong khoi lugng cia NaOH sau khi tron x (ml) 1a: 25.100 +9x = 2500+ 9x (mg)
Tong thé tich cua dung dich sau khi tron la: 25+ x.
2500+9
Ta co C(x) =—x;x2 0.
25+x
Ta c6 TXD ctia ham s6 1a D =[0;-+0)

9.(25+x)—-(2500+9x)  -2275

Co C(x)= - —~<0,VxeD
(25+x) (25+x)
2500 , 4
Laico lim| 20H9%) i x g
X—>+00 25+X X—>+00 25
—+1
X

Do d6 nong 46 NaOH 1uén giam nhung ludn 16n hon 9 mg/ml.
Ciu 24. (VD) Gia su chi phi cho xuit ban x cudn tap chi (gom: lwong can bg, cong nhan vién, gidy
in,...) dugc cho bdi cong thirc:
C(x)=0,0001x"> —0,2x +10000,
trong d6 C(x) dugc tinh theo don vi 1a van ddng (1 van dong = 10000 dong) . Chi phi phat
hanh cho mdi cudn 14 4 nghin dong. Ti s6 M (x) = @ duoc got 1a chi phi trung binh cho mot
cubn tap chi khi xudt ban x cudn va tong chi phi T(x) (xuat ban va phat hanh) cho x cudn tap
chi. Tim chi phi trung binh thip nhat cho mot cudn tap chi 14 bao nhiéu van dong, biét rang nhu
cau hi¢n tai xuat ban khong qua 30000 cuén?
Loi giai
Pap an: 2,2 o i i
Chi phi phat hanh cho moi cuon 1a 4 nghin dong, tic 1a 0,4 van dong.
Suy ta chi phi'phat hanh cho x cubn 1a 0,4x (van dong) .
Theo dé bai, ta c6 tong chi phi xuit ban va phat hanh cho x cudn tap chi 1a:
T (x)=C(x)+0,4x=0,0001x* +0,2x +10000,v6i x > 0.
T(x) 10000

Taco f(x)=M(x)==">=0,0001x+0,2+——.

Xét ham s6 f(x) =0,0001x+0,2 + 10000 , voi 0<x<30000.
x

1 Ix* -1

£'(x)=0,0001 00200 _ 0,0001x : 0000;
X X
f'(x)=0< x=10000 (do x >0).
lim f(x)=+oo.
x—>0"
Béng bién thién:
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Cau 25.

z 0 10000 30000
() - 0 +
+o0

f(z) £(30000)

Duya vao bang bién thién, ta thdy gi tri cia M (x) nho nhét khi x =10000.
Do d6, s6 luong tap chi can xuat ban sao cho chi phi trung binh thap nhat 1a x =10000 (cudn)

Vay chi phi trung binh cho mot cuén tap chi khi xuét ban 10000 cuén la: M (10000) =2,2 (van
dong) .
(VD) Mot thanh phd nam trén mot con song chay qua hém nui. Hém co chidu ngang 80m, mot
bén cao 40 m va mot bén cao 30 m. Mot cay cau s€ dugc xdy dung béc qua song va hém nui.
So db thiét ké cua cay cau duoc gan hé truc toa d§ nhu hinh v& dudi day.

y A

60

X(-40,40) E

F Y(40,30)

X 3x

Con dudng XY xuyén qua hém nti duoc mo hinh héa bang phuong trinh: y = 35600 16

Hai c6t d5 doc MN va PO ( song song véi truc Oy ) 1a doan ndi giita khung ctia Parabol va
duong XY . Tinh tong d6 dai doan MN va PQ biétrang N va O 1a hai diém d6i xtmg qua Oy
; MN la doan c6 do dai 16n nhat ( 1am tron két qua dén hang phan chuc) .

Loi gidi
Pap an: 49,5
Theo bai ra ta c6: phuong trinh cua Parabol 1a y =60 —%xz.

Khoang cach gitra khung Parabol va duong xuyén nui la:

3
D=60—ix2—( Y x 35] v6i x € (-23,71;27,99)

80 25600 16

wpo 3 3 3
Xét D'=——x— += =0 x=2,49
207 25600 16

Béng bién thién:
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X |-23,71 2,49 27,99
D'(x) + 0 -
25,23
D(x) / \
0 0
Dya vao bang bién thién, MN 1a doan c6 dd dai 16n nhat khi- x=2,49

3

3
= MN =D,y =60~ -7.2,49” _( 2,49° 3.2,49

25600 16
Vi N va Q 1a hai diém d6i xtmg qua Oy = Xpp 2,49
-2,49° ~3.-2,49
25600 16

+ 35] ~ 25,23

:>PQ:DPQ:6O—%.2,492—( +35]z24,3
Tong d6 dai MN +PQ=49,5.

Cau 26. (VD) Ong Vinh dang ¢ trong rung dé dao vang. Anh ta tim thay vang 6 X, cach diém 4: 3 km
. Piém 4 nam trén dudng bo bién ( duong bo bién 13 dwong thang) . Trai caa Ong Vinh nam o
Y, cach diém B: 3km. Diém B cing thudc dudng bo bién. Biét rang
AB =3 km, AM = NB=x kmva AX = BY =3 km. (Nhu hinh v¢ sau)

Vang Trai cia Ong Vinh
X
* ~ 5 ,’
E N & . RITNG , 7’ w
~ N e =
o S N\ , y 3
> y
N 4
N _ I
A xkm M B bién N xkm B

18 km

Khi dang dao vang, Ong Vinh bi rin cén, chat doc lan vao mau. Sau khi bi cén, néng do chat
ddc trong mau tang theo thoi gian dugc tinh theo phuong trinh

y=50log(7+2)
Trong d6, y 1a ndng dd, ¢ 1a thoi gian tinh bang gid sau khi bi ran cin.
Ong Vinh can quay tré lai trai dé lay thudc giai doc. Ong 4y chay trong rimg va trén béi bién
v6i van toc 1an luot 1a 5 km/h va 13 kmv/h.
Pé vé dén trai Ong Vinh can chay tir trong rimg qua diém M, N trén bai bién.
Tinh ndng d6 chit doc trong mau thap nhat khi ong Vinh vé dén trai ( 1am tron dap an dén hang
phan chuc) .
Loi gidi
Pap an: 32,6
Dé ndng do chat doc trong mau thap nhat khi thoi gian di chuyén vé dén tai thap nhat.
Vay nén Quéng duong ong Vinh di chuyén vé dén trai phai thap nhat.
Quing dudng cua Ong Vinh
Theo bai ra ta c6: 6ng Vinh s€ di qua cac quang duong XM + MN + NY.
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Tacd: XM =NY =+9+x* ; MN =18—-2x

2
Thoi gian Ong Vinh chay dén Trai nghi la: 7'(x) = 2( 9-5'_)( + 91 3x] Vol x € (0;9)

2
Xeét T'(x)=2| 2 27 | x=2 ( thoa man)
5 13 4
Béng bién thién:
5}
X 0 - 9
4
T'(x) — 0 —

168 6+/10

T(x) E\ 162 /—5

65

Duya vao bang bién thién, ta thiy gié tri cia T(x) nho nhat khi x =% .

5. 162
= Min T(x)=T(2)=—=
Min T =TCP ="

\ . . . ) 162
Vay, nong do chat doc trong mau thap nhat 1a (r(}nn) y=350log (% + 2) ~32,6
Ciu 27. (VD) Cho mot tim gd hinh vuéng canh 200cm . Nguoi ta cit mot tim gd c6 hinh mot tam giac

vudbng ABC tir tim gd hinh vuéng di cho nhw hinh v& sau. Biét AB= x(cm)(O <x<60)I1a

mot canh goc vudng cua tam giac. ABC va tong d6 dai canh gdc vudng AB véi canh huyén
BC bang 120 ¢m . Tim x de tam giac ABC c¢6 dién tich lon nhat.

200
B¢ 120-x
x|
A. ——————————————————— = z—
A. x=50cm . B. x=30cm. C. x=40cm . D. x=20cm.

Loi giai
Do dai canh huyén BC =120—x.

Khi d6 d¢ dai canh AC = VBC? — 4B” = (120 - x)’ —x* = /14400 — 240x .

1 1
Dién tich tam giac ABC la: S = EAB.AC = Ex\/14400 —240x (cmz)

Xét ham sé f(x) = x+/14400 — 240x v6i 0 < x <60.

Taco: f'(x) = 14400 — 240x - ——20x 14400 7 360x ,
J14400-240x /14400 — 240x

/1(x) =0 < x =40 &(0;60)

Béng bién thién
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2?0 40 60
f(z) + 0 -

@ ®
Vay tam giac ABC c¢6 dién tich 1on nhat khi AB=40cm . . )
Cau 28. (VD) Mot nguoi dan 6ng muon cheo thuyen ¢ vi tri A téi di€m B vé phia ha Iuu bo doi dién,

cang nhanh cang tdt, trén mot bd song thang rong 3 km (nhu hinh v&) .
3 km

\
Anh c6 thé chéo thuyén cta minh tryc tiép qua song dé dén C va sau d6 chay dén B, hay co
the cheo truc tiép dén B, hoac anh ta c6 thé chéo thuyén dén mot diem D gitta C va B va sau
dé chay dén B . Bict anh ay-cd thé chéo thuyén 6 km/h, chay 8 km/h va quang duong
BC =8 km . Biét tbc d6 cua dong nude 1a khong déang ké so voi tdc do chéo thuyén ciia ngudi
dan ong. Goi x (km) 1a do dai quang duong BD . Xét tinh ding sai trong cac khing dinh sau:

a) 8 —x (km) 1a d6 dai quang duong CD .

[.2
b) Thoi gian chéo thuyén trén quing duong 4D 1a: x3+ 2 (g10)
VX' +9 8—x
+
37 r 8'7 r
d) Khoang 1 gio 20 phut la khoang thoi gian ngan nhat dé nguoi dan 6ng dén B .
Loi gidi

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

a— Pung, b — Sai, ¢ — sai, d — ding
(a) bung: Goi x (km) 13 d6 dai quang duong BD; 8 —x (km) 1a do dai quang duong CD .

VX' +9

ai: Thoi gian chéo thuyén trén quang duon =4x"+9 la: 10
(b) Sai: Thoi gian chéo thuyé quang duong AD =~/x>+9 1 < (gi0)

Thoi gian chay trén quing duong DB 1a: = (giv)

[.2
(c) Sai: Tong thoi gian di chuyén tir 4 dén B 1a f(x)= x6+ 2 + 8 . al
[.2

Xéthamsd f(x)= x6+ 2 + 8 . Y trén khoing (0;8)
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X 1 9
Tacd f'(x)=———=——; f(x)=03x*+9=4x > x=—+
() VP +9 8 (%) J7
Béng bién thién
T 10 9/V7 8
f'() ~ 0 +

V73

3
2 6 |
@) \ /7
Yy

(d) Pung: Dua vao bang bién thién ta thay thoi gian ngan nhat dé di chuyén tir 4 dén B 1a

7 . , . , . 7
1+ < Vay khoang thoi gian ngan nhat dé nguoi dan ong dén B 1a 1+ N ~1"20".

Cau 29. (VD) Mot soi day co chiéu dai 28m duoc ct thanh hai doan dé 1am thanh mét hinh vudng va
mot hinh tron. Tinh chiéu dai (theo don vi mét) cua doan day lam thanh hinh vuéng dugc cat ra
sao cho tong dién tich cua hinh vuong va hinh tron 1a nhé nhat (két qua lam tron dén hang phan
tram) .

‘ Loi giai
Goi chiéu dai cta doan day lam thanh hinh vuéng la x (m ) ( 0< x <28)
thi chiéu dai ctia doan day lam thanh hinh tron 1a 28 —x (m)

2 2
+) Dién tich hinh vuong la: | 2| =2
4 16
o . < 1s 28 =x
+) Ban kinh hinh tron 1a: R = :
2
2 2
Do do, dién tich hinh tron 1a: 2 R? = 7| 20> | - 784=56x+x"
2 4
2 2
. 784 —56x + +4 14 196
Khi d6 Téng dién tich hai hinh 1a: ~—+ B e e PV
16 4 167 T /4
. ' +4 14 196
Xét ham s6 bachai £(x) = (” ]xz L
167 T Vid

. . -b 14 16 112

Nhan thay f(x) dat gia tri nho nhat tai x = = =—. T__
2a W 2(7r+4) T+4

Viy chiéu dai cua doan day 1am thanh hinh vudéng dé tong dién tich cta hai hinh dat gia tri nho
nhétla 12 o 15,68(m)..

4+

Cau 30. (VD) Gia dinh bac Hung c6 mot ao ca hinh chir nhat. Bé lap dat mot hé thong dién ra vi tri O
& gitra hd bac dy dinh néi mot duong day dién tir vi tri 4 trén bo hd dén vi tri O & giita hd
(nhu hinh v&) . Bi¢t khoang cach ngan nhat tr O dén bo ho la OM =84m, khoang cach tir 4
dén M 1a AM =112m . Mdi mét ddy dién lap ddt & trén bo ¢6 chi phi ca tiénn cong va tién vat
ligu la 25200 dong va moi mét day dién lap dat & dudi nudce co6 chi phi ca tién cong va tién vat
liéu 1a 42000 dong.
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A 2m M
Cac ménh dé sau dung hay sai?
a) Ménh dé 1 [Mirc d6 2] Néu ndi duong day dién theo duong gip khiic AM + MO thi chi phi
lap dit duong day dién bé hon 6000000 dong
b) Ménh dé 2 [Mtic 6 3] Néu chon mét vi tri K trén doan AM- sao cho KM =x (v6i x thay
d6i sao cho 0<x<112) sau d6 ndi duong day dién theo duong gip khic AK + KO thi chi phi
lap dit duong day dién 12 mot ham s6 bién xva ta c6 ham sé la:
F(x) =25200(112 = x) + 420004/ x> + 84>
¢) Ménh d& 3 [Mtrc d6 3] Néu chon diém K cach diém 4 mot khoang bang 63m sau d6 ndi
duong day dién theo duong gip khiic 4K + KO thi chi phi lip dat duong day dién 1a thap nhat.
d) Ménh dé 4 [Mirc do 3] Chi phi thap nhat dé 1ap dit duong day dién 1a 5644800 dong

Loi giai
Néu ndi duong day dién theo duong gap khiac AM + MO thi chi phi lip dit duong day dién 1a
112.25200+84.42000=6350400 suy ra ménh dé 1 sai.

Ta cd AK =112—x va KO =+/x*+84> suy ra chi phi lip dit duong day dién theo duong gip

khic AK + KO 1a f(x)=25200(112 —x)+ 42000~/ x> + 84> suy ra ménh dé 2 diing
Chi phi néi duong  diy dién theo duong gip khic AK+KO ham sd
7(x)=25200(112 - x) + 42000~/ x>+ 84> , khoa sat ham sd ta co

£1(x) = 25200+ 42000-—>
VX2 +847
f) =0t 29200 3 63

Ji 4847 42000 5
Suy ra KM =63m, AK =49m suy ra ménh dé 3 sai.

Chi phi lip dit thip nhit 1a £(63) =25200(112—63)+4200063* + 84> = 5644800
Suy raménh dé 4 ding.

Céu 31. (VD) Tir mot tAm ton c6 kich thudc 90cm x 300cm , ngudi ta lam mot méang thoat nude, mat cat
ngang cua mang la hinh thang can ABCD c6 day 16n AD, AB = BC = CD =30cm, minh hoa
hinh bén. Thé tich 16n nhat cia mang bang

Loi giai
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b

+) Goi chiéu dai mang nudc 1a x, ta c6 tong dién tich ton lam mang nudc theo hinh v& trén la:
30x+30x+30x =90x (sz) . Do tAm t6n 1am c6 kich thuéc 90cm.300cm nén ta co:

90x = 27000 < x =300 (cm)
+) Goi ¢ 1a géc giita thanh méng nghiéng tao véi mit dat (0° <@ <90°) (tham khéo hinh v&

trén) .

Theo yéu cau bai toan, dé c6 thé tich 16n nhat ciia mang nudc thi dién tich hinh thang ABCD
dat gia tri 16n nhat
(A4D+BC).DH _ (30+ 60 cos ) +30

+) Ta cé: S 0 = 2

30sin g = (60+60cosp).15sin
—900(1+cos p).sin

Xét: £ () =900(1+cosp).sing trén (0;%)

Ta co:

/"(¢)=900.(1+cos (p), :sin @ +900.(1+cos @).(sin go)’ =-900sin” ¢ +900.cos” @ +900 cos @
=900cos¢p + 900(cos2 @ —sin’ qo) =900cos ¢ +900.cos 2¢

3 cos3—¢:0
+) f’(CD)=0<:>900.(cos2qo+cosq>):0<:>1800.005%%05%:0@ 2
cosL =0
2
3—qD=£+k _nm 2km
PN 22 |73 —3
LZ kn p=r+2kr
2 2
bo (pe(o’%]:w:%’ dé ham 0 f'(¢) =900+900.cosg.sing trén (o;g] dat gid tri 16m

nhétthi o =% = (£j=900(1+cos£j.sin£=900.§.£=675\/§
3 3 3)73 272

dién tich hinh thang ABCD dat gié tri 16n nhat 1a 6753 cm?.
Vay thé tich 16n nhét cia mang nuéc 1a: ¥ = B.h = 675v/3.x = 675v/3.300 = 2025003 (cm’).

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 23
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thuec té

Céu 32. (VD) Mot tau d6 bo tiép can Mt Tring theo cach tiép can thang dung va dot chay cac tén lra
him & d6 cao 250 km so voi bé mat ctia Mt Tring. Trong khoang 50 giay dau tién ké tir khi
d6t chay cac tén lira him, do cao 4 clia con tau so voi bé mit cia Mit Tring duoc tinh (gan
dung) boi ham, trong d6 ¢ 1a thoi gian tinh bang gidy va /4 1a do cao tinh bang kilomét
(Nguon:#A. Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016) .

a) V& d0 thi cia ham s6 y =h(¢) véi 0<¢ <50 (don vi trén tryc hoanh 1a 10 gidy, don vi trén
truc tung 1a 10 km) .
b) Goi v(¢) 1a van tdc tirc thoi clia con tau & thoi diém ¢ (gidy) ké tir khi dot chdy cac tén lira
ham véi 0 <7 <50 . X4c dinh ham s6 v(¢).
¢) Van tdc tirc thoi ctia con tau luc bat diu ham phanh 14 bao nhiéu? Tai thoi diém r =25 (gidy)
la bao nhiéu?
d) Tai thoi diém ¢ = 25 (giay) , van toc tirc thoi cua con tau van giam hay dang tang trd 1ai?
e) Tim thoi diém ¢ (0 <¢<50) sao cho con tau dat khoang cach nho nhét so v&i bé mat ctia Mat
Tring. Khoang cach nho nht nay 1a bao nhiéu?

Loi giai
a) Xétham sd y =h(t)=-0,01£ + 1,1 =30t +250 véi 0<£<50.

Ta co

110++/3100
3

110-+/3100
3

~ 55,23 ¢[0;50]
y'=-0,03¢"+2,2t-30=0=>3r* =220 +3000 = 0 =

~18,11€[0;50]

Khi do h{m% “3100] ~8,07; h(0) = h(50) = 250.
Ta ¢6 d thi ciia ham s6 y = /(¢) nhu sau:
h(km)
263,8
250

110

50 --
8,07 H--1- ! : ! i
ol 10 50 60 70 i(s)
18,11 55,3

b) Ta co v(t)=y"=h"(1)=-0,03t*+2,2t—30 véi 0<r<50.
¢) Van tdc clia con tau luc bat dau him phanh (img véi thoi diém ¢=0) 1a v(0)=-30 (km/gidy)

Tai thoi diém ¢ =25 thi v(25)=6,25 (km/gidy) .
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110 110

31
d) Ta co v'(t):—0,06t+2,2:0:>t:7z36,67.Khi dé V(sz—

T
Bang bién thién ctia ham s6 v(t)=-0,03¢* +2,2¢-30 v6i 0<¢<50 nhu sau:

. 0 110 50
=4
1
|
! 31
l 3
|
|
:
|
V(1) 6,25
5
-30

Ttr bang bién thién ta thiy tai thoi diém ¢ =25 (gidy), van toc tirc thoi cua con tau dang ting
tré lai.
e) Tu do thi ¢ cau a) ta thay thoi di€ém con tau dat khoang cach nhd nhat so véi bé mat cua Mat

110-+/3100
3

Trang la ¢t = ~18,11 (giay) .

110—\/3100]
3

Khoang cach nho nhat nay 1a h[ ~8,07 (km).
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