uigeli.xyz

CHUYEN PE BAI TOAN THU'C TE: TINH PON PIEU VA CUC TRI CUA HAM SO
A. KIEN THUC CO BAN CAN NAM
Cho K =R | trong d6 K 1a mot khoang, doan hoic nira khoang.

1. Tinh don diéu ciia ham sb

a) Pinh li

Cho ham s6 * =/ ¥) ¢4 dao ham trén tap K. Néu f(x)=0 (hodc f(x)=0 ) véi moi ¥ thudc
K vy [ (=0 gy fai mot s6 hitu han diém cia K thi ham sé /() dong bién (hodc nghich
bién) trén K.

b) Cac budce dé tim khoang ddng bién, nghich bién ctia ham sé ' = S

Buéc 1. Tim tap xac dinh cia ham s6 - = Jx),

. , S A6 NSty SR o V) RN T P o
Buwée 2. Tinh an ham . Tim cac diém ma tai d6 ham so c6 dao ham bang
0 hoac khong ton tai.

Bude 3. Sip xép cac didm Y theo th ty ting dan va 1ap bang bién thién.

Buéc 4. Can cir vao bang bién thién, néu két luan veé cac khoang dong bién, nghich bién cta
ham sb.

2. Piém cuyec tri, gia tri cuc tri cia ham so
a) Dinh nghia

Cho ham s6 "= /(X Tien tuc trén tap K va 0 € K-m ek

X s 1N A <R . 5 \ A ~ A A . A 5 : I <R
° 0 dugc goi la mot diem cyuc dai ciia ham so da cho néu ton tai mot khoang (@:5) chira diém

R T A R A . cvela: L X FE
%0 sa0 cho (a:b) =K va - b< i) v&i moi ¥ € (a;b) v X # Yo
... flx T -, \ A an U
Khi do, Y ( (’) duoc goi 1a gia tri cuc dai ctia ham so da cho, ki hiu 1a Jeo .
e I duge goi la mot diém cuc tiéu ctia ham sd dd cho néu ton tai mot khoang (€:d) chira

.2 - I ER AR . ve(ete VXEX
diém 1 sao cho (3d) =K 3 T = L) v&i moi velad) g3 ¥# 5,

. fx Y S G F 1A 1s o
Khi do, / ( ‘) duoc goi la gia tri cuc ti€u cia ham so da cho, ki hi¢u la fCT.

e Diém cuc dai va diém cuc ti€u dugc goi chung la di€ém cuc tri. Gid tri cyc dai va gia tri cuc
tiéu duoc goi chung la gia tri cuc tri (hay cuc tri).

X N N 54 ., N Zv= fi{v e R M . i) . i
Chu y: Néu %0 13 mot diém cuc tri ciia ham so - JX) thi diém (i /() duoc goi la
diém cuc tri cta dd thi ham sé ' =/ (%),

b) DAu hiéu nhén biét
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(a;b)

ca o1y £ (X)) q:a A , , S \ A s .
Gia sit ham s§ /(%) lien tuc trén khoang chira diem “° va c6 dao ham trén cac khoang

(45) 4 (%0:B) ghi do

 fi(x .. .xelaix >0 .. xe(x! e £ f(x
e Ncu J(x)<0 vO1 moi velax) va J(x)>0 vO1 moi ! F(l" ?) thi ham so J () dat
cuc tiéu tai diém Yo,
L f(x)=0 .. .xelax . F(x . oxel(xd e £ f(x
e Néu J (x>0 v61 moi elax,) va J(¥)<0 v61 moi ! (:(1" ?) thi ham s6 J(x) dat
cuc dai tai diém "0,
¢) Cac buéc dé tim diém cue tri ciia ham s6 J(x)

Buwérc 1. Tim tap xac dinh cia ham s6 J(x)
Bwée 2. Tinh dao ham J (x) . Tim céc diém wli=1a. /
0 hodc khong ton tai.

" ma tai d6 ham s6 c6 dao ham bang

Buée 3. Sap xép cac diém i theo thu tur tang dan va 1ap bang bién thién.

Buéce 4. Can cur vao bang bién thién, néu két luan vé cac diém cuc tri ctia ham sd.

B. BAI TAP VANDUNG o ‘

Bai 1. Xét mot chat diém chuyén dong trén mdt truc sO ndm ngang, chiéu duong tr trdi sang
phai. Gia su toa do x(1) (mét) cua chat diém trén truc s6 di chon tai thoi diém ¢ 2 0 (gidy) duoc

v(t)=t" = 9% + 1504 3

cho bdi cong thirc: -
a) Tropg k}loéng thﬁri gian nao thi chit diém chuyén dong sang phai, trong khoang thoi gian nao
thi chat diém chuyén dong sang trai?

b) Khi nio chit diém chuyén huéng?

¢) Khi ndo van tdc ctia chat diém ting va khi ndo van toc cia chat diém giam?

Bai 2. Doanh thu hang thang R ctia mot san pham méi trong mot khoang thoi gian dy kién tuan

. 20000 200010
R=Rit)= - .

theo ham logistic: I+ 50e Sl trong d6 thoi gian ¢ duoc tinh bang thang.

fz0

a) Tim toc do thay doi doanh thu ban hang R(1) . C6 nhan xét gi vé doanh thu ban hang hang
thang?

b) Téc d6 thay ddi doanh thu ban hang ting khi nao va giam khi nao?
¢) Khi nao tdc do thay d6i doanh thu ban hang dat mirc toi da?

C(x) R(x)

Bai 3. Mot nha phan phdi do choi tré em xac dinh ham chi phi va ham doanh thu
(déu tinh bang trim nghin déng) cho mot loai dd choi nhu sau:

Cl)=120=0,0000" .0 < <6000, B(x)=36x—0,0005:",0< < 6000

1, . s A
trong d6 X 1a s6
luong d6 choi loai d6 duoc san xuat va ban ra. Xac dinh khoang cua X dé ham lgi nhuan
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Plx)=Rix)=Cly) ddng bién trén khoang d6. Giai thich y nghia thuc tién ctia két qua nhan
duoc.
Bai 4. Ham chi phi va ham doanh thu (déu tinh bang triéu dong) ctia mot loai san pham lan luot

N .|'|'.:HI_L_'|'I \ =75 5y r N A + 9 A I3 5 A \
ja Clr)=23.000 1000 oy Rx)=75.54 , trong d6 * 1a s6 don vi san pham do6 dugc san xuat va

bén ra.
— Rlx)—=Clx)
Ply)=—r — "~
a) Tim ham lgi nhuan trung binh

b) Tim lgi nhuan trung binh khi muc san xuét ¥ 1an lugt 1a 100, 500 va 1000 don vi san phém.
c¢) Xét tinh don di¢u cuia ham 1¢1 nhuén trung binh P(x) trén khoang (0:4+9) v tinh gi61 han
ctia ham s6 nay

khi ¥ = *%  Giai thich ¥ nghia thyc tién cua két qua nhan dugc.

Bai 5. Mot con lac 10 xo, gém mot vat nang co khdi lugng 1kg duoc gén vao mot 10 xo dugce cb

=0.24m o3 chuki T =4 gidy. Vi tri ¥ (mét) cta

2r

dinh mdt dau, dao dong didu hoa véi bién do

. w
vat tai thoi diém  duoc cho boi ¥ (t) = Acos(wst) , trong d6 T 1atan s6 goc va thoi gian !
tinh bang giay.

F=0,5

a) Tim vi tri cta vaath tai thoi diém ! va tai thoi diém giay.

b) Tim van tdc v cia vat tai thoi diém t gidy va tim van tdc cua vat tai thoi diém 1=0.5 giay

¢) Tim gia toc a cta vat.

d) St dung Dinh luat thir hai cia Newton F=ma tim d6 16n va hudng cua lyc tac dung lén vat
khi /=0 gjay

=—0.12

e) tim thoi gian t6i thiéu dé vat chuyén dong tir vi tri ban dau dén vi tri * M Tim van toc

ciia vét khi ry=—0.12m ‘

Bai 6. Mot vat chuyén dong doc theo mot truc s ndm ngang, chiéu duong tir trai sang phai. Gla
st vi trf cia vat X (mét) tir thoi didm 7 =0 giay dén thoi diém =3 gidy dugc cho béi cong thirc

-.I..[Ir]:Ir._ T ]]Ir T

a) Xac dinh van toc V cua vat. Xac dinh khoang thoi gian vat chuyén dong sang phai va khoang
thoi gian vat chuyén dong sang trai.

b) Tim tdc do cua vat va thoi diém vat dung laih. Tinh tdc d6 cuc dai cua vat trong khoang thoi
gian tu

t=1 gidy dén 1 =4 giay.

¢) Xéc dinh gia tdc a cta vat. Tim khoang thoi gian vt ting toc va khoang thoi gian vat giam
toc.
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Bai 7: Kinh vien vong khong gian Hubble dugc dua vao vii tru ngay 24/4/1990 bang tau con thoi

t=0(s)

Discovery. Van toc cua tau con thoi trong st ménh nay, tir luc cat canh tai thoi diém cho

=126( se s J
126(s) , cho bdi ham so sau:

t/s Mt =0,3048m)

dén khi tén lira ddy duoc phong di tai thoi diém '

o] = H IR A T TR , 3 A
vie)=0,001302¢ = 0,09029¢ + 23 ( YV dugc tinh bang [ Nguon: R. Larson

and B. Edwards, Calculus 10e, Cengage 2014). Hoi gia toc cta tau con thoi s& ting trong khoang
thoi gian nao tinh tir thoi diém cét canh cho dén khi tén ltra day dugc phong di?

Bai 8. Trong mot thi nghiém y hoc, ngudi ta cdy 1000 con vi khuan vao maéi truong dinh dudng.
Bang thuc nghiém, ngudi ta xac dinh dugc sé lwong vi khuan thay doi theo thoi gian boi cong

00)
Nt = 1000 100¢

thirc: 100 + ¢ ‘trong d6 ! 1a thoi gian tinh bing gidy ¢ Z9) (Ngudn: R. Larson
and B. Edwards, Calculus 10e, Cengage 2014). Trong khoang thoi gian ndo tir luc nudi cdy, sb
luong vi khuan sé tang 1én?

Bai 9. Trong 5 gidy dau tién, mot chat diém chuyén dong theo phuong trinh:

sit)=t -0t +14r+1, trong d6 ! tinh bang gidy va S tinh bang mét. Trong khoang thdi gian nao

cua 5 giay dau tién thi van toc tirc thoi cia chat diém tang 1€n?

Bai 10. Mot chat diém chuyén dong 1én, xudng theo phwong thang dung. D6 cao (1) ciia chat

hity= l.f'—Jf.f" P12041: (0= < 8)

diém tai thoi diém ! (gidy) duoc cho boi cong thic:
a) Viét cong thirc tinh van téc ctia chat diém.

b) Trong khoang thoi gian nao chit diém chuyén dong 1én, trong thoi gian nio chét diém chuyén
dong di xudng?

Bai 11. P9 cao (tinh bing mét ) ciia tau lugn siu tdc so voi mit tau sau ¢ (gidy) (0=1=20) gy
: S I
Illil[lr]:_ 4 l|| 1 _]._lr"__\llr 1 1[]
255 55 17

lac bat dau duoc cho boi cong thirc:

Trong khoang thoi gian nao tau luon di xudng, trong khoang thoi gian nao tau luon di 1én?

Bai 12. Cho diém 4 di dong trén nira duong tron tim o duong kinh MV = 20cm | MOA=a
voi V=@ =7 L4y diém B thude nira duong tron va C, D thudc dudng kinh MN duge xéc dinh
sao cho ABCD 14 hinh chit nhat. Khi 4 di dong tir tri sang phai, trong cac khoang nao ctia &
thi di¢n tich cta hinh chir nhat ABCD tang, trong cac khodng nao cia ¢ thi dién tich ctia hinh
chit nhat ABCD giam?

uigeli.xyz Trang 4



uigeli.xyz

M D o) N

< >

20 cm

Bai 13. Nguoi ta thiy rang trong vong 3 nam tinh tir diu nim 2020, gia thanh P ciia mot loai

R . A , 3 ] = \ : - -2 - 1 I \ 1
sadn pham vao thang th 4 thay do6i theo cong thirc: Ple)= 800 =3000¢ + 450007 + 100000

(ddng) voi 0=t=36. Hay cho biét trong khoang thoi gian nao gia thanh san pham ting, trong
khoang thoi gian nao gia thanh san pham giam. Gia thanh dat cuc dai va cuc ti€u vao thoi diém
nao?

gll=q¢

Bai 14. Mot ctra hang udc tinh sd luong san pham ¢ =100} g dugc phu thudc vao gia

ban ¥ (tinh bang nghin ddng) theo cong thire £+ 24 = 390 Chi phi ctra hang cin chi dé nhap vé
9 san pham la

(= S0 — 5 T 4 Y5543 \ by
{ [[J.' | =10, []_‘\[J.' 2y 2 :':\[Jr A0 (nghln dOl’lg).

a) Viét cong thire tinh loi nhuan / cua ctra hang khi nhap vé va ban duge ¢ san phém.

b) Trong khoang nao ciia 4 thi lgi nhuan s& tang khi ¢ ting, trong khoang ndo thi lgi nhusn
giam khi ¢ ting?

T(0°C =T =30°C)

Bai 15. Thé tich ¥~ (don vi: centimet khdi) cua 1 kg nudc tai nhiét do duoc

(T )= 999,87 — 0.064267 + 0.00850437° — 0, 00006797
tinh boi cong thire sau: (r) 04207 50437 0797 .
(Nguén: J. Stewart, Calculus, Seventh Edition, Brooks/Cole, CENGAGE Learning 2012)

o {T).0°C=T 230°C . :

Hoi thé tich \r)oe=t , gidm trong khodng nhiét d§ nao?

Bai 16. Kinh vién vong khong gian Hubble dugc dua vao vi tru ngay 24/4/1990 bang tau con
thoi Discovery. Véan toc ciia tau con thoi trong st ménh ndy, tir lic cAt canh tai thoi diém

t=0(s) 1=126(s)

cho dén khi tén lira déy du:qc phong di tai thoi diém ! Cho boi ham sb sau:

= 0,001302¢ —0,09029¢ 4 .
/(1) 13026 b , (v duoc tinh bang ft/s, 1feet=0,3048 m). (Nguon: J.

Stewart, Calculus, Seventh Edition, Brooks/Cole, CENGAGE Learning 2012).
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(Neuon: https:Hen.wikipedia.orgfwiki/

Hubble_Space_Telescope)

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

Bai 17. Gia sir doanh s6 (tinh bang s6 san pham) ctia mot san pham méi (trong vong mot sé nim
nhat dinh) tudn theo quy luat logistic dugc mo hinh hoa bang ham s6

s000

flt)=———.1 =1
"\r_-

I+3 trong d6 thoi gian ¢ duge tinh bang nam, ké tir khi phat hanh san phadm
méi. Khi do, dao ham -/ *) s& bidu thi téc do ban hang. Hoi sau khi phat hanh bao nhiéu nam thi
téc do ban hang 13 16n nhat?

Bai 18. Kim ngach xuit khiu rau qua ctia Viét Nam trong cac nam tir 2010 dén 2017 c6 thé duoc
tinh x4p xi bing cong thirc (x)=0,01x" =004 + 0,25x + 0,44
tir 2010 dén 200700= x=<7) _

(ti USD) véi ¥ 13 s6 ndm tinh

(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 cta ham sé ' = J ),
b) Chirmg minh rang kim ngach xut khau rau qua ctia Viét Nam ting lién tyc trong cac nam tir
2010 dén 2017.

Bai 19. Xét mot chat diém chuyén dong doc theo truc Ox. Toa do cua chit diém tai thoi diém !

itl=1 —ff 4 ¢ iy c e x Al A £, a:A .
)= =0+ 9 v6i 120 Khi do x(1) la van toc cua chat diém tai

thoi diém £, ki hidu Y () 13 gia tc chuyén dong cua chét didm tai thoi didm !, ki higu 9.

duoc xac dinh boi ham so6 -

a) Tim cac ham (1) yy alt)
b) Trong khoang thoi gian nao van tdc cuia chat diém ting, trong khoang thoi gian nao van tbc
cua chat diém giam?

LOIT GIAI
Bai 1. Xét mot chat diém chuyén dong trén mot truc s6 nam ngang, chiéu duong tir trai sang
phai. Gid sir toa do X() (mét) ciia chét diém trén truc 6 da chon tai thori didm ¢ =0 (gidy) duoc

()= =9 1 154 3

cho béi cong thirc: -
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a) Trong khoang thoi gian nao thi chat diém chuyén dong sang phai, trong khoang thoi gian nao
thi chat diém chuyén dong sang trai?

b) Khi nao chat diém chuyén hudng?
c¢) Khi nao vén toc cua chat diem tdng va khi ndo van toc cia chat diém giam?
Loi giai

a) Van tbc cia chét diém 1a V(1)= ()= 3C I8 IS =0 r=1p a0 =5

Chét diém chuyén dong sang phai khi V>0 tire 1a khi € (%D hoge 7 (5:+) . char didm

chuyén dong sang trai khi V<0 tirc 1a khi te(l:s)

b) Ta c6 bang bién thién cua ham so:

v=x'(t) + 0 - 0 +

10 +o
x(t) /
3 -22

Chat diém chuyén huéng tai cac thoi diém ma vén tde dbi ddu (tir Am sang dwong, hodc tir duong

sang am), ttrc 14 tai thoi diém 7 =1 gidy hodc 1 =3 giay.

¢) Gia toc cta chit diém la alt)=vir) =0 —18alt) =01 =3

Vian tdc cua chat diém ting (twong Gmg, giam) khi gia toc cta chat diém duong (tuong tng, am).

(3:+=0)

Do d6, van téc ciia chit didm tang khi ! € re(0:3)

va giam khi
Bai 2. Doanh thu hing thang R cua mot san pham moi trong mot khoang thoi gian du kién tuan

. 20000 20000
R=Rifl= - \
51

theo ham logistic: 1+ 50e”

fz1

trong d6 thoi gian ! duoc tinh bang thang.
a) Tim tdc d6 thay doi doanh thu ban hang R(1) . C6 nhan xét gi vé doanh thu ban hang hing
thang?

b) Téc d6 thay doi doanh thu ban hang ting khi nao va giam khi nao?

¢) Khi nao toc do thay ddi doanh thu ban hang dat mirc t6i da?

Loi giai
a) Tap xac dinh cia ham s6 R(1) 1a [0:40)
~20000-(=50 ") 1000000¢
R1)= =)
(1+30¢ ") (1+30¢ ")

Téc d6 thay d6i doanh thu ban hang 1a
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Mr)=0% 0o , s £ aX A A . : T
Ta co: fele) = [ ' }. Do do R (t)la ham s6 dong bién trén nira khoang [0: +o0) , tac la

doanh thu ban hang hang thang ludén tang theo thoi gian.

b) Tép xéc dinh ctia ham s6 X () 13 [0:4%0)
Ta co:

—1000000¢ .1+ 50¢ ") —1000000¢ ".2.{1+50¢ " ).(=30¢ ") 1000000¢ . (50c -1

R'(t)= L — : -= : = '
[]-5[]c'_}| []-Eill.:'}

Taco: RltI=01= In 30

Lap bang bién thién:

t 0 In 50 +x
R"(t) + 0 -
5000 +oo
R'(t)
1000000
2001 0
ho A L2 . s s s . (0:In50) . .
Vay toc do thay doi doanh thu ban hang hang thang tang trong khoang va giam trong
Khoang (1130:+)

¢) Téc do thay déi doanh thu ban hang dat muc t6i da tai thoi diém ¢ = 030 = 4 thang

C(x) R(x)

Bai 3. Mot nha phan phdi dd choi tré em x4c dinh ham chi phi va ham doanh thu
(déu tinh bang trim nghin ddng) cho mét loai d6 choi nhu sau:

Clr)=12x—0,0001,0 = v = 6000, Bx)=3,0x—0,0005:", 0= x = 6000,

trong 46 X 1a s6
luong d6 choi loai d6 duogc sdn xuat va ban ra. Xac dinh khoang cua X dé ham lgi nhuan
Plx)= Rlx)=Clx) dong bién trén khoang d6. Giai thich y nghia thyc tién cua két qua nhan
duoc.

Loi gidi

M y)= vi— )= 2 T '|':: i .
Ham loi nhuan £ = R(x)= C(x) = 2.4x-0,0004.", x [0:6000]

» = 2 —_ - » va =) Fa Ll 1
Tacg: P0)=2.4-0,0008x P/(x) >0 ¢ 0 < v < 3000

(0:3000) _Pidu nay nghia 1a khi 5O luong do
(0:3000)

Suy ra ham lgi nhuan P(x) dong bién trén khoang

choi loai d6 dugc san xuat va ban ra nam trong khoang thi cang san xuat va ban nhicu,

lo1 nhuén thu dugc cang 16n.
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Bai 4. Ham chi phi va ham doanh thu (déu tinh bang triéu dong) cia mdt loai san pham lan luot

Txy=25.54+4 \ y=T755x . A . 2 ; ) A, o s
Ja Clrr=220 1000 va Rix)=75.54 , trong d6 * 1a s6 don vi san pham d6 duoc san xuat va

ban ra.

— Rlx)=Cix)

Ply)j=——r — "~
a) Tim ham l¢i nhuan trung binh
b) Tim loi nhuan trung binh khi muc san xuat * 1an luot 1a 100, 500 va 1000 don vi san pham.
¢) Xét tinh don di¢u ciia ham lgi nhuén trung binh P(x) trén khoang (05 +0) va tinh gioi han
ctia ham sd nay
khi ¥ = *%_ Giai thich ¥ nghia thyc tién cta két qua nhan duoc.

Loi gidi

Rlx)—Clx) 50x=1000

_ 1000
Flx)= - _

LN

[

a) Ham loi nhuén trung binh

Ta coi tap xac dinh ciia ham lgi nhuan trung binh 1a (0;+2) .

by Vi ¥ =100 th P00V =40 (s dang).
Véi =500 th P00 =48 s/ tng).

Vi ¥ =1000 gy P(1000)=49 (triéu ddng).
Pllx)=——=0 .
¢) Ta co: X v6i moi xe (0 4= }.

Vay ham loi nhuan trung bilnh déng bién trén khoang (¥ %)

T G L [ [V
lim Plx)= lim ; ) P |: a0

Mat khac, =~

Nhu vdy, mic du loi nhuan trung binh ludn ting khi mirc san xuét ting nhung s& khong vuot qua
50 tri¢u dong.

Bai 5. Mot con lc 10 xo, g(‘A)m mot vat nang cé khdi luong 1kg duoc gén vao mot 10 xo dugce ¢b

=0.24m o3 huki T=4 gidy. Vitri ¥ (mét) cua

2

dinh mdt dau, dao dong didu hoa véi bién do
5 t A ~ ~" o w \ I3

vat tai thoi diém ! dugc cho boi xX(1) = Acos(wst) , trong do I' 1atan sb goc va thoi gian

! tinh bang gidy.

a) Tim vi tri cta vaath tai thoi diém ! va tai thoi diém £=0,5 giay.

b) Tim van tdc v cia vat tai thoi diém t gidy va tim van tdc cua vat tai thoi diém 1=0.5 giay
¢) Tim gia toc a cia vat.
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d) Str dung DPinh luat thir hai cia Newton 7 = ¢ | tim do 16n va hudéng cia luc tic dung 1én vat

khi /=93 giay

.. Ko 1.0 R 2 _.A 2 ~ N A £ oo x=—0.12 . AL K
e) tim thoi gian t6i thiéu dé vat chuyén dong tir vi tri ban dau dén vi tri * 0.12m . Tim van toc
. = = 2
cua vat khi * 0.12m .
Loi giai
2o 2m o o& it
W=—= == i altr=10.24 CL‘IST[-’IJ]
a) Ta co: r 4 I Tudo,vitrcoa vat tai thoi diém 7 1a 2
. 057
o w0, 5)=10,24¢c0s —[]]"\"'_fﬂﬂ
Suy ra vi tri ctia vat tai thoi diém "~ 7 giady la 2

) L'[r‘]=.'-.'[r']:—[].]lTSJ[‘JT[:Tl )
b) Van toc cua vat la =
(0,5)=—0,12; T 0,0602(m/s).
giay thi

Tai thoi diém ' = %>
Déu am cuia van téc ching t6 tai thoi diém nay, vat dang chuyén dong theo chidu nguoc véi
chiéu duong cua

truc da chon.

¢ - Fra -
) alt)=1"1)=-0,007" cos—( m/s" |
¢) Gia toc cua vat la 2

t=0,5 FIO5) =m-al0,5)=—0,037" 2 (M),

d) Tai thoi diém gidy, ta cd luc tac dong lén vat la:

0.037° 2N

Vay d6 16n cuia luc tac dung Ién vat la va luc ¢6 hudong nguoc vaoi chiéu duong cua

truc da chon.

, . (M= 7
¢) Vi tri cuia vt tai thoi didm ban dau £ =0 13 (V)= 0.239(m)

xf=0,24¢c0s o =012 = cos _ l
Ta co: 2 2 2
o
Nghiém ! duong nho nhat cia phuong trinh trén la 3
.
Vay thoi gian tdi thiéu dé vat chuyén dong tur vi tri ban dau dén vitri ' = —0.12m la 3 giay.

4
3 —0.06023(m/ 5]

Sl

X |= —0. 127510

|
Y SR U
Khi d@6, van toc cua vat la

o | A=
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Bai 6. Mot vat chuyén dong doc theo mot truc s6 nam ngang, chiéu duong tir trai sang phai. Gla
st vi tri cta vat X (mét) tir thoi diém £ =0 gjay dén thoi diém =3 gidy duoc cho bdi cong thirc
)=t =T+ 11+ 5

a) Xac dinh van toc V cta vat. Xac dinh khoang thoi gian vat chuyén dong sang phai va khoang
thoi gian vat chuyén dong sang trai.
b) Tim tdc d6 cha vat va thoi diém vat dung laih. Tinh toc do cuc dai cua vat trong khoang thoi
gian tir £ =1 giay d&én 1 =4 giay.
¢) Xac dinh gia tdc a cta vat. Tim khoang thoi gian vat ting toc va khoang thoi gian vat giam
toc.

Loi giai

Taco: FUI=t =T+ 1+ 50 e[0:5]

a) Van téc cua vt 1 vit)= (=3 =14+ 1Lt e[0:5] vt ) =0t = | hoiic 3

Taco: VD> 04 €O poze L3 g L3

Vit chuyén dong theo chiéu duong khi van toc V(>0

11

Do d6, vat chuyén dong sang phai trong cac khoang thoi diém tir 0 gidy dén 1 gidy vatr 3 gidy
11

dén 6 glay; vat chuyén dong sang trai trong cac khoang thoi diém tir 1 gidy dén 3 giay

; L ‘l-m=3;-‘-—14r-11|.;e[n.-5]
b) Toc do cua vat 1a do 16n cua van toc, tic 1a ,

1 1
FRY i y _ [ =— ) [ =—
Taco: | "=V == 1050 3 Vay vat dimg lai tai céc thoi diém =1 gidy hoge 3
glay.
7 1

l'[]]: [],'l'[—]-:l: —_‘:" |_':. ? |= —
Trén doan [1; 4], ta co: 3

=30 140411

la tung d§ dinh cua parabol

|'- J
max | vl :‘t';

It
ST

3 £ ., n , P NP ca
Do d6 . Vay toc do cuc dai cia vat trong khoang thdi gian tir = 1 giay

16,
) . —(m/s)
dén 1=4 giayla 3

¢) Gia toc ctia vat 1a alt)=1"r)=0r-14
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) .I|.':.'[." =0 khit el ol |
) L3

glfl=0=¢ = %"”[Ir] ~ 0 khir E: !

, 3
Ta co: e
Vit tang toc khi a(t)>0 gy vat giam tdc khi a(t) <0, Vay vat tang tdc trong khoang thoi gian tir
7

3 giay dén
7
5 gidy va vat giam tdc trong khoang thoi gian tir 0 gidy dén 3 giay.

Bai 7: Kinh vién vong khong gian Hubble dugc dua vao vil tru ngay 24/4/1990 bang tau con thoi

t=0(s)

Discovery. Van toc cua tau con thoi trong sit ménh nay, tir luc cat canh tai thoi diém cho

=126 2,0 1 A
1=126(8) cho boi ham sb sau:

ts It =0.3048m

dén khi tén lira day duoc phong di tai thoi diém

Wi = I — IR TEE . . |
vie)= 00013020 = 0,09029¢ + 23 ( 'V dugc tinh bang [ Nguodn: R. Larson

and B. Edwards, Calculus 10e, Cengage 2014). Hoi gia tc cta tau con thoi s& ting trong khoang
thoi gian nao tinh tir thoi diém cét canh cho dén khi tén Itra day dugc phong di?
Loi giai

. K ) \ . , A , =1t = 3c - S058
Gia toc cua tau con thoi dugc tinh bdi cong thige: @10 =)= 0,002 06" —0,18058r.

. - o 45145
a(t)=0007512 =0, 15055, () =0 == ——= 2312
Khi do, 1953
A a'(r)
Ta c6 bang xét dau cua nhu sau:
@
45145
‘ 0 1953 126
a'(t) - 0 *

Viy gia tdc cua tau con thoi s& ting trong khoang thoi gian tir 23,128 4én 126 s .

Bai 8. Trong mét thi nghiém y hoc, nguoi ta cay 1000 con vi khuan vao méi truong dinh dudng.
Bang thuc nghiém, ngudi ta xac dinh dugc sé lwong vi khuan thay doi theo thoi gian boi cong

00
N ()= 1000+ 090

thirc: 100 +¢ Ltrong d6 ! 1a thoi gian tinh bing giay €= ?) (Ngudn: R. Larson
and B. Edwards, Calculus 10e, Cengage 2014). Trong khoang thoi gian nao tir luc nudi cdy, sb
lwong vi khuén sé ting 1én?

Loi giai

100-{100 + ¢ )= 1006 -2 100-(100-¢7)
N'(t)= — = —

1004 ¢° 100+ ¢° A
TaCé: |IL ! # |Il ! F Vé. N (.r)—0kh1[:lo
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Bang xét ddu cua N
o = ]
t 0 10 +o
Nt(t) + 0 -
L 5]

Trong khoang thoi gian 10 gidy dau thi s luong vi khuan sé ting 1én.
Bai 9. Trong 5 gidy dau tién, mot chat diém chuyén dong theo phwong trinh:
s(t)= £ =00 4 14041, trong d6 ! tinh bang gidy va § tinh bang mét. Trong khoang thoi gian nao
cua 5 gidy dau tién thi van toc tirc thoi cua chat diém tang 1én?

Loi giai

P ., z L2 . e 3.2 L vif= s ':-%'x— i

Van toc tirc thoi cia chat diém tai thoi diém ! 1a: vt)=s'(t)=3" -2t H.
=0t —12 v = =

Xétl[r‘_l—(‘lf 120 =10 khit=2

Ta c6 bang xét déu cia ¥ ()

v'(1) - 0 +

Van téc tirc thoi cia chit diém ting 1én trong khoang thoi gian tir 2 gidy dén 5 gidy.

Bai 10. Mot chat diém chuyén dong 1én, xudng theo phuwong thiang dung. Do cao h(t) cua chét

ht)=—t"—4+12¢+1: (0=¢ = 8).

diém tai thoi diém ! (gidy) duoc cho boi cong thic:

LS

a) Viét cong thure tinh van toc cta chat diém.

b) Trong khoang thoi gian ndo chit diém chuyén dong 1én, trong thoi gian ndao chat diém chuyén
dong di xudng?

Loi giai

viti= M= 'x—:" +12
a) = hir=1 S ]__

b) Chét didm chuyén dong di 1én ("(") tang) khi ¢ trong cac khoang (02) v (6:8)

di xudng ( h(t) giam) khi ! trong khoang (%0
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Bai 11. D6 cao (tinh bang mét ) ctia tau lwon siéu tde so vi mat tau sau ! (gidy) (0=1=20)
4 . 49 . 9§
C - 20,
235 ) 17

hity=-—
luc bat dau duogc cho boi cong thuc:

Trong khoang thoi gian nao tau luon di xubng, trong khoang thoi gian nao tau luon di 1én?
Loi giai

. e . , , 2( . c 1A .
Tau luon di xuong khi  trong céc khoang 20) , tau luon di 1én khi ? trong

khoang (7:17.5)

Bai 12. Cho diém 4 di dong trén ntra dudng tron tam O dudng kinh MV = 20cm | MOA=a
voi 0= =7 14y diém B thudc nira dudng tron va C, D thudc dudng kinh MN duoc xéc dinh
sao cho ABCD 14 hinh chit nhat. Khi 4 di dong tir trai sang phai, trong cac khoang nao ciia ¢
thi dién tich cua hinh chir nhat ABCD tang, trong cac khoang nao cua ¢ thi dién tich cua hinh
chit nhat ABCD giam?

|
| B
] L]
|
|
|
ul a »
M D 0] C N
< >
20 em
Loi giai
V' =200c0s e ) =0 e = =
L : )
Ta co =
T
X 0 2 -
' + 0 -
| /

T
0;— — 7

jr ]
Dién tich ABCD tang trén khoang ( - j, giam trén khoang [ 2 .
Bai 13. Nguoi ta thdy rang trong vong 3 nam tinh tir ddu nam 2020, gia thanh P cta mét loai
. 2. . , el = S0t =3 S 445 .
sdn pham vao thang th t thay do6i theo cong thirc: Ple) =80 =3000¢ 4 45000¢ + 100000
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(ddng) v6i O =1=36. Hay cho biét trong khoang thdi gian nao gia thanh san phim ting, trong
khoang thoi gian nao gia thanh san pham giam. Gia thanh dat cuc dai va cuc ti€u vao thoi diém
nao?

Loi giai

(10;20).

(0;10) y (20:36)

Gia thanh ting khi ! trong khoang , giam khi ! trong khodng

Gia thanh dat cuc dai khi ¢ =10 thang va dat cyc tiéu khi # =20 thang.

(0=q =100} pan duge phu thude vio gid

Bai 14. Mot ctra hang wdc tinh s lugng san phdm
ban ¥ (tinh bang nghin ddng) theo cong thire £+ 24 =300 Chi phi cira hang cn chi dé nhap vé

Clg)=0.05¢" —5.7¢" + 295¢ + 300

9 san pham la (nghin ddng).
a) Viét cong thirc tinh loi nhuan / cia cira hang khi nhap vé va ban duge ¢ san pham.

b) Trong khoang nao ciia 7 thi loi nhuan sé ting khi ¢ ting, trong khoang nao thi loi nhuan
giam khi ¢ ting?

Loi giai

I'=pg—C=g(300-2¢)—(0.05¢" —5.7¢" +295¢ +300) = _0,054" + 3. 7¢° + S¢ — 300

a)
. %
F':—[].]_‘_‘[‘r' Pl dg+5=0=g=—=
b) 3 (logi) hodc 9=,
. 0 50 100
r + 0 -
1
(0:50) (50;100)

Loi nhuan tang khi q trong khoang , giam khi q trong khoang

2 . . 2. .o 0fC =T = 3000
Bai 15. Thé tich ¥~ (don vi: centimet khéi) ctia 1 kg nudc tai nhiét do rues=1 )

(T)=999,87 - 0,064207 + 0,00830437° — 000006797

duoc
tinh bd1 cong thire sau:
(Nguon: J. Stewart, Calculus, Seventh Edition, Brooks/Cole, CENGAGE Learning 2012)

-2 P(T)L0C 2T 2300, ) AL A

Hoi thé tich \r).0e=1 ¢ , gidm trong khoang nhi¢t d§ nao?
Loi giai

Tap xac dinh: D=L .
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f"[: T)==0,00420+ 2.0,00550437 - 3.0.00006797

Ta co
. T =795
T =0 —0.00420 4+ 2.0,0055043. 77— 3.0,00000797 = 0«
(T) s 0420 B5043 7 0797 - o307 ‘ T€[0130] )
. Vi nén

T=~4.
Ta c6 bang bién thién sau:

X 0 4 30

y' - 0 +

999.87 1003,765
999,745
((}“( 4“(}

Vay thé tich giam trong khoang nhiét do tir
Bai 16. Kinh vién vong khong gian Hubble duoc dua vao vi try ngay 24/4/1990 bang tau con

thoi Discovery. Véan toc clia tau con thoi trong st ménh nay, tir lic ct canh tai thoi diém

f:O() X N N X , . . e g0 R t= 1.'('!( )
cho dén khi tén lua day duqc phong di tai thoi diém

()= 0,001302¢ - 0,09029°

. Cho béi ham sb sau:

, (V duoc tinh béng ft/s, 1feet=0,3048 m). (Nguén: J.
Stewart, Calculus, Seventh Edition, Brooks/Cole, CENGAGE Learning 2012).

(Neuon: https:Hen.wikipedia.orgfwiki/

Hubble Space 'f'f.l'f"\-:fq'lﬁ

Hoi gia toc cua tau con thoi sé& ting trong khoang thoi gian nao tinh tir thoi diém cat canh cho
dén khi tén Itra day dugc phong di?
Loi giai
; , D)= I — T B T b S 10
Xét ham s0 van toc cua tau con thoi v(r)=0,001302¢ —0,09029¢ + 23 véi 1€ [0:126] _

s A .y T ' =0,003¢ T —0,18058
Gia tbc cua tau con thoi 1a 41V (1) =0.0039001" =0, 15035t

Tacs @ (11=0.007812r — 018058
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al(t)=0=t=23

Béng bién thién ctia ham s6 a(t) nhu sau:

t |0 23 126
a'(t) | - 0 +
[0 39,259
a(t) 5
"~2,087

(23s;

Viy gia toc cua tau con thoi s& ting trong khoang thoi gian 126S) tinh tir thoi diém cAt

canh cho dén khi tén lira day duogc phong di.
Bai 17. Gia sir doanh sd (tinh bang sb san pham) ciia mot san pham méi (trong vong mdt s6 nam
nhat dinh) tuan theo quy luat logistic dugc md hinh hoa bang ham s6
2000
20, ‘ 7 q
I+5¢ trong d6 thoi gian ? dugc tinh bing nim, ké tir khi phat hanh san pham

fit)=

o 2 . A A 1z \ 5 : . B 1A 3
moéi. Khi d6, dao ham Q) s€ biéu thi toc do ban hang. Hdi sau khi phat hanh bao nhiéu ndm
thi toc d§ ban hang la 16n nhat?

Loi giai

P

—Eﬂﬂﬂ{]-ﬁr'] II000:
)= — — = —

1+5¢" ) L+5e¢') L :
Ta ¢6: [Hser) ﬁ | Téc do ban hang 1a 16n nhét khi /') 16n nhét
, 23000¢
M=
§ [1+5¢7)
bat
=250000 (1450 ) =2 (=5 (14 5e ) 250000
W)= _ '
(1+5¢7)
~25000¢ " (1+5¢ {1+ 3¢ =10¢ ") =25000¢ ' (1-3¢ )
(145¢7) (1+5¢7)
~25000¢ ' (1-5¢ ') |
Wi)=0 = - =0 -5 =0 =—=¢=In5tm)

Ta c6 bang bién thién voi € [0:20)
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. 0 s —
f + o -
£ //71250 \
o
o 0
In5=1,6

Vay sau khi phat hanh khoang nam thi thi téc d6 ban hang 13 16n nhét.
Bai 18. Kim ngach xuit khdu rau qua ctia Viét Nam trong cac nam tir 2010 dén 2017 c6 thé duoc

(2010 dén 201700 x< 7).

(ti USD) véi ¥ 1a s6 nam tinh

(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 ctia ham s6 ¥ =/ (%)

b) Chimg minh rang kim ngach xuat khau rau qua ctia Viét Nam ting lién tuc trong cac nam tir
2010 dén 2017.

Loi giai
2) Vo= ) =003 0,085 40,25
b) Tap xac dinh: D=[0:7]
Ta c6: vi=1{ iv)=0%y e nén y= f(\) ludn déng blél’l Yy e [0.7]

Vay kim ngach xuét khau rau qua cta Viét Nam ting lién tuc trong cac nim tir 2010 dén 2017.
Bai 19. Xét mot chat diém chuyén dong doc theo truc Ox. Toa do cua chét diém tai thoi diém !

)= — 0+ 9

£ . s X N oA A £, 4:A .
duoc xac dinh boi ham so6 - véi 120 Khido * (t) la van toc cua chat diém tai

thoi diém £, ki hidu YV () 13 gia téc chuyén dong cua chét didm tai thoi diém , ki higu 40
a) Tim cac ham V(1) va @(t)

b) Trong khoang thoi gian nao van téc clia chat diém ting, trong khoang thoi gian nao van toc
cua chat diém giam?
Loi giai
' _.I." ='2‘_ ¥ L — r _ e
a)TaC(')l['f]_'-['f] -1 ?;:f[r] Vity=0r =12

b) Pé tim khoang thoi gian nao van tdc cta chat diém ting, trong khoang thoi gian ndo van tdc
cua chat diém giadm ta di xét sy bién thién cua ham v(t).

o Vi) =0 tr—12=0=1=2

Béng bién thién:
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Dua vao bang bién thién ta co:

Van tdc cua cht diém ting khi t > 2 va van téc cta chét didm gidm khi 0<t<2,
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