PHAN E. TRA LOI NGAN

Caul. Cho &%) 1a mot nguyén ham ctia ham s0 flx)=e(a ‘*}_Héms@ F(x) ¢ bao nhicu
diém cuc trj?
Loi giai
. . &=0
: (.3 ) N ATl i [ s v Ux-dr=0U¢
Ta ¢6 F‘{x}:j{x}:e {_'n. - 4_1}’ FQ{.\}—DU e {.1 - 4.1}—0 g:t|

F(x)

Suy ra ham s c6 3 diém cuc tri.
flx)=3x" - dx+1 va F(2) =2. Tinh F(3).

Loi giai

Cau2. Chohamsb F(x) 12 mot nguyén ham cuia ham sb -

, Flx)= J'_f'[_r}a’.r = Jt?w‘ - Ax+1 =X - 257 + _1'+C. Ma F(2)=2 nén suy ra C =0

Ta c6
F(3)=12

F(x) =x - 2x°" +x

Vay ham s . Suy ra

Cau3. Chohamsé =f(x) ¢ dao ham cap hai trén R thoa man f () =12x" +0x- 4, £(0) =4 va
SO =1 1ipn SO,
Loi gidi

SWACE J‘_,f' (x)dx = JU 2x7 +0x- 4y =4x’ + 357 - 4x 4+ C |

= fx)= f_f (x)dx = Jt4.r3 +3x7 - 4x+C, )=x* +x° - 24 +Cx+C,.

£10) =4
=

o |_f'f_l} =
Theo gia thiét, ta co '

c, =4 ?C': =4
=
1+1- 2+ C +4 =1 G, =-3

= flx)=x"+x -2x"-3x+4

= f(3) =85

. |
ﬁD,I}" dx =- — b" +C b . . , - .
Caud. Giasur Na . V6i %Y 1a cac hing sb duong. Gia tri ctia bidu thire ? bing
bao nhiéu?

Loi giai

foayar =00 s o 2 OD oo O,
Ta co: In 0,1 In10 In10
a
C0p 2 =100
Suyra ¢ =10.6=0.1 vay b
(-2) P =
' () =(- 2)(2x +1 -1) =
Caus. Chohimsé F®) 12 mot nguyén ham cia hamsé 7 )~ - D 6 Tinh
Fl-1
2

(viét két qua dudi dang s thap phan va lam tron dén hang phan tram).
Loi giai



) = - 2)(2x +1) =237 17 - 4x- 2
Ta co:

V= (Fix)de = (2" + 2 - dv- 2)dr
Suy ra Flx) _[f[.x}dm Jt._..‘l. + 3= 4y .,)rh

= P.‘r'—‘ dv + fi': dx - I4T dx - J‘Zd‘r
1

S B
=—x +—x -2x-2x+C,CeR
2 3

| .
F(-1) =1 _  Fx)=—x"+_—x-2x" - 2x
Ma nén suy ra C=0 Vay ham so 2 3 . Suy ra
‘ N LT
2] 96

Cau 6. Cho ham s )

r=f(x) 6 F(x)=4x" - m+1 ’ f(2)=1 r=f(x) cht

va ¢ d6 thi ciia ham sb )
truc tung tai diém c6 tung d6 bang 3. Tim duoc f ) =ax” +bx+c voi @D €L i ab+e.
Loi gidi

Fx)=x"-(m-Dx+C

Ta co:
O =3 (__' =3 (_" =3
16- (m-1).2+C Lz | gm 10
‘ = (m-1).2 = -1 = —
Tur gia thiet, ta ¢o: ' \m Lm
(a =1
.f("-) =y -Oy+3=1h=-9= g+h+c=-5,
c=3

Do do:

Cau7. Mot vién dan dugc bén 1én tir mat dat theo phwong thing dimg véi vén toc ban dau 1a 30m /s
9.8m/s° . Tim van tdc cua vién dan & thoi diém 2 gidy.
Loi gidi

Gia tdc trong truong 1a

v(t) =30- 9,84t ::U}.

Ta co:
, s (Y =
Vay van téc ctia vién dan & thoi diém 2 gidy 13 V() =10,4(m/sy
2x* - 3x+6 . ax’ +bx+¢

B i Fl{‘l.} = , lf fﬁ,} =—
Cau 8. Biétham so x la mgt nguyén ham cuia ham s6 x (voi
a.b.¢ 13 cac 56 thuc). Khi d6 gia tri @+b- ¢ bing?

Loi giai
' 0| 6 2x -0
Ff_.r]n:‘ dx- 34| =2- L =20 . , |

Ta cb | X ) x° X g F ) :_f(x}, suy ra @ =2;b :0; ¢=-6 Do do
a+b-c=8

P , N — 2l - c vy =Y ein v - -
Cau9. Bibthamsb F(¥) =asinx+bcosx 15 o¢ noyvan ham cia ham sé / (¥) =280x- COSx s

d6 gia tri cua @ +2b bing?
Loi gidi



J'_;"[.r}a’.r = JU Sin x - cosx)dx =-2cosx- sinx+C suy ra F(x) =-sinx- 2cosx suyra 9= b =-2
Do db a+2b=-5
2
¥ s F(x) fy=2ese TS
Cau 10. Biét ham s6 *'*) 1a mot nguyén ham cia ham so # '/ == " ova In2  Gia tri cua
F(2) (lam tron dén hang phan muoi) bang?
Loi giai

J‘_}' (x)dx = J(E" + 3_1"}3’.1' = +x 4+ F(x)=——+x +C

In2 , suy ra In2 )

2 2 2
F(l)=—+14+C=—-= C=-1 Fl2)=——+2"-1=I2,8
Ta ¢6 In2 In2 Do d6 In2
I m
——dx =ax" +C

Cau 11. Gidst J‘_ v6i @ 1a hang s6 thuc, 7 1a s nguyén duong, 7 1a sb nguyén va

woc sb chung 16n nhit cua 7 va 7 bang 1 . Gia trj cta biéu thie S =@ +m+1 [3 bao nhiéu?
Loi giai

-5
+1

1 -7

rg:_‘{h = ‘I‘LF(I'.T = rm dy = _1:. e :-'}_?’L:+ s :?_T TR

= i i

x? +1 x?

-3
atmtn=—- 2+3=-0,5

Cau 12. Ki hi¢u () 13 chidu cao cta mot cdy (tinh theo mét) sau khi trong X nam. Biét ring sau nim
A2
‘ , : L ) =—
dau tién cdy cao 3 m . Trong cac nam ti€p theo, cdy phat trién voi toc do X (tinh theo mét/nam).
Chiéu cao cta cdy d6 sau 5 nim (lam tron dén hang phan mudi) bang bao nhiéu mét?
Loi giai

NP _
.FF (x ) —‘erm =\2In|x[+C h(x) =+21n| x| +C

, suy ra

Taco M) =2In1+C =3 quyra € =3, Do do 5 =2In5+3 ~5,3(m)_

Cau 13. Mot 6 t6 dang chay vdi van tdc 17.5m/'s ngudi 1ai xe dap phanh. Tir thoi diém do6 6 to
-::
. oovit) :3—”— Eff_m /%) . ? o
chuyén dong véi van toc 2 2 , trong d6 ¢ (tinh bang gidy) 14 thoi gian ké tir luc bat dau

dap phanh. Quing dudng 6 t6 di chuyén tir lic dap phanh dén khi dimg han bang bao nhiéu mét?
Loi giai
q
. ) vit) =0 = 3—”—L:0-=;:5
O t6 dung han khi 2 2 (gidy).

Quiéng dudng 6 to di chuyén tir lic dap phanh 13



[ & .
s(t) = [1'(r}rr’r = ,IB—” —t |dt _E i+(_“
: 12727772 4
15 2 5
o) =0 s =2t 7t s(5) =22 5- 1.5 =43.75(m)
Taco S0 = ,suyra € =0 suyra 2 4 .Do d6 2 4 )

Cau 14. Ca hdi Thai Binh Duong dén mua sinh san thudng boi tir bién ngugc dong vao séng va dén
thuong ngudn cic dong séng dé dé trimg. Gia str ca boi nguoc dong séng véi véan toe 1a
vit) =- 2—{ +4{ fm/ h)
3 . Néu coi thoi diém ban dau ? =0 13 luc c4 bat ddu boi vao dong song thi khoang
cich xa nhit ma con ca c6 thé boi duge 13 bao nhiéu?
Loi giai

Quang duong con cé boi dugc khi boi ngugc dong la:

P
S(t)= |'rf_.f}a’.f = ﬂ - e dr =- I_.r3 +4t+C
L ll 5 | q

vi S(0)=0 sy suyra € =0,

S(t) =- l.rz +4t =- I—(.f: - 206 +100)+20 =- I—[.f - 10Y +20 <20
Do do: 3 3 3 .
Viy khoang cach xa nhit ma con ca c6 thé boi dugc 1a 20km

CAu 15. Mot vién dan duge ban 1én troi voi van toc 1a 80m/s bit dau tr 2m . Hay xac dinh chiéu cao
clia vién dan sau thoi gian 5 s ké tir luc ban (1am tron két qua dén chit s6 thap phan tha nhat).
Loi giai

Ta c6 van tdc cta vién dan tai thoi diém ? 1a

v(t) = ‘I‘- 9,8dt =-9,8t+C,.

Do 1(0)=80 5 v(0)=-9.8 0+C, =80

= €, =80 = v(t) =-9,8¢ +80.

D06 cao cua vién dan tai thoi diém ? 1a

.sf_.f}_l' Hdt = |'( 9,8t +80)dt =-4,9" +80t +C..

vi $5(0) =2 o s(0)=-4.9 0P +80-0+C, =2 C, =2= s(t) =-4,9" +80¢ + 2.

Vay sau khoang thoi gian 5 ké tir lac ban, vién dan & do cao

s(5)=-4.9 5 +80 542 =279,5(m).

Cau 16. Mot vat dugc ném Ién tir do cao 300m g van téc duge cho boi cong thirc
i) =- 29, : . PR e et s e R P S
v(t) =-9,81r+29.43(m. 5) . Goi h(t)(m) la do cao cua vat tai thoi di€ém ((s) . Sau bao lau ké tir khi bat
dau dugc ném 1én thi vat do6 cham dat (lam tron két qua dén hang don vi ciia mét)?
Loi gidi



9,81 ,
hit) = rl'[r}tfr = r(-Q.Slr +20,43 )dt =- é;' +29,43t+C

Tacod
Vi vat dugc ném 1én tir d0 cao 300m nen h(0) :300. Suy ra C =300
9,81 ,
hit) =- ﬂr +29,43+300 o ) (1) =0
Viy 2 . Khi vit bit diu cham d4t tmg véi (D) =0
9, s
- ﬂr +29.43: +300 =0 = ¢ =[1
Néntaco 2 hodic f ~=5

Do >0 pen £ =11 (),

Cau 17. Mot may bay dang chuyén dong thing déu trén mit dat v6i van toe ¥ ="/ 5) thi bit dAu ting
tbc vi do bién thién van tée 13 ham sé 90) ¢ db thi ham sé 1a duong thing nhu hinh v&.

a

Qb -----

156 t(s)

Sau 15s ting toc thi may bay dat dén van toc di1 16n dé phong khoi mat dat. Hiy tinh van toc khi may bay
bt dau roi khoi mat dat.

Loi giai

Puong thing @) =M +1 & qua gbe toa do O(0:0) y3 digm A16:90) pay suy ra

mO+n =0 {n =0
—
m 15+ 0 =90

= alt) =0t
m =b

Ta hiéu rang, nguyén ham cia gia toc a(t) chinh 14 van tdc cua vét chuyén dong. Do d6 ta co
v(t) = [a[.r}a’.r = |'f:m’; =3t" +C.

Tai thoi diém bt dAu tang téc thi xem nhw £ =0 va van téc luc do 1a ¥ =30 /)

Suy ra vil)=3= 3.0 +C =3 C=3= wt)=3t" +3

Vay véan tde may bay dat dugc khi bt dau phong khoi mat dat 1a

v(15) =3 15" +3 =0678(m / s).

Cau 18. Mot nghién ciru chi ra rdng sau * thang ké tir bay gid, dan s cua thanh phd A s& ting véi toc
do v(x) =10+ 24/2x +1 (ngudi/thang). Déan sb cia thanh phd sé& tang thém bao nhiéu trong 4 thang t4i.

_ llax+b
n+1

Olax +b)"dx +C

Viét két qua 1am tron dén hang don vi. Cho biét
Loi giai



Goi F(¥) 13 dan 6 cua thanh phd sau X thang ké tir bay gio.
Tbc d6 thay db6i cua dan sb 1a vix) =10 +242x +1

flx)= ﬁl 0+ 2y2x+1)dx =10x+2 IJE.T + 1l

Suyra -

! 3
J}I‘Er+ ldx :|— J‘(Er+ )2d(2x +1) :I—[Er+ 1) +C
Do 2 3 ,nén ta co

] 3
f(x)=10x+ %f_h— +1) +C
S6 dan trong 4 thang tdi 1a

~ : ( . [
F(4)- £(0) =104 +=(2.4+1)2 +C- ‘ 0+=+ r:‘ ~57
3 -3 (ngudi).

Cau 19. San pham A c6 ham loi nhuan bién theo san lugng 14 M =- 1000 +1000

Biét rang, néu chi ban dugc 100 san pham thi cong ti 156 50000 don vi tién t& (1 don vi tién té 1a 1000

7(0)=aQ” +b0 +c tinh

déng). Ta tim dugc ham loi nhuan theo 0 12 mot ham s6 bac hai ¢6 dang

7000a + >
1000

+c
?

Loi giai
Taco

T = J‘( 1000 +1000)d0 =- 500 +10000 +C,C 14 hing s

yj 7(100) =-50000 4., vi tién do bj 13, nén ta c6
a(100) =- 50(100)" +1000(100) + C =-50000.
Vay C =350000

Ham loi nhuan 13 “T(@) =- 500" +1000Q + 350000

T000a +
Khi d6

+c =]

Céu 20. (PH Su Pham-PGNL-2020) Mot vat chuyén dong véi ham s gia toc 1a ali ). Biét rang do thi

N  a\t n 0,6 \ L. an v A X . NP — .
ham so6 Q trén doan [ ] duoc cho nhu hinh duéi day va van toc tai thoi diém ? =0 13

v(0)=10m/s)



S @

I
|
I
|
I
|
|

6

Tai thoi diém ¢ =6 gidy, van téc cua vat 13 bao nhiéu? (1am tron két qua dén chir s6 thap phan thu

nhat).
Loi gidi
2
Tl’ U= =2
alt)=] <
_ 5.
X ﬁ ,EH*_;J: ﬁ L2 =t =0
Tt do thi ta co | 4 2
e
%f:ﬂ‘l 0=t <2
vi(t)= [a(r)dt =
I ﬁ‘ﬁ{-+3ﬁ_ﬁi+f 2 =t =6
v =10n/s) 3 5 2= =
Ma nén . 2 .

Vi van toc 1a ham so lién tuc nén

lilpr(f)zllilﬂr(f)ﬁ J2 +1 :@+3\E— JB+CcsC :M

2

Do dé v(6) =1+ 31,5+ 2\}’?_; =8,7(m / s)

Cau 21. Toc do ting cac cap doi két hon (don vi tinh: triéu ngudi) ciia nude Mi tir nam 1970 dén nim

2005 c6 thé dwoc mé hinh boi ham s6 / () L2187 = 4472047091 (ot 13 pam 0 =0 6 v nim
1970). S lwong cap d6i két hon vao nam 2005 1a 59513 ngan ngudi. Ta tim duoc mdt mo hinh biéu thi
cho s6 lugng céac cap doi két hon cia nude M.

Str dung md hinh d6 dé du doan sb lugng cac cip doi két hon caa nude Mi vao ndm 2012.

Loi giai
Pé tim mot mo hinh cho s6 luong céc cip doi két hon tim nguyén ham caa 1@ .
F(f) :J(l._zlsﬁ - 44,72 +709,1 Mt
_I._EISE_-,_ 44,72

3 2
=0,400¢" - 22,306 +709,1t + C.

t+709.1t+C

S6 lugng cac cip doi két hon vao nam 2005 1a 59,513 triéu nguoi nén ta co

F(35) =359513 = 0,406 -35 - 22,36 35" +709,1 35+C
=59513 = C =44078,25.



Vay mé hinh cAn tim 12 Fit)=0,400¢" - 22,36t +709,1r + 44078, 25.

F(42) =65097,138

S6 lugng cac cip doi két hon vao nam 2012 1a (triéu nguoi)

Cau 22. Chu mét trung tdm thwong mai muén cho thué mot sé gian hang nhu nhau. Nguoi d6 mudn
tang gia cho thué cia mdi gian hang thém X (triéu dong) (x 20) . Téc do thay ddi doanh thu tir cac gian

hang d6 dugc biéu dién bai ham sd T (x)=-20x+ ?’DD, trong do T (x) tinh bang triéu déng. Biét rang

néu nguoi d6 ting gia thué cho mdi gian hang thém 10 triéu dong thi doanh thu 1a 12000 triéu déng. Tim
gia tri cia X dé nguoi d6 c6 doanh thu 14 cao nhét?
Loi gidi
N — . I | T T o 2 .
Ta c6: T(x)= I‘T (x)dx = IT 20+ 300y =-10x" +300x+ O, CE IH'
Khi ngudi d6 ting gia cho thué mdi gian hang thém 10 triéu dong thi doanh thu 1a 12000 triéu
\ — =12
ddng. Nén tmg véi ¥ =10 ta co 110y =12000 suy ra

12000 =- 10.10° +300.10+C = C =10000.

T(x) =- 10x" + 300x + 10000 Ta cb
I(15;12250)

Viy T(x) 13 mét ham s6 bac hai véi hé s6 @ <0 va db thi
ham s6 ¢6 dinh 13
Vay doanh thu cao nhat ma ngudi d6 c6 thé thu vé 1a 12250 triéu dong va khi ¢6 mdi gian hang da
tang gid cho thué thém 15 tri¢u dong.

A A A A an e .k o ra[r}:5|:05.r(u:_-'.;3)
Cau 23. Mot vat chuyén dong véi gia toc dugc cho bdi ham so

. Luc bt dau
chuyén dong vat c6 van tde 2,5m/s . Tinh gia tdc cua vat tai thoi diém van tde dat gia tri lon nhét trong
7(s) dau tién.

Loi gidi

e e A,1'[(}:Ihf_.’}-ﬁ'!zrEEDSFffFZSSiI]F+C
Van noc cua vat duoc biéu dien béi ham so . . .

2.5mls

Khi bat dau chuyén dong, vat cé van toc nén ta co:

v(0) =25 5sin0+C =2,5 = C =2,5.

T
t=—

5 : 1, AL L - .
*=. Vay van toc dat gia tri 16n nhat tai 2 Khi

=0 (m.-" 5:)

] =5g] +2.5 .5 I +2.5=<
Suyra1[r} Ssint+2,5 . Ssint =7

| T T
ﬂ‘— :EED'S‘—
2 | 2

. T
do, gia tdc cta vat tai thoi diém 2 13
Céu 24. Mot vién dan duoc ban thang dimg 1én trén tir mat dat véi van tdc tai thoi diém ! (r=0 la thoi

diém vién dan duoc bin 1én) cho bai Y1) =180 %8(m/3) T4 46 cao cua vien dan (tinh tir mit d4t)

khi no dat d6 cao cuc dai (1am tron két qua dén chir s6 thap phan thir nhat).
Loi giai

D6 cao "D ciia vien dan tai thoi diém ! 1



hit) = J'(ISD - 9, 8¢\t =180¢ - 9.8%+C =180t - 4,9+ +C.

Thay ¢ =0 ta duoc h(0) =C =D. Vay h(t) =180¢ - 4.9;3[,!;:}.

180

max

Vién dan dat d6 cao cuc dai tai thoi diém 9.8 Kni do,

h., =180¢ . -4.9 . =10531(m)

Cau 25. MOot quan thé vi khuan ban dau gdm 500 vi khuan, sau d6 bat ddu tang truong. Goi P(t) 13 66
lwong vi khuan ciia quan thé d6 tai thoi diém ?, trong d6 ¢ tinh theo ngay (0=2=10) 14c do tang truong
clia quan thé vi khuan d6 cho bdi ham sb P (t) =k ‘E, trong do k1a hang sd. Sau 1 ngay, s6 luong vi
khuan cta quan thé d6 da ting 1én thanh 600 vi khuan. Tinh sé lwong vi khuan cta quan thé d6 sau 7 ngay

(1am tron két qua dén hang don vi).
Loi giai

S

[P (1)de = ffenfede =§a—JF+c =P(1)
3

P(0) :;kJDT+ € =500= C =500

2 -
P(1) =§1¢-JF+500 —600= k =150

Vay sb luong vi khuan ctia quan thé 6 dugc biéu dién boi ham sb P(t) =1 DDJF +300
S6 lwong vi khuan ciia quan thé d6 sau 7 ngay la: P(7) =1 DDJF +500=2352 (con)

Ciu 26. Mot vién dan dugc bin thing dimg 16n trén tir mat d4t véi van tdc tai thoi didm ' =0 13 thoi
.2 - L 1A . vit) =150- 9, X N s ea , N
di€ém vién dan duoc ban 1€n) cho boi v(t) =150~ 9, 8t(m | 5) . Tim dd cao cua vién dan (tinh tir mat dat).
Khi né dat do cao 16n nhit (1am tron két qua dén chit s6 thap phan thi nhat ciia mét).
Loi giai

Do cao h(®) cia vien dan tai thoi diém 7 1a

hit) = ﬁISD— 9,8¢)dt =150¢ - 9,8 -%+C =150¢ - 4,9%° +C67

Thay # =0 ta duoc h(0) =C =0

Vay h(t) =150t - 4.'5'!:{_}1:]'.
150

Vién dan dat d6 cao 16n nht tai thoi diém 9.8 Khido

h.. =150t -4.9 . =I148,0(m).

TN



CAu 27. Mot hd nudc bi 6 nhiém duge xur li béng mot chat diét khuan. Toc do phat trién cua sb luong vi
3000
B(t)=- ——,t=0

(1+0,2t) voi BO 136 lwong vi khuan trén mbi ml

khuan séng s6t dugc mo hinh béi
nudc va ! 1a s ngay tinh tir khi hd nudc duoc xir 1i. Biét s6 lugng vi khuan ban dau 1a 10000 con/ml
nuée. Sir dung mo hinh nay xac dinh luong vi khuan sau 5 ngay.

_ 1(ax +b)y"**

n+1

Ofax +b) +C

Cho biét

Loi giai
Tdc do phat trién cta so luong vi khuan song so6t dugc mo hinh cho béi cong thire dao ham

3000

B(t)=- ——— _t=
f_|+[:|.2{}' 288

Nguyén ham cua B () 13 ham B bidu dién 56 luong vi khuan séng sot trong ngay thir 7.

Ta co
B(t) = [ﬂm =- 3000 IT_I +0,2¢)  dt
Ji+0, 207 .
g
=15000(1+0,2t)"'+C = 15000 +C
1+0,2¢

Vi s0 lugng vi khuan ban dau la 10000con /'l yyée nén ta co

B(0) =10000 = 15000 +C =10000= C =-5000.

Vay ham sb biéu thi sb lugng vi khuan séng sot tai ngay thir  1a

15000

1+0,2¢

- 5000,

Bit)

S6 vi khuén sau 5 ngay s& 1a B(5) =2500con | ml).
Céu 28. Tbc do phat trién cta s luong vi khuan trong hd boi duge mo hinh bai ham sd
B (1) = 1000

(1+0.3t)° trong do B() 134 luong vi khuan trén mdi ml nudce tai ngay thi . S6 luong vi
khuan ban dau 13 500 con trén mdi ml nudc. Biét rang, mirc d6 an toan cho nguoi sir dung ho boi 1a s6 vi
khuan phai dudi 3000 con trén mdi ml nude. Hoi sau bao nhiéu ngay thi nguoi ta phai xt li va thay nudc
méi cho hd boi.

t=2

_ lax +by

+C
n+1

Ofax +b)

Cho biét

Loi giai

S6 lwong vi khuan tai ngay thir ¢ dwoc mo hinh boi ham sd B 13 nguyén ham cua B () . Taco

t) = [LDJ:# =1000 I‘(I+D.3.f}'%f.f =- &+
J(1+0,3t) . 0,3(1+0,3t)

S6 lugng vi khuan lac ban dau 1a 500 con trén mdi ml nudc nén

10



_ looo
0,3(1+0.3 0)
11500

—

B(0) =500 =500

Suy ra ham s biéu dién cho s6 lwong vi khuan tai ngay thir  1a:

__ 1000 11500
0,3(1+0,3r) 3

Blt) =

S6 lugng vi khuan duéi 3000 con trén mdi ml nudc thi nguoi boi van an toan va ngudi boi khong an toan
khi

ﬁ
B(t) 23000 o - — 1000 11500 560
0,3(1+40.3r) 3
1000 _ 2500
= = ==
0,3(1+0,37) 3
= 140,3 =4

=t =|0.
Viy vao ngay thtr 10 thi s6 luong vi khuén sé& 12 3000 con va hd boi khong con an toan, can phai thay
nudc moi.

, , —
Cau 29. Nguoi ta thay nudc méi cho mét bé boi cd dang hinh hop chir nhat c6 df sau la hy =280cm .

Gia su h(t) 13 chidu cao (tinh bang cm) ciia myc nudc bom dugc tai thoi diém t gidy, biét rang toc do

|
h(t)=—aft+3 o
ting cua chiéu cao muc nudce tai gidy thir 7 13 500 va luc dau ho boi khong c6 nude. Hoi sau
3

bao 1au thi nudc bom duoc 4 do sau ciia hd boi? (lam tron két qua dén hang don vi).

} {ﬂx +b]ﬂ+1

O(ax +b) dx = +C
Olax+h) a n+1l

Cho biét

Loi giai

Ta biét rang, chi€u cao h(@) ctia muc nudc bom dugc chinh 1a nguyén ham cta toc do tang h(®) cla
chiéu cao muc nudc.

hit) = I."i (t)dt = I‘Li‘j{ +3dt =

3
500 2000

(t+3)° +C.

Lic ban diu (tai ! =0) hd boi khong chira nuée, nghia 1

h(6) =0 — (0+3) +C =0 C=- > .
2000 2000

Suy ra myc nudc bom dugc tai thoi diém ! gidy la
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3
Theo gia thiét, luong nuwdc bom duoc bang 4 d6 sau ctia hd boi nén ta co
-3 3

W) =2k = —(143) - =2 280
4 2000 2000

= (t+3)° =140004,33
= t =7234 (s).

Cau 30. D6i véi cac du an xdy dung, chi phi nhan cong lao dong duoc tinh theo sb ngay cong. Goi " (1)
1a s6 lwong cong nhan dugc st dung & ngay thir ¢ (ké tir khi khéi cong du an). Goi M(1) 13 54 ngay cong
duoc tinh dén hét ngay thi ¢ (ké tir khi khoi cong dy an). Trong kinh té xay dung, ngudi ta da biét rang

M (t) =m(1) st cong trinh xdy dung du kién hoan thanh trong 400 ngay. S lugng cong nhan duoc st

dung cho boi ham sb m(t) =800~ 2t, trong d6 ! tinh theo ngay (0 <t <400),m(t) tinh theo nguoi. Pon

gia cho mot ngay cong lao dong 14 400000 déng. Tinh chi phi nhan cong lao dong cta cong trinh d6 (cho
dén luc hoan thanh).
Loi giai

Fr:f_.r}a'.r = IT_EDD- 26)dt =800¢- t* +C

Vay M(t) =800¢- ¢t

M (400) =800.400 - 400° =160000 (ngay)

S6 ngay cong tinh dén khi hoan thanh duy an 1a:
Chi phi nhan cong lao dong ciia cong trinh d6 1a: 100000.400000 =04 vy VND
Cau 31. Mot quén thé vi sinh vt c6 téc do tang sb lugng ca thé duoc udc luong boi

P (1) =l i;D“'I"r_(cél thé/ngay) voi 0 = =10 trong do P() 13 54 luong ca thé vi sinh vat tai thoi
diém ? ngay ké tir thoi diém ban dau. Biét rang ban dau quan thé c6 1000 ca thé.

U'dc lugng sb ca thé cta quan thé sau 5 ngay ké tir thoi diém ban dau (két qua 1am tron dén hang
tram).

Loi gidi
1 ~ 3
P(t) = I'Pf_.r}n-'.r = PSDJF(:‘; =150 |Tr3n’.r =150 -;.ﬂ +C =100t + ©

Theo gia thiét, ta c6 P(0) =1000 ,suyra C =1000

Do dg P(1) :mm\ﬁnom

Ff5} =100 5 .J§+ 1000 :5[][]J§+ 1000 =2100 (Cé. thé)

Cau 32. Mot vat chuyén dong thing doc theo mot duong thing (c6 gan truc toa do Ox v6i do dai don vi
bang 1 m). Biét rang vat xuat phat tir vi tri ban dau 1a gbc toa d6 va chuyén dong voi van toc
v(t) =8+ 0,4t(m/s) , trong d6 ! 1a thoi gian tinh theo gidy (t=0)
Hoi tai thoi diém nao thi vat di qua gdc toa do (khong tinh thoi diém ban dau)?
12



Loi gii
.Tf_.r}—l' (t)dt = |'(8 0,4t)dt =8¢ - 0,2¢" +C

x(0) =0 v(t) =8¢- 0,267 (¢ =0)

Ban dau vat ¢ goc toa d nén , suy ra ¢ =0 ,suyra -’

Ta co ¥() =0 8¢- 0,2t =0= ¢t =0 hodc ! =40

Vay vat di qua géc toa do tai thoi diém ! =40 giay (khong tinh thoi diém ban déu).

Cau 33. Mot vat chuyén dong doc theo mot dudng thang (c6 gan truc toa do Ox v6i do dai don vi bang

LA, A X an Y , =2t- Tf o=
Im). Biét rang vat chuyén dong vdi van toc (tinh theo m/s) la’ v(t) =2¢- (0 =t <10

, tinh theo gidy) va
lac dau vat & vi tri ¢6 toa do X, =2 . Tai thoi diém ? =6 gidy, vat cach vi tri ban dau bao xa?

Loi giai

x(1) = J'rf_f}d.r - ‘I(E.r— i :EJ‘{G’{ - ‘F’:d{ =t - gﬂf.

Ta c6

x(0) =x, =2

Theo gia thiét, , suy ra C=2

x(t) =t - L 2.0 =t <10
Vay

| x(6) - x(0)|=|6" 0

3

=30

Ta co
Vay tai thoi diém 7 =0, vat cach vi trf ban dau 36 m.

Céu 34. Gia st toc do ting tru:(mg ctia mot quan thé mudi thoa man cong thirc

VA1) =0.2N(1). 0 =t =5, trong d6 ! 1a thoi gian tinh theo ngay, N®) 13 56 ca thé mudi tai thoi

v(t) =InN(t),0 <t <5 . Ching to

diém ?. Biét rang ban dau quan thé mudi c6 2000 ca thé. Pat -
rang ¥ (1) =0.2 'y do, tim duogc N(t) ygi 0 <t <5

Khi d6, hiy tim sb luong c4 thé cua quan thé mudi sau 3 ngay (két qua 1am tron dén hang trim).

Loi giai
(&) =[ln M) = "I__;:}} :Di;i” 0,2
Suy ra ¥(it) = rl (t)dt = .IU.EG'F =0,2¢ +C.
Do db. In N(t) =0, 2t +C suy ra N(t) =" =C, " (v6i C, :ef)'
Ta c6 Ny =2000 , suy ra G, 22000’ suy ra N(t) =2000 ",0 <t *_15.

N(3) =2000 € <3600 (4 )

Céu 35. Trong mdt dich cum, téc d6 ting sd trudng hop mac bénh ctia mot thanh phd duoc ude luong

boi VO =106 riomg hop/ngay) trong do V() 1a sé truomg hop méc bénh sau thoi gian ! ngay ké
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tir khi bat dau dich. Biét rang thoi diém bat dau dich ¢6 5 truong hop mac bénh. Uéc lugng sb trudng hop
mic bénh cta thanh phd sau 10 ngay dich bat dau.
Loi giai

L e
€
a2 +C 02
Ine™~ =50 +C.

N(f) = [N (1)dt = 0 -¢** dr =10 [(¢**) dr =10 -
. t J'lflrjlc t J(c t

Theo gia thiét, V(©) =5 quyra 50+C =5 gy a C =45

Vay .':"r:[lr} :5[:] 'ﬁ;‘l.zl - 45 .

. _ 0290 _ a8 17,
N(10) =50 e 45 =324 (trudng hop).

Viy sau 10 ngay ké tir khi dich bat dau, thanh phd c6 khoang 324 truong hop mic bénh.

Cau 36. Khi nghién ctru dich sot xuét huyét & mot dia phuwong, cac chuyén gia y té udc tinh rang tai

ngay thu 7 c6 F(m) ngudi mac bénh (sau khi da 1am tron dén chir s6 hang don vi). Biét rang toc do lan
q
. F(m)=—— . —0
truyén bénh la 2m+1 va ngay dau tién (m =0) nguoi ta phat hién ra 50 bénh nhan. Hay xac

dinh biéu thtc cua F(m) va sb ngudi mic bénh & ngay thir 10.
Loi giai
Tur gia thiét ta c6

Flm) = rF (m)dm :J'

dm =75In|2m+1|+C
2m+1

F(0) =C =50

Vay F(m) =75In|2m+1[+50

S6 ngudi mic bénh ¢ ngay th 10 1a: F(10) =278 .

Ciu 37. Cho ham sé /)-8 jign tuc trén tap R | trong @6 Fx)>0(VxER) pig rang

Ve — £« ) ol e —(Sx - T\ £l x ’ _
_[j[.m}dm fix)+C v _[;[.1} gl x)dx =(5x “}"HJHC.Timséthuc 4 thod man g[ﬂ}+gf‘ﬂ}_3.

Loi giai
Taco [f(x)dx =f(x)+C = f(x) =/ (x)

f}‘f x)glx)de =(5x- 2) -fix)+C= fix)-glx)=5f(x)+5xf (x)- 2f (x)
= flx) glx) =5f(x)+5xf(x)- 2f(x)

< f(x)(g(x)- 3-5x) =0

= g(x)-3-5x=0(vif(x)=0)

= g(x)=5x+3= g(x)=5

= gla)+g(a)=Ba+3i+5=3=>a=-1.

[0; +0) thoa man * 2

x4+ f(x),
rffrﬁ —?+_1J_1_+C

Cau 38. Cho ham s6 f(x) lién tuc trén nira khoang
Biét rang f(0) :2, tinh f(9).
Loi giai
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= f(x) :‘r"+%.‘r x+4(C+C)

f(0)=2=2=4(C+C)= C+C =
Ma

bd | =

= f(x) =x +§.‘r«f;+2
= f(9) =707

Cau39. Cho hamsé () 13 mot nguyén ham ciia ham s J(x) trén R . Biét rang
s

. F
f(x) =6x+4sinx- 3cosx, f(0) =1, F(0) :3. Tinh [ 2

. Viét két qua lam tron dén hang don vi.
Loi giai

flx)= J’f'l[x )x :ﬁﬁ'T +4sinx- 3cosx)dy =3x° - 4cosx- 3sinx+C

o _f{ﬂ} =l= -4+ =l= C:S

= f(x)=3x"- 4cosx- Isinx+5

Taos FO)= [ (x)ex = J[3.‘r' - 4cos x- 3sinx +5Mx

=x -4sinx+3cosx+5x+C

- — —
Ma F(0)=2=3+C=2=>C= |'

= F(x) =x - 4sinx+3cosx+5x- |

‘x| (x| . T T T
F{—| :[—| - dsin—+3cos—+5 —- 1 =10

% ¥ 2 3 ¥
Suyra Fo o ] a i i

(x) FG)=2x41 (=5

Céu 40. Cho ham s J x4c dinh trén R thoa man . Phuong trinh

f(x)=5

¢6 hai thlél’n X, , X, Tinh té)l’lg 5 :ng: |.T| | +10g: |.T:| .

Loi giai

Ta cé: f(x) :J‘f'(.'r)d'r = JIE.T+I)dT =x’ +.‘r+C.

vy fD=5= 14140 =5 C=3= f(x)=x" +x+3

, , x =1
f()=5o X +x+3=50 F+x-2=0 |

—_1
Xét phuong trinh: =

s =log, |x,| +log, |x,| =log, 1|+ log, |- 2| =I

15



. X=- COs8Xx
A OB
Cau 41. (Chuyén - Vinh Phic - 2019) Biét

y=F , “ A <R .
Y &) ¢6 bao nhiéu diém cuc tri?

Loi giai

thi cua ham so

Vi (F () =f G )nén ta xét sy d6i dau cua ham sb ACY dé tim cuc tri ham sd da cho.

. g(x)=x-cosx b ' (x) =l+sinx =0 ¥x

Ta xét ham so ta
oA g(x) 1 1A A 2A - A ~ \ J4
Vi vay la ham s6 dong bién trén toan truc so.
EaE
==
121 2
LA 7T
-—| = =<0 rre‘-—;—
~ . g‘. 2 2 ,g(x)=0 x A 2792
Honnfrataco * , do do c6 duy nhat nghiém :
Ta c6 bang xét dau
1 —0d Tl T0a
q'(x) +
—"/’ e
gix) / 0
— D<K
I —00 al o

F'(x) = f(z) - 0 +

Két luan ham so6 da cho c¢6 mot cuc tri.

Cu42. (S&Lang Son 2022) Cho ham'sé =/ )

F G+ fx)=x, x€; f(2)

¢O dao ham lién tuc trén i thoa man

. Gia tri bang
Loi giai

Ta co:

F @+ ) =x o f (e +f(x)e’ =xe" = (¢.f (x)) =xe'

. . xe'-e" +C
Neén J(E""._f (x)) dx = fx‘c’""d'r o flx)=xe'-"+C ™ /() :%
. _EI -e'+C
Do/ W =e~ fW=——_ =&

e

£ (x) :.Tr:"" - +e’

Suy ra €

X ) \ ~ \ ) | £ - 2e A
la nguyén ham cua ham s6 x . Hé1do

f(l) —¢ va
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)= cre
=

N y oan — o 3
Cau 43. (THPT Trin Phi — Ha Tinh — 2022) Cho ham s& ¥ =/ (>0 jian tuc rén R va /(1) =€

Biét J(x) =(2x = 3)f(x), Vx &€ lR. Hoéi phuong trinh flx)y=e="" c6 bao nhiéu nghiém?
Loi gidi

£(x) =(2x- 3) f(x) = .f_(-T} .
(x)
%ﬁ{ ﬁl‘r = 3)dx = lll_f-(.‘r]' :.‘r: - 3+ f(x) > 00 £(1) :E3

=3=C-2= C=5= Inf(x)=x"-3x+5

o f(x) =" = f(x) =¥
e g I eI g 2t Jx 44 =37 - Ix+5 e x ==,
A A A ;A - . F(x) A A 1.3 , \ A
Cau 44. (Chuyen Lé Quy Pon Quang Tri 2019) Cho la mot nguyén ham ctia ham so
| T |
f(x)= ) F|—+ﬁf;‘f‘:k . . -
osx Biét 4| voimoi K€Z. Tinh F0)+F(7)+FQr)+..+F(0r)
Loi giai
[ (x)dx =[— & tanx+c
Ta c6 cos” x
tanx +C,, .T'E| - i.ji F £+D,T‘ =l+C, =0= C, =-1
' 22 4 . ' '
tanx+C,, xe £;—T F £+,T‘ =1+C, =1= C =0
12 2] 4 .
| 3T S| | T |
tanx+C,, x&| —:— F|l—+27|=1+C, =2= C, =I
F(x)=; : 272 =114 7| i '
tanx+C,, xE I?'T.: Ig'T‘ FlZ+or| =1 +C, =9= C, =8
2 2 4 )
2 | |
tanx+C,, x€ 'g—r # F %ch =1+C, =10= C, =9.
Suy ra - ' '

Viy FO)+F(1)+FQa)+...+FU0r)=tan0- 1+tan s+ tan 27 +1+...+tan 107 +9 =44,

= - —12¢° 472
Céu 45. (Pé minh hoa 2022) Cho ham s - v=1() c6 dao ham la S () =120 42, VxR va

FWO=3 g FO) o enham caa 7 O thoa man © @ =2 whids £V vy

la nguyén ham cua
Loi giai

{T]—O}"E(T]d'r— {I"T -I'-'*)d'r—ih -I'-'*'r-l'--‘._”

-

vy =3 4r+21+¢ =30 ¢ =-



Ciu 46. (THPT Yén Lac - Vinh Phiic - 2022) Cho ham s6 -

Ciau 47. (S6 Nam Pinh 2022) Cho ham s6 -
(1427) £ () 1 =32 +4x° VxeR f(l)_O.Biét F(x)

v F(0)=10 ) F(2).

P flx)=4x"+2x- 3

Lai co

Flo)=20 0*+0°- 3.0+c,=20 C

5]

Hon nira,

F{.TI,': x- 3x+2

=1"+1°- 7=
SuyraF{I] ' +1°- 3.1+2=1

y=f

, m=L
2e.f () f () =30x e (@) oo =5 s @

Loi giai

2x.f ()4 f(x) 23.1':4’.1_'._ re (0 +)

£l )—— e (0;+00)

= JT}‘(T \l"_
= JT}‘(T)+(J1_) S (x) :ﬁ* Wy e (0; +0)

= [Jm_'._f'(.r)lr 23'_‘;—-:._ Wy e (0;+x)

= JT}‘(‘L): J\?d_‘r :17 + (= JT}‘(‘L):‘LT+ c(*)

f(l)——+r:: c=701)-

%
Thay * =1 vao ta duogc:

Viy f@=i6

=f ()

c6 dao ham

, hay tinh
Loi giai

(I +x )_f"(.r)- | =3x* +4x’ = ' (x) ZM
Ta co I +x°
Suy ra
A +1 3x° [.1': +|)+(.‘l.': +|)

{1]—0}‘{1][11 [41 +2x- 3)dv=x" +2°- 31+C

(x) lién tuc trén (0; +0) théa man
1 I 1
fG) thoa man

G = GeXx = f e =] L+

21.1(x?)

1a mot nguyén ham ciia ham s6

dx = J'(?n': +1)dr =x" +x+C

18



Do f()=0e=2+C =0 C=-2

(x)=x +x-2 ()=(x2) +x*- 2=x"+4*- 2
Vay'f(l) X “.Suyra'f& )=(x) +1 v+ x .
F(x):J‘zl._f'(.r*)dr :zljf(f)dr :zljt.r* +x" - 2)dx :EII%+%— 2x|+D
Do
— _ Yo R

Mit khic F(0)=10= D =10 Suy ra Fx)=3x"+7x" - 42« +10

. , F(2)=3.27 +7.27- 422410 =366
Vay ta co .

Cau 48. (Sé Thai Nguyén 2023) Cho ham sé ¥ =/ (%) ¢4 dao ham lién tuc trén R va
fix)=0,vxeR ’ déng thoi théa man Flx)-fx)- [ ,r}]: =2, Wx e IFw‘.. Biét f£(0)=1 va f(1) =a €
voi “PEZ Gigyri a+b bang

Loi giai

() -f () [FF =26 & 267 [ £(x) -f (x)- £7(x)] =de™

= [E -_f'jl[.r]ll =4 = &7 - (x) =" +C.
+f(0)=1= ¢&" -f7(0) =" +C = C =0.
+f=ae" =" -f(1)='= fA1)="= f(l)=¢".

a=lb=3= a+bh 4

. . . b 1
. fdx)=ar +— — f g .
Cau 49. Chohamso /(%) thda min X fq1) 3’ 2 & 12 pids
2a+b béng

Loi giai

fA)=3p 44p=301)

Taco

|
. X =— .
Ham s6 c6 dao ham lién tuc trén khoang (0’ +¥ ),céc diém x =1 2 déu thudc (0= +¥ ) né
n
5 b @ ax’ b
x] = d=§ +—FHr=—1-r —+C
} qu{ } bt - 3 2x
a b
— — ='}
L f)=2p 37 37C72(2)

1 Fe ) |
f%a b 22 zh+c—-ﬁ(3).
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—"
a b a=.
4 gppc=-t je=l
Tu (1), (2) va (3) ta dugc h¢ phuong trinh 24 12U oPp
2Ja+b=22+1=5
a4
. N =, S@=
Cau 50. (Chuyén Thai Binh - 2020) Cho ham so thoa man va
f (x) =xf (x) vx ElH. Gia tri cia y () bﬁng
Loi gidi
. s fx) f(x) : 1%
FR)=x"f"x)e ——<=x'=> [(Sdr=[x'dxe - —="—+C
IR ST I VAT Kt AT O R
acod
f(:):- i == E :I_tl+(__' = :E lif(‘g) ==
Ma ]9 4 4 4 . Suy ra X+ 3
viy / (1) =- L
Cau51. (D& Thi Cong Bing KHTN 2019) Cho ham sé / () thoa man /() =4 va
fla)=xf (x)= 207 307 i o x>0 Gid tri ctia /(2 bang
Loi gidi
) o () =20 3xt o D) XS () =20 - 3 [-”—” —2v 43
X X X
J(x)
, =7+ 13
Suyra, X lamotnguyén ham ciua ham so6 g(x)=2x 2
Tacé J'(E.r +3)kdr =x" +3x+C, CeR.
/(x) =x +3x+C, CeR
Do do, ¥ 1) véi GER nao do.
vi /=% heo gia thiét, nén thay ¥ =1 vao hai vé ciia (1) ta thu duoe &' =0, tir d6

Flx)=x +3x Vay f(2) :20'

=1(x)

Cau52. Cho him sé b} (0;+OO) \a min 3.1'._3"(.1')— x.f (x) =2f (x)

lién tuc trén thdéa ma
1

‘. ey SO = , , , ,
fG)#0.vxe(0:40) 3. Goi M- ™ 1n luot 14 gi4 tri 1on nhét, gi4 tri nho nhat ciia ham sé
v =1 ()

, VO1

trén doan [1’2] Tinh M-
Loi gidi
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2 co: 3 f(x)- () =2 (x)= 37 () () =227 (&)

T
3 (0)- 27 (x)
= = =2x '
f(x) W F(x) =20, ¥xe(0; +)
.TF' .T':‘ .
= | ——| =2x=» ——=[2xdx =x" +C
| (x) f(x) f
. 1 . x
f===c=2= fG)=—
Ma 3 T +2
F) == (=220 50, vee(0i+w)
X2 o +2)
Ta co:
.T:\
Cf ) == . ) .
Vay, ham so6 x"+2 ddng bién trén khoang (0:+ OO).
() X
.2 oo ) == ‘ , :
Ma [I’“] < (0;+e) nén ham so *"+2 ddng bién trén doan [1’2} .

M :_f‘(z:' :i-ff” :_f‘ﬂ) =l=’ M-m =l
Suy ra, 3 3 '
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