PHAN B. BAI TAP TU LUAN

Dang 1. Tim nguyén ham ciia mdt s6 ham sé so cap
Bdng nguyén ham ciia mgt s6 ham thuong gap (voi C la hang so tuy y)

Sede= X4 ‘ldx=|n|x|+c

0 T n+1 05 '
Osinxdx = - cosx +C. O cosxdx = sinx +C.
v 1 . 1

dx =- cotx+C. — dx =tanx +C.

Osinzx Oco§x

e T Oe‘dx =& +C.

0 Ina '

Mot sé nguyén tic tinh co bén

Q Tich cia da thirc hodc liy thira Y% 3® khai trién.

9 Tich cac ham mii 7 +%a %8 khai trién theo céng thirc mi.

sinza=}— }cosz'a, cosza=}+}m523.
2 2 2 2

Q Bdc chan cua sin va cosin P Ha bac:

9 Chita tich cc cn thire ciia X V- 42 %8 chuyén vé lily thira.
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Loi giai
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Cau2. Tim:
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5 J'silf 2xdx + J'cr:rs: 2xdx = J(silf 2x +c0s* 2x My = Jld.r =x+C
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frky
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18) J'(BJ? - 4sin x)dx =2xfx +4cosx+C
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Do do:



(2tanx +cotx)” =4tan” x+4 +cot” x = +— -]
20) Ta co: CoOs x  sSIn x
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| cos® x sin®x
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Cau4. Tim:
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10)

dyr =-0cotx+C
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11) sin” x

12) J(?r.r: - cosx Jdx =3 [¥dx- J‘Cusm’x =x - Sillr-l-lf"

3 1
dx :3J'Sin.rﬂ'.r- Efr 2dy =-3cosx+4x 2 +C :_3E05_r+i+f

Jx
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Isinx- ——
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) _
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15) 4 2 4 )
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16) ! A I.r I.r .
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; = 3.r+t'l.¥'1)iw =X +—x +C=x|1+—|+C
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J‘Y +Y+1d;{ —J{.¥+Lﬂ+i‘ dx :J{.T‘I‘L_"i‘.‘r-ﬁ dx == - L a7+ C
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19 I(.r +2)(x* - 2x+4)dx = J(.r"‘ +8 My = J'x"‘ dv + JE:?’.:'

4

:L+8x +
4

JJ \ldr_3_|‘ dx- fx dx =3ln| x|- —1.’ 24 C 31n|r|+L+C
20) e

J'fﬁ +1 2y = J(E:"" N I:H‘i' _ J(E: ) dr- IE dy + J‘tf‘(

21) Ve +1

() 1 )
e tx+C=—g" =" +x+C;
" Iné’ 2
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Cau 5.

Cau 6.

Cau 7.

Cau 8.

Dang 2. Nguyén ham c6 diéu kién

f () =35+ =

. Flx) =3 +—x _

Tim ham s6 ¥ =f(x) , biét Ix va AW _l_
Loi giai

1}—ﬂ3\r+—d_‘r ':'1-4"_+3\||r—+(_”

e

f)=s+Cc=l=C=-4

iy /0 =2eE 4

Tim ham s6 7 ¥ bibt rang fx)=2x-0e" s f(0)=-2
Loi giai

fix)= f_f (x)dx = J(E.‘r— be " }?’.‘r =2 f.‘rd‘r— EJJ'(E':)'T dx
()

—+C=x"+3 " +C.
ll]f-- .f(o}:-2suyra 3+C:-2’Suyra C:-S-

Ta co

=x"- 6"
vay /(x) = #3775

Tim ham s§ / (%) , biét rang:
a) fx)=2x"- 4x+1L f(1) =
=1

f(x) =5cosx- sinx, f :

b) Ll
Loi giai
X
flx)=(f (x)de = (25 —41+|}[‘r——— 2+ +C
1 1 X ,
— - e __"} = - _
fi)y=0= H+L” =0=C 2=‘*3‘|[ 5 2x +.‘L+2

b) Fix) :J'_f (x)dx = J‘(S cos x - sinx ) =5sin x +cos .1-+C.

_f" ?T‘ =l=5+C=l= C=-4= f(x)=5sinx+cosx- 4

Biét rang d6 thi ctia ham s6 Y =/ () di qua diém (2) vaco hé sé goc cua tiép tuyén tai moi
1- x

diém (x5 f(x)) 3 X voi >0 Tim ham sb f(x)-

Loi giai
1-x

, _f. {T} = ] g —_
Theo gia thiét, ta cd ¥oygi x>0 vy S(D=2
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f@) = [f (o)dx = f';—f{ﬁ- _ J] o1

1
dy =- —- Inx+C
X | L

X

fi)y=2=-1+C=2= C=3= f(x)=- I—— Inx+3
X

1

X+ 4

dx

F(x) =ln(J¥ +4-x)

Cau 9. Tim dao ham cia ham so . Ttr @o, tim
Loi giai

F 0 =[] = ()

Ta c6

1
_J.T: +4- x|

2

- |‘ —_ ! eRr)

Esf.‘r: +4 ) m

1

—_dv = [[- F (0)|dx = [F (x)dx == F(x)+C
Suy ra I;‘ +4 ﬂ l f
=- In (\-‘.T: +4 - .T)+C

F(x) flx) =2x+3x" s F(0)=1

, bidt
Loi giai

Ta co: J(E-“‘?’-T:}?’-T = P-i‘d1'+ P‘rldx = J(.T:)dr+ J'(_r"‘)c:".r =+ +C

Cau 10. Tim nguyén ham ctia ham so -

vi FO) =1 15y 0°+0°+C =1 guypa C =1

Vay Flx)=x"+x +1 '

1
() == _
Cau 11. Cho ham s0 X v6i ¥ #0 Tim nguyén ham F(x) cua J () thoa man F(-2) _0.

Loi giai

1
J‘;a’m =ln|x|+C en F(x) =In| x| +C(x :.tli}}'

Taco
Do F(-2) =0 1, In|-2[+C =0 hay C =-In2,

Vay F(x) =Infx[- In2(x #0)

Cau12. Cho “™ 13 nguyén ham ctia ham s6 & () =€" thog man G0 ==3 jpp GO
Loi giai

fprdv=e +C

(x) =¢" +C.

G(x) 13 nguyén ham cua ham sé & (x) =’ nén c6 dang G

vi G(0) =3 op &' +C=-3 hay 1+C =-3 suyra € =-4,
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Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

Do d6 G{'ﬁ.} :l?:r = —1‘ Véy G(l) == 4

fx) =3x" - 2x e F(1) =5
Loi giai

3x' - 2x by = B dx- [2xdx=x - x"+C
f M = P - 2

Tim nguyén ham F(x) ctia ham s6 -

Ta co:
Vi P =S o PP 4C =5 gy rg €=5 ygy P =x'- 2745

Tim nguyén ham F(X) ¢a ham s 1 (F) =40 +3'T_, pigt - f()=-10
Loi gidi
Ta co:

J(ﬁl-.r" +3x% Mx = I4.1"‘d1‘+ J‘_‘;_r'd.r =x"+x +C v fix) =125 +0x F(l)- f(1)=-16
nén I_. +I-"+C' IE _I: - I:“.‘I-I == Itl, Suyra C :0.

Flx)=x'+x

J(I +tan’ x )dx

F(x)

Vay

a) Tim

b) Tim nguyén ham ctia ham s6 J(x)=sinx . biét F(27) =0

Loi giai

s 1
J(I +tan” .T}:".T :I —dvr =tanx +C
a) Cos x )

fsinm’x =- cosx+C
b) .

F(X) 13 nguyén ham ctia ham s6 J(x) =sinx F(x)=-cosx+C

nén c6 dang
vi £127) =0 e - c0s 27 +C =0 pay - 1+C =0 guyra C =1,

Vay F(x)=1-cosx_

Tim nguyén ham F(x) ctia ham s6 f(x)=2" thoda man F(0) :l.
Loi giai

. .
J‘:-"'rf.r = +C F(x)=—+C
Ta co In2 nén In2
2 +C = I +C =1 C =l- !
Do F(O) =l s, In2 In2 hay In2
5

Flx)=—+1- —

Vay In2 In2

£

thoa man f (X) =3- 5sinx va f(0)=10.

Loi giai

(M3 123 2017) Xé4c dinh ham sb
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flx)= [[3— 5sinx)dx =3x + 5008x+C

Ta co

Theo gia thiét fl0)=10 nén 9+C=10= C=5

Viy f(x) =3x+5008x+5.

Fx)=2x+¢

Cau 18. (S6 Bic Ninh 2019) Cho ham s . Tim mét nguyén ham FRx) ha ham s6

X F(0)=2019
f( )t] .. F(0) 1 .
Loi giai

Taco ff"(.m'];;ﬁ- = [(3.1‘ +e' My =x' +¢" +C

—
cs T I3 mot nguyén ham cia 7 (), Fl0)=2019

(F(x)=x*+e" +C

Suy ra F(0)=2019 = 1+C =2019= C =2018

. : -: ?.'. _'}
Viy Flx)=x"+e¢ +H0|s.

Dang 3. Ung dung
1. BAI TOAN VE VAN TOC
Phwong phap giai

. s(t) = [v(t)dt.
- Nguyén ham cuta van toc l1a quang dudng: s(t) ﬁ (£)dt

- Rt ra két luan bai toan.
Vi du 1. Van tdc ciia mot vién dan duoc ban 1én theo phuong thang dung tai thoi diém f 1a

v(t) =100- 9.8t(m /sy 6; =0 13 thori diém vién dan duoc bén 1én). Tinh quing dudng di dugc ciia
vién dan ké tir khi ban 1én cho dén thoi diém ?

Bai giai
() = [M(1)de = 1160 9,8¢)dt =160t - 0.8 +c.
Quang duong di dugc cua vién dan la : : 2
2. BAI TOAN VE GIA TOC
Phuong phap giai

: )= it.
- Nguyén ham cua vén toc la quang duong: v(t) JI?[ t )dt

- Rit ra két luan bai toan.

Vi du 2. Mot vién dan duge bén 1én trdi (phuong thing ding) véi van tde 1a 727/ bit dau tr 27 . Hay

xac dinh chi€u cao cua vién dan sau thoi gian 55 ké tir lac bén.

Bai giai
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. ) ) ez vty = |- 9,84t =-9. 8t +C..
Ta c6 van toc ctia vién dan tai thoi diém ? 1a } »r :

Do V(0) =72 o ¥(0)=-9,8 0+C =72 C, =72= (1) =-9,8:+72.

Po cao clia vién dan tai thoi diém 7 1a

s(t) = J'rf_f}a’f = JT 9,8t +72)dt =- 4,9t +72t +C,.
vi SO =2 s(0)=-490°+720+C, =2= C, =2= s(t) =-4,9" +72r +2

Vay sau khoang thoi gian 55 ké tir lic bén, vién dan ¢ do cao
5(5) =-4.9 5 +72-542=239.5(m).

3. BAI TOAN VE KINH TE

Phuong phap giai

.y e
- Néubiét /) 13 ham gid tr bien, thi ham myc tieuse 1 &/ V4 =T

- Rut ra két luan bai toan.

Vi du 3. Mot cong ti cho biét ham chi phi bién ctia viéc san xut san phdm A la MC =3x" +2x+3.
Hoi ham tong chi phi ctia viée san xuat san pham A 1a gi?
Bai gisi

: TC(x) = [[MC)x = [(3x" +2x+3 Hv =x +x" +3x+C,.
Ham tong chi phi la () .F 8 J( A X }1’1 TR X v+ C,

TC(x)

Khi X =0 thi :C“. Gia tri nay goi la dinh phi cua cong ti (FC nghia 1a fix cost) khong phu thude

vao san lugng san xuét. Do do ta co TC(x) =x" +x" +3x+ FC.

Cau 19. Van tdc ciia mot vién dan duge bén 1én theo phuong théng ding tai thot diém 1 1a
v(t) =180 - 9,8¢(m/ ) (coi =0 1 thoi didm vien dan duoc bén 1€n). Tinh quang duong di dugc cua
vién dan ké tir khi ban 1én cho dén thoi diém ?.

Loi giai

Quang duong di dugc cua vién dan la

s(t) = ot = 1180 - 9,8¢)de =180 - 9.8%+C.

Cau 20. Khi duoc tha tir do cao 2077 mot vat roi voi gia toc khong ddi @ =10m/ s Sau khi roi duoc

! gidy thi vat c6 tbc d6 bao nhiéu va di dugce quing duong bao nhiéu?

Loi giai

14



Ki hicu Y@ 1a tée do cua vat, 5@ 13 quang duong vit di duoc cho dén thoi didm ! gidy ké tir khi
vt bat dau roi.

vi @) =v (1) o VO = r (t)dt = I'I[Zm'.r =10t +C.

Taco V() =0 nan 10.0+C =0 pay € =0 yay V1) =10t(m/s)
O =5 e s(f) = J‘;-f_;m’; :||‘|Du# =5t +C.

Tacs S @=0 o 507 +C =0 hay C =0 vay S() =5 (m)_

Vit roi tir do cao 20m nan S() <20 suyra 0=r =2

(0=t <2) vit) =10m /s

Vay sau khi vat roi duge ! gidy thi vat co toc do

s(1) =5 e

va di dugc quang
duong
Cau 21. MGt 6 t6 dang chay véi tbe do 19m/s thi ham phanh va chuyén dong cham dan véi toe do

v(t) =19 - 2t(m S} Ké tir khi ham phanh, quang duong 6 t6 di dugc sau 1 giay, 2 gidy, 3 gidy la bao

nhiéu?
Loi giai

Goi 5 1a quang duong 6 t6 di duoc k& tir khi hdm phanh cho dén thoi diém ¢ giay.
Do * () =v(z) , nén
s(t) = [ t)dt = |TI'§I— 2t)dt =19 |'a’.r— Pm’.r =19¢- " +C.

Mait khac, do mébc thoi gian dugc tinh ké tir khi him phanh, nén 5(0) =0 .

Vay quing dudng 6 t6 di dugc ké tir khi hdm phanh cho dén thoi didm ! giay 1a S =19- 17

Quaéng duong 6 t6 di dugc sau 1 gidy ham phanh la s(1) =19.1- 1" =18(m)

Quéng duong 6 t6 di dugc sau 2 gidy ham phanh la s(2) =19.2- 2" =34(m)

Quang duong 6 t6 di dugc sau 3 gidy ham phanh 1a s(1) =19.3- 3 :48["”}.

Cau 22. MGt qua bong duge ném 1én tir d cao 24,5 m v6i van tdc duoc tinh bai cong thirc
vit) =-9,8t+19,6(m/ 5)

a) Viét cong thirc tinh d6 cao ctia qua bong theo thoi gian .
b) Sau bao nhiéu 1au ké tir khi ném 1én thi qua bong cham dat?
Loi giai
a) Goi h(®) 1a d6 cao clia qua bong tai thoi diém t(h(t) tinh theo mét, ! tinh theo gidy).

Khi d(’)’ ta co: "ri'f.'r}:‘l‘('g.SF'f‘lg.f]k.i‘rF :—;1-_';;: +19.6¢ + .
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Céu 23. MOt vuon wom cdy canh ban mot cay sau 6 nam trong va ubn tao dang. Toc do ting trudong

trong sudt 6 nam dugc tinh x4p xi boi cong thirc

Ma qui bong duoc ném 1én tir do cao 245 tic 1a tai thoi diém ? =0 thi 7 =245 pay

h(0) =245 g0 1 € =245

Vay cong thure tinh d§ cao h(1) ctia qua bong theo thoi gian ! 1a:
h(t) =-4,9¢ +19,0t +24,5.
b) Khi qua bong cham dat thi ht) =0 Taco: - 49t +19,0t +24,5

duge ! =" L= My >0 pep £ =5,

Vay sau 5 gidy ké tir khi dugc ném 1én thi qua bong cham dit.

h(t)=L5t+5

khi két thic ! (nim). Cay con khi duoc trdng cao 12¢m

Cau 24.

a) Tim cong thire chi chiéu cao ctia cAy sau ! nam.
b) Khi dugc ban, cay cao bao nhiéu centimét?
Loi gidi

|'a’a (t)dt = |'(_I.5.r +5)dt =0,75¢° +5t+C
a) . ‘

A ~ , , A 5 A = A L7587 + 58+
Vay cong thure chi chiéu cao cua cay sau t nam la: 0,75t (+C

b) Pt Hit) =075 +5t+C

Tai =0 thi H(0) =12 suy ra C =12

: —0,75.6° +5.0+12 =69¢
Khi dugc ban, tie 1a sau 6 nam thi cay cao: H(0) =0,75.0" +35.0+12 =09¢m

Tai mot 18 hoi dan gian, toc d6 thay d6i lwong khach tham du duge biéu dién bang ham sd
B (t) =20t" - 300¢° +IIjm'rtrong d6 ! tinh bang giod (0=t <I5),B(t) tinh bang khach/gio.

Sau mot gid, 500 ngudi di co6 mit tai 18 hoi.
a) Viét cong thirc ciia ham sb B(!) pidy didn s luong khach tham du 1 hoi véi 0 =t <15,
b) Sau 3 gid sé c6 bao nhiéu khach tham du 18 hoi?
¢) S6 luong khach tham dur 18 hoi 16n nhét 13 bao nhiéu?
d) Tai thoi diém nao thi tbc do thay d6i lwong khach tham du 18 hoi 1a 16n nhat?
Loi giai
N ‘[3 ()dt = J(zm-‘ - 300¢% +1000¢ He =5¢* - 1006° +5006° +C

B(1) =500 <=>5- 100+500 +C =500 = C =95

Vay B(t) =5¢ - 100t +500t™ +95

b) B(3) =5.3" - 100.3 +500.3° +95 =2300

=0 Giai phuong trinh ta

, trong do h(t)(cm) 13 chiéu cao clia cay
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Vay sau 3h s& c6 2300 khéch tham du 18 hoi

t =0
B (1) =20¢" - 3006 +1000¢ =0 = |t =5
0 t =10
Béng bién thién:
t o 5 10 15
B (1) + 0 — 0
322 8290
B(t)
95 95
Tir bang bién thién ta thay, B(1) max tai £ =15
Vay s6 lugng khach tham duy 16n nhat 1a: 28220 khach
,_15- 543
B () =60¢* - 600t +1000 =0 = 3
! 15453
d) 3
Bang bién thién:
. 15 —5+3 154+ 5 Vﬁ
r g : ! {’ 15
Yy + 0 — 0
062,25 5000
Y
—962, 25
100

Tir bang bién thién ta thdy, B () max tai ¢ =15

Vay tai thoi diém ¢ =15 gio thi tdc d6 thay d6i lwong khach tham gia dy 1 & hoi 14 16n nhét

Céu 25. Mot con lic 10 xo dao dong diéu hoa theo phuong ngang trén mit phang khong ma sat nhu

Hinh, ¢6 van tc tirc thoi cho boi V) =4cosi

Tai thoi diém ¢ =0 , con lac do ¢ vi tri can bang.

, trong d6 ! tinh bang gidy va (1) tinh bang centimét/gidy.
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()
Phuong trinh chuyén dong ctia con lic d6 dugc xac dinh bang cach nao?
Loi giai
Gia sir con lic chuyén dong theo phuong trinh: 5 =% 0} Suy s (1) =v1) 46 g6 S() 13 mot
nguyén ham cta V() . Ta co:
|'1-f_.f}a'.r = |'—-1 costdt =4 rcns.r dt =4sint +C.

Suy ra s(t) =4sint +C

Tai thoi diém =0 ta c6 5(0) =0 e 13 45in0+C =0 pay C=0

Vay phuong trinh chuyén dong ctia con lic la: s(t) =4sin L

Cau 26. Mot xe 6 t6 dang chay vai toe do 72 km/h thi nguoi 1ai xe bat ngd phat hién chudng ngai vat

trén duong cach do 80m Ngudi lai xe phan tmg mot gidy sau d6 bang cach dap phanh khan cap. Ké tir

thoi diém nay, 0 t6 chuyén dong cham dan déu véi toc do

v(t) =- 10t +30(m/ 5) , trong d6 ! 1a thoi gian

tinh bang gidy ké tir luc dap phanh. Goi ¥ ® 13 quing dudng xe 6 to di duoc trong ! (gidy) ké tir lac dap

phanh.

a) Lap cong thirc biéu dién ham sd s(1) .
b) Thoi gian ké tir lic dap phanh dén khi xe 6 t6 dimg han 13 bao nhiéu gidy?

¢) Quing duong xe 6 to di di chuyén ké tir lac ngudi l4i xe phat hién chudng ngai vat trén dudng
dén khi xe 6 t6 dung han 1a bao nhi€u mét? Xe 6 t6 li€u c6 gap tai nan do va cham véi chuong ngai
vat trén duong hay khong?

Loi giai

a) Ta di biét, cong thic tinh quing duong s(1) xe 0 t0 di dugc trong ! (gidy) 1a mot nguyén ham

(0 Do |'( 10f +30)dt == 56 + 30t + C s(f) =56 +30t +C

nén ta co:

nén € =0 Suyra s(t) ==5¢° +30¢

cua ham voi € 1a hang

s6 nao d6. Do 5(0) =0

b) Xe 6 16 dimg hdn khi () =9 e 1a - 100 +30 =0 pay 1 =3
Vay thoi gian ké tir lac dap phanh dén khi xe 6 t0 dung han 1a 3 giay.
¢) Ta co: tbe do 72km/ h cling la tbe do 20m /s

Do d6, quing dudng xe 6 t6 con di chuyén duoc ké tir lac dap phanh dén khi xe dimg han 1a:
5(3) =-5 3 4303 =45(m)
18



Vay quing duong xe 6 t6 da di chuyén keé tir lic nguoi 14i xe phat hién chudng ngai vat trén dudng
4 . A LA N 2 \ 2 pm )
deén khi xe 0 t6 dung han la: 20+45 QS{””.
Do 65 < 80 nén xe 6 to dd dirng han trudc khi va cham véi chuong ngai vat trén dudng. Vi thé, tai
nan da khong xay ra doi véi xe 6 to do.
Cau 27. Muyc nudc trong hd chira ciia nha may dién thuy triéu thay dbi trong sudt mot ngay do nude
chay ra (khi thuy triéu xudng) va nudc chay vao (khi thuy triéu 1én).

My
phdr di¢n

Toc do thay doi cia muc nugc trong ho chita dugc cho bdi ham  so

. 1 .,
R (1) =——(5¢ - 120¢ +480),
( 216

(0=t =

trong d6 ! tinh bang gio 24).h (1) tinh bang mét/gid. Tai thoi diém ! =0, myc nuéce trong

ho chtra 1a 6 m.
a) Viét cong thirc xac dinh ham s h?) .

b) Muc nude trong hd chira cao nhat va thap nhét bang bao nhiéu (lam tron két qua dén hang phan
mudi cua mét)?

¢) Muc nudc trong ho chira thay d6i nhanh nhat khi nao? Toc do thay d6i ctia muc nude trong hd
chura khi d6 1a bao nhiéu?

Loi giai

[ (1)t :J'%(Sf - 120¢ +480 )t :1:_.5 J(sf - 120¢ +480 Mt

a) Ta co:
2 : , 2
:i-ﬁ:d{_ ﬂj‘{df"‘ﬂj‘df :_ifj - if' +—DE+C.
210 210 210 048 18 9
: , 2
ht) Zif" - ir +—D£ +C
Suy ra 048 18 9
Tai thoi diém ? =0, myc nuéc trong hé chira 1a 67 nén M(0) =0 gy ra € =6,

Vay muc nudc trong ho chira dugce cho bdi ham so:
.,

hit) :ir‘ - ifz +££ +0(0 =t =24).
048 18 9

b) Ta tim min ., A(f) va max[ﬂ:mh[r}.

_h(t)=0= 5t - 120 +480 =0
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e 7= 24t +96 =0 ¢ =12 - 44f3 ho%c ¢ =12 +443.

- Bang bién thién:

t |0 12-443 12 +443 24

(0 + 0 - 0 +

h(12-4-3)~ 11,1

a

hir) 6- - » 0

12 +4+3)~0.9

i —min ) . o | — o -
Do dé, ta ¢6: min,, .., hlt) _|n1n.a'af_0}._.n’af_lu+-1~.|"'?_;}, _a’af_lu+4~ﬁ} D._'FJ;

max,, ., h(r) =max {h(24); (12~ 4f3)} =h(12- 43) =11,1

1L 1m 0,9m

Viy muc nudc trong hd chira cao nhat khoang va thip nhét khoang

¢) Ta tim MaX 14241 h(t) .

h r_;}:?'ﬂf_m;- 120)

h”(f) =0 khi t =12

- Bang bién thién ctia ham sb h).

' ’ 0 12 24
- 0 -
[20 20 |
20 20
9 9
H(r)
10
9

'

0 o
max., ... i (t) :maxl h(0)kh(24) =h(24) :“—D
Do dé, ta co: o ' 9 .

Vay muyc nude trong hod chira thay d6i nhanh nhét khi =0 va £ =24 Téc do thay d6i ciia muc

2m/}’z

nude trong hd chua khi do 1a 9
Céu 28. Cay ca chua khi trong c6 chiéu cao Sem Tée do tang chiéu cao cua ciy ca chua sau khi trong
duoc cho bai ham sb

v(t) =- 01"+, trong d6 ! tinh theo tuan, v(?) tinh bang centimét/tuan. Goi h() (tinh bang
centimét) 14 do cao cta ciy ca chua ¢ tuan thir £,

a) Viét cong thirc xac dinh ham sé h(t)t 20)

b) Giai doan tang trudng cia cay ca chua d6 kéo dai bao lau?
¢) Chiéu cao tdi da cta cdy ca chua dé 1 bao nhiéu?

d) Vao thoi diém cay ca chua d6 phat trién nhanh nhét thi ciy ca chua s& cao bao nhiéu?
20



Loi gidi
a) h(t) = [e)de = [(-0,1¢ +¢ b =-0,025¢° +%+cu =0)

h(0) =-0,025.0° +C;;+C =5=C=5

h(r) =- 0,025 + —+5
Vay 3

Ch()=-0,025¢ + 45
b) Xét ham so 3

h(t)=w(t) =- 0,1 +¢° =0 = x =0( nghiem kep )

x =10
Béng bién thién:
t 0 10 + 0
v(t) + 0 -
265/3
h(t)
5 — a0

Tir bang bién thién ta thiy, giai doan ting trudng clia cdy ca chua d6 kéo dai 10 tuan
265

—cm
¢) Tir bang bién thién ta thay, chiéu cao toi da ctia cy ca chuadola 3

a xat VO =010 +7

t =0
vi(t)=-0,3"+2%t=0= 20
P =—
3
Béng bién thién:
p 21
— 0 ? +'._XJ

_. 0
?’/ 40
27
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Tir bang bién thién ta thdy, vao thoi diém cy ca chua d6 phat trién nhanh nhét thi ciy ca chua s&

—Cm
cao

Cau29. Chohamsé ¥ =/ () ¢6 dd thi1a (©) Xét didm M/ (X)) thay déi tren (©) . Biét ring, he

ky =(x-1)

sd goc cua tiép tuyén ciia do thi (©) tai M 13 vadiém M trung véi gbe toa do khi né ndm

trén truc tung. Tim biéu thirc Jx),
Loi giai.

M(x fx)E(C) 13 ky =F (%)

Heé s goc tiép tuyén ctia do thi (©) tai diém . Do d6, ham sé

J(x) c6 dao ham fx) =(x- ”'_. Lap luan tuong tu Bai 13 va chu y r?mg f(0)=0 ta duogc
£(x) :f_r— 1y +1

3 la ham soO can tim.

Cau 30. MOt vién dan dugc ban thing dung 1én trén tir mat dat. Gia st tai thoi diém ! gidy (coi £ =0 1a

vit) =160- 9, 8(m/ 5) Tim d6 cao cua

thoi diém vién dan duge ban 1én), van tdc ctia n6 dugce cho béi
vién dan (tinh tir mat dat):
a) Sau ! =3 giay;
b) Khi n6 dat d6 cao 16n nhét (1am tron két qua dén chit sb thap phan thir nhat).
Loi giai.

Tir ¥ nghia co hoc ctia dao ham, ta dé biét d6 cao h() ctia vién dan (tinh tir mat dat) tai thoi diém

! thod min h (1) =v(7) nén h() 1a nguyén ham cua ham van tdc vt

Ta o6 |'1-f_.r}a'.r = |'(_H:|D - 9.8t )dt =1060t- 4,9 +C

Do d6 hit) =160¢- 4,9t +C Ty gia thiét h(0) =0 suy ra C =0 v3 hit) =100t - —'L'?J.r'[m]n_

a) Sau thoi gian / = (gidy), d6 cao cua vién dan 1a
h =h(5) =160 5- 4,9 5% =677,5(m).

t =t =16,3

v(t) =100- 9.8t =0 1y 46 ta c6 ¢ =ln (giy).

b) Khi vién dan dat do cao cuc dai thi

A D . = 16,3- 4,9 16,3 = ,

D6 cao cuc dai cia vien dan 13 Mo =" (1,) =160 16,3- 4,9 16,3 =1306,1(m)
T

Cau 31. Trong duogc hoc, chu ki ban thai 2 cua thuoc duge co thé hap thu la thoi gian d€ lugng thudc

giam di mot nira so voi ban dau nhd qua trinh hap thu va va chuyén hod. Gia st toc do chuyén hoa thude

dugc cho boi (1) == ANe ™

, trong d6 Mo 13 lwong thude ban dau tai =0 va 4 >0 [3 hing s (hing
Tl
s6 hip thy). Tim chu ki ban thai 2.
Loi gisi.
S N(t)= (- AN, e * Mt =N * +C
Luong thudc tai thoi diém f 1a : [( of } of .

T V(O) =1 N(t) =Nge ™

0 suyra € =0 v
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,taco

Hing s6 ban thai 14 thong s6 quan trong dé bac si xac dinh thoi gian chi dinh gitta hai 1an ding

thudc dé ting hiéu qua st dung.

CAu 32. Mot khinh khi cau bay véi do cao (so voi muc nude bién) tai thoi diém ! 1a h(t) , trong d6 !

tinh bang phut, h(®) tinh bang mét. Toc do bay cua khinh khi cau duge cho boi ham sb
vit) =- 0,127 +1,2¢,

Bigalke et al., Mathematik, Grundkurs ma-1, Cornelsen 2016).

a) Viét cong thuc xac dinh ham sb h(2)(0 =t <29) .

b) P cao tdi da ctia khinh khi cau khi bay 1a bao nhiéu?

¢) Khi nao khinh khi cau sé tré lai d6 cao khi xuat phat?

voi ! tinh bing phat, V@) tinh bing mét/phit. Tai thoi diém xudt phat
khinh khi cdu & d6 cao 320m va 5 phut sau khi xuat phat, khinh khi cau da ¢ do cao 530m (Ngudn: A.

Loi giai
h(6) = [v(t)dt = [(-o.lzﬁ +1,2t Mt =-0,04F +0,6¢* +C
a) . .
Tai £ =0 g h(0) =520 = € =520
Vay h(t) =- 0,04 + 0,00 +520
b) Xét h(t) =- 0,04t + 0,00 +520
. ¢ =0
h(t)=vit)=-0,12¢ +1,2t =
t =10
Béng bién thién:
i 0 10 +
w(t)
h(t) 540

___-_#__ﬁﬂ \‘
—
50—

Tur bang bién thién, ta thdy d cao tdi da ctia khinh khi cau khi bay 1a 540 m

=

¢) Khinh khi cau tré lai d cao xuét phat khi:

¢t =0

hit) =- 0,04+ + 0,00 +520 =520 = 5
t =15

Vay sau 15 phit thi khinh khi cau tré lai d6 cao xut phat
Dang 4. Str dung tinh chit dao ham ciia ham hop dé tim nguyén ham ham 4n
Dang 1. Bai toan tich phan lién quan dén dang thurc S =

Phwong phap:
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Ciu 33. (THPT Chuyén Lé Hong Phong Nam Pinh 2019) Cho ham s -

thdéa man

Dé dang thay rang u(x)f (x)+u (x)f (x) =[u(x) f(x)]

Do dé u(x)f (x)+u (x)f (x) =h(x) = [ulx)f(x)] =h(x)

Suy ra u(x)f(x) :Ih[.r}dr

Tir ddy ta d& dang tinh duge /)

Dang 2. Bai toan tich phan lién quan dén biéu thic fx)+p(x)f(x) =0

Phuong phap:
, T, =00 L = i
Chia hai vé voi / () ta dyoc /%) f(x)
&dT =5 Ip(.‘r}d‘r < In| f(x)|=- Ipl[.‘r}d‘r
Suy ra f(x)

Tur day ta dé dang tinh dugc f(x)

f (x)+f(x)=h(x)

Dang 3. Bai toan tich phan lién quan dén biéu thirc -
Phwong phap:

Nhan hai vé véi € ta duoce e f (x)+e f(x)=e ‘hix)= [L"" -f I[.T}] =¢" -h|x)

Suy ra e fix)= IE" i x)dx

Tir ddy ta d& dang tinh duge /)
y=f(x)

lién tuc trén

1
2xf () + (%) 23.1':@"_1_'. Bidt f(l) :E

. Tinh f(4)‘?

Loi giai

=—x

_ 2xf () + £ (x) =3 fx = Jrf ' (x)+
Trén khoang (0; +20) ta co: 2%

= (-J\_}'(m)) :%.‘r: = [(JTI('« ]) dv = I% dx
. | .
= 'U'T?' (x) :E.‘r' + C' (%)

wiafx

‘ 1 ) - 11 )
r)== Jf(D=—T4+Ce —=—+ce=c=0= f(x)=
Ma 2 nén tr () co: 2 2 2 2

_f'(4):4_‘g' =16
Vay 2 .
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. , "GOV FG)F(x) =27 - x ]
Ciu34. (Chn Tho 2018) Cho ham s6 7 & thea man [f @+ fG)f () =20 - 2  WreER vy
. e _ ( 2
F (=510 _3. Tinh gi4 tri cia [f( )]
Loi giai
NS =[] @)
Ta co .
P NE ':3_-3—_-+I
Do d6 theo gia thiét ta duoc S @) =27 - x4l
FO (D) =2 - Tt rac
Jledflx)=—x - —+x+ . o _
Suy ra 3 2 . Hon nira f0)=f1(0)=3 suyra € =9
() _}'2-, x° 9
- ’ . e L =Ll —x = —+x+
@] 22w O] =250 S

Tuong tu vi nén . Suy ra

7 (x)= P | E.‘r" - i+.‘r+9 | dx =I—.r" - £+.T: +|8x+C .

: 3 2 _ 3 3 .. f)=3

, cung vi suy ra
- 1, x

FPle)=—x"- _+x* +18x+9 : P

' 33 . Do dé 70 *
Cau 35. (Chuyén Lé Hong Phong - 2018) Cho ham s fG&) c6 dao ham trén R thoa man

1
(+2)f @+ GaDf = S O= @)

Cau 36.
diéu kién

a2+b2.

Ta co
G+2)f G+ G+ f (=" = G+Df G+ G+ G+1) £ () =¢*
S [N @]+[ GG =" = [+ f @] +e [ +Df ()] =e>

- [E (1+|)f(1)] ' —e o J{E (x+1) f(x )I rd‘r _ J‘e:.-.-dT e (x+1)f(x) :%E::" +C

1 o1 e
£(0)=— flx)=—.
Ma 2 ::’C=0.Véy 2 x+l
ei

f@)=—

Khi d6 6
- V- - 1l
(Lién Truong - Nghé An - 2018) Cho ham s6 ¥ =/ ) tien tuc wren R % U thoa man
g - Nghé

f(1)=-2In2 v alx+D) )+ f(x)=x"+x . Gid t f(2)=a+hIn3 ’ vsi%PEQ Ty

Loi giai
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G+ : _f)=—=

Tir gia thiét, ta o ¥ ¥ ¥ DS /() =2 +x o x+1 G +1) T+
X . x
= _'_.f (-T) i W[
[.‘H‘l 'T+I,V(')’i b".‘rEIRqD;—I:.
X X X
S(x) = [—dx . (x)_ i )
Suy ra x + f L;ﬂ hay _H.lf —.1-1n|_1+||+c.
X
D)= 2102 SO
Mit khic, tace | W =72102 (o C=-1 poge x+17 =¥ Infel- 1
5
:f(z) =l-1In3 f(ﬁ):i_ 11”3 a :E b=- é
V6i X =2 thi 3 © 2 2 Suyra 2 va 2
2 , 9
a +h =—
Vay
V= '}.'.:-.-.-’ ) _
CAu 37. Cho hamsé * f @) lién tuc trén R théa man fG)+2xf(x)=e  Vx€R va £(@0) 0
Tinh f(l).
Loi gii
Ta co

FO+f)=e = e f()+2xe” f(D) =l (e”./ () =1

x+C

e’

fe f @) dr= fir o e s =rec= f()=
Suy ra

Vi f0)=0=C :r:+.

== ro=L

Do d6 e Vay e
Cau 38. (Chuyén Pai hoc Vinh - 2019) Cho ham sé © () 60 man /() () =e7", VreR
/ 0)=2 . Tim tat ca cac nguyén ham cua f(x)e“'
Léi gidi
F+f ) =c" = f(x)e + (e =l (fx)e) =le f(x)e" =x+C
(0) = : ()e® =(x+2)e"
Vi Y (0)=2 nén ¢ =2 Do d6 fle)e (x+2)e . Vay:

[£ ()etde = (r42)e'dr = [(r42)d (") =(x+2)e" - [erd(r+2) =(x+2)e" - fe'dr =

=(x+2)e"-e"+C =(x+1)e* +C
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Céau 39. (Chuyén KHTN - 2021) Cho ham s6 ACY lién tyc trén R va thoa méan
.‘L_'f"(.‘r)+(_1'+|]_f'(_1') = " h f(O)

voimoi ¥ . Tin
Loi gidi
Ta cb: A )+G+1D) )= = xf )+ FG)+xf () ="

= xe' )+ G+De f () =1

= xe' f () +xe') £ (x)=]

o (xe'f (x) =1

= xe'f(x)= fdr =x+C (*)

Voi x =0

0. (0)+0+1D)f(0)=c" =1 7(0)=I .

+) Thay véo biéu thirc ban dau ta co:

*
+) Thay vao ( ),ta co: € =0,

__ (¢ khi x#0
xe flx)=xe flx)= ¢ . !
Khi do: 1 khi x=0
1(0) ZIIIHM =lim ~ - lim < i
Suy ra: = X =0 x =l ey
fx)= rCoSx- sinx
caudo. Biée T ¥ 1 nguyén ham ctia ham sb X’ Hoi b thi ciia hamsé © ~ £ (x)
¢ bao nhiéu diém cuec tri trén khoang (O; 4”) ?

Loi giai

Filx) = f(x) = x¥COoSx- sinx (0:47)

Ta cd x trén .

F'(x)= f(x) =22 S0Y 6 ycosx- sinx=0 (0;47)

x° trén

g(x)=xcosx- sinx rén (0; 4.7I)'

Pit
&=
, _ €
g'(x)=- xsinx=0U g =2
Ta co § =31 trén (0:47)
glx),

Twr d6 c6 bang bien thién cua
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0 2 1
= \ 0 K /
- 31

[7;27] v z(7).g(27)<0

vi &)

lién tuc va dong bién trén nén ton tai duy nhat

1 (727 =
x 1 (m;27) <30 cho g(x) 0

2(x,)=0 g(x)=0 .. .1'31 (27:37) x1 (37:47)

Tuong tu ta co vO1 , .

Tur bang bién thién cua g(x) ta théy g(x)<0 khi x| (0;”rl) va xl (“73;"75); g(x)>0 khi
o1 (i) va | ('¥5;4H). Déu cia /() 1a dau cua g(x) trén (0: 4”).
Do d6 ta c6 bang bién thién cua F (x):
x (0] X1 X5 X3 ax
f(x) - 0 + 0 - 0 N
CcP
CT oT

= F(.r)

~ \ z ¥ , .
Vay ham s6 ¢6 ba cuc tri.

Ciud1. (Chuyén Lé Quy Dén — Dién Bién 2019) Cho ham s * —/ )

¥ :fl('r)trén [— 5;3]

. B0 thi ciia ham so

nhu hinh vé& (phan cong ctia d6 thi 1a mot phan ciia parabol y=ax” +br+ E').

E &)

Biét / (0)=0 27 (-5)+37(2) bing

, gld tri cua
Loi giai
28



Cau 42.
f)=2

(2:3),(1:4),(0:3).(- 1;0),(3:0)

r=ax” +hx+ L 4R A
*)Parabol * ~% bx+c qua cac diém nén xac dinh dugc

) =- %+r: +3x+C

r=-x" +2x 43, Vx =- .
3 X v+3, ¥y =- | suy ra . Ma

£ =0= ¢ =0, f(x)=- %+I: £3x

5 22
fCED=-= 7r@2)="=
Co 3, 3D
Do thi 1) tréen  doan [_4;_ ] qua cic diém (-4:2),(- 1,0) nén
-7 s I e |
S1=Z2G D= £ :T“‘. e x| +c.
5 5 20 1] -2 x°
}r(_ I):_ T C: =t - =1= f("') :_‘ —+x|-2 f('—i):ﬁ
Mi 3 3 3|. 3_‘ 3127 Ty 3
\ ! -5:- ) ~4:2) (-5:-
*) Do thi /') trén  doan [ > 4} qua cac diém (-4:2).(-5:- 1 nén
F'(x)=3x+14= f(x) :3% +l4x+C,
Fea="2o 3.04) +14.(-4)+C, _-14 c, =32
Ma 3 2 3 suyra 3
31
f(i)——+|41+—=‘: f(-5)=-—
Ta co 3 0 (2).
':r?r( 5)4.33:(-1)__ +':r':r :E
Tur (1) va (2) ta duoc 3
. fx) .
oy = : FG)+- =4x* +3x
Cho ham s =/ () c6 dao ham lién tuc trén (034 c0) thoa man X va
=/ (x )tai diém c6 hoanh d¢ X =2

. Viét phuong trinh tiép tuyén ctia d6 thi ham s -
Loi giai

f(&)

¥

£+ =40 +3x = of () + £ () =427 + 327

o (x)= J'(Jr.r'-‘ +3x )d‘r =x*+x +C

Lay nguyén ham hai vé ta dugc:

(1) =
Véi X =1 taco: "f(l) “+C.

Theobaira / V=2 = 24C =20 C =0,

Viy i x)=x"+x"o fx)=x"+x .
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Ta c6: F)=3x"+2x f'(2Q)=16 f(2)=12
a co: ; : .

y=f(x)

Phuong trinh tiép tuyén ciia do thi ham s6

y=16(x-2)+12 & y =16x- 20

tai diém c6 hoanh do * =2 1a:

Cau 43. (Sé Lang Son 2022) Gia su ham $6 y=f (x) lién tuc, nhan gia tri duong trén ; va thoa
f(l) =e f() FG)Af3x+1 véimoi ¥>0 T hf(S)
Loi giai
— s 400 "Nx)=F"(x +f 3x
Do ham s - =f () lién tuc, nhdn gié tri duong trén (0; +0) nén F G =f )3+

AN S (x ) -
£(x) _J3_1-+| _f (1 .r.f

{?’1 = Inf(x) ——1.1'31 +1+C(*)

_, Mel=ticesc=Llew
F)=e
Ta co: nén 3 3

() . (¥%) f(r)_c R f(S)—f ~10,31

Tu va suy ra
1
, )=
Cau 44. (Sé Hau Giang 2022) Cho ham sb J (x) thoa man 2 va
f(‘l.)- f_,(‘) = 'T . "-I-’_TE(D;+7) f( )
*kx xkl . Tinh gia tri
Loi giai
f( )
Ta co: S &)- o4y _1-+| Ve (0 +20) (.‘l.':‘l‘.‘l.')_f"(.‘l.')- F(x)=x
)+ xf (x)- (%) » ff(l‘)dr+ J{ﬂ (‘t)- fx) de :fdl'
=" x = s
_f'(.'r)+f(ﬂ =x+C
= x
l-0-1— =1+C
Voi x =1; 2 = C=0
_f'(x)-n-f(ﬂ — f(x)|1 +—| =x f(_T):i
= x = A x+1
- (=2
Voi x =7 8
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. 0: +
Cau 45. (Ma 102-2023) Cho ham so f () nhan gié tri duong trén khoang ( ’ +OO), c6 dao ham trén

khoang do6 va thoa man f(x}lnf(x} :X(f(xll_ ’f(xll)’ vxe(0, +I). Biét D)= (4}, tim gia tri

f(2)
Loi giai
Ta co:
FOIn F(x) =x(F(x)- (X)), vxe (0 +)
= O FO)+xF (x) =xf(x)
f(X)
fx)
o [x]nf(x}] =X

= xIn () = xlnf(x}:x_;HZ‘

= Inf(x)+x——~

'4Lnf(4) =8+C
]nf(l) —+C‘

c A= (@)= C*a +%m::2

x]nf(x):x—;+2=a 2]11}?(2):4@ In (2)=2= f(E):E‘: =74

Ta co:

Cau 46. (M4 103 - 2023) Cho ham s J(x) nhan gié tri duong trén khoang (© +OO), c6 dao ham trén
fGnf @) =207 (- G, vre(tn) oo f(1)=/0)

khoang d6 va thoa man - , tim gia tri

1)
Loi gidi
F(GIn £ (x) 2.1'(3_3"(.1')- FG)=Infx)=2x-x f(I)
Ta c6 f (x)
a co
= Inf(x)+x fx) =2x= (.'rln_f' (x )). =2x

£ (x)

= xlnf(x)= J'Z.rd.r =x*+C=Inf(x)=x+ <
X

FM)=fB)=1+C 3+8 203
Vi 3

In _f'(.‘r):.'r+§=‘r _f'(z):fyi —e? =33,12
Vay X .
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Ciu 47. (S& Vinh Phic 2023) Cho ham s§ » =/ () ¢6 dao ham lién tuc trén (% +%°) thoa man
(x+2) f(x) =xf (x)- x°, Wx s (0;+:) vi f(1)=e . Tim gia tri cta f(2)
Loi gidi
(x+2) f(x) =xf(x)- x". Yx €(0:+x)
= x f(x)- 2xf(x)- x° f(x) =x*, Yre (0;4x)

o X200 S vy (0;409)

x X
o | {f} I ) e (0 4o0)
x X
= / (f} g’ f (:r} =¢ ", Wx €(0; +)
x X
o |/ (;f} - ‘ ¢V (0 +90) = _fl[;'r} T4 C e (0 4o0),
x _ ¥
Do SN =¢ gy C=lue
Vay Flx)=x (— 1+¢" +|-:’""")._ Tl +or.'}. Suy ra: £(2) =4 +4e- 4.

Cau 48. (S& Quing Tri 2023) Cho ham sé ¥ =/ %) ¢4 dao ham lién tuc trén R, thoa min

f‘ ‘ " el o 7z
I : + =2sinx Cos’' x .. . Y- 3
va COSX - f{x)+sinx f(x) =2sinx cos x véi moi Tinh 3
Loi gidi
g . . . . cosx-f (x)+sinx -fix . .
cosx -f (x)+sinx -f{x) =2sInx €05 x = /(%) - /() =2sIn x -cosx =sin 2x
COs™ x
)] . x 1
_” ) —=5ln 2x = —” ) =- —cos2x+ .
COS X COSX 2

JE@J‘ | 9

+f[£‘— ——D+C’=:(_"
e 442
+_f'[ i‘ :cnsi[ - I—l:l:rs—+—‘ =2.375<(1:3).
3 3172
Cau49. (Chuyén KHTN 2023) Cho ham s /(%) thoa man ¥/ (¥) =/ (x) - 7(x) (i 10
x€(0:+0) gy S =1 1y gid trj caa /(2
Loi gidi

X6t X€ (0; +20)

.T._f”(_‘r} :_'ﬂ{_‘r}— T,i‘: (T} = M — [ L'T =r= L'T =~ 4+
Ta co: f(x) flx) flx) 2
. 1 . 2x . 4
h=l=C=—= )= = M=
DO_}‘I{} 5 flx) a1 f(2) 5
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Ciu 50. (Pai hoc Qudc Gia Ha Ngi 2023) Cho ham s6 VACHIRY dao ham cap hai lién tuc trén R va

F0)=0.0) =L (0 =)+ (x +4™ i 0i xR i gid i /D bing bao

thoda man -
nhiéu?
Loi giai
Ta c6

%) =f(x)+(3x+4)e* = F{x)- f(x)=(3x+ 4"
— f(x)- f(x) f{x)e - flx)e

=(3x+4)e" = = =(3x+ d)&
- f“{x}e"ez—x fx)e . f'{x}e"e;x f(x)e" _(3x+d)e

- | ”"‘" . ﬂx" =(3x+ )¢
e ] | & |
Lay nguyén ham hai vé ta duoc:

g*% = fl3x+4)" d =(3x+ e +C

Khi: x=0=C =0

Fix)

—=(3x+l)e" = flx)+ fx) =(3x +1)e*
Suyra: € e

= F(x)e + flx)e =(3x+1)e” = [ f{x}e"l =(3x+1)e*
= f(x)e’ = [(3x+1e” dx =xe" +C,

Lai co: x=0= G =0

Vay: fix) =xe " = fil) :E:'
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