3 NGUYEN HAM - TICH
PHAN VA UNG DUNG

| CHUONG |

CHU PE: NGUYEN HAM - TiCH PHAN HAM AN
(CAC DANG PHUONG TRINH VI PHAN TRONG TiCH PHAN HAM AN)

D3y 13 mot phdn chuyén d&, thdy c6 c6 thé truy cap tai ban day du tai dia chi -
http://bit.ly/2HISPsf

DANG 1: Bai toan tich phén lién quan dén dang thirc

u(x).f'(x)+u'(x).f (x)=h(x)

Biét truéc u(x) R h(x) . Tim /(%) ?
____.#}_ LR B E PR S |

Tir ding thirc u(x)-f"(x)+u'(x).f (x) = h(x)
<:>[f x .u x],zh x

Suy ra -[h dx:>f

Day 1a mot phdn chuyén d&, thdy c6 c6 thé truy cap tai ban day du tai dia chi -
http://bit.ly/2HISPsf

{"ﬁ.___} EOE mEEC s Bl s L

[Mire !Q _I i ;.!!o |13m 56 XAc dinh va lién tyc trén thoa man va . Tinh .

Loi giai
Ta c6 2x.f()c)+xzf'(x):3x2 +1 @[xzf(x)] =3x" +1 '

Lay nguyén ham hai vé ta c6


http://bit.ly/2HJSPsf

J[xzf(x)}' dx=J‘(3x2 +1)dx :>x2f(x)=x3 +x+C .

3
F(1)=323=2+CeC=1= f(x) =5 o)1
Ma x 4
[Mire !q ! I;!!o |lam s0 xdc dinh va lién tyc trén thoa man va . Tinh .
Loi giai

Ta ¢6 f(x)=20" 432" —x.f"(x) & f(x) +x.f'(x) =26 +3x" & [x.f(X)], =2x° +3x° .
Lay nguyén ham hai vé ta co
4

J‘[xf(x)]' d)c=-“(2x3 +3x2)dx2 xf(x)zx?+x3 +C |

28 xt+2x° -16
2)=4=24="12+C=C=-8 == == - 1)=—=
Mé_f() = 2+ + :f(x) o :>f()

| Mire !! ! i ;!u !am 56 lién tuc trén va thoa mén . Biét. Tinh .

[Mite dd 3 | Cho ham s& xde dinh va lién tuc trén thoa man va . Tinh .

Loi gidi
Ta co:
2sin2x.f (x)+(1—cos2x) f'(x) =sin2x(3sinx+4) < [(l—cos2x)f(x)]’ =sin2x(3sinx+4)
Lay nguyén ham hai vé ta c6
I[(l—cos 2x)f(x)}' dx = Jsin 2x(3sinx+4)dx

= (1-cos2x) f(x)= j(6sin2 xcosx+83inxcosx)dx

= 2sin x.f (x) = 2sin® x + 4sin’ x+C

f(£]=3:> 2sin’ (Ej.f(5j=2sin3ﬁ+4sin21+c
Ma 2 2 2 2 2
_4+\/§

Vay 2
Day 1a mot phan chuyén d&, thdy c6 c6 thé truy cap tai ban day du tai dia chi -
http://bit.ly/2HISPsf

=C=0_

f(x)=sinx+2:>f(%j



M&- lién tuc trén va thoa man . Biét. Tinh .

Loi giai
—f(x)@xf’(x)Jrf(x):6x+l+2<:>[xf(x)]l :6x+l+2
x

X

x[f'(x)—q: 2x+1

Ta co: X
Lay nguyén ham hai vé ta dugc

Ixf(x)dx:'[(6x+§+2}b:>xf(x)=3x2+lnx+2x+C

v S()=3=5=31+In1+2.1+C=C=0

f(x):3x+ln—x+2:>f(e):3e+l+2
Vay x e

[Mire ﬂl;r! | ;2!0 !am s& o dao ham trén thoa man , , . Tinh gia trj cua biéu thirc .

Loi giai

Xét phuong trinh 2xf’(x) +f(x) =2x , Vi Y= f(x) c6 dao ham trén (0;+ oo) nén lién tuc trén

khoang nay.
\/;.fl(x)_,_L.f(x):\/; ’=

Chia ca hai vé cho 2‘/; , ta duoc 2/x < [\/;f(x)} \/; .

}(\/}. f(x))'dﬁj\/}dx

Ly tich phén tir 1 t&i 4 ca hai vé ta dugc 1 !

= (Vs ) =3 ) =27 @-r(=E = (o) =g S]] 0=,
_7
Vay W=

D3y 1a mot phan chuyén d&, thdy c6 c6 thé truy cap tai ban day du tai dia chi -
http://bit.ly/2HJSPsf



[Sm:: !; ; | ;!u !ai ham 56 va co dao ham trén doan va thoa méin hé thire

Tinh.

Loi giai
taco /()80 ==L ()2 (9] = [L7 (9 + £(x)Jaw= o /' (x) () Jax
= [[7(5)+ (o) Jas = (51 2]+ [/ (5)+ () Jas
:—x[f(x)+g(X)]=C:f(x)+g(x)=—§ i S()+g()=—C=C=—4

4

g [re@=y 1= [l a()d=sm

[ Mire !l;r !i %Eo |a !am s0 lién tyc trén thoa man véi moi va . Tinh .

Loi giai

f(x)+f"(x)=sinx e f(x)+e" f'(x)=¢"sinx

Ta co ,voimoi * €R nén suy ra , VOi

moi ¥ €R .

<:>|:exf(x):|, =e".sinx hay ![exf(x)] dx=£ex.sinxdx

e"+3
2

:%[ex(sinx—cosx)]‘: edf()ef( )@%Q "+ ) edf( )=

Cho ham sd lién tyc trén thoa man diéu kién va . Gia tri , voi. Tinh .

Loi gii



Tir gia thiét, ta co
X p 1 -
mf (x)+(x+1)2 (x)_ x+1

X ' X
< {m-f(x)} Tl g Vre(0ive)

X X X
B Y
Suy ra x+1f(x) X+l pay x+1 /() =x—1n|x+1|+C.

Mt khac, ta c6 7 (=722 oy C=—1 poas 1/ =x—lnjx+1]-1
2 3 3 3 3
=.f(2)=1-1n3 f(2)==—=In3 a==  b=—-=

Voi X=2 thi 3 2) And 2) 2 2 Suyra 2 va 2

a2+b2:2

Vay

x(x+1).f/ (x)+f(x)=x"+x o

Cau 9 .
[Mire do 4 | Cho ham s0 co dao ham trén thoa man, va. Tinh .

Loi gidi
Ta coO: (f'(x))2+f(x).f"(x)=15x4+12x, Vxell .
<:?{f'()c).f()c)]l =15 +12x o o f1(x).f(x)=3x +6x° +C,

Do S (0)=r"(0)=1 o =L o ge. [ (¥)-f(x)=3x"+6x" +1

1 ., ,_ 5 2
Q[Ef (x)] =30+ 6x7+1 <:>f2(x):x6+4x3+2x+C2.

— _ 2 _ .6 3
Ma 7(0)=1 nen ta cé C, =1 Do dé f(x)=x"+4x +2x+1.

vay /(=8



[MM’ ¢ ¢ dao ham lién tuc trén khoang va , . Biétring , va ..

Tinh tich phan theo va .

Loi gii

vxe (0;1) ta co:

x+xf(x)=2f(x)-4 @ x+4=21(x)-xf"(x) = x> +dx=2x1(x)-x"f"(x)

<:>x2+4x:2xf(x)—xzf’(x) <:>x2+4x=£ x’ ]’
12 (%) 12 (%) S(x) U()

.2 . .2 .
S X.COSX-I-ZS]I'IZde Sin X.COSX+4S11'1X.COSde

I=

N
AN —— [ ]

7?(sinx) f?(sinx)
Tinh
T 1 NE)
. X=—=l=— X=—"=t=—
pat t=sinx = df =cosxdr ¢4i can 6 2 2
BY oy
3 ) |£ 2 (5)
P4 t|? = -
I=[2 0 = fﬁ ALY 3 1 3a-b
i /71 f(t)’l 2 2) = —=
Ta co 2 2 4b 4a 4ab
M& lién tyc trén théa min . Biét .

Tinh

Loi giai
1

Ie" [f(x)+f'(x)]dx=ae+b

0

@I[exf(x)]y dx=ae+b < e f(x) :):ef(l)—f(O):e—l



Vﬁy Cl:l;b:—l

Q — a2018 +b2018 =2

[Mm 0 o ham sb lién tuc va cé dao ham trén . Biét dang thirc

dwoc théa man . Tinh gia tri .

Loi giai
1

v _1 .+ ~ N .4 42 , n 2 .
e ( ’ OO) , ta nhan c4 hai vé dang thtrc trén cho (x+1) thi ta duoc:

2 2
2f(x)+(x2—l)f’(x)=x(x+l) < 2x

x=1 .,
e T AR e

! 1

:@—jfmj? " :fi[x—‘lf(x)jdwj%dx =20 )

0 VX +3 x+1

1

)

0 0



DANG 2: Bai toan tich phén lién quan dén ding thirc
u(x) f'(x)=u'(x) £ (x) = h(x)
<SR = T

=h(x) (2).

Bai toan tich phan lién quan dén dang thirc " (x).f’(x) —u’(x)f(x)

Biét trudc u(x),h(x) . Tim f(x) ?
Phwong phap chung:

(EJ' u'v—uw
Co s6 ciia phwong phap \V

B 2
e Budc 1. Chia hai vé cua (2) cho Y (x)#0 ta duogc

u(x).f'(X)—u'(x)f(x):h(x) <:>|:£((j:)):| B :2(();))

1))
e Budc 2. Lay nguyén ham hai vé ta duogc “

M) |

2
e Budc 3. Tinh =~ ¥ (X) , tr d6 suy ra f(x) .

{ﬁ__} EEE. M EEC oS Bl s LT R

[Mire dd 3] Cho ham s6 lién tuc va co dao ham trén doan thoa min , v moi va . Tinh tich phin

X X

MZIS(M]I:I:}MZ)C+C

:>f(x):x2+Cx'Vi f(l):l nén €=0 Do d6 f(x):xz.




[Mire dp 3] Cho ham s6 c6 dao ham lién tuc trén thoa man va . Tinh

Do xe[1;2] nén x° x
M=)c2+3x+C
x

[Mire @ 3] Cho ham s6 ¢6 dao ham cap hai lién tuc trén ., va . Tinh .

f(O)—l‘f(Z)—e4:>{D:O <:>{C:l
Viva ’ v a 2+2C+D=4 |D=0
ivay

+x

Suy ra f(x)=e? :>f(1):eE.

[Mike d 4]
Cho ham s6 ¢ dao ham lién tuc trén thoa man véi moi va . Tinh tich phin

Loi giai



Xét x#0 .
_ ' — 2018 i
3f(x) X (x) X , nhan hai vé cho x* ta duoc

357 f (%) =2 (%) =™
36 () i, { M} o

6 3
X X

Tir gia thiét

. 4 6
Chia hai vé cho ¥ ta duoc:

f(;c) =—x2014:f(3x):_ 1 JEEpS
Suyra L * * 2015

s

, C=0=f(x)= .

Thay X =1 vao hai vé ta duoc 2015

1 1
J.f(x)dx:—j_ 20184 — _ 1 1 2019 :_;
Vay © o 2015 201572019 |} 2015x2019°

[Mike dd 4]

Cho ham s6 ¢o dao ham lién tyc trén thoa man véi moi Tinh

Loi giai

. 9 . A X Ja
Chia ca hai vé cho € taco

F(x)- 1qx)=e

S I

AT
0 g’m \/70 ( ) (2x+1)\/ﬁ+c

U=
g¢ 1 3
f(44)=—9+C
Cho x:4,tacé e
f(0)=—+C
Cho Xx=0 , taco ( ) 3
f(4) 26

0
iy € ~/(0)=-7



[Mure do 4]
Cho ham sé co dao ham va lién tuc trén thoa min va Tinh

Loi giai
Chia hai vé cho e* dé thu duoc dao ham ding, ta dugc

exzfc(x)' zxexzf(x) =2x0 m@: 2x

U
252 e X U
u

Q
D
Q

=x'+C

Cho ¥=0 taco sz(o)z_z.Suyra f(x)=(x2- 2)ex

Cho X=1 ,tacod f(1)=—e

[Mire dé 4] Cho ham s6 ¢6 dao ham trén thoa man véi moi va Tinh gid tri

Loi giai
. .2 2018x 7 . ;
Chia hai vé cho € dé thu dugc dao ham dung, ta dugc

f'(x)—2018f(x) e2018x'f'(x)_2018.e2018xf(x)

2018+ =2018x"""" & — =2018x""
e (e )
< {Zzgs?} =2018x"" = Zz(gl;? — x4 C

A =2 — (5218 49 2018x
Thay *=0 vao hai vé ta duoc C=2018= f(x) (x + 018)e

Viy £(1)=2019¢"".

[Mike d 4] Cho ham s6 6 dao ham lién tuc trén , thoa mdn va . Biét ring . Tinh

Loi giai



S0 T2 ()] <2 s (y)=2esC

= - = ,2x 2
Thay ¥ =1 vao hai vé ta dugc C=-2b f(x)=e

f(—l) =e>

[Mirc 46 4] Cho ham s6 lién tuc va ¢6 dao ham trén thoa man hé thie  Biét ring trong do6 .
Tinh gi4 tri ctia biéu thie .

Loi gidi
Ta co

f'(x)—cotx.f(x)=x.sinx < sinx. f'(x)—cosx.f (x)

sin® x -
Q{ﬁ] =X<:>f_(—x)=—x2+C
sin x sinx 2
T T
f(g) n f(gj © C
- = _18+C:>T_£ E
X=— sin
Cho 3 taco

Y
f(g e 1,
—2_fl = =—n
Khids V3 6) 48"y a=Lb=48=P=a+h=49

[Mirc d6 3] Cho ham sb cé dao ham lién tuc va cé dao ham trén khoang
va théa man , ; biét . Tinh gia tri

Loi giai




- x2f’(X)—2xf(x)] AC))

vi Y& (1+0) (*° /() =237 (1) ) Inx = x* —xf (x) ( x* X’

néntacod :

:(Lf)j lnx:I—f(jC) :J.(f(f)) lnxdxzj(l—f(—jc)jdx
X X X X

SUACa LE SN FC3 PR C: PSR LE S
X X X X
S ST = 0C)
b Inx
f(%/Z):3e:>c=o:>f(x)=x—3 )=
Theo bai ra Inx Do do In2



DANG 3: Bai toan tich phan lién quan dén ding thirc f'(x) +f(x) - g(x)

Biét truée g(x) . Tim f(x)
-::-_ﬁ:::--'l- R e N

S'(x)+f(x)=g(x)
e f'(x)+e' f(x)=e"g(x)

Tur ding thic

elef(x)] =eg(x)
Suy ra: ¢ f(x)= Iexg(x)dx = /(%)

Ciac dang mé rong

1 [f(x).e'“] =e'°‘.f'(x)+ke""f(x) .

y [F()e T =ep (x) ke f ()= * (S ()4 ()

[
N [F(x)e™] =™ (/") =2k () + K2 £ ())
|

.
.

» /e 1" == (/700 + 2k (x) + K £ () .

{'@ EOE mEEC s Bl s L
o=,

T[\“llm lién tyc, ¢d dao ham trén doan va v&i mol . Biét va . Tinh.

Loi giai
AL
f(x)+2f(x)=0 " f(x)

Ta co f(x)>0 voi moi ¥ thudc W nen
= (In(f()) =2 In(f(x))=-2x+C= f(x)=e>
y J()=1=2e" =1e-2+C=0C=2 = f(x)=e™"

Suyra /(D=7 =



[Mm s6 ¢ dao ham lién tuc trén . thoa man va . Biét ring , Tinh gia tri cia

Loi giai
. . fC(x)
fdx)- 2f{x)=0U fdx)=2f(x)U —~=2
L)oo o e
(In(f()))°= 20 Inf(x)= 2+ C o f(x)> 0,
. ) 1
- f(1)=1p C=-2b Inf(x)= - 2b f(x)=e>*2p f(-1)=e*= =
| Mure dg o ham s6 lién tuc; ¢ dao ham trén doan va thoa man, . Tinh .
Loi giai
Ta 6. f(x)+ fc(x)= -2"x1 @Zt
U exf(x)+ exfc(x)= - 2%*
@[exf(x)]'z—Zex
U exf(x)= (‘)( Zex)dx= -2 +C
Do f(0)=2 nén C=4
K de. exf(x):—2e"+4:>f(x)=—2+;ix.
! ! 4 4 4
If(x)dxz-([(—2+e—x]dx:2x—e—x 0:2—;.

Vay °



[Mire di 3 | Cho ham s lién tuc, co dao ham trén doan va, . Tinh .

Loi giai
Ta 6. f(x)+ fC(x)= x,"x1 g 1;1E.

U exf(x)+ exfc(x) = xe*
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