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NGUYEN HAM

LY THUYET

1. Dinh nghia
= Cho ham sb f(x) xdc dinh trén K. Ham s6 F (x) dugc goi 1a nguyén ham cta ham sé f (x)

trén K néu F'(x)= f (x) v6i moi X thuoc K.
= Ho tit ca cac nguyén ham cta ham s f (x) ky hi¢u la I f (X) =F (X)+C .
= ChUy: Moi ham s lién tuc trén K déu co nguyén ham trén K .
2. Tinh chat
= Néu f,Q 14 hai ham s6 lién tuc trén K thi “ f(x)+ g(x)]dx = I f(x)dx £ J g(x)dx .

. jkf (x)dx:kjf(x)dx (V&i k#0)=> j[k.f(x)+|.g(x)]dx:kjf(x)dx+|jg(x)dx
. (jf(x)dx)’:f(x)w
jf[u(x)]u’(x)dx:F[u(x)]+C

3. Cong thirc doi bién so:

4. Cong thirc nguyén ham tirng phan: Iudv =uv— j vdu

5. Bang nguyén ham va vi phan

Ham sé so cap

Ham hop u = u(x)

Thuong gap

jdx:x+C _[du:u+C Vi phan id(ax+b)=dx
gy = X C 1 aqu = u C 1 j(ax+b)“dx—l-i(ax+b)‘“l+c
Ix X=——+ (a=-1) ju u=——+ (a=-1) = o
%:In|x|+c (x=0) OI—u:In|u|+C (u(x)=0) I o :lln|ax+b|+C (a=0)
u ax+b a

Icosxdx:sinx+C

jcosudu =sinu+C

[[cos(ax-+b)dx = isin(ax+b) iC

J'sin xdX = —cos X +C

Isin udu =-cosu+C

[fsin(ax+b)ax = —écos(axm) iC

dx=tanx+C du=tanu+C dx 1
jcoszx Icoszu Ingtan(aXer)ﬂLC
=— du=-cotu+C _
Isinzxdx cotx+C Is’i'nzu Iﬁzfcot(ax+b)+c
Vé&i x =k Vi u(x);tkﬂ
ax+ 1 ax+
IeXdX:eX+C je“du:e“+C je bdx=ge b, C
Iaxdx— 2 ,c (0<a=1) ja“du— 4 i (0<az1) japx*qu:iap“MC (0<a=l)
Ina Ina p.Ina
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Nguyén ham, tich phén va& Ung dung

< MOt s0 nguyén tac tinh nguyén ham co ban
e Tich cua da thuc hodc liy thira — 5 Khai trién.
e Tich cac ham mii —=—> khai trién theo cong thirc mii.
e Bac chin cia sin hodc c0S—=— ha bac: sin’a = % - l(:0521:1 : cos’a = % + %cosZa
e Chua tich cac can thirc cua x—2— chuyén vé liy thira.
< Phuong phap d6i bién sd
e Néu Jf(x)dx = F(x) +C thi jf[u(x)].u’(x)dx = F[u(x)] +C
e Gia st ta can tim ho nguyén ham I = J f (x)dx , trong d6 ta c6 thé phan tich ham sb da cho

£(x) = g[(x) ] () thi ta thye hign phép ddi bién dat ¢ —u(x) = dt = (x)dx . Khi do, ta thiy

I:Jg(t)dt :G(t)+C :G[u(x)}rC .

e Chuy: Sau khi ta tim dugc ho nguyén ham theo ¢ thi ta phdi thay ¢ =u(x).

, P
% Phuwong phap tinh nguyén ham, tich phan cia ham s6 hitu ty I = J-%dx :
x

e Néu bac cua tir s6 P(x) > béc clia mau sb Q(x) — 5 Chia da thuc.

e Néu bac cua tur sb P(x) < bac ciia mau sb Q(x) —LP% 5 phan tich mau Q(x) thanh tich s, roi
str dung phuong phap chia dé dua vé cong thirc nguyén ham sé.

e Néu mau khong phan tich duoc thanh tich s6 —*— thém bt dé doi bién hodc lwong giac hoa

bang cach dat X =atant , néu mau dua dugc vé dang X* +4a°.

< Nguyén ham tirng phan
e Chohaiham s6 u va v lién tyc trén [a;b | va c6 dao ham lién tyc trén [ ;b . Khi d6 ta c6 duge
Iudv =Uv —.fvdu (*)
e Dé tinh nguyén ham J.udv =Uv— J.vdu bang phuong phap timg phan ta lam nhu sau:
e Buoc 1: Chon u,v sao cho f(x)dx =udv (Chuy: dv= v’(x)dx va)
» Tinh v= Idv va du=u'dx .
=  Buwdc 2: Thay vao cong thirc (*) va tinh .fvdu :
= (Can phai lya chon u va dv hop li sao cho ta d& dang tim dwoc v Vva tich phan Ivdu dé
tinh hon I udo .

» Meo nhé: “Nhét 16, nhi da, tam lwgng, tir mii”
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VI DU MINH HOA

VIDU 1. Choham s f(X) lién tuc trén R . Biét sin3x la mot nguyén ham cua ham sé f (x).e*, ho tét

ca cac nguyén ham cua hamsé f'(x).e* 1a

A. 3cos3x—sin3x+C. B. —3cos3x—cos3x+C.
C. 3sin3x—cos3x+C . D. 3cos3x—cos3x+C.
Loi giai
Chon A
Ta c6 sin3x 1a mot nguyén ham cua ham sé f (x).e* suy ra f (x).e* =(sin 3x)’ =3Cc0S3X .
Xét | :J f'(X).eXdX. Pit u==e - du=e dX.
dv = f'(x)dx v=f(x)

Khi dé ta cé | :j f'(x).edx = f(x).e” —J'f(x).exdx:3cos3x—sin3x+c.

VIDU 2. Chohamsé f(X) liéntuctrén R . Biét X* —3x+1 1a mot nguyén ham caa ham sé f) . ho

tat ca cac nguy@n ham caa ham sé f'(x).e** 1a

_ 2X _ X _ 2X
A.%+C. B. 2x— 26 +C. c.4X25e iC. g.%m.

Loi giai
Chon D

Taco X*—3X+1 1a mét nguyén ham caa ham sé 1) suy ra E=(x2 —3x+1)’ =2x-3.
X X

Suyra f(x)=2x>-3x suyra f'(x)=4x-3.Xét | :I(4x—3).ezxdx.

o U=4x—3 du = 4dx
a = :
dv = e?*dx V= le2X
2
Khi do6 ta co:
4x —3).e* 4x —3).e** 4x —5e*
I:J.(4x—3).ezxdx:Q—Zjezxdx=¥—ezx+ =—+C.
2 2
Vi DU 3. Tim jsin5x.cosxdx .
A. 1c035x+C. B. —lcos4x—ic036x+c.
5 8 12
1 1 1
C. —=cosb5x+C. D. =cos4x+-—cos6x+C.
5 8 12
Loi giai

Chon B

Taco: _[sin 5X.C0S X dX = %I(sin 6X+sin 4x)dx
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Nguyén ham, tich phén va& Ung dung

1 x 1 1 1
== —ﬁ——coﬂx +C =——cos6x—=cos4x+C..
2 6 12 8
( )2017 1 ( 1)b ' ) . . .
Vi DU 4. Cho de —g ( 1) +C vo6i a, b, C lacac so nguyén. Gia tri a+b+c bang
X+
A. 4.2018. B. 2.2018. C. 3.2018. D. 5.2018.
Loi giai
Chon A
x—1 2017 2017 _
= %dx_j(x 1) : 1 de.Dattzx—l =dt= 2 5 dx.
(x+1) X+1 (x+1) X+1 (x+1)
. gt 1 t°° 1 (x-1)™
Khidé 1=[t2==—+C=_—=- |27 c
16 1= [t 2 =2 5018 T C = 22018 (x+1j "
2018 2018
_ 1 x—-1
= : (X_lj +C = ( )2018 +C
2.2018 | x+1 2.2018"(x +1)

Suy ra a=2.2018, b=2018, c =2018 Nén a+b+c=4.2018.

VI DU 5. Biét F(x) 1amot nguyén ham caaham s f (x) = iz ,thoamén F(3)=1va F(1)=2,0i4

X_
tri cia F (0)+F (4) bang

A. 2In2+3. B. 2In2+2. C.2In2+4. D. 2In2.
Loi giai
Chon A
Ham so f (x) xéc dinh trén R\{2}.
In(x-2)+C, khix>2

Ta co: F(X):Jf(x)dxz L = (x=2)+C, _ :

X—2 In(2-x)+C, khix<2

F(3)= C, = In(x-2)+1 khix>2

1
DO{F(l) 2@{ .Khi dé F(x)= {

VayF (0)+F(4)=(In2+2)+(In2+1)=2In2+3.

C,=2 In(2-x)+2 khix<2’

VI DU 6. Cho F (x) la nguyén ham clia ham s6 f(x)=— I va F(0)=-In2e. Tép nghiém S cia
e+
phuong trinh F (x)+In(e* +1)=2 Ia:
A. S ={3}. B. s={2;3}. C.s={-2:3}. D. s={-33}.
Loi gidi
Chon A
e)(
TaCé I=If(X) X :J‘#dx
e +1 e*(e* +1)
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dt 1 1
pitt=e"=dt=e'dx. 1= |——=|(-——)dt=Int-In(t+1)+C =Ine* —In(e* +1) +C.
‘ tt+2) J.(t t+1) (t+]) ( )
Khi do: F(x)=Ine*-In(e*+1)+C, F(0)=-In2e < -In2+C=-In2-1<C=-1
Do do: F(x)=Ine* —In(e* +1) —1.

F(x)+In(e* +1)=2< Ine"~In(e* +1)-1+In(e* +1) =2 & Ine* =3 x=3.

Vi DU 7. Cho ham sé f(x) théa man f'(x)+2xf (x)=2xe™, ¥xeR va f(0)=1. Tét ca cic
nguyén ham cia x.f (x)e* Ia

A. (x2 +1)2+C. B. %(x2+1)2 e¥+C.C. (x2+1)2 e +C. D. %(x2+1)2+C.

Loi giai
Chon D

!

Taco f'(x)+2xf (x)=2xe‘X2 <:>exz(f'(x)+2xf (x))=e"2.2xe‘X2 <:>(eXz f (x)) =2X
:>exzf(x)=J'2xdx=x2+C.
Vi f(0)=1C=1=f(x)=(x"+1)e ™.

Vay [xf (x)edx = [ x(x® +1)dx :%j(xz +1)d(x* +1) =%(x2 +1) +C.

VI DU 8. Goi F(x) la nguyén ham trén R cia ham s f(x)=x%(a=0), sao cho

1 . .
F (—) =F (0) +1. Chon ménh dé dung trong cac ménh dé sau.

a
A. 0<a<l. B.a<-2. C.a>3. D.1<a<?2.
Léi giai
Chon A
U= du = 2xdx
F(x)=|x%¥dx.pat{ = 1
() -[  |dv=e®dx |v=—e"
a
1 2 jax 2 ax 1 2 _ax 2
= F(x)==x%e* —=| xe¥dx==x"e*-—.A (1
(x)=> af " ~A (1)
du =dx
XétAzjxeaXdX Pat = = 1 :A—Exe“—lfeaxdx (2)
T ldv=e®dx  |v==¢* a a
a

Tir (1) va (2) suy ra F(x):ixze”—a—zzxeax+§.|'eaxdx=§x2eax—%xeawéeauc.
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Nguyén ham, tich phén va& Ung dung

1
v £ 1

j=F(0)+1:> %e—£e+%e+C=%+l+C
a a a

a3

—sal=e-2=a=3%e-2=0<a<l.

2

2 In 1 . . . .

VIDUO9. Cho | :J.(X+ ))2( dX:EIn 2—= vé6i a,b,C 1a cac s6 nguyén duong va cac phan s6 1a phan sd
1(x+1 c

t6i gian. Tinh gid tri cia biéu thic § = 242
c
A s=2 B.S=1. C.s=2. D.s=1.
6 3 3 2
Loi giai
Chon A
2 2 2
X+Inx In x
Taco |=_[ > dx= _[ _[ > dx.
1 ( x+1 1 ( x+1 1 (x+1)
20X
Xet = [ ——dx. bat t=x+1=>dt=dx.
1 (x+1)
3 3 3 3
t-1 1 1 1 1
l,=|——dt=|=-dt—| =dt=Inf{t -l =lIn=——=.
[t f Loy :

| 1 11
xét I, = sdx=——Inx +] dx=—ZI 2+I(———jdx
1 (x+1) x+1 | 1 x(x+1) 3 X x+1
S 4
l,=-=In2+In ——ZIN2+In= Dods 1=in>-% Lo m2-_2jno-L
x+1, 3 3 2 6 3 3 6
a+ 2+3 5
—=s="""_0T0
c 6 6
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