' CHU DPE 2. TICH PHAN
A. KIEN THUC CO BAN
1. Pinh nghia )
Cho f la ham s0 lién tuc trén doan [a;h]. Gid su F 1a m{t nguyén ham cta f trén [a;b]. Hiéu soO
F(b)—F(a) dugc goi 1a tich phan tir ¢ dén b (hay tich phan xic dinh trén doan [4;b] ctia ham s

b
S(x).ki higula [ f(x)dx.
b
Ta dung ki hidu F(x) = F(b)— F(a) dé chi hiéu sb F(b)-F(a). Viy [ £ Godx = F)|. = F(b)-F(a).

b b
Nhan xét: Tich phan ctia ham s6 £ tir @ dén b c6 thé ki higu boi [ f(x)dx hay [f(t)az. Tich phan d6
chi phu thudc vao fva cac can a, b ma khong phu thudc vao cach ghi bién sb.
Y nghia hinh hoc ciia tich phan: Néu ham sd f lién tuc va khong am trén doan [a;b] thi tich phan

b
I f(x)dx1a dién tich S cua hinh thang cong gidi han bdi dd thi ham sb y=f(x), truc Ox va hai duong

b
thing x=a,x=b. Vay §= [ f(x)dx.
2. Tinh chit cia tich phan

a b a
L [£@)dx=0 2. [ f(x)de == f(x)dx
a a b
b c c b b
3. [f0dx+[ f()dx = [ f(x)dx (a<b<c ) [kf(x)dx=k] f(x)dx (k R)
a b a a a

b b b
5. j[ F(x) % g(x)]dx = j F(x)dx+ j g(x)dx .

B. KY NANG CO BAN
1. Mt sé phwong phap tinh tich phan
I. Dang 1: Tinh tich phan theo cong thirc

Vi du 1: Tinh céc tinh phan sau:
1

1 1 1
a) 1= |2 b) 1= [ O1=[2 0. 1= [
o (1+x) o X +1 0 X+3 0 4—x
Huéng din giai
1 1 1
dc hd(+x) 1 3
) I:J(1+x)3 :I(1+x)3 :_2(1+x)2| K
0 0 0

1 1
b) 1:jﬁdx=j(1—ﬁjdx=(x—m(x+1))\lo:1—1n2.

0 + 0

1 1
c) I:j2x+9dx:j(2+ & jdx=(2x+3ln(x+3))|l:3+6ln2—31n3.
0 X+3 0 x+3 0

! 1 1d(4—x2) | 3
d) I=£ﬁdx=—§£?=ln|4—x2 |‘O =an.

Bai tap ap dung
1 1
D)1= [~ 1) 2) 1=[(V2x +3fx +1)ax.

0 0
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3)I:£xmdx. 4)I:£ﬁ.

II. Dang 2: Dung tinh chit cin trung gian dé tinh tich phan

b b b
Sir dung tinh chat [[f(x)+ g(x)ldx = [ f(x)dx+[ g(x)dx d& bo dau gid tri tuydt dbi.

2
Vi du 2: Tinh tich phan 7= I|x+1|dx.
-2
Huéng din giai

x+1, —1<x<L2

Nhan xét: [x+1]= { .Do do

-x-1, -2<x<-

-1 -1 2 2 J
I=||x+1ljde=||x+1|dx+ ||x+1|dx=—|(x+1)dx+ | (x+1)dx=—] —+x
[ixettas et | s ace J(soas={ 3

Bai tip ap dung
3 2
1)[:j|x2—4|dx. 2)I:I|x3—2x2—x+2|dx.

-4 -1

N

3 T
3) I=[|2* —4]|dx. 4) I= [ 2|sinx|dx. 5) 1= [1+cos2xdx.
0 ” _%’ ’ 0
III. Dang 3: Phwong phap doi bién so
1) Doi bien so dang 1

Cho ham sb £ lién tuc trén doan [a;b].Gia st ham s§ u =u(x) c¢6 dao ham lién tuc trén doan
[a;b] VA a <u(x)<B. Gia st ¢6 thé viét f(x)=g(u(x))u'(x),x e[a;b], v6i g lién tuc trén doan
[a; 8] Khi 06, ta co

u(b)

b
1=j F(x)dx = j 2(u)du.

u(a)

b
Vi du 3: Tinh tich phan 7 = Isinz xcosxdx .
0
Huwéng din giai
DPiatu =sinx. Ta cd du =cosxdx. Doi can: x=0=> u(0)=0;x =%: u(gj =1.

s

2 1 1
Khi dé 1=_[sinzxcosxa’x=_|.uzah4=lu3 =l.
0 0 3 10 3
Bai tap ap dung
1 |
1) 1=Ix x* +1dx . 2) I=Ix\3/x+1dx.
+Inx lnx
3) I= 4Hr=[—=
) '1[ )1 ‘[ L 2xN2+ Inx
DAu hiéu nhin biét va cach tmh tinh phin
Dau hiéu Cé the dat Vidu
3 xdx
1 |Co X t= X I= .Pat t=+x+1
NI NS = N
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1
2 | CO (ax+b)’ t=ax+b lzjox(x+1)2°16dx. Pt r=x-1
getanx+3
3 1Coa’™ t=f(x) I=|2 dx. Dt 1 =tanx+3
0 cos” x
4| Co P gy | =Inx hodebicu thic =je—lnxdx Pt r=Inx+1
X chua Inx I x(Inx+1)
x - < A ’ In2
5 1 Co edx t=e" hogc biéu thirc 1 :Io e**\3e" +1dx. Dit t=+/3¢" +1
chira e*
6 | Co sinxdx t=cosx 1 :I()Esin3 xcosxdx . Pat ¢t =sinx
7 sin’x
7 | C6 cosxdx t = sin xdx I=| ————dx Pat r=2cosx+1
0 2cosx+1
. dx I= i1 dx=j%(1+tan2x) ! dx
8 | C6o — t=tanx 0 costx 0 cos® x
cos” x .
Pat s =tanx
dx K2 ecotx cotx
Co t =cot =14 dx = dx . DPat t=cotx
? sin? x oL J% 1—cos2x I 2sin® x

2) Poi bién so dang 2
Cho ham so f lién tuc va c6 dao ham trén doan [a;b]. Gid sit ham s0 x = ¢(t) c6 dao ham

va lién tyc trén doan [a; 5] sao cho g(a)=a,p(f)=b VA a<p(t)<b vé6imoi ¢ [a; ] Khi
do:

b B
I J(x)dx= If (p())p'(t)dt.

Mot s6 phwong phap ddi bién: Néu biéu thirc dudi dau tich phan c6 dang

1. a® —x* : @it x = a|sint te{—z;f}

22
2. x?—a? : dat x=ﬂ; te[—z;z}\{O}
sin¢ 22
3. Vx*+a’ : x=a|tant; te(—%;%)

/ + . la- .
4, 4T hoac azx. dat x =a.cos2t
a—x a+x

Luwu y: Chi nén st dung phép dit nay khi cac déu hiéu 1, 2, 3 di voi x mii chin. Vi du, dé tinh

5 3
X dx thi phai doi bién dang 2 con véi tich phan 7= I B _xdx

Val +1 O X+l

thi nén doi

NG

tich phan 7= I
0

bién dang 1.

Vi du 4: Tinh cac tich phan sau:
1 1
a)I=J. 1-x%dx. b)I=J.
0 0
Huéng din giai

dx
1+x

5 -

) . r Re A T
a) Pat x=sin¢ ta cd dx=costdt. D61 can: x=0:>t=0;x=1:>t=5.

T
s

1 2 % z
Vay I=IVl—x2dx=I|cost|dt=Icostdtzsint|02=1.
0 0 0

x=0—>¢t=0
b) Pat x =tant, taco dx=<1+tan2t)dt.D6i can: | .
x=1>t==
4
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Vay I= Il+x

o'—.-MN

IV. Dang 4: Phuong phap tinh tich phén tirng phan.

z
dt=t|j=—

T
4 .

Pinh Ii : Néu u=u(x) va v=v(x) 1 hai ham s6 c¢6 dao ham va lién tuc trén doan [a;b] thi

b

a
b

b

a

b
j u(x)v'(x)dx = (u(x)v(x))r; - ju '(x)v(x)dx,

b
hay viét gon la j udv=uv|’ —j vdu . Cac dang co ban: Gia su can tinh 7 = jP(x).Q(x)dx

a

a

P(x): Da thic f
L);}rl;g Q((x)): sin(kr) hay | P(v): Da thirc PCo): Da thije | PO Da e 1
s X):In(ax+b X ha
cos (kx) Q): Qex): In( ) | QW): sin? x y cos® x
* u=P(x) * u=P(x) * u=P(x)
Cich | * gv 1a Phan con lai | * dv la Pl}ﬁn con | Fu=In(ax+b) |« dvla Phan con lai clia
dat | cla biu thuc duéi|lai ctia biéu thic | * dv= P(x)dx | bicu thirc dudi dau tich
dau tich phan dudi dau tich phan phan

Théng thuwong nén chi y: “Nhit log, nhi da, tam lwong, tir mii”.

2
Vi du 5: Tinh cac tich phansau : a) 7= Ixsin xdx.
0

a) bat - taco
dv = sin xdx

Do d6 I=

xsin xdx =

o*—.mm

u=In(x+1)

b) bat { tacod

dv = xdx

V=

e—1

_62—2€+2

1e*—4e+3 B

du =

V=—CO0SX

2
I= j xln(x+1)dx=[ln(x+l)x —
0

T

Huéng din giai
dx

71'

z
2

—xcosx)|¢ Icosxdxz 0+sinx|§
0

du =—dx

x+1

x2 -1

2

e—1
|

e +1

2 2 2
Bai tap ap dung

1
1) 1=[@x+2)e"dx.
0

2
2) I= I 2x.cos xdx .
0

4

ya

e—1

b) 7= | xIn(x+1)dx.
0

s

=1.

2z
3)I= J.xz.sinzdx.
0 2

1
4) I=I(x+1)2ezxdx.
0
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