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CHUYEN PE 3 NGUYEN HAM — TiCH PHAN VA UNG DUNG
BAI 2: TICH PHAN
Muc tiéu
< Kién thic
+ Nim duoc dinh nghia va cac tinh chat cua tich phan.
+ Nim viing cac phuong phap tinh nguyén ham va bang nguyén ham co ban dé ap dung tinh tich
phan.
+ N&m vitng céc tinh chat tich phan cua céc ham sb chin, ham sé 1é va cac quy tic dao ham cua
ham s hop.
+ Nim viing cac ¥ nghia vat Ii ciia dao ham, tir dé giai quyét cac bai toan thuc té s dung tich
phan.
% Kining
+ Hiéu rd dinh nghia va tinh chét cia tich phan dé van dung vao viéc tinh tich phan.
+ St dung thanh thao bang nguyén ham va cac phuong phap tinh tich phan.
+ Van dung tich phan vao cac bai toan thyc té.
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I. LI THUYET TRONG TAM
I. PINH NGHIA VA TiNH CHAT CUA TiCH PHAN
1. Pinh nghia tich phan

Dinh nghia
Cho hamsb f (x) lién tuc trén doan [a;b] , véi a<b.
Néu F(x) la nguyén ham ctia ham s6 f (x) trén doan
[a;b] thigia tri F(b)—-F(a) duoc goi la tich phéan cua

ham s f (x) trén doan [a;b].

b
Ki hiéu j (1)

Cong thuc (1) con duwoc goi la cong thuc Newton —
Leibnitz; a va b duoc goi la can duédi va can trén cua
tich phéan.

Y nghia hinh hoc cia tich phan

Gia st ham s6 y = f (x) 1a ham s lién tuc va khéng am
b
trén doan [a;b]. Khi d6, tich phan [ f(x)dx chinh la

dién tich hinh phang gigi han béi duong cong y = f (),

truc hoanh Ox va hai duong thang x=a,x=b, Vi

a<h.
YA
y =f(x)
X
O a b =
b
S :J' f (x)dx

2. Tinh chét co ban caa tich phan
Cho hamsé f (x) va g(x) 1a hai ham sé lién tuc trén

khoang K, trong d6 K c6 thé la khoang, nira khoang

Chang hgn: F(x)=x*+C la mgt nguyén

ham ciia ham sé f (x)=3x* nén tich phan

=(r+C)-(0*+C)=1.
Luwu y: Gia tri cua tich phan khéng phu thugc
vao hang sé C.

Trong tinh todn, ta thwong chon C =0.

Chang hgn: Ham s6 f (x) = x*+2x+1 c6 do
thi (C) va f(x)=(x+1)">0,véi vxel .
Y

Fx)=(x+1F

A

-1 O

W

1
|
I
!
I
1
I
|
1
1

Dién tich “tam gidc cong” gidi han bdi (C),

truc Ox va hai dwong thang x=-1 va x=1

la s :Jl' f(x)dx= j(x2+2x+1)dx
]

-1

Luwu y: Ta con goi hinh phang trén la “hinh

thang cong”.
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hoac doan va a,b,c € K, khi do:

a.Néu b=a thi |[ f (x)dx=0

D ey O

Chang hgn: Cho ham sé f (x) lién tuc, 6

b. Néu f (x) c6 dao ham lién tuc trén doan [a;b] thi dao ham irén dogn [-1,2] thoa man
ta co: f(-1)=8 va f(2)=-1.
b Khi d6

[ /(x)dx=f (x) = f(2)- f(-1)=-9

Luwu y: Tur do ta ciing co

va [f (a)= f(b)—j'f'(x)dx

c. Tinh chét tuyén tinh

T[k.f(x)+hg X) ] dx = kj dx+h_[g

Véi moi k,hell .

d. Tinh chét trung can

f(x)dx:.cf f (x)dx+j' f (x)dx|, voi ce(a;b)

N e

e. Bao can tich phéan

b

If (x)dx:—f f (x)dx

a

b
f. Néu f(x)zO, vXe[a;b] thi jf(x)dxzo va

if(x)dx=0 khi f(x)=0.

g.Néu f(x)=g(x),vxe[a;b] thi

if dx>Ig(x

a

h. Néu m=r[n_ibr]1 f(x)va M :Tﬁlﬁ( f(x) thi
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b
m(b- agjf x)dx <M (

i. Tich phan khdng phu thudc vao bién, tic 1a ta ludn

co

II. CAC PHUONG PHAP TiNH TiCH PHAN

1. Phwong phap déi bién sb

Péi bién dang 1

Bai toan: Gia su ta can tinh tich phan 1 =

ta c6 the phan tich f(x)=g(u(x))u’(x) thi ta thyc hién

phép ddi bién sb.
Phuong phap:

+Pat u=u(x), suy ra du =u’(x)dx.

f (x)dx, trong do

+Padi can:
a b
u(a) u(b)
b u(b) u(b)
+ Khi do6 |1 =j f(x)dx= j g(u)du=G(u)
a u(a) u(a)

la nguyén ham cua g (u).

Poi bién dang 2

, Voi G(u)

Ddu higu Cach dgt
2 2
a —X :|a|sint;te{—£;£}
2 2
x?—a? | | T
— —|\0}
smt 2 "2
2 2
a +X |a|tantte( zzj
2 2
atx x=a.cosZt;te(0;£}
a-—x 2
a-x x=a.c032t;te[0;£j
a+ X 2

Luwu y: Phwong phdp déi bién sé trong
tich phdn co ban gidng nhw déi bién sé

trong nguyén ham, ¢ ddy chi thém budc
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(x—a)(b—x)

x=a+(b-a)sint;t e{o;ﬂ

2. Phwong phap tich phan tirng phan

b ChU y: Can phdi lwa chon u va dv hep Ii sao
Bai toan: Tinh tich phan (1 = [u(x)v'(x)dx .
a cho ta dé dang tim duwoc v va tich phan j vdu
Huwéng ddn gidi a
b
fusu() [du=u(x)ox A i hom [,
bat =
dv=v'(x)dx |v=v(x a
b
Khi d6 (I =(uv) ";—Iv.du (cong thic tich phan ting
phan)

I11. TICH PHAN CAC HAM SO PAC BIET
1. Cho ham sé f (x) lién tuc trén [-a;a]. Khi d6

Pic biét

}f(x)dx:i[f(x)+f(—x)]dx 1)
+Néu f(x) laham sé I¢ thi ta co jf(x)dx_o (1.1)

+Néu f(x) lahamsé chanthitaco || f(x)dx=2[f(x)dx| (1.2)
—-a 0

. a f(X) la

va £1+bx dx:E_([f(x)dx (0<b=1) (1.3)

b
2. Néu f (x) lién tyc trén doan [a;b] thi .[

2
Hg qua: Ham s f (x) lién tuc trén [0;1], khi do: ||
0

3.Néu f(x) lién tuc trén doan [a;b] va f (a+b-x)=f(x) thi
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SO PO HE THONG HOA

Pinh nghia
Cho ham s6 f (x) lién tuc trén doan [a;b], véi a<b. Néu F(x) la nguyén ham cua ham sé f (x)

trén doan [a;b] thigiatri F(b)—F (&) duoc goi la tich phan ciahamso f () trén doan [a;b].

Ki higu if (x)dx=F(x)| =F(b)-F(a)

a

Y nghia hinh hoc ciia tich phan
b
Gia sirhamsé y =—f (x) 1aham s6 lién tuc va khong am trén doan [a;b]. Khi do, tich phan j f (x)dx

chinh Ia di¢n tich hinh phang giéi han béi duong cong y = f (X), truc hoanh va hai dwong thang

x=a,x=b(a<b).

I

Tinh chét co ban cua tich phan
Cho ham s6 f (x) va g(x) la hai ham s lién tuc trén khoang K, trong d6 K c6 thé Ia khoang, nira

khoang hoac doan va a,b,c € K , khi dé ta c6 cac tinh chét sau

f(x)dx=0]; if’(x)dx: f(x)] =f(b)-"f(a);

D ey T

b
[[kf(x)+hg(x)]dx= kj dx+hjg ,voi Vk,hel

c

f(x)dx:jf(x)dxﬁt}f(x)dx ,V6i ce(a;b); if(x)dx:—jf(x)dx :

D C—y T
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Il. CAC DANG BAI TAP
Dang 1: Tinh tich phan bang céch sir dung dinh nghia, tinh chét
+ Phuwong phap giai

Vi du: Cho ham sé f(x) c6 dao ham trén doan

[L2], f(@)=1 va f(2)=2. Tich phén

| = [ f'(x)dx bang

P C— N

A. 3. B. 2.
C. L D. 0.

o . ] X Huwoéng ddn gidi
Str dung céc tinh chat cua tich phan.
2

2
St dung bang nguyén ham va dinh nghia tich phan | :_[ f'(x)dx=f(x)| =f(2)-f(1)=2-1=1.
d& tinh tich phan. : '

Chon C.
+ Vidumiu
3
Viduy 1: Giatrj caa [ dx bing
0
A. 3. B. 2. C.0. D. 1.
Huwéng ddn gidi
3
Taco [dx=x[;=3-0=3.
0
Chen A.
2 ‘
Vidu 2: Giatri cua Isin xdx bang
0
A. Q0. B. 1. C. -1 D. %

Huwong ddn gidi

2
Taco Jsin xdx = —cosx|2=1.
0

© NN

Chon B.
Vi du 3: Cho ham sé f (x) = x> c6 mot nguyén ham I1a F (x) . Khing dinh nao sau dy ding?
A F(2)-F(0)=16. B. F(2)-F(0)=1.  C.F(2)-F(0)=8.  D.F(2)-F(0)=4.

Huwong ddn gidi
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2 4|2
Taco jx3dx=xI —4=F(2)-F(0)
0

0

Chen D.
2
Vi du 4: Gia trj cua | =j dx 1a
1 2X=1
A. 1 =In3-1. B. 1 =In+/3. C.l=In2+1. D.1=In2-1.

Huwoéng ddn gidi
2 2
:I ! dx:lln|2x—1|
2x-1 2 1

1

=%(In3—|n1)=%ln3=ln\/§.

Chen B.
1

1
Vidu5: Cho [ f(x)dx=2 va jg X)dx=5. Giatri cia | = [[ f(x)+2g(x)]dx la

0 0
A. 5. B.7. C.9. D. 12.
Huwong ddn gidi
1

I =[f(x dx+2jg x)dx =12,

0

Chon D.

2 5
Vi du 6: Chojf( )dx =3 vaJ' x)dx =1. Gia tri cua | _J'f(x)dx la
1

1

A. 2. B. 4. C.3. D. —-2.
Huwong ddn gidi

I :j'f(x)dx:j'f(x)dx+j'f x) dx

=3+(-1)=2
Chen A.
2
Vidu 7: Chojf( )dx =2, jg x)dx =—1. Khi d6 |_j[x+2f (x)Jdx béng
-1 -1
A. |l =17. B.Izz. C.I=E. D.Izl.
2 2 2
Huwong ddn gidi
2 2 2
Taco I:I[x+2f(x) ]dx_ +2j X) dx — 3Ig X) dx

-1
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_322-3(-1)=1
2 2

Chen B.
7 7
Vidu8: Cho [ f(x)dx=5 .Giatricua I = [ f(x)+2sinx]dx la bao nhiéu?
0 0
A. | =3. B. |1 =5. C. | =6.
Huwoéng ddn gidi
7 7 7 .
I =I[f (x)+2sin x]dx:J'f( dx+2.|'smde 5-2cosx|2=7.
0 0 0
Chon D.
Vidu 9: Cho F(x) languyén ham ciia ham sé f(x)=|n— Giatricua F(e)—
X
A. | =0. B.Iz—l. C,l:g,
2 2
Huwéng ddn gidi
“In x In X 1
Taco F( J' dx = J'Inxd(lnx) ==,
1 X 2 1 2
Chen D.
1
Vi du 10: Tich phan | = [ —————dx bén
: P -([x2+3x+2 g
A. Izlni. B. I=In§. C. Izlni.
3 2 2
Huwong ddn gidi
i 1 X+2)—(x+1 1 1
Tacod — =( )= )= -
X“+3x+2  (x+1)(x+2)  x+1 x+2
t 1 1 1
Suyra |l = —d — | ——dx=(In{x+1=In{x+2[})] =2In2-In3.
y x+1 J.x+2 ( | | | |) 0
Chen A.
Viduy 11: Tich phan 1 = [cos® xsin xdx béng
A. |l =1 B. 1 =0. C.1=3.
Huwéng ddn gidi
. T3 1 ..\ 1
Taco I=—J'cos xd(cosx)z—[—cos xj =——+==0
) 4 0 4

Chen B.

D.I=7
F (1) bang
D.1-2.
2
D. I=In§.
4
D.I=-1
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