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LOI MO PAU
Phép tinh tich phan bat ngudn tir nhu ciu sang tao phuong phap tong quat
dé tim dién tich, thé tich tir cach day rat lau. Ngay nay, phép tinh vi tich phan
chiém mot vi tri hét stc quan trong trong Toan hoc, va dugc img dung rong
khép trong cac linh vyc nhu Xac suét théng ké, Vat ly, Thién van hoc, trong
cac nghanh cong nghiép nhu dong tau, san xuit 6 t6, may bay,...

Phép tinh tich phan dugc gidi thi¢u cho cac hoc sinh 16p 12, va duoc phé
bién tai céac truong Pai hoc cho khoi sinh vién nim tht nhit va nim tha 2.
Pong thoi phép tinh tich phan ciing 12 ndi dung quan trong trong cac ki thi tot
nghiép THPT, va tuyén sinh Pai hoc.

Trong ludn vin ndy ching toi trinh bay mot s6 van dé “Phan dang va ki
thuat tinh tich phdn ham mot bién”, ciing bai todn Gng dung tinh dién tich hinh
phang va thé tich khéi tron xoay.

Luan van bao gom 3 chuong.

Chuong 1. Trinh bay céc khai niém, tinh chit co ban cua nguyén ham tich
phan ham mot bién.

Chuong 2. Tap chung vao vi¢c phan dang va cac ki thuat tinh tich phan
ham mét bién.

Chuong 3. Trinh bay vé hai Gmg dung cta tich phan ham mot bién, d6 1a
xac dinh dién tich hinh phang va thé tich khéi tron xoay.

Mic du dd cd gang hoc tap va nghién ctru mot cach nghiém tic, song chic
chan luan van khong tranh khoi nhirng thiéu s6t. R4t mong nhan duge nhiing ¥
kién dong gop dé hiéu chinh tét hon luan vin cta quy thay co, va ban bé dong
nghiép.

Luan van dugc hoan thanh dudi su chi dan tryc tiép cta thiy huéng dan va
su tro giip cua cac thﬁy cd & khoa Toan — Tin truong Pai hoc Khoa hoc, Pai
hoc Thai Nguyén. Toi xin chan thanh cam on Thay gido, TS. Nguyén Minh
Khoa di tan tinh giang day, chi bao va tng ho trong sudt qua trinh nghién ctru
viét luan vin cua t6i. Cam on Ban giam hiéu truong Pai Hoc Khoa Hoc cung
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cac thﬁy cO & khoa Toan - Tin va ban be hoc vién 16p cao hoc Toan K3b, da
gitip d& dong vién tng ho t6i trong sudt qua trinh hoc tap, hoan thanh luan vin.

Thai Nguyén, ... thang 10 nam 2011
Hoc vién

Nguyén Vin Thai.
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Chuong 1. Phép tinh tich phan ham méjt bién
1.1. Nguyén ham va tich phan bat dinh
1.1.1. Dinh nghia

Ham s6 y=F(x) dwoc goi la nguyén ham ciia ham sé y = f(x) trén (a;b)
néu: F'(x)= f(x),Vxe(a;b).

Vidul.l.l

Ham s6 y =cosx la mdt nguyén ham ctia ham s6 y=-sinxvi (cosx) =—sinx

\ 4 . N A \ ) \ 4 1 \
Ham s6 y=arcsinx 1a mgt nguyén ham cta ham sé y =———,Vxe (-L1)vi
I-x

(arcsinx)' = ! .
1-x*
1.1.2. Pinh Iy vé dang tong qudt ciia nguyén ham

Néu trong khodng (a;b)ham $6 y=f(x) c6 nguyén ham la y=F(x), thi
trong khodng dy:

i) y=F(x)+C voi Cla mot hdang s6 tity ¥ ciing la mét nguyén ham cia

y=f(x).

ii) Moi nguyén ham cua ham s6 y=f(x)déu cé dang y=F(x)+C, voi Cla
hang sé tiy .

Churng minh:

i) Vi [F(x)+C]’ =F'(x)= f(x)nén F(x)+C, véi Cla hang sé ty y la mét

nguyén ham cua y = f(x).
ii) Gid sir ham s6 y=H(x)ciing la mot nguyén ham ciia y = f(x),Vx e (a;b).

Ta co: [H(x)—F(x)]’ =H'(x)—-F'(x)=f(x)— f(x)=0,Vx e (a;b).
Suy ra, H(x)-F(x)=C,Vxe(a;b) < H(x)=F(x)+C (dpcm).

4
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1.1.3. Tinh chit.

Tinh chit 1. Cho y=f(x) la ham sé c6 nguyén ham, khi do

Uf(x)dx}v = f(x)

Tinh chit 2. Néu vy = F(x) ¢6 dao ham, ta cé Id(F(x)) =F(x)+c, cla hang

Tinh chit 3. Gida sir f(x);g(x)la hai ham s6 ¢6 nguyén ham.Véi hai sé

thuc o8 bat ky: ~[[ocf(x)+ﬂg(x)] dx :ajf(x)dx+ﬂjg (x)dx

Tinh chat 4. Neu [f(t)di=F(t)+c thi:

J.f(u(x))u'(x)dx:F(u(x))+c:F(u)+c VOT u = u(x)

1.1.4. Nguyén ham mét sé ham co bin

-joczx:c
OIdx=x+C
OIxadxz ! x“*yC
a +1
dx
e | — = 1n + C
[EE
° Isinaxdxz—l—cosax+C
a
° Icosa xdle—sinaerC
a
° J.e'”dlei—e'”JrC
. Iaxdxz a + C
Ina
oJ. ,df = —cotx + C
sin ~ x
dx
° IcoszxztanerC
° J.;d—x=\/x+C
VX

u=u(x)

° Idu =u +
° Iu“du =
du
° I7= In
° Isinaudu

° Icosa udu

C

1
leaH + C

a +1

|u|+C

1
=——cosau +C
a

|
—sinau + C

a
° Ieﬁ“dx = 1—eﬁ“ + C
e Jardu=2—scC, 0<azl
In a
du
=—-cotu +C
.Isinzu
du
° =tanu + C
‘[coszu
du

’Izﬁ

=Ju+cC
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Vidu 1.1.2. Tinh cac nguyén ham sau.

(ax+b)“"!

a 1 “
sh=Jlacsbytde= Sf (ax ) d (exsb) = S0

4

1
oI, = j(;—4+ Ux)dx = J‘x"‘dx + Ix3dx = —;—xS + %)ﬂ +c

o I, = jx(ax+b)a dx = éj[(aerb)—b](aerb)a d(ax+b)

1 a +1 _2 “
_;j(ax+b) d (ax +b) aj(ax+b) d (ax+b)

:1_2'(ax+b)"‘+2 _Lz'(ax+b)°‘+1 L C
a a+2 a a +1

1.1.5. Mpt sé6 nguyén ham mé rong

J dx 1 X

. ﬁ:—arctan—+C

a“ + x a a

',[ 2dx - 1 lna+x+C
a” —x 2a a—x

Jd—x=ln(x+\/x2ia2)+C
Vxtta?l

X

=arcsin—+ C ;a >0

J dx
Na? - x? a

Jd—x— 1—arcsin —|+ C
xx?—a? a a
1 a+~x’>+a’
. —1In +C

dx
'[x\/x2 +a’ a

Jln(ax+b)dx=(x+£jln(ax+b)—x+€

a

Chii y: Khi sit dung mét trong cdc cong thirc trén, ta cdan phdi chirng
minh céng thire do bang cdach ldy dao ham hai vé.
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1.2. Tich phan xac dinh

1.2.1. Dinh nghia

Dinh nghia tong tich phin:

Gia sw ham y = f(x)xdc dinh va bi chan trén [a;b]. V&i phép phdn hoach
batky 5 cua [a;b] tiec la chia doan [a;b]thanh: a=x, <Xx,...<X,_, <x,=b, ldy bat
ky diem &, e[x,;3x,],i=Ln; goi do dai ciia [x, ;x]la A, =x,—x._. Khi do:

if(;,)Ai = f(EDA, + f(EDA, +...4+ f(E)A, duoc goi la téng tich phdn ciia ham
i=1
s6 y=f(x) ung v6i phép phan hoach & trén [a;b].
Dinh nghia tich phan xdc dinh:
Gia sir Z FEN, = FEDA, + F(ENA, +..+ f(E)A, la tong tich phin ciia ham s6
i=1
y=f(x) tng v6i phép phdan hoach & trén [a;b]. Néu ton tai gidi han Mggﬁoiﬂéﬁf =1
thi I dwoc goi la tich phan xdc dinh cia ham s6 y= f(x) trén[a;b] va ki hiéu la:

I:j.f(x)dx.

Khi do hamy = f(x) dwoc goi la kha tich trén [a;b].

1.2.2. Cong thirc
Cong thirc Newton — Leipnitz. Né'uJ.f(x)dx =F(x)+C,Vxe(a;b)thi:

j f(x)dx =F(x)| = F(b)-F(a)

a

—j () e

b

b
Cong thurc dao can. Gia suw f (x) kha tich trén [a; b] thi: I ()=

va j.f(x)dx:O.
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Cong thirc tach can. Gia sw f(x) kha tich trén [a; b] ta co:
b

[£(x)ax= jf dx+jf )dx e € (a;b)

a

Céng thire tich phdn tirng phan. Gid st u = u(x);v=v(x)kha tich trén [a; b]

Ta co: judv: uv|z —jvdu

a a

Céng thire doi bién. Gid st y= f(x)lién tuc trén [a; b]va x=e(t)khad vi
lién tuc trén [c; d]va min@(t).., = a; maxe(t), ., =b; ¢(c)=a;p(d)=b. Ta co cong

thirc doi bien so.  [f (x)dx=[f[o(t)]o'(r)dt

1.2.3. Tinh chit

Tinh chét 1. Néu ham sé f(x)lién tuc trén [a; b]thi no kha tich trén [a;b]

Tinh chdt 2. Gia sir f(x);g(x)kha tich trén [a; b]va vdi Va; B eR ta co:
b
[[ef (x)+Bg(x)]dr= ajf dx+ﬁjg

Tinh chdt 3. Néu f(x) la ham chan va lién tuc trén [-a;a] thi,

if(x)dszfo(x)dx

Tinh chat 4. Neu f(x) la ham lé va lién tuc trén [-a:a] thi [ f(x)dx=0

—a

, b
Tinh chdt 5. Cho f(x) lién tuc trén [a;b]va f(x)ZOVxe[a;b]:If(x)deO

Tinh chit 6. Néu f(x);g(x) la hai ham lién tuc va f(x)<g(x)Vxela;b] thi
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