CAC CONG THUC CAN NHO CHUONG NGUYEN HAM — TiCH PHAN

Pao ham ciia ham sb so cap Pao ham cia ham hgp u = u(x)
(k)'=0 (k 1a hang s0) (kx)'=k (k 1a hang so)
(x*)'=ax*' (u*)'=au*'u’
(1)'_ i ;) .
X x? u 2Ju
0 1 ' ul
&)=Lt Ju) =4
( ) 2\/; ( ) 2\/6
(sinx)' = cosx (sinu)' = u'.cosu
(cosx)'=—sinx (cosu)' = — u'sinu
1 2 u' 2
tanx)'= =tan® x+1 tanu)'= =u'(tan“u+1
(tanx) cos® X (tanu) cos’u ( )
1 2 u' 2
cotx)'=- =—(cot” x+1 cotu)'=- =—-u'(cot“u+1
(cotx) sin® x ( ) (cotu) sin®u ( )
(ex)-:ex (eu)u —u'el
(a¥)'=a"Ina (ala hing sb) (a")'=wa'lna (alahing sd)
1 u'
In X '=— In u g
(Infx])'=> (Inful)'=~
IO X '= IO u =
(tog, Ix1) x.Ina (fog, [ul) u.lna
Tinh chit ciia dao ham . )
1L U+tv-wy=u+v -w 2. (ku)’ =ku’ (k la hang sb)
3. (wv) =uv+uv’ 4. (Ej :w : (lj :_iz
v v v v
* Cong thire tinh dao ham nhanh cua ham hiru ti :
2 1 ] 2 1 [ ] ]
> Dang 1y = ax® +bx+c o y= (ab'-a'b)x” +2(ac'-a c)x2+(bc b'c)
a'x“+b'x+c’ (@'x“+b'x+c"
2 2 _
> Dang : y = ax” +bx+c o y= ad.x +2ae.x+2(be dc)
dx+e (dx+e)
> Dang : y = ax+b , ad-cb

ox+d 0 (cx+d)°




NGUYEN HAM
Baing nguyén ham cac ham so don gian

u 12 ham s theo bién x,
tire 1a u =u(x)

*Truwdng hop dic biét u=ax+b,a=0

*Nguyén ham cia cac ham so don giin

1.J'dx=x+C Idu=u+C
Z.Ik.dx=k.x+C,kIa Ik.du=k.u+C
hﬁngsé
3. a+1 a+l
i Wdu=hc | ()@= @0 ¢
Ix“dx: +C,a#-1 a+l a a+l
a+l
4.J1dx:ln|x|+C jldu:ln|u|+C j dx=lln|ax+b|+C
X (ax+Db) a
5.jidx=—%+c j_dx_-1+c
j—dx 2Jx+C j—du 2Ju+C j ! qu=12/axsb+C
ax+b a
*Nguyén ham ciia ham s6 mii

7.jexdx:ex+c

jeudu =el+cC

IeaX+bdX:L§eaX+b_FC

8. [e *dx=—e""+C JeUdu=—"+cC
9. mx+n
X Iaudu——+C Iamx+ndx:£.a +C,m=0
Iaxdx— +C,0<a=1 m Ina
Ina
*Nguyén ham ciia ham 50 lwgng giac

10.jcos x.dx =sinx+C

J'cosu.du —sinu+C

[ cos(ax-+b)dx = %sin(ax+ b)+C

11.
jsin X.dX =—CcosX+C

Isin u.du=—cosu+C

[sin(ax+b)dx = —% cos(ax+b)+C

12. 1 | 12 du=tanu+C I%dx:ltan(ax+b)+c
| ;—dx=tanx+C cos u cos‘(ax+b) @

Cos X

13 1 j_lz du=-cotu+C j%dx=—lcotg(ax+b)+c
| —5—dx=-cotx+C | “sin“u sin“(ax +b) a

sin“ x

Mt s6 vi du trong truong hop dic biét

*Truwong hgp dic biét U

=ax+b

Vi du

1.jcos kx.dx = %sin kx+C

Jcos2x.dx = %sin 2x+C, (k =2)

z.jsin kx.dx:—%coskx+C

jsin 2x.dx = —%cos 2x+C

3.jekde=£ekX +C
k

j 2de

2X+C
2

1
4, b)* dx ==
[(ax+b)%.dx = -

(ax+b)*tL
a+l

+C

[ (2x+1.dx=

1 (2x+)
2+1

e =%.(2x+1)3+C




S.J 1 dx=lln|ax+b|+C 1 dx=1In|3x—]4+C
a 3

(ax+b) 3x—-1
1 1 1 1 2

6. du==.2Vax+b+C ———du==.2J3x+5+C==+/3x+5+C

J.\/ax+b a I\/3x+5 3 3
7 Ieax+bdx _ %eax+b L C je2X+1dx _lox,

mx+n 2X+1
8.jamx+ndu:£.a +C,m=0 J’52X+1dx:£5_+c
m Ina 2" In5

9. [ cos(ax-+b)dx = %sin(ax+b) +C [ cos(2x-+1)dx = %sin(Zx +1)+C

10. [sin(ax+b)dx = —%cos(ax+b) +C | [sin@3x-Dx= —%cos(sx—l) e

11| — - dx=tan(@ax+b)+C | [—y——dx="tan(2x+1) +C
cos (ax+b) a cos“ (2x+1) 2

12 1 1 %dx=—lcot(3x+l)+c

—————dx=——cot(ax+b)+C sin“(3x+1) 3

sin“(ax+b) a

*Chii y: Nhitng cong thirc trén c6 thé chirng minh bang cich ldy dao ham vé trai hoic tinh
bang phwong phap déi bién sé dit u=ax+b=du=.2.dx=dx=.?.du

| - PHUONG PHAP DOI BIEN SO

A. Phwong phap bién doi sé thuin t=v(X)

Tinh tich phan | =T f (x)dx =ig (v(x)W (x)dx

Buéc 1: bat t = V(X) ,V(X) ¢4 dao ham lién tuc va d6i can
Buéc 2: Bicu thi f(x)dx theotvadt: f(x)dx=g(t)dt
v(b)
Buéc 3: Tinh 1= | g(t)dt
v(a)
Néu phan tich du’orc nhu trén ta ap dung tryc tiép

I_J'f X)dx = _[g X)WV (x)dx = jg (x))d (v(x

B. Phwong phap bién déi sé nghich x=u(t)

Buéce 1: Bat x=u(t),t e[e; B] sao cho u(t) co dao ham lién tyc trén doan [a; B], f(u(t)) duoc
xac dinh trén doan [a; B] va u(a)=a;u(B)=b

Budre 2: Biéu thi f( )dx theo tvadt: f(x)dx=g(t)dt

Bude 3: Tinh | =jg(t)dt




C. Phuong phap bién ddi s6 u(x)=g(x,t)

]
Dang 1: | :j f (In x)ldx dat u:lnx:du:idx
. X X
( 1 1
Dang 2: | :J. f[In(Inx) ]—dx dat u=Inx= du==dx hodc u=In(Inx)=du= dx
0 xInx X xIn x
]
Dang 3: | :'[ f (ex) exdx‘ ditu=e"=du :exdx‘
Néu ham sb dué6i dau tich phan c6 dang v/a.e* +b ta co thé giai theo hudng dit t =vae* +b
]
Dang 4: | =J. f [cos x].si = —sindx]
b
Dang 5: | =I f [sinx].cos xdx| dat u=sinx = du = cos xdx|
Pé tinh tich phan dang ja'j%nxdx ta d6i bién bang cach dit t =+/c +d.cosx
& llsin®x | . 5 sin®x [ du=sin2xdx
Dang 6: | :If sin 2xdx|dat u = = i
2 |Lcos® x cos?x | —du=sin2xdx
: ﬂf b ! dx|da !
Dang 7: | =£ [ tan (ax+ )Jm X | dat u:tan(ax+b):>du:mdx
i
Hoic: | :l f [tan(ax+b)](1+tan2(ax+b))dx dat u=tan(ax+b)=du :mdx
B 1 5 1
Dang 8: | :;[ f [cot(ax+b)]mdx dat u =cot(ax+h)= du =—mdx
5
Hogc: | = [ f[cot(ax+b)|(1+cot’ (ax+b))dxdat u =cot(ax+b)=> du =—mdx
]
Dang 9: | :I f (sinx+cosx)(sinx—cosx) dx| dat u=sin x+cosx = du =—(sin x—cos x) dx
]
Dang 10: Tinh | :j\/az—xz.dx, (a>0)
;
j dx ,(a>0)
o Jal—x*
bat x=asint = dx=acost, vdi te —%;%}
(Bién di dé dua cin bac hai v& dang +/A? tic 1a v/a? —a?sin? x =+/a? cos x = acos ¥
t-a e{l;z
X=a 2 2
Da1 can: [X ﬁ:> Z
= T T
t= .z
/ e[ 22,
Chuy: vi te[ z. Z}:a',ﬂ e[—z Z}:>cost>0
2 2 2 2




B B B
= :I\/az—xz.dx:l :_[x/az—azsinzt.acostdt:azjcosztdt

Dén déy ta ha bac tinh binh tth(‘mg

acost
Hoac: dx = dt = | dt
) I\/ a?—x? '[ - Ja? —a%sin? ‘[
TONG QUAT:

B B
Tinh I:J‘«/az—uz(x)dx, (a>0) hogc: '[\/7 (a>0)
a a a®—-u?(x
Tuong tu: Pt u(x)=asint
Dang 11 : Mét s6 dang khac:
- Néu ham dudi ddu tich phan c6 dang: va? —b?x hay \/7 tadat: x=— Slnt voi
V4

te[_E E} khi d6 dx_%costdt va va?—b*x?* =acost hoic t =va’—b’x?

- Néu ham dudi ddu tich phéan c6 dang: vVb’x—a® hay ——— ta dit: x= a

b%x —a? bsint

- Néu ham du6i dau tich phan c6 dang: \/x(a—bx) ta dit: x = Bsin2 t

B B
Dang 12: | :'[\/a2+x2.dx, (a>0) hodc | :Jﬁdx
wNa’+

bit x =atant
a+x

Dang 13: | =,|——
a—X

Dang 14: | :T«/(X—a)(b—x)dx

Dang 15 : Néu ham s6 duéi déu tich phan c6 dang f (x)= ;nv(yi n=1;2;3; ...thi ta cg
(a®+b?x)
thé datX——tant voite _f-f
b 2'2
I
Dang 16: [Tinh tich phan; | :I f(x™x"dx dat u=x""= du=(n+1)x"dx

Dang 17: [Tinh tich phén : | =j f (\/;)%dx dat u=+/x = du =%dx
X X

Dang 18: [Tinh tich phan: | :j f (ax+b)dx dat u=ax+b= du=adx

MOQT SO DANG PAC BIET CAN NHO

1 1
1.Taludnco : Ix”‘ (1-x)"dx = I x" (1-x)" dx
0 0

2.Chirng minh ring néu f(x) 13 ham 1€ va lién tuc trén doan [-a,a] thi :




Izjf(x)dx:o
3.Cho a>0va f(x
Taco: J'wdx=

coa+l

1a ham chan , lién tuc va xac dinh trén R.

f (x)dx

_— O R

4.Cho ham s6 f (x) lién tuc trén [0,1]. Ta ludn c6 :

Ix.f (sin x)dx:f.[ f (sin x)dx
0 20

5.Cho ham s6 f () lién tuc,xdc dinh , tuin hoan trén Rvaco chuki T.
a+T T
Taludn cd : f f (x)dx:j f (x)dx
a 0
Néu ham s6 f (x) lién tyc,xdc dinh, tuin hoan trén Rvaco chu ki T, thita ludn co :

1I-TiCH PHAN HAM TRI TUYET DOI, MAX — MIN

b
Mubn tinh | = J.‘ f (X)‘dx ta di xét dau f (X) trén doan [a, b] , khtr tri tuyét d6i
b
Mudn tinh | =Imax[ f (X), g (X)]dx ta di xét dau f (X)— g (X) trén doan [a,b]

b

Mudn tinh 1 = [min[ f (x),g(x)]dx ta di xét ddu f(x)—g(x) trén doan [a,b]
a

Hodic ta dwa déu gid tri tuyét doi ra ngoai ( dp dung cho tirng khodng nghiém)

IV- NGUYEN HAM CUA HAM SO VO Ti

Trong phan niy ta chi nghién ciru nhitng trudng hop don gian cia tich phan Abel

Dang 1: J. R(X, Jax? +bx +C)dx & day ta dang xét dang hiru ty.

a>0 5 —A 2ax+b Y’
—>ax“+bx+c=—|1+
A<0 4a J-A
IR(X,\/ax2+bx+c)dx: I S(t,\/1+t2)dt Téi day , dat t=tanu.

t72a><+b

Nary

a<0 _ 2
Dang 2: Sax +bx+c=—2|1- 2ax+b
A<O 4a J=A

IR(X,\/aXZ +bx+c)dx: [ S(t,\/l—tz )dt Téi day , dit t=sinu.

t:2a><+b

Nary




a>0 2
Dang 3: Lax+bxtc= 2 2ax+b -1
A>0

da|l -A
JR(xac wbxrc)ax= | s [tk Lo gay, gt =t
t:2ax+b inu
Ja

Dang 4 (dang dic biét) : j :

dx dt
ozx+ﬂ)\/ax2 +bx+c _t_L Jot? +ut+¢&

ax+p

Mot sb cach dit thudong gip

IS(X,\/aZ—XZ)dX dit x=a.cost 0<t<rz
IS(X,\/a2+x2)dx dit x=a.tant —%<t<%
IS(X,\/XZ—aZ}iX dat x=—2_ t¢%+k;r

cost

Jax’+bx+c=xt+c ;: ¢>0
IS(X,\/ax2+bx+c>dx dat | vax®+bx+c=t(x—x,) ; ax,+bx,+c=0
Jax? +bx +c¢ =+Ja.x+t - a>0

IS X’max+b dat t:m,/ax+b ; ad-cb=0
cx+d cxX+d

V-TICH PHAN TUNG PHAN

Cho hai ham s6 u va vc6 dao ham lién tuc trén doan [a, b] ,thitaco:
b b
Iudv = [uv]t1 —.[vdu
a a

Trong ltic tinh tinh tich phan timg phan ta c6 nhimg wu tién sau :
*wu tién1: Néu co ham In hay logarit thi phai dat u=Inxhay u=log, x.
*wu tién 2 : D3t u=?? ma c6 thé ha béc.

Nhé “NHAT LOC, NHI PA, TAM LUQNG, TU MU".

* . KY THUAT TINH NGUYEN HAM, TiCH PHAN TUNG PHAN THEO SO PO.

VI - UNG DUNG TiCH PHAN

a. Cong thirc tinh dién tich :




e Chohamsd y= f(x) lién tuc trén doan [a; b] . Dién tich hinh phang gi¢i han boi d6 thi
b
ham sé y = f(X), truc hoanh va hai duong thing x=a, x=b 1&;  S= j | (x)[dx.

e Chohaihamsb y= f(x) va y=g(x) lién tuc trén doan [a; b] . Dién tich hinh phang gioi
han boi db thi cac ham sé y = f(x), y = g(x) va hai duong thing x=a, x=b Ia:

S =[|f()-g(fdx.

b. Cong thirc tinh thé tich :

e Chohamsb y= f(x) lién tuc trén doan [a; b] . Hinh phang gi6i han bai d6 thi ham s6
y = f(X), truc Ox (y=0)va hai duong thang x=a, x=b quay xung quanh tryc Ox tao

b
thanh mot khéi tron xoay c6 thé tich la: V =7 .[ [ f (X)]2 dx.

c. Thé tich vat thé.

d. Bai toan vat li.

e. Tinh tong.

f. Tinh d§ dai day cung.






