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7.1 On t4p phép doi bién va bang tich phan

7.1.1 On tap phép doi bien
Tich phan chita s6 hang c6 liy thira phan s6. Khi ham duéi dau tich phan chita cac so
hang voi lay thira phan s6, thuong cach tot 1a chon doi bién z = u”, voi n la s6 nguyén
duong bé nhat ma chia hét cho tat ca cac mau sd ctia cac s8 mii (d6 1a bdi chung nho
nhat ctia cac mau so). Chf’mg han, néu ham dudi dau tich phan chira cac s6 hang nhu
lf'l Efrﬂ l/ﬁ 5 As = AF 12 5 5 Ak A - A . A A -
' ,xr' ,z" ,thidoibien r = u~, vi 12 la so nguyén duong be nhat chia het cho tat ca
cac mau sO cua cac sO mii 4, 3, 6. Loi thé cua cach giai quyét nay la né dam bao luy thira

phan s6 cua x tré thanh liy thira nguyén caa u. Nhu vay,

:rl"m _ (uu )]?’r“ _— :rlfh _ (Hu)lp‘ _ P I_%"-‘* _ (uu )??H —

b
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7.4 On tap phép doi bién va bang tich phan

Vi du.

dr
Tim fiy‘:s —F—:I:I‘ﬁ '

Giai. doi bién x =
6

u
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7.1 On tap phép dbdi bién va bang tich phan

Solution Because 6 is the smallest integer divisible by the denominators 2 and 3, we

set i = x1® so that «® = x and 6u’de = dr. We now use substitution
f dx f 6™ du Le :
S I X =n",
. il 3 4
AR l[:rf‘:ll"r + (ufyl/e
f Gu” el
I T
61’ et
TR
6u” du &t —6
- f By long division, = 6u® — 6t + 6 + .
14+ n 1 +ut | +u

. —6
—f(ﬁu — b 4+ 6+ ]+“)n’u

=2 =3+ 6u—6In|l +ul+C Substitute u = x1/6,
— 2(x176)} — 3y 1/0y2

+ 6(x"®) — 6ln I] + 4""rﬁ| +C
= 22 313 4 gy

—6In(l +x"" 4+ C Note: | + 1% = 0,
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7.1 On t§p phép Aot bién va bing tich phin

7.1.2 Str dung bang tich phén
Vi du.

9 5
Tim f$ (3—$) dz . Coéng thirc 32

Tim f{i'”jl‘h Cong thirc 198, 197

(au + b)"*? _ 2b(au + by"t2  b*(au + b)"t!
(n + 3)a’ (n + 2)a? (n+ 1a?

32, fuz{au +b)'du =
197. f (Inlu])® du = u (In|u])® — 2uln u| + 2u

198. f{lniﬂ}" du = u(In|u)" — ﬂf (Inlu)"~' du
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7.1 On t§p phép Aot bién va bing tich phin

Vi du. Str dung bang tich phan sau khi doi bién

Tim f
\/8 —51° Sau do dung cong thie 111
A x

Vi du. Tich phan bang bang  Tim f 5:1:3\/ 37° +1dx.

(+a?
a
87, juzwzﬂ du- + ) bt —-ﬂ—l (u+ u2+a)

B §

y
111,f .

ac=u
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7.2 Tich phén tirng phan

7.2.1 Cong thirc tich phén tieng phén

CONG THUC TiCH PHAN TUNG PHAN

fudv:utr—fwdu

Vi du 7.10. Tich phan tirng phan

Tim [ e dz. Pat u = x, dv = eXdx; (bang cdng thirc 184)

Vi du 7.11. Khi vi phin tirng phén 14 toan bé ham dwéi dau tich phan

P T
T“lmfln:rd:t:,vc’rig:::-[}. 184, jue“"du:—(u——)

a il

Pat u = Inx, dv = dx; (néu dung bang cdng thirc
1 9 6‘ CuuDuongThanCong.com https://fb.comtailieudientucntt

196. flnlul du = uln|u| — u
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7.2 Tich phan tirng phan

7.2.2 Str dung nhiéu lan tich phéan tieng phan

Vi du 7.12. Tich phén tirng phin nhiéu lin

—_—— —

a as

S | |
1ssf ““du—%(ﬁ—z“ 1)

Giai. Dat ld Khi do

cong thirc 185, voi a = —1.

Vi du 7.13. Tich phan tirng phan nhiéu Iin véi bién déi dai s6

2r _:
Tim f e sinz dx. Sne th in by -
cong thire 192, e (a sinbu — b cos bu)

a* + b

192, ] e sinbudu =
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7.2 Tich phén tirng phan

7.2.3 Tich phadn tung phan cho tich phan xac dinh
TICH PHAN TUNG PHAN CHO TiCH PHAN XAC DINH

b b

fudv=uwz—fﬂdu

i i

Vi du 7.14. Tich phén tirng phan cho tich phan xac dinh

1
Tinh f;t:eEI dr .
]

. 7. - U =T 5
Giai. Dat ; tha 1 .
dv =e " dz g = —eF
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7.2.3 Tich phan tieng phén cho tich phin xdc dinh
Vi dy. Tinh tich phan ting phan cho tich
phan xac dinh ro1 do1 bién

1
fta,n_l T dr .
dzx
du = 0

" 1447 .Khido
v=1=r

1 f rdz
0 l—l—:r:2

0

-1
e o, | =tan "z |
Giai. Dat ‘ thi

dv = dz

1
ftan_l Tdr = (tan_1 :c):.c
0

=|ztan™'z — %ln (1 - Ig) (ste dung doi bién t = 1+ °, dt =2z dzx)

In2.

= l(t::m_1 1) - %1[1 (1 + 1)

—[0—llnl
2

_ﬂ'—_
4

b | =

U 14 o
180, fl;an '—du=utan"' = - Eln(fi—:ﬁ)
a a
Kiém tra trong phu luc D céng thirc 180, véi a = 1. .
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7.3 Phwong phap lwong giac

7.3.1 Liay thwa cua sin, cos

Ta xét tich cua cac luy thira cta sin va cos, co dang

fsiﬂ’" Tt cos" T dr

Ta xét 2 truong hop:
Truong hop 1: it nhat mot trong hai sO m, n l¢
Truong hop 2: Ca m va n chan

= 4 3 ~ : —_—
Vi du. Tim fsm rcos’ x dr. Pat sinx = u

Tim fsinE z cos' z dz. Dung cac cdng thirc goc nhan déi dé
ha bac
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7.3 Phwong phap lwong giac

(.3.2 Liiy thwa cua sec va tan

ftan:r dr = ln|sec3:‘+(3‘

fsec::::d:.-:= ln‘sec:t:+tan3:‘+0+

ftan"'ﬂ:sa:":rii:ﬂ.
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7.3 Phwong phap lwong giac

7.3.2 Liy thwa cua sec va tan
Vi tich phan cudi ta xét cac truong hop sau:
Trudng hop 1: n chan. Str dung sec?x =1 +
tan2x. Doi bien u = tanx
Truong hop 2: m 1é. Tach secx.tanx; doi bién u
— SeCX
Truong hop 3: m chdn, n 18. Str dung tan?X =
sec’X - 1. Str dung cong thirc 161

sec” autangu n—2 3

161. fsec" au di = + sec’ < au du

ain —1) n—1
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7.3 Phuwong phap lugng giac

7.3.2 Liy thwa cua sec va tan

Vidu. Tim rtanzrsec4mdr.

f lan® x sect x dy = f lan® x sec x{sec” x dv)
= f tan” x{tan" x + 1)ysec x dy
= f rrz{u2 -+ 1)
1 |
= g.-rﬁ + -:;'1.!3' +C

|
tan” x + 3 an'y +C

1
5

CuuDuongThanCong.com
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7.3 Phwong phap luong giac

7.3.2 Liy thwa cua sec va tan
Vi du.
Tim ftanrse:cﬁxdr.

Giai:

f tan x sec® x v = f sec” x(secx lanx dx) | Let o = secy, then ¢ = secx tanx oy

= fuﬁ e

I
= E—Hﬁ-l‘-'l::

6
= =g X 4+ C
6
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7.3 Phwong phap lwong giac

7.3.2 Luy thura cua sec va tan

Vidu. Tim ftan?:rsecﬁi‘ dz .

. n 2 -
161. fsec" audu:m autanau+n : sec” 2 au du
an-1) n—I

2 3 " ol C
flun xsec x dyx = f(scc x = Dsec x dx

= f sec x dx — f sec v dx
(
=[wcrant fsec \'dl] fscc x dx

sec? x tan.x
—— - ZfscC"x dx

1

1
seCT v lany | | sccxtany |
=—~—|:——-—-——I——fsm:,!: ::.!’.1:]

4 4 2 2
sec’ vlanx  secx lany 1
= r - m —glnlr-:c:r:.r+mn,r|+l:'
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7.3 Phwong phap lwong giac

7.3.3 Poi bién lwong giac

Bang 7.1 Dai bién luong giac doi vai tich phan chira can

Néu ham dwéi dau tich phan chita...  d6i bién de duoc...

2 2
NaT —u
2 2
\Ja© +u

— -1 2 o
u = asinf va - —u =acos#

u = atanf a- +u = asect

e [ >
u = asecl u —a* =atand
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7.3 Phwong phap lwong giac

7.3.3 Déi bién lwong gidc

) N

'i B . 0
iy :

[y

X
WO+ x° seeft = xy tand = 4l =1
3

ho

1

tinf = =: sechs=
an 3 S

N
=-Xx- . E
cosfl = 5 3 sind = 3

Tham chiéu tam Tham chiéu tam

Tham chiéu tam . .
iacdang ./.:+ iacdanqg./ .- -
giéc dang m g . g a u g . g u a
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7.3 Phwong phap lwong giac

7.3.4 Tich phdn dang bac hai
MGt tich phan chita mot biéu dién dang Az’ + Bz +C, véi A= 0, B = 0, c6 thé duge

tinh b.%ng viéc phan tich thanh binh phuong va thuc hién doi bién thich hgp dé chuyén
no vé dang chung ta da phan tich trudc do.

Vi du 7.24. Tich phan bing phén tich thanh binh phuong

Tim f\/lfim—Zf—% dr .
Giai.

151-212-23=-(2f-8z)-23=-2(I2-31+42)+2.4*-23=-2(I-4)‘+9
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7.3 Phwong phap lwong giac

[V16z —20* 23z :IJQ—Q(I—-i)gd:E

_ o [‘% (v6i u = N2z - 4)
_IJQ Jsinf [—cusﬂdﬁ') (voi u = 3sinf)

9 . 2 9 2
= — 1—sin @ cosl df = — | cos™ 6 df
=Y )
9 1+ cos 26 9 sin 26
— df = — |0 +
\/if 2 22

'T;4\/161—23:2—23+C_

+C

-1
sin

B+
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