NHOM GIAO VIEN TOAN VIET NAM

UONG PHAP TiCH PHAN TUNG PHAN
TAO CAC LUQNG TRIET TIEU

Dw an nam 2019 ciia nhom Giao vién Toan Vigt Nam
do thay Lé Tai Thang phu trach

Trong qué trinh day va hoc vé bai toan tich phan, ching ta c6 rat nhiéu cach tinh tich phan
nhu doi bién, ting phan. .. Tuy nhién khi dimg trudc mot bai toan khong phai lic nao ching ta ciing
thdy ludn diéu do, dac biét nhitng bai toan cong kénh va hinh thirc phic tap. Mac di cach xa 1y lai
hét strc don gian, xuat phat tir nhirng th rat gan giii va thdn quen ma ban than chiing ta lai khong
ngo dén. T thuc té kinh nghiém giang day ciing nhu nhu cau hoc tap cua cac em hoc sinh, BQT
xin dua ra mot huéng 1am nho vé bai toan tich phan: Phwong phap tich phan tirng phan tao
lwong triét tiéu.

C& so cua phuong phap chinh 1a st dung tich phan da dugc hoc trong chuong trinh sach giao
khoa va dinh nghia cua tich phan.

I. PHUONG PHAP
1. Phwong phap tich phén tirng phan

Tinh tich phén |l :Iu(x).v'(x)dx

Céach tinh:

bt {u:u(x) :{du=u'(x)dx

dv=v/(x)dx |v=v(x)

(cng thirc tich phan ting phan)

5 [1=(uwv)

b
b
a—jvdu
a

b b
+ Can phai lya chon uva dv hop i sao cho ta dé dang tim duoc v va tich phan j vdu dé tinh hon judv.
a a

+ V6i P(X) 1a ham da thic ta ¢é chd y trong cac truong hop sau

b b b b
[P(x).e*dx | [P(x).cosxdx | [P(x).sinxdx | [P(x).Inxdx
a a a a
u P(x) P(x) P(x) Inx
dv e dx cos xdx sin xdx P(x)

2. Xét bai toan: Tinhtich phan | =

b

| védang I = f(x)dx=[f,

D ey T

b

a

(x)dx+z f,(x)dx (1)

f (x)dx, taco thé giai v&i mot cach nhu sau:
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rrng phan dé tinh I dx dua vé dang

f,(x)dx=A- jf x)dx. Thay vao (1) ta tinh dugc | = A

a

Vén d¢ 1a ta lya chon viéc tach f (x) = f,(x)+ f,(x) sao cho viéc sir dung phuong phép tich phan timng

b b
phan dé dua [ f,(x)dx tao ratich phan —[ f, (x)dx

II.  CACBAITAP AP DUNG

In Inx In2
A a=2b. B. 2a=Db. C.a+b=4. D. a+b=6.

1 1 a
Caul. Cho | [ ]dx =———be véi a,b 1a cac s6 nguyén. Ménh dé nao dudi day ding?

Léi giai

+ Tinh I( In®x Inx) I(In x) I(Inxjdx

t 1 u—i du—_—ldx
+I2=I—dx theo ting phan, dat { = Inx => T xIn?x  suyra
In x
2 dv = dx V=X
e 1 X e 2
l,=|—dx=—| -lL=e———1
? !Inx Inx|, * In2
e e e
1 1 1 1 2
Nén —— |dx= dx—|| — |dx=1,+1,=e-——
!(Inzx Inxj Jilnzxj Jz.(lnxj v In2

Vay a=-2;b=-1.
Nhan xét: Bai toan da tach san nén ching ta chi can tich phan timng phan tich phan tha nhat ¢é
tao ra luong 1a d6i cua tich phan con lai.

e ae
Cau?2. Cho |:J'e2X |nx(|nx+£)dx=%+c voi a,b,ceZ.TinhT=a+b+c.
X
1
A. -2. B. 2. C. 4. D. 4.
Loi giai
Chen D

e e e
, 1 1
Tacd | = Iezx In x(ln x+—)dx =Ie2x In? xdx+J‘e2X In x = dx
X X
1 1 1

M N

s A [ 2X 1 1e 2X 2 1 2X 2 e
Lai c6 N=Ie Inx—dx=§je d(In x)=§ e In x|, -
1

X

e

1 e
==e*In*x| —
2

Iezx In? xdx :ie2e -M.
1 2

Suyral=M+N = M+(; e’ szleze.

=b=2,¢c=0.Vay T =a+b+c=4.
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> @61 phirc tap néu thoang nhin qua, tuy nhién néu di theo hudng cua d
1 chiing ta s& co hudng xur ly ngay.

+ Ta ciing c6 thé dung cong thic tich phan timg phan cho tich phan M = jezx In? xdx. Vi vai tro
1

cua hai tich phan nay 1a nhu nhau, quan trong ta chon timg phan tich phan nao dé nhanh chéng
cho ra két qua nhanh nhat ma lai don gian nhét.

u=1n? x du=21nx.ldx
Dét{ o 1x
dv=e""dx Chan=Eezx

e
Ta dugc M = Iezx In? xdx = %ezx In? x
1

e e
—Iezx In xldx=1eze—N
1 9 X 2

Vay | =M +N :(%eze—N)+N =%e2°.

1wl 1, 1,

Cau3. Biét I1=f{———¢e ~e” biét a,b 1a cac s& nguyén duong. Tinh
X(X+ 1) a b i g

| —— N |

4
T =log6000a—Ilogh .

A.T=3+logl5. B. T =4+log3. C.T=4. D. T =3.
Léi giai
Chen C
1 1 1
2 1 2, 1 2, 1
I:] L 12e1de:] 1 e xdx ]%e“dx
SAX(XTT) (x 1 1) < X(X 1) v (x - 1)
1 1 1
1
2 1
Xét N :f L 5 ' *xdx
L (x+1)
1
1
u—e * du=—L e xdx
pit: 1 = X
- 2d V——X
(x+1) Cx+1
11 1
2 2 1 2 1
Taco: N=—2_¢ * ]L%e1 =t Les | ] LEPUFEN
X | 1o x1x p X(x - 1)
4y 1
1 1
2, 1 2, 1
Suyral:j 1 e xdx |=e® =¢° }j ! e xdx :lef’ —e’.
4 X(x + 1) 3 S X(x 1 1)
1 1

Vay a=5b=3=T =log(6000.5)-log3=10g10000=4.
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edx =€ +b Vvé6ila b sénguyén. Tinh gia tri cua biéu thic S = 23

2 1+cos X
A S=r. B.S=2r. C.S5=2. D. S=1.
Loi giai
5 3 3 5 Zsinx cos
2 H 2 2 2 X 2 - -
Taco I:j1+smx.exdx—j I sinx :_[ dx+j#.exdxexdx
o 1+cosx 01+cosx 1+cosx  §ocps? X 5 2c052§
S
=I dx+Itan— e*dx
0 2c0s? > 0
2
u=¢ du =e*dx
bat ydv = dx =
’ , X v=tan—
cos” =
PR 2 « 5 2 z
Do d6 I_I dx+Itan—.ede= tan —.e* —It de+jtan— g'dx=e?.
2 X 2 2 2 2
02C05° — 0o o

2
Vay S=2a+b=2.%+0=rr.

Nhan xét:
. % e* % X ., ,
+ Khi bién déi thanh | = j dx + j tan = e*dx. Néu dé ¥ ki thi ta thiy
0 2c0s2 X 2

T V4

X ’ 1 ~ LA =K . 2 X ’ X ‘ X x\
tan= | = nén ta c6 thé viét lai I=J' tan= | e dx+jtan—.(e )dx =
2C0S X 2 0 2

0

[tan—e ] dx
2

Lam dugc viéc nay doi hoi hoc sinh phai nam rét chic cac cong thizc dao ham, nguyén
ham va tu duy suy nguoc trong giai toan.
+ Ban chét cua cdng thic tich phan tirng phan 1a xuét phét tir

o'—.N\N

b b b b b
I (u.v)' dx = I (Uv+uv')dx < ju'.vdx :j(u.v)' dx — I uv'dx nén ta co thé phan tich dua
b

b
I = [ f(x)dx=[(uv) dx saudé sir dung dinh nghia cia tich phan thi viéc giai bai toan
s& nhanh va gon hon. Vi vay, ta s& dong thoi su dung tich phan tirng phan dé giai

quyét cac dang bai toan kiéu nhu nay

2 2
Caub5. Biét | =J(1—§j e*dx =ae+be®, v4i a,b,c 1a cac sb thuc. Tinh S=a+2b+c
1

A. S=3. B.S:% C.S=-3. D.S=2.

Léi giai
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5 u:l—ﬂ du:izdx
bat X = X

dv =e*dx v=eg

Khi d6 A= j(l—fj e'dx= (1——) j(iz }1
ol 2] {3l e

Vay a=3,b=—Lc=2:>S=a+2b+c 3
Ch0 y: Ta c6 thé bién ddi dé 1am nhu sau:

et g1
S i (R

Vay a=3b=-1c=2=>S=a+2b+c=3
Nhan xét: Cach giai theo hudng hai 1am cho ta thiy n6 rat hiéu qua néu hiéu
rd vin dé dé dua biéu thic trong dau tich phan vé duoc dang dao ham cua tich hai
biéu thuc.

=3e—¢?

H'—.I\J

1

T
2 ar’
Caub6. Bietl =jsinx(xsinx+xzcosx)dx:— véi a,b,ceZ,c=0.Tinh a+b+c.
c
0

A, 11, B. 21. C.0. D. 3.
Loi giai

/4 T 4

2 2 2
Cach 1: Taco | =Isin x(xsin X+ X2 cosx)dx=J.xsin2 xdx+szsin xcosxdx=A+B.

pa

2
Xét A= Ixsinz Xdx .
0

(du = 2sin xcos xdx

=2
. u=sin"x
bat = X2
dv = xdx V="—

L 2

a
2 2

X 2
Suy ra A:?sinx 2

X“sin xcosxdx—?—B.

0

N O'—ANN

2

Vay | =A+B < | _%—B+B©I =%.Dod6 a=Lb=2c=8=a+b+c=11.
ach 2:
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2

X+ X° COS x)dx - j.(xsin2 X+ X2 sin X cos x)dx
0

3
(2xsm X+ 2x2 smxcosx =%_f
0

I\JII—‘

l—l

sm2 X+ X2 (sin2 x),}dx

3

2 ! ! ’ J—
:lj{(xz) sin’ x+X” (sin’ x) }dx 1 (x*sin® x) dx _Lesinex[2 =%
29 2 2 o 8

Nhan xét: Viéc st dung tich phan ting phan tao ra luong triét tieu hay bién doi dé
xuat hién dang dao ham Ia tdy thudc vao kha ning nhin nhan cia mdi ngudi, do d6
hiéu rd va van dung timg hudng lam s& dam bao cho cac em c6 nhiéu cong cy hon
trong viéc giai quyét cac bai toén.

Két luan: Bai viét 1a mot kinh nghiém nho nhé trong qua trinh day hoc, hy vong s&
gitip ich dwoc phan ndo cho cac thay ¢ trong qua trinh day hoc ciing nhu cac em hoc
sinh hiéu rd van d& hon trong qué trinh hoc tap vé bai toan tich phan.

I1l.  BAI TAP VAN DUNG:

O v | Ny

1
Cau 1. Cho ham sé f(x) c6 dao ham lién tuc trén % va théa man jf(x)dx:lo,
0

1
f (1)=cotl. Tinh tich phan | =I[f (x)tan” x+ f'(x)tan x |dx.
0
A -9, B. 1-cotl. C. -1. D. 1-In(cos1).
L I 1 . . .
Cau2. Biet |l = ,/1+Inx+— e‘dx =e*vb-cevsi ala sé thuc duong vab; cla cac so
Jl.[ 2x«/1+ln xj s
nguyén duong. Gia tri Ina+b+c=41a
A. 6. B. 3. C. 4. D. 5.

T

Cau3. Biét | =J‘f(sin2 x-+sinx—1)""dx =1-ae® véi a,b Ia cac s6 thuc duong. Gia trj @ —b bing

& 2

R B.—- c.A2. D. 0.
Cau 4. Biétrang | :jxs.lnsx(Bln x+2)dx:%a.Tinh giatri biéuthic T =a—b.
A T=4. 1 B.T=-4. C.T=2. D. T =5.
Caus5. Biét fX'COSX'";X*Si”de:sin alnb véi a,be N*. Gid tri cia a® +b? bing
As. B. 20. c. 10. D.13.

2
A FPS sinx are J N RA A A A A A so -
Cau 6. Biet I(1+ X.COSX ). dx:% , trong d6 a,b 1a cac so nguyén duong, phan so % toi gian. Tinh
0

B. 2. C.6. D. 3.
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Cau 8.

Cau 9.

Cau 10.

Cau 11.

“dx=ae ¢ voi a,b,c la cac sb nguyén duong va phan s — 14 t6
C

/2

4
gian.Gia tri cua biéu thac T =a+b+c 12

A. 5. B. 6. C.7. D. 8.
- 1y a a
Biét | = ] e [1 ——| dx= E'ec +d, biét a,b,c,d la cac s6 nguyén khdng &m va phan sb o
. X
1
2
t6i gian. Tinh T =a+b®+c®+d*.
A. 10. B. 6. C.8. D. 9.
. 3 (cosx+xsinx) = ar® . L A e
Bict | =J'x 3 dx = , VGi a,b, cla cac so thuc duong va — la phan so toi gian.
0 cos’ X c c
Gia tri ab+cbang?
A. 13. B. 12. C.11. D.9.
" xe a . .
Gia sir ——dx = - vGi a, b 1a cac s6 nguyén duong. Ménh dé nao sau day
i (X+1) In(ae) In(be)
la sai?
A. a*+b* =13. B. log,, 36=2.
C.2*+3 =31. D. log(a+b+5)=2.

2
Biét I(ZXZ + x+1) e’ ™ dx = ae’ +be’ (a,be).bit S =a”" +b* . Chon khang dinh
1

diing trong cac khang dinh sau?
A S < 22019 B 22019 < S < 32019

C. 3 <5 <11%® D. 11%% < § <117,
Hét—-




