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BO TAI LIEU ON TOT NGHIEP

Phin: NGUYEN HAM - TICH PHAN

NGUYEN HAM - TiCH PHAN

A - NGUYEN HAM.
I - Tinh chat
e Ky hiéu: Ho nguyén ham cua f(x) la j f(x)dx.
taco: [ f()dr=F(x) +C < F(x)=fx)
F(x) 1a mét trong cac nguyén ham cuaa f{x)
o Swtén tai ciia nguyén ham: moi ham s f{x) lién
tuc trén K déu c6 nguyén ham trén K
e Tinh cht:

D ([f@d)=f@) 1 [fGde=f)+C
+) j kf (x)dx = kj f(x)dx (k 1a hang s6 khac 0)

B (£ +g())dv=[ f(x)dx+ [ g(x)ax

1) [fOdt=F#)+C= [ fux)u )de=Fux)+C.

o Bdng nguyén ham ciia mét sé ham so thieong gdp:

Taco f(g=" ¥+l LT el

= jf(x)dx: j[x+ x_% +§]dx:'|.xdx+ _[x_;_derj%dt

1, : 1,
:;x‘+2x—+1n x|+C:5x‘+2J;+]nx+C

(Vix>=0nén|x =x).

b) Tacd: g(x)=3cosx—3""= 3c05x—%3‘

= jg(x)dx = J[?vcosx - %3‘]@& = 3_|.cosxdx - %j?ﬁdx

3" . 3
X
In3 In3

= 3Sir_lx—1
3

Vi du 2: Tim nguyén ham cua ham so

f(x) = 3 1 4o ik F(0)=1
X

OIde:C cja‘dx:ierC
Ina

o ‘..dx:erC

o (a}O,ail_]
o _..xc‘afxz Y _Lc o jshlxdx:—cosx+C

o+1
(aa=-1) ° Icosxdxzsmx+C
1
o‘..—dlen|X|+C o‘.. 11 dr=tanx+C
oj.exdx:e"JrC oj 1 dx =—cotx+C
sin’x

e Luu y: Trong s6 trudng hop (SGK, Vi du trong
chuén kién thirc...) van hiéu tim nguyén ham ciing
chinh 13 tim ho nguyén ham ctia mét ham sé. Tuy
nhién bai toan c6 thé cho dit kién dé tim C(VD2).

II - Cac phwong phap tim ho nguyén ham.

1) Phwong phdp dwa vé cdc nguyén ham co bdn:

e Dé tim j f(x)dx tabién dbi fix) vé dang

f&)=afi(x)+af,(x) tot ak'.f:t (x)
Trong do f,(x) la cac ham so da biet nguyen ham

= [ f()de=a [ fide+a [ A+ +a [ f(x)d

Vi dy 1: Tim nguyén ham céc ham s6 sau:

a) flx) = %"” trén (0 +)

b) g(x) = 3cosx —3"" trén (— oo; +o0)

Gidi:

Gidgi:
* Trudc hét ta tim ho nguyén ham cia f(x)
jf(_x)dx:3_[x3dx—j%dx+4je%£r:x3 In|x|+de +C
* Gia s F(x)=x —In|x|+4e* + C, khi do:
F(0)=1 <0 -In|0| 4’ +C, =1 &C, =-2
*Vay F(x)=x" —In|x|+4e" -2

BAI TAP:
Bai 1: Tim cac ho nguyen ham sau

)J-x +1+J_

) Itanz xdx d) Icotz xdx
2) Phuwong phdp doi bién s5o:
Dinh Iy I: Néu [ f())dr=F(t) + C
vat = u(x) 1a ham s6 c6 dao ham lién tuc,thi
[ £ () a' (e = Fu(x)) + €
Hé qua: Néu u(x) = ax+ b (a # 0) thi
[ f@x+byd :éF(ax +B)+C

b) j(zx +3sinx 42772 de

Luu y: t=u(x) = dt = u'(x)dx

Vidu 1:Véia#0 taco:

(ax+b)™"
a(o+1)

0 “.(a)ﬁb){’L dx = +C (a=-1)

o | 1 dx=1m|ax+b|+c
ax+b a
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o J.e”'bcfx = lea’H’ +C
a

mx-+h

a

ofam"bdx: +C (m=0; a>0,a=1)

m.Ina

o _..sin(ax+b)dx= —lcos(ax+b)+C
a
° _..cos(ax+b)dr: lsi1:1(ax+a_‘Jj+C
a

o “.;d :ltan(ax+b)+C
cos” (ax+ b) a

o ".% dx = —lcot(ax +b)+C
sin”(ax + b) a

Vi du 2: Tim cac ho nguyeén ham:
a) [x'Nx +5dx b) _[(sin4x+1)cosxdr

Giai:

a)Cl1: it ¢ — X +5>dr=3x7d > %dr = x%dx
)

1
= [N +5de= VX +5 P k= % Nfdr:% [r2dr

La

2

2

1 =

3.[—+1J 9
2

* Thay f=x"+5 = Jx24x3+5 dx zé (:‘:3 +5)3 +C

rq| [

2\/_+C

C2: Pit 1= +5217=x"+5

=di’ =d(x’ +5) © 2tdr = 3x7dx @%a’r = xdx
b) Bat ¢ =sinx = df = cosxdx
:>I(sin4x+1)cosxdr:‘l'(r4+1)dr:§+t+C

-5
sin”x .
= 5 +smmx+C

Vi du 3: Tim cac nguyén ham:
) [ ransd ,b)J’ dx;@jw

x+1

Giai:

SInx

a)-‘.tm J.COSY

Dit cosx =t = dr =(cosx )'dx = —sinxdx
= —df = sinxXdx
dt
o |tanxdx=—| —=-In|7|+C
| = 2|
=—In|cosx|+C
b)Patt=x+1=dr=(x+1)'dr=dx

—x=t—1
DI X = E:ldfzj is_lﬁ a’;‘:f(f‘—t‘j)dr
(x+1_]‘ r rr
30 4
t t 1 1
=——+C0=-—F5+—F+C
-3 4 3t 4t
1 1
=— + +C

¢)HD: Pitlnx =t
BAI TAP:
Bai 1: Tim cac ho nguyen ham sau: (HD:d3t ¢ = can)
0 J. 2x+1 . 4) IsinchosBxdx
Vi +x +1
2) J.x ﬂdx

-J)J. 1+].H’C

1
5) J.mdx

6) Jcosz (2x+1)dx

7) W 3x+5dx

Bdi 2: Tim cac ho nguyén ham sau (HD'dét t = mau)

x+1
x +2x+1 Y+2
2
C) Icot xdx d) Ism X COSX

l1+cosx
Bai 3: Tim cac ho nguyén ham sau

(HD:dat t= biéu thitc trong lily thira)

1) J‘;& (1+x*)Ydx 2) J‘fa —x*)’dx
3) Icosgxdx 4) ng (X4 —1)5dx
Bai 4: Tim cac ho nguyen ham sau
(HD'd’&r t = biéu thirc trén mii)

1) '[COS X

S)J.esm X sinxcos® xdX : 4)I(esmx+cosx)cosxdx
Bai 5: Tim cac ho nguyén ham sau (HD:dat t = In...)
sin(lnx J
I)J' ( ) 2)‘.- 1+31n)(;]1:11:{dX
X

1) ‘l'\/?dx

2) J.esmL *sin 2x dx

.+ rln(sinx
3) .[ ( ) dx

cos® x
Bai 6: Tim cac ho nguyén ham sau

1)jidx : 2)[

=

—5xX+ 6

HD:Phan tich médu,ding d’ong nhat thirc

1 ,,1 __a b
x“_4 X-2 XxX+2

(timavab)

y——= =2 . Y (timavab)
X* -5x+6 X—-2 X-3
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3) Phwong phdp nguyén ham tieng phin:

Dinh Iy : Néu u= u(x) va v = v(x) la cac ham s
¢ dao ham lién tuc trén K thi

j u(x)v'(x)de =ulx)v(x) - jv(x)a (x)dx
hay. J udv=uv-— Ivdu
Luu v: Ta thwong st dung nguyén ham timg
phan cho cac nguyén ham cé dang j J(x).g(x)dx

(f(x) va g(x) la 2 trong 4 logi ham: P(x); a®> ;

log_ O(x), sin Q(x) (hodc cos O(x)).
e [u= du = f'(x)dx
Khi do: Dat {d‘} _ o () = {r =Jg(x)dr C=0)

Thir tyr wu tién dat v Inx > X sinx ; cosx>> ™

(M’ff’fr 16,nhi da,tam lwong tik mil)

Jexsinxdx= —e”* cos x +sin xe* —Iex sin xdx

— 2‘[.9'r sin xdx = —e* cosx+sinxe” +C

) 1 1 .
= J.eI sinxdx=——e” cosx+ —sinxe” +C

sdx véix =0

Vidu 2*: Tim nguyén ham ‘[ )
(x+1)°

Vi dul: Tim nguyén ham
a) [nxde ; b) [e"@Gx+Ddx ; ) [ simxdc

Giai:
u=Inx du = L dx
a) Pit: B Ty

Ta co: J]Ilm?x—xlnr jx dx=xInx - Iabc

=xlnx-— x+C—r(lnx 1)+C

. du = 3dx
u=3x+1

2x =
dv=e""dx v =

2x

b) Bit: JL 1
2

L. 2x _]- 2x 3 2x
Ta co: je (3x+1)afx—5(3x+l)e —EJ.e dx

2(chrl)l.«z 3L=32I+C
4 4

% e (6x+2-3)+C

1 2

Z(61( De** +C

# =sinx du = cos xdx
¢) bat: =
dv=e'dx v=e"

Ta cé: Jexshlxdxzexsinx—Icosxexdx (1)
U=CoSX du = —sinxdx
bat: —
dv=e"dx v=e"
= Icosxexcﬁ'c:ex cos x+_[ex sin xdx (2)
Tw (1) va (2) suy ra:

Iex sinXdx =sin xe* — (ex CoS x + Je" sin xdx)

Giai:

pat: | 4. _ lﬁa’x:’

Vii.[ ! dr:I[.r+l)_2dr:—[x+l)_l+C:_—+C

Inx Inx 1
Ta co: I Sdx =— +I
(x+1)~ x+1 Y x(x+1)
_ Inx +.[ 1 B 1
x+1 X x+1
Inx
=———+Inx-In(x+1)+C
X+1
:Llﬂx+h1(x+1)+c
. x+1
BAI TAP:
Badi 1: Tim cac ho nguyén ham sau
1) _[(:c+1)excﬁt : 2) I:cexdx
3) I(x—Z)ezxci'c : 4) J.x]nxdt
5) _[(2x+1)sinxa{x ; 6) Jx]nzxdr

7) .[(:c2 +2x+3)lnxdr . %) J.:cze dx
Badi 2*: Tim cac ho nguyén ham sau

1) Ilﬂ(smx) ; 2)J-
sin” x 1c-|-1
S)Iﬂexdr 4) Jsinxh(tan:c)dv
l1+cosx

5) [In(x -1+ 2" )dx
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B - TICH PHAN.

I- Khai niém,tinh chat
1) Dinh nghia.
*) f{x) lién tyc trén [a; b] va jf(x)dx =F(x)+C _.khi

d6 tich phan tir a dén b cua fx) ki hiéu I f(x)de xac

L= F(b)-F(a)

dinh. if(x)dx =F(x)

*) Khi a=b, Quy wdc jzf(x)dx:O

*) Khia > b, Quy wéc j F@ds =] fd

* Chu y: Tich phan khong phy thugc vao chw dung
lam bién so trong dau tich phan

[feode = [ £

2) Tinh chit.

+) j.fg‘"(x)dx = kjf(x)cbc ( k 1a hing s6 khac 0)
+) ".(f(x) + g(x)_]dr = jf(x)dﬂci Ig(x)dr

+) jzf(x)dx = ji.f(x)a"x + Tf(x)dx +...+ if(x)dx
a a B B,

(Trongdoa < by < b, <..<b,<b)
II- Phwong phap tinh tich phan
1) Str dung nguyén ham co bdan.
+) Nam vé dinh nghia tich phan.
+) Ndm duwoe cae nguyén ham co ban.
Vi du 1: Tinh céc tich phan sau:

n

a) _[‘:sin[z —dex

b) j‘.x(x —1)’dx

j=~]
j—
© eyt | H
E.
O
&3
|
=
S
iy
Il
|
I |._.
s}
@]

[¥]
O
|
|
=
R

tal =

1 4
0
= €OS L — €0Ss E—O = CO0S I —coszzo
4 2 4 4 4

(dp dungo [sin(ax +b)dx = — - cos(ax +8) +C )
o

b) Ix(x ~1)dx= i.x(:c2 —2x+1Ddx= j.(x3 —2x% +x)dx
0 0 o

(2 22 2 (0 200 O
, 4 3 2)14 3 2

_g_10_2
3 3
3 3 2 &
(Luwu y: (e =20 +0)dv ==~ +5-+C)

BAI TAP: Tinh cAc tich phan sau:
1

a)I= I(2x+1)5dr PS: 1= 40
0
O] & ps: J=1
1(2:6—1) 3
c)KZJ.cos@x—E)dr bs: KZ—ﬁ
3 3

. 2
sin” xdx

= ]

dy 1 :Itanz[zx—%]dx L o) =

%
f) I= I (cos* x—sin* x)dx
0

2) Phwong phdp dbi bién sé.

B1: gt dn (t = u(x) hodc x = u(t)

B2: Déi can

B3: Chuyén tich phdn sang dn méi
Tim nguyén ham va tinh tich phan.

a) Poi bién 56 dang 1: Pat x = u(t) > dx = u'(t)dt

Dinh li: Néu
1) Ham x =#(¢) c6 dao ham lién tuc trén doan [cr; ,B],
2)Hamhop f(u(r)) dwoc xéc dinh trén [a; f].

) ule)=a, u(B)=>=,
Thi = J' F(x)dx = j F(u(t))u (2)dt .

Chii ¥ 1: D6i v6i ham lwong gidc.cac ham tuan hoan
khi dat x = u(t) nén lay t thuéc mét phan chu ky .

Diu hiéu Cach chon
Dit x = |a| sint; vS1 ¢ E[—l; l}
2 2 272
a —x
hodc x = |a| cost; véi EE[O; :.’]
a . T
bt x:_—|vc’me -=;=[\{o}
sint 2 2
2 2
x"—a’ .
. al . T
hosic x=—vai :‘E[G;,‘r]\ —-
cost 2]
(1 7
at 1 x? Dt x = [aftant; vé1 £ € __;E).
\ i
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hogc x = alcott; véi £ €(0;7)

B

1 ( 7z
bit x = |altant; véi fE‘
2 2
a +x L2 2)

Chu y 2: Dén'i v&i cac ham khong tuan hoan khi ddt
x = u(t) ta lay t thugc tép x4c dinh cua u(t).

Vidul: Tinh: a)J.\M xidx ; b) J. e

L E’ 2 g_ z
jj dxj:jl-ﬂanjr.dr:'[dr:t4:1.
Dl - Dl+tar1“r . 4

b) Poi bién sb dang 2: Pat t =u(x) = dt=u'(x)dx

Dinh Ii: Néu ham s6 u = u(x) don diéu va c6 dao
ham lién tuc trén doan [a:b] sao cho

f(x)dx = g(u(r))ul(!c)dr = g(u)du thi

ul(b)

I= J.f(x)dr— j g(u)du.

ula)

1+ x°
Giai:
a) bat x=2sint, te Lz
22
= dx =(2sint)'dt = 2 costdt
* PHi can:
2sinf =0 t=km kel
+) x=0thi T T|S T 7 |&t=0
te| ——:; = tel —:; —
2 2
2sint =2
+) x =2thi [ u ,T]@fzf_
te|——:— 2
2 2

ta| =

J-\M xidy = J.\M 4sin” f2005tdf—4jcos tdt

cos2t+1
2

|
=2[Esm2f+tJ =.. =T

b) Bat x=tan?, IE[_%EJ'

—4 dr =2 (c052r+1)a’r

D'—-——',\”:.,
= 1]

ta |

= dx =(tant)'dr = L,’

I
—
—
+
=+

grq

LS
R

]

Khi x=0 thi ; [ T ;3'}:}320,
=

Chii ¥ 1: Dang nay khong phai xac dinh mién xac
dinh cua t.

Chii ¥ 2: Néu f{t) = g(x) = f'(t)dt =g"(x)dx

Vi du 1: Hay tinh cac tich phan sau:

1
a) I:"-xgxlijrSdr . b))y J=
0

(sin4 x+1]cosxdx

’—-——.ru| =

0

Giai:

di
a) CI1:* Pat u:x3+5:>a’u=3x2dx::>7u:x2dx

o)

*Khix=0 2u(0)=5: x=1>u(l)=6

1 6 6
* Taco: ] :jxlex‘: +Sdx = J'J;,T%
0 5

:g.[(u)%dr

2

1
T 5 4 10
3 —+115 2 57
2
C2: Ditu=vx +5=u>=x*+5

2udu

3

= Qudu = 3x’dx = — x’dx

b) * Bat u=sinx = du = (smx) dx = cos xdx

*Khix=0 2u(0)=0 ; xzézu[ngl

- 1
*Taco s :j(sin4 x+1] cos xdx ZJ.(H4 —I—I}du
0

=l+1—(]':E
5 5

*Vay J =

| o
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b)J‘ 4r+2
¥ +x+l

d:
a)PDit u=lnx = du=""
x

Khi x=ethiu=1.
Khix=¢” thi u=2

—ln2-Inl=In2 .

b) Pt u=x"+x+1=> du=(2x+1)dx
Khi x=0thi u=1.
Khi x=1thiu=3.

1
Ta co: I dx+2 d’c_.[zdu:Zhlu

2
X +x+1 u

1

=2(In3-In1)=21n3

BAI TAP:
Bdi 1: Tinh cac tich phan sau:
1/ 1 f x'ds T
= | 7 4 .3
0 ¥ +1 sn=[ - Eax
1 p CO8™ X
2= dx .
04—){‘ 5
+ sin2x
V7 x> (Sffl_-[lﬂzt::fsxdX
3/1= J’ dx 0
0 31+X2 4 1
/1= I —dx
X" +1 2
4/1= J\/; J?X\}x +9
Bai 2: Tmh cac tich phan sau:
In2
V1= [ ve* -ldx 51= J’
0 \116 x*
1
2)I=Ix3 2—x"dx 6%/ = I ;d}(
2 2\/5}{\')(2—9
3} I:‘['\ﬂﬁ-lﬂx I \,’;
] X WI—I 4-x%dx

1 2 -1

X
am=[—2 __dx
£(X+I)JX+1

3f1=J’x (x?+4)3dx
0

Bdi 3: Tinh cac tich phan sau:

1

0 .
1)1 =J.x3(1+x4)3dx 5%/]= ‘[ SIn2x dx
0 r (2+sinx)2
1 3 —
2) I:J‘x°(1—x3)6dx 13
. 6fI=IX5(1—X3}6dX
2 0
3/1 = Icos3xdx
5 7= J‘
(X +1)

4;’1:.[}(3(}{4 ~1)°dx

5 8/ 1=J‘(1+2t)(1+3>;+3x3)3d\;

0
Bdi 4: Tinh cac tich phan sau:

In3

.

& 5 /1=
4 &2 Rt e (e +1)Je_—

/1= [—
o Cos™ X ezx
41= dx
% ) pe +1
2/1= J'esmkxsinZXdX 1 ox
- 5M= dx
A 0e 1
Bdi 5: Tinh cac tich phan sau:
sin(ln x ez,/
f ( ) 1= LI
. X
eI T
2/T=| cos(Inx)dx :
! 5= In(inx) 4
c 7 COs™X
=[¥l+3nxinx =
[lnxiax ;
X
Badi 6: Tinh c4c tich phan sau:
2 7z
a)_[ 4—x*dx ; b) J. x" —1.dx
0 1
N £ 3
c 3+x.dx ; d dx
/ -lll 7 ) J6+2x
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3. Phuwrong phap tich phan tirng pkén.

Pinh li . Néu u(x) va v(x) 1a cac ham s6 c6 dao
ham lién tyc trén [a:b] thi:

f u(x)y (x)dx = (u(x)v(x)) T f V(U (x)dx
hay J.ua‘v:uv b —J.vdu.

* Cdc buoe:

Buedc 1: Viét tich phén dwéi dang jf(r) 2(x)dx
(fix) va g(x) Ia 2 trong 4 logi ham: P(x); a°™) ;

loga O(x); sin Q(x) (hoac cos Q(x) )- P(x) va Q) la cdc

ham da thic)

N { u=f) o= (x)eke
Buwoe 2: Dit =
—= dv=g(x)d  |v= I 2(x)dx (C = 0)

b - j.vdu

a qa

b
BwétS:Tﬁqudv:uv
a

Buoc 4: Két luan

* Thie tye wu tién @it u: Inx > x> sinx ; cosx > e

(Nhdt I6,nhi da,tam lieong, tie mi)

Vidu 1: Tinh I:chxdr
1

Giai:

dx

du ="

u=Inx , x

at 5

dv = xdx x°

v=—

2
Dj‘x]nxdr:—hhlre—lj.xdx:ek _Y_‘e:e“+1
1 1 2l 2 41 4

Vidy2: Tinh: a) J.ln—sxdr . b) Ixcosxa’x
X
1 0

Giai:
u=Inx d'm,zﬁ
a) Dat *
dv =—dx P 1
X 4x*
21 x| 13
Do dé: J—S’Cdx:——: +—I t
X 4x7 | 4lx‘

_ 2 10 1 _15-4kn2
o644l 4t 256
u=x du = dx
b) Dt = o
dv = cos xdx v=sinx

2

ral =

) . T T
— xcosxdrz(_xsmx) \ smxdx=}5+cosx =}E—1.

D.—_—.
(ST
o et

O O 1 | F

1
Vidu 2: Tinh: a) IZJ.xeXd*c : b)J=| e cosxdx
0
Giai:
U=x du = dx
a) Dt - .
dv=e"dx |v=e"
1 1 1 1
Do do: 1= J.xexdv:xex j.e’(dvc:e—eJc
0 0 0 0
=e—(e-1)=1
U =CoSx du = —sinxXdx
b) Pit -
dv =e*dx v=eg"

:>J:J.ex cosxdy =¢e' cosx
]

’ +.Ile‘fsirmf.,?ﬁc=1+.I.e"r sin xdx -

0

_ |u=sinx du = cos xdx
biat —
dv =e"dx !

rv=¢

2 E;

€' sin xdx = e'sinx —Jex cosxdx=e? —J
0

[

f—

ot

0

=

DJ=l+(e?-J) 2] =¢? Hog=°

+1
>

BAI TAP: Tinh tich phan sau
L 4
1) I= [x(x+e¥)dx  DS: I=-—
0 3

i

2 5 =
2) I=[(Ginx+e*)2xdx DS: I=e* +1
0
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€ 2
3) I=[(x+1).Inxdx B 2
1
1
4 1=[etax PS: 1=2
0

2
5) 1= I(Qx+l)]n1dx DS: 5:51112—g
1 )

: &
6) I=|—"—dx DS:
0 cos” x

1 :
7) 1= [In(1+ 2%)dx ps: I=1n2—2+%
0

e

2
8) I= [xInxdx B

bS: I=

1
C - UNG DUNG TICH PHAN.

I- Dién tich hinh phing

CO SG LY THUYET:
= 1)

Dang 1. §=Su,” 0 M /e
L s Ma<h)

< Neéu gidthiet khéng cho cic cgn a ,b thi gidi pt
hodnh dé giao diem f{x)=0 ta tim cdc can tich phan .
Nhiéu trueomg hop ddc biét ta phdi sit dung hinh vé dé
xdc dinh cu thé cdc can tich phénva ldp cac céng thike
tinh dién tich.
< Cdch khit gid tri tuyét @oi(xem thém Tich phan
ham trj tuyét d6i - Trang 15) :
+) Neéu phweong trinh fx)=0 vé nghigm trén [a; b] thi ta
diwea gid tri tuyét doi ra ngodi tich phan :
b b
= J‘\ £ (x)|dx = J‘ F(x)dx

a

+) Néu phirong trinh fix)=0 c6 nghiém x;< x,<...< xg
thuge [a; b | thi ta tach S thanh t6ng cac tich phan trén
timg dogn hodc xét dau fix) dé khir gié tri tuyét doi .

B j [£0|dx = lef(x)cbc + Tf(x)dx T .[ f(x)nx‘
y=fx)
Dang 2. =Sl 780 - [jr0- st
x=a %
x=b(a<bh)

Viéc khik giG tri tuyét doi dwdi dau tich phan ta thuc hién
twong tir dang 1.

y= ()

y=g(x)

Dang 3. S= S(H}{ véi diéu kién pt:
f{x) = g(x) ¢6 it nhat 2 nghiém
Buwérce 1. Giai pt: f{x)= g(x) tim nghiém x<x< ... <x

'ff_jf(x)—gcﬂ

Chii ¥: Néu dién tich khéng cé 3 dang trén
C1: Dua vao phieong trinh hoanh do giao diém dé diea vé
mot trong cdc dang trén.
C;: Dy vao hinh vé dé tach dién tich can tinh thanh céc
dién tich nhé hom ma cd I trong 3 dang trén.

<

Biroc 2. taco: S=

Hf(x)—g’(x)](%+...+

v =fix)

CACVIDU:

Vi du 1: Tinh dién tich hinh phing gidi han béi cac

1 Tobes
ding x=-1 X=3: y=0o¥= w241
81 9

Giai:
Dién tich hinh phang can tim:
S= j

1 ,
—X4+lx‘+ 1]—-0dx
481 9

Xét phwong trinh: x* + 2x* + 1 = 0 ( V6 nghiém)

1l =" 1%
——+——+X
81 5 93 I

3

Vi du 2: Tinh dién tich hinh phang gidi han béi cac

duong x=-1;x=2;truc OX; y=x"-x*-4x+4 .

Giai:

-

Dién tich:
S::‘.|x3—x2 —4x +4|dx

Xeét phueong trinh:

x %" —Axad=i
trén [—1; 2]
x=1 (nhén)

<& | x=-2 (loai)
x=2 (nhan)
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1

::>S:_[(X3

-1

-x* —4x +4)dx

4 _‘[(xs—x2 —4X+4]dx‘
1

Vi du 3: Tinh dién tich hinh phéng giéi han béi cac
duong y=x'-12x+28Vay=6x—Xx’.

Gidi:
Phuong trinh hoanh d6 giao diém:
(x* —12x+28)—(6x— x*) =0

X

5 X
SOxX —-9x+14=0 C{
Dién tich can tim
5= [|(x ~12x+28) (65— = e
= ﬂz(x2 —9x +14)|dx
f(x —9x+14}:1x‘ o

2
2 ‘

R

Nl —— = = -

Vi du 4: Tinh dién tich hinh phang giéi han béi cac
duong x=1x=3;y=vx-1+4y=x -2x" +4x-1+4 .

Giai:
=0 gtopte= [ ~2€ + R +4) (VR T+ 4

¥

l Y =ftx)

3
3 2
:”X —-2x"dx
1

Xeét trén [1: 3] phwong trinh:

x* =Ixt=0 L
x=0 (loai

& (loai)

X =2 (nhan)

—>8=
¥y =g(x)

j(xs _ sz}dx‘

+ J.(x3 = ZXE}dx

2

o

Vi du 5: Tinh dién tich hinh phang gi6i han b&i cac
duong y=x'-3x"+6x+4vay=6x+2x".

Giai:
Ta ¢6 fix)—gx)= (X' -3%° +6}{+4J—(6:)(+2;¢:2)=x4 5 +4
Pt hoanh d6 giao diém: x* —5x* +4=0
< X=t1lhodcx==+2
Dién tich:

= []£60- g [ |~ 5+ e

= _f(_xts;f +4)dx‘+ j(_f —5¢ +4)dx‘+

-2 -1

jf[_x* -5+ 4)@4‘

Chii ¥: Céc vi du trén khéng yéu cdu vé hinh
BAI TAP
Bai 1. Tinh dién tich hinh phang gigi han béi cac
dudng sau:
Dy=x +3x’+1,y=1.  2)y=-x"+2x™+3, Ox.
3)y=x —-2x* +1vay—-x+1=0.
4)y:lx—1+i, Ox,x=2,x=4.

2 x—=1
Bai 2.Tinh dién tich hinh phin giéi han bai cac
duong sau:

3 2
a)x +y =8,y =2x

b) (P): y=x"—4x+5. Va2 tiép tuyén cua (P) tai 2
diém A(1:2) va B(4:5).(nén vé hinh)
Bai 3.Tinh dién tich hinh phan gi¢i han bai duong

1 S B spmscsapassonnias
}’:ng—Sx va ti€p tuyen cua notaixzz\/’;

II - Tinh thé tich vét thé tron xoay

CO SO LY THUYET:

b
Vo = J.s(x)dx

Trong do S(x ) la dién tich cua thiét dién ciia vat thé K

bj cdt béi mt phing vudng goc voi Ox tai diém cé hodnh

déx(a=x=b)

y=f@
Dgng1: }, _yo y=0 _ ’sz(x)dr
XxX=da p
x=b(a<b)
y=s(x)
Dang 2 V=V . gm ﬂf ()& ()l
x= b(a<b)

Chii y: Néu thé tich can tinh khéng roi vao 2 dang trén
thi ¢d thé vao pt hoanh dé giao diém hodc diwa vao hinh
vé dé bién doi da vé 2 dang trén.
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CACVIDU:

Vi dy 1: Tinh thé tich khéi tron xoay do hinh phing
gid1 han boi cac duwong x=0;: x=n; y=0;y = sinx

khi quay quanh truc Ox.

Giai:
Ap dung cong thikc ta co:
V= *.'T:‘[sin2 xdx = th(l —cos2x )dx
0 0
1 .
= T X——sin2x
2 2 0

T 2

Vi dy 2: Tinh thé tich khéi tron xoay do hinh phang
gi6i han béi cac dudng y =0 : y=1 — x* khi quay
quanh tryc Ox.

Giai:
Phuong trinh hoanh d6 giao diém:
1-x=0 ©x=1+I
1
Vay V —ﬂ:_[ 1 - X ) dx = ’I[J.(l — 2x%+X )dx
-1

BAI TAP

Bai 1: Tinh thé tich khoi tron xoay sinh ra khi quay

hinh phang gi¢i han bai cac dwong sau quanh

trucOx

a) y=x +Ly=0x=0x=1 ; b) y=x(4-x"),y=0
—2x+1

Q) y=——

x+3

Bai 2:

a) Tinh thé tich khéi tron xoay sinh ra khi quay hinh

phéng gidi han boi cac duong sau quanh truc Ox:

d)x* +y-5=0; x+y-3=0

.y=0.x=0 ;

x—1
b) Tinh thé tich khoi tron xoay sinh ra khi quay hinh
phang gidi han bdi cac dong sau quanh truc Ox:
y= xg,y =-3x+10,y=1
Bai 3: Cho mién D gidi han bai hai dwong :
X’ +X-5=0;x+y-3=0.Tinh thé tich khéi tron
xoay dugc tao nén do D quay quanh truc Ox.

D- MOT SO TiCH PHAN DAC BIET

( Nén cao theo chwong trinh chudn)

1) Tich phan ham hiru ti

j MmN e (ax0) |

ax” +bx+c

N

>

T 4
[}

. -

a)Dang 1: |

&

Xét A=b%—4ac.

) Néu A=0 thi [ = J'm(r %) (),

a(r X )j

*)Néu A >0 thi

_1’5 (mx+n)dx :lﬁ" 4 B
f_al(x—xl](x_xz] aj;[x—xl +:c—xq}k=

*) Néu A < 0thi

© mctn A(Zar—l—b) B
I: 37(‘,5( J. -
) ad’ +bre+e ac +bx+e av2+fzr+c

Dat L r—ﬂ,tant:dx:— 1+tan’ ¢
2a Yla

ta tinh dwoc J.

b) Dang tong quat/ = I (x;

vai P(x) va Q(x) la da thie cua x.

e Néu bic cua P(x) 16n hon hoic bang bac cia Q(x)
thi dung phép chia da thirc.

e Néu béc cua P(x) nho hon bac cua Q(x) thi cé thé
xét cac truong hop:

+) Khi Q(x) chi c6 nghiém don «,,c,....,

P(x): 4 N 4, A, _

Ox) x-¢o x-a, x—a,

+) Khi Q(x) = (x—a)(x*+ px+¢q),A= p*—4g <0

P(x)__A __BxiC

(:c) X—a X +px+q

+Khi O(x) :(..wc—af)(.wc—}{i’)2 vdi o = P thi dat
Px) 4 B __C
0x) x-«a

o, thi dt

+...+

thi dat

53 -

B (x-p)

1
Vi dy 1: Tinh tich phan: I:‘x;“dx.
7 X +5x+6
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Giai:
Vi x® +5x+6=(x+2)(x+3)
4x+11 4 B
= %

£y

2 +5x+6 x+2 x+3
4x+11 (A+B)x+34+B

B +5x+6 X2 +5x+6
A+B=4 A=3
— =
34+2B=11 B=1
4x+11 3 1
2 T -
X +5x+6

Tim A, B sao cho:

Vay

x+2 r+3

Do do Iu J

+I
X +5x+6 x+2 x+3

=3In|x+2|

+1ﬂ‘x+3“ =h12.
0 0 2

1
Vi dy 2: Tinh tich phan: jL .
% Tbl

Ta co: ‘lllzdx :j' G
=

Giai:

= ]|
=t
lru "
—
S
Il
O b |
T
-t
+
ﬂl
| =
—
S
.
-t
I
b L
3
)‘
=+
e 1 | =
i
=

BAI T AP

Bdi 1: Tim cac ho nguyén ham sau:

xdx 1 1
DS: In|x+1|-—In|x+—|+C

I)I(X+1)(2X+1) - 2 2
J. 2% +41x-91
(x-1)(x’ —x-12)

dx DS: 4| x—1| 45| x—4|+7h | x+3[4C

Bai 2: Tinh cac tich phan sau:

1 1 .2
1 -1
[ S.'—Z)Ixﬁ—dx ps: X
0 (2x— 3 18 = & =l 3
4
3) J’ L DS: —+n-
UX X+1
2) Tich phan ham lwong giac.
+ Bién doi vé tich phéin co bin
> sit dung cdc cong thirc bién déi lrgng gidc.
Vidy1: Tinh: a) J = I sin 2xsin 7xdx ;
3 s
bK = J'cosx(sm x+cos’ X)d: ¢©) M= J4sm Y .
5 l1+cosx

8) f=— I cos Sxdr—— j cos 9xdx

2 2

ta| =1
ta| =

1 1
=—sin5x| ——sin9x| =—.
10 18

45

b

ta| =

b) Tacé: cosx(sin’ x+cos” x)

. 2 2\ .2 2
= COoSx (sm X +COS r) —2sin“ xcos” x

= cosx[l —% sin’ ZxJ = oS x[l — %(1 —cos 4..1:)}

.

3 1
=_COSX+—COosxcosdx
4 4

.

1
= %cosx+ g(cos 5x+cos3x).

COS xdx +— Icos Sxdx +

O‘-——.I\J| 1l

N | W
=Y By

= K = 1 03xdx
8
3.1z 1. 17 1. .|
——sinx| +—sinSx| +—sin3x
4 40 24

3 1 1 11

T4 40 24 15
0 4sin’ x 45111 xsinx 4(1—coszx)sjnx
l+cosx  l+cosx 1+cosx

=4(1—cosx)sinx
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:>M=J.4(l—cosx)sinxa’x= ..... =
[

+ Hiru ti héa tich phin ham hrong gidc

dx

asinx+bcosx+c

Tinh | = j

Phwong phap:
2dt
1+7°

Dit r:tangjdx:

2

[y

: =
— VA COSX = 5
1+¢° 1+

7 —j. dx _ 2dt
asinx +bcosx +c (c—b)r2+2ar+b+c
biét cach tinh.

Ta co: sinx =

da

dx
:I cos’x
(a+d)tan2x+btanx+(c+d)

dx

Bab: = tgnrdt=
COS™ x

dt
(a+d)r2+bz+(c+d)

=

dx

Vidu3. Tinh: 1=
-[sm x+2sinxcosx—3cos’ x

dx
4cosx+3sinx+5

Vi du 2: Tinh J’

Giai:
2dt
1+7

=%

Bt 1=l S| 1wt
2 2 2

2dt

I dx :I s =I dt
cosx+3sinx+3 JY1-£ _ 2t t+3t+2
—+3 ~+3

1+t 1+1°

tan£+1
+C:111;+C.
tan£+2
2

r+2

Giai:
dx
pef L& e ot
sin” x+2sinxcosx—3cos x ¥ tan" x+2tanx—3
dx

5
COS™ x

Pat r=tanx > dt =

, dt
£+2t-3 Y (t-1)(¢+3)
1111 i—1 n lln

4 |t+3 4

:>IJ

tanx—1
tanx+3

+C

msinx+ncosx+pd
X.

Tinh I:J’ _
asinx+bcosx+c

sin 2xdx

Vidu3: Tim F(x)= |

3+ 4sinx—cos2x

Giai:
sin 2xcke I 2s1nx cos Xk
3+4sinx—(1-2sin’ x) 7 2sin’ x +4sinx+2
Pat u=sinXx = du = cos xdx

Ta co: I

udu du du
F - _
()= J.u.,_l '[z¢+1 '[(M+1)2
=1ﬂ‘u+1‘+L+C
u+1
Vay F(x)zhl‘sinx+l‘+ _ +C
sinx+1

dx

asin® x+bsinxcosx+ccos® x+d

Tinh I =J’

Phwong phip:
dx

I=
I(a+d)sin2x+bsinxcosx+(c+d)cosz:c

Phirong phdp:
+)Tim A, B, C sao cho:
MSINX+71COSX+ p

= A(asinx+bcosx+c)+B(acosx—bsinx)+C, Vx

+)VéyI:AJ'dx+BJ‘ a'cosx—bsmx dx
asinx+bcosx+c
dx
+C_[ -
asinx+bcosx+c
dx

asinx +bcosx+c

=Ax+ln‘as'mx+bcosx+c‘+‘l.

, x +25In
Vi du 4: Tinh: [ = [—27 7220 gy
4cosx+3sinx
Giai:
Gia siE:

cosx+2sinx = 4(4cosx+3sinx) +B(4Asinx+3c0sx), 7x

<>cos x+2sinx=(44+3B)cos x+(34-4B)sinx, vx

44+3B =1
= e

34-4B=2 1
B:_g

_[ 1 4sinx+3cosx
5 5 4cosx+3sinx '
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2 1 :
:gx—gln‘4cosx+351nx‘+c

& Dbi bién s6 dé dwa vé tich phdn ham lwong
gidc don gian hon

Tinh _[R (sinx,cosx)dx,

voi R (sin X.COS x) 12 m6t ham hitu ti theo sinx, cosx
Dé tinh nguyén ham trén ta d6i bién s6 va da vé
dang tich phan ham hitu ti ma ta da biét cach tinh
tich phan.

; o 3 2dt

o Trirong hop chung: Dit ¢t = ‘[amE = dx = =

2 1+¢
% o 2t ;
Tacd sinx=——;C08X=——
- 1+

o Nhirnge trieong hop dac biét:

+) Néu R(sinx,cosx) chan véi sinx va cosx nghia
1a R(-sinx.—cosx)=R(sinx,cosx) thidit r=tanx

hogc = cotx, sau d6 dwa tich phan vé dang hiru ti
theo biént.

+) Néu R(sinx,cosx) 1é déi v6i sinx nghia 1a:

R (—sin x,c08x)=—R(sinx.cosx) thidat 7 =cosx.
+) Néu R(sinx,cos x)1a ham sé 1é déi véi cosx
nghia la: R (sinx,—cosx)=—R(sinx,cosx)thidat

f=sinx.

Vidu35: Tinh I=

=1 e Ll

(cosgx - 1) cos’x.dx .

Phin:
8 =
Viyl=h—h=+—=_
15 4

% Mt s tich phéin dang khdc.

Vidu2:Tinh I=[——— """ dx.
> (2sinx +cosx)
Giai:

Chia ti¢ va mau biéu thirc dudi dau cin cho

n T
2 2
r 5 2
Taco: I= ‘[cos°x.dx —ICOS'X.dX
0 0

o E 13
Taco: I, = J.cos‘x.dx = EJ(Hcoszx) dx
0 0

T
4

[l
2 |
s
W
+
1| =
E.
[RS]
W
S
[T

Mit khac: I cos’x.dx =| cos*x.cosx.dx

Il
(= 1
m'——-—uulm

bat t=sinx = dt = cosxdx

1. 2¢
-t
5 3

1

1
= L= [@1-t")dt =(
! 15

0

=
COSSXiUIadU‘Q’CIzI th+1 lj dx
U t2x+1 “cos’x
Datt=tgx > dt= dx
COS™ X
xl 0 x/4
t | 0 1
i el
Suy ra I-Jl dt
(2t+1)
1 1
1 — 2t+1)+— 1t 1LY dt
[ e
; 2t+1 25(2t+1) 25(2t+1)
,[ 2t+1 Id(2t+1)
(@t41)° A5 Br+a)
1
11 11 B
4 (2t+1)0 (2t+1) 18
Vidy 2: Tish I = [*°0 g
' sin” x
T
u=x du = dx
bat 3 ta co 1
dv = c'osgr dx v= -
sin” x 2sin” x
Tirdo: I=—— |7 + lj’ &
sm”x|; 2%sin”x
I
T x, 1 2 1
=-( ———)——cotx|Z =_
4 47 2 7 2

3) Tich phan ham vé ti.

Dang 1: Bién dbi vé tich phdn vé ti co bdn

Viduy 1: Tinh tich phan: 7= I

dx

yasww e
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Gidi:

e I

l—|
e'(
_|_
—
| b
|
=
Fal i
I

2
:5(2 2-2)
Vidu 2: Tinh tich phan jl
. 0 X +41+x .

=

=72 ‘smtcost‘smﬁ dt = 36Ism 2t.dt

(= R ]

ngg 3: Péi bidn lam mét cin
Gom: Dbi bién s t 1a toan bo can thirc

Viét biéu thirc trong cin dwdi dang binh
phuong ding

Giai:

1
—_— l+x —xH)ad =...=2\5_1.
‘U[’H_ — ‘{[(x +x° —x")dx T

Dang 2: Bién doi vé tich phin ham lugng gidc

1
Vidy 3: Tinh 1= Ix3 1-x2dx
0

Diu hiéu Cach chon

Dit x = a| sint; véi re{—l: 1}
22

’2 2
a —Xx

hojze x=a| cost; véi fe [0; :r]

bt r_ﬂxmre{ z. :}\{0}
sint 22

-

=
(3]
|
2
ra

-

hode x=-2L i reo; v]\{i;.
cost

Giai:
1 1
I= Ix3~Jl—x2dx = Ixzdl—xz.xdx
0 0

Pit t=+1-x* ot’=1-x* ©ox*=1-t
Ta co: xdx= — tdt,

Khi x=0thi t=1,

khi x=1thi t=0
1

Dit x = |altant; véi IE‘ —=

hoic x = |a|cott; véi :‘E(O ")

a+tx a-x T
hoze Pitx=acos2tvél fe|0; —
a—x a+x 2

(x—a)(b—x) Dit x=a+(b — a)sin’t véiz E|: —:
1 T -r\|

. . Dit x = [aftant; wmfe‘ L |

& =X 2°2)

Vidul: TinhI:J' 4x — x> +5.dx
-1

Giai:

= :I.\MX—xz +5dx = j (x+1)(5-x).dx
| |

it x =1 +6sin’t vdi re{o;g | sint > 0 va cost > 0

= dx= 12sin2tdt
Pdicinx=-1 =>-1 +6sin’t = -1t =10

x=2 —-1+68i’t = 25t= 2

1= [ {(6=6sin” tgsin” t 2sir0c = 12j V6 sin’ teos’t sin2tce
3 -1

0 3 5
7..0 t t 2
Vay I=—|(1—-t)tdt=| ——— || =—
% {( ) [3 sl 15
1
cx
Vidu4: Tinh I= | ———M—=
:l.ll+x+'\h+.\$2
Giai:

Patu=x++1+x" thiu-x=41+x

=S -2ux+ut=1+x"

T e . 1+ij]du
2u 2 o

Déican x =-1thiu=+2-1
x=1thiu= 241

a

Jga—| 1+ ]dﬂf JZ4l 41

e oot W RN WG
L 1+u 2 1+u 2 g (I+wu

S T T o B
=— +— ———+ du
24_11+11 2JzI_1 u u u+l

=1

Chii ¥: Bai to4n trén néu diung nhén lién hop khir
can dudi mau xé don gian hon

4) Tich phan ham tri tuyét doi.

Phuong phdp:
* Phwong phdp chung:

BI: Lap bang pha déu gi4 tri tuyét doi

B1: Chia can: sao cho trong moi khoang ctia cac
can da chia biéu thitc dudi dau tich phan khong
doi dau.
B1: Tinh cac tich phan trong cac can da chia.
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b

+ Djc bigt dé tinh tich phin s=ﬂf(x)\ dx

+) Néu phirong trinh f{x)=0 vé nghiém hodc cé nghiém
la a hodc b trén [a; b] thi ta dwa gid tri tuyét déi ra

ngoai tich phén :

s= [|foldc=

j F(x)dx

+) Néu phirong trinh fix)=0 c6 nghiém x1< x<...< xx.
thudc [a; b ] thi ta tach S thanh tong cac tich phan trén
tirng doan hodc xét dau fx) dé khir gié tri tuyét doi .

[f(xmx‘

= j |£0)|dx = j f(x)dx| + j f(x)dx

X

Hot

Vidu1: Tinh J= Hr —l‘dx

Cdch 1:
Lap bang xét dau cia x* —1 trén doan [—2;2]
X -2 —1 1 2
-1 + 0 - 0 +
Do do

- —l‘d'c ‘HT —1|dﬂc+”r —1‘dr+”x —l‘dr

—1

I(r —1 dx+I 1—r dx+_[ x” —1 dx

3 -1 3
; x
= —X +| X——
( } -2 ( 3 J
Cdch 2:
Xét phuong trinhx” —1=0 trén doan [—2; 2]
x'—1=0 © x =+l (nhén)

jx—l

-1

9

1 3 2
x
+| ——x
-~
o 3

1

—4

m|"<

-1

I(xz—l]dx

B

=1= + =..=4

J:’c—ldx
1

Vidu2: Tinh J = I‘x‘(\fxg +3-— l)dx
-1

[V e [

-1

J.r\jx +3. d‘c+fn}r +3d1+Irdr J.xdx

—.[x\}x2+3.a’x+.[x x2+3.dx—§
) 0
Patt=yJx’+3 > t'=x"+3

= tdt = xdx
Poi can :
X -1 0 2
t 2 | & | &

5) Tich phan ham mii, légrit.

¢ dx
Vidu I: Tinh tich phan 1= [—
A |

X

1-e* +e* : p
1=j dx = J:dx+_1[ex_1

1
3
i)

= —2+(1n

1

=—2+In(e’—1)—In(e—1)=—-2+In(e’* +e+1)

e 3
Vidyu 2: Tinh tich phan: [ = Ilogizxdx .

! xyJ1+3In% x

_ 0@ _h:l321\f1+3 ly X
X Vol X =
Vi [x|= = A2 2 _1 2 r,fx_l
x| {_x voix <0 Pt Y143 x =z > =1 DD Inx =
0 - _ Khix=1thit=1
J:J.‘x‘(\/xz+3—1)dx+ﬂx‘(\fx“+3—1)dx Khix=ethit=2
-1 0 Suy ra:
1
t logix 1 23\
I= 2 dx = 2 —Idt
'1[r\}1+::h1 X 11132'1[ t 3
Bién soan,swu tim: Nguyén Pirc Thing — THPT Nguyén Vin Linh — Ninh Thuén 15



www.vietmaths.com
http://www.vietmaths.com/

www.VIETMATHS.com

BO TAI LIEU ON TOT NGHIEP Phgn: NGUYEN HAM - TICH PHAN
1k, 1 (1 Ty 5242 +2¢°
= 3 I(f‘—l)d{ = 3 —fa—f :—3 I:IL+BI2ZL
9In°24 9In’ 2\ 3 . 27’2
- 2 In(1+ In? x)
r r ]_Il ( 2 T - 1 =
Vidy3: Tinh [= |~ +3x" Inx |dx Vidus: Tinhls [=———dx.
x4/l +1Inx !
Giii: IH—D‘
(= ]_n‘ (= R - — - — 2
I:J- X dx+3_[x‘]nxdx 13l Pat Inx=t, tacol .[hl(1+f )dt .
X1+ Inx 1 0
e 2 2]:
l_tlv = - =
) Tinh 1, :Iirdx. P u hl(1+t ) - du 0 dt
L xy/1+1Inx dv =dt v =t
2 1
Dit r:J1+Jnx:>r:1+]nx; 2tdt = —dx Tir @6 co :
X
NI
Khix=12t=lx=e>t=4+2 [=tn( 1+t") —2_[ ! ~dt
2 01+fh
,ﬁ(r —1) 3z, 2(2-42) n " .
=>InL=] 2tdt =2 | (r‘ —1)dr:7 dt
1 ¢ 1 3 =In2-2 de—J = | ().
- SR ST
+)T1’nh12=‘l.x‘]nxdx. Lo
1 Tiép tuc djt t = tanu , ta tinh dwgc I 5 ==
dx o 1+1 4
u=Inx du=— T
Dit " x Thay vao (%) tacé: I=In2 -2+ —.
dv =x"dx V_XJ 2
3
x’ 1t , 1 x%), 287+l
>, =— lnx‘l——jx‘dx:e———.x—i— il
? 39 3 33 9
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