Chuong 04
NGUYEN HAM - TiCH PHAN

)

Ly thuyét

1. Dién tich hinh thang cong

ﬁuLfﬁ

{, l- Hinh phang giéi han béi dé thi ham s6, truc hoanh, x=a va

Ham so6 I lién tuc trén doan [a; b] .

m Truong hop f()>0 tren [a,-b]’

Khi d6 dién tich hinh thang cong gi¢i han bédi doé thi ! (X) OX v3 hai

5= [f(x)dx
duong thang x=a, X =D, @ . R -
m Truong hop f)<0 trén @ ], tacod fx)=0 }}* . /
S hinh thang cong @ABP=S hinh thang cong A Bb, N ib
(AABD 14 hinh déi xitng ctia hinh thang dd cho qua trut{ ho ¢
S5=5um =Sum = I](‘ f(x))dx A e e

£ Toéng quat: i
Dién tich cta hinh phang giéi han béi d6 thi ham

y= f(z)
s6 | () lién tuc, OX va hai duong thidng x =a, %
X =b quoc tinh: -
i 0 /4 s
S= J[ f (x]dx

» Gia str ham s6 =r() lién tuc trén [a;b} . Néu )
|ab|

khéng déi ddu trén
thi:




=
-
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~ Cho ham sé y=r0) va y=9(x)

Hinh phang giéi han béi doé thi ham s6, x=a va x=b

lién tuc trén doan [a; b] . Goi D 13 hinh
phang gi6i han béi d6 thi hai ham s6 d6 va duong thing x =a, X=Db,

m Xét truong hop f)2g(x) Exe[a;b]

Ox
X=a

Goi S 1a dién tich hinh thang cong gi6i han bai xX=b R:“sz(X)-

I | ' '

A i FER ‘:_ y = g(x) l
Ol a b

8

£ Téng quat:

Dién tich cua hinh phéang giéi han béi d6 thi ham sé O oy 90

thdng x =a, X=b duoc tinh:

va va hai duong

5= |09 g

2. Thé tich hinh khéi:

?; Pinh nghia

““~~m Goi B 1a phan vat thé giéi han bédi hai mit phang vudng goc véi truc

OX tai cac diém a va b SG) 1a dién tich thiét dién cta vat thé bi cat

2. (% 2 A 7 y& . o A2 £ i:b
boi mat phang vuong goc vai truc Ox tai diém X, (a<x<b)

O fI’

. S(x) [ab)

Gia sur la ham so6 lién tuc trén doan

b
V= J‘S(x)dx
Thi A4 412 tinlh ~2in w25+ 2 R fuinin oo hn Finla a

3. Thé tich khoi tron xoay:

Vi=aiet

S

Pinh nghia

Thé tich khéi tron xoay dwoc sinh ra khi quay hinh v,
phéng gi6i han béi ¥ =f (X), OX | va hai dudong thing

1% :phj'f‘ (x)dx

X =a, X=b gquanh truc Ox:
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&Céc dang bai tap

1 Dang 1. Xay dung cong thuc tinh dién tich theo hinh vé

g \
i Pwong )
= Xdc dinh céng thitc dién tich hinh phdng:
» Buoc 1: Xéac dinh do6 thi cua cdc ham s6 duoc cho trén hinh vé.
» Buoc 2: Xac dinh céac vi tri twong giao gilta cac do thi.

S=[[f0- gbo]dx
» Buoc 3: Ap dung céng thtc tinh dién tich a
» Buoc 4: Pha tri tuyet d01 Lay cong thitc ham so cua do th1 nam trén tri
cong thirc ham sé cua do6 thi nam duéi
= Xdc dinh céng thitc thé tich khéi tron xoay:

» Buodc 1: Xéac dinh d6 thi cua cac ham so duoc cho trén hinh vé.
» Buoc 2: Xac dinh céc vi tri twong giao gitra cac do thi.
b
V =p [f (x)dx

» Buéc 3: Ap dung céng thtc tinh dién tich a

4vidu1.1.

Goi S 1a dién tich mién hinh phdng duoc t6 ddm trong hinh vé bén. Xay dung
cong thirc tinh S?

y
y=r(x)

/71 0| 1 ~—" x

s Loi giai
Thay rang d6 thi ham s6 ¥ ~ =) cat truc OX tai ba diém X =- Lx=x=

S= J‘lf(x]dx ﬂf(x) r,}]dx-rﬂ[} f(x)]dx J'f(x}dx J'f(x}dx
Do dé -1

4 Vidu1.2.

Cho do thi y=&) nhu hinh vé bén. Xac dinh cong
thitc dién tich mién dwoc gach soc & hinh bén.
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o Loi gidi
y=-X+3
(H):ly=x-2x-1
) X =-1;X =2
Ta co:
S=ll-x +3)-(x" - 2x- 1 2X +2x+4)dx
Ta co: "ﬂ( - ldx ) (do trén doan [-1;2] phan

dé thi Y= - 43 ndm trén dé thi ¥ = =X 2X- I).

4 Vidu1.3.

Cho ham s6 ¥ ~ =) lién tuc va cé doé thi nhw hinh bén. Goi D 3 4

1 hinh phang gi6i han béi d6 thi ham s6 da cho va truc OX. )

Quay hinh phdng D quanh truc OX ta duoc khéi tron xoay cé

thé tich V duoc xé4c dinh theo céng thitc gi? 0| IN_/3 X

 Loi gidi
Thé tich khéi tron xoay khi quay hinh phdng D quanh truc OX:

v =p [ F0] dx

Vi du 1.4.

Cho hinh phang (£1) giéi han béi dé thi ciia ham s6

f(x) v (x)

lién tuc trén 23] va duong thdng X =a

() 115

, X=b_ Céng thitc tinh dién tich cta hinh

0} cll ¢ N—" Cl’z\lb =

 Loi giai
Thay rang doé thi ham s6 y= f( ) cit ny;(x)
gq|: f(x)=f,(x),

G:c,| :ﬁ(x}ﬂfz(xi v
r:::;b] f(x)=f(x)

tai hai diém * 4 X =&,
Xét trong [
Xét trong [

Xét trong [

5=]1ﬁ(x)- £0fax = (£ GO~ £,GNdxr [(£,00- f (0N ](f,(x)- £, (:))dx
Vay  ° @ g g
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1 Dang 2. Dién tich hinh phang giéi han béi y=f(x), Ox va x=a,
x=b

.\ Ph \
= - uong /

y=f() :
Ox - 8= [f(x)dx
X =a:x =b ¢

I Dién tich hinh phdng gioi han: |
D€ phéd bo dau gié tri tuyét doi ta thuwong lam nhu sau:

Giai F(x)=0 X,X,,..X €(@gb)(a<x <x <..<x <b)

» Buoc 1: tim nghiém

S:]‘]f(x]dx+ ]f(x)|dx ot ]f(x]dx

» Buoc 2: Tinh “

k]'f(x )dx

X

)

J'f(x)dx

+ +..+

]‘f(x)dx

*n

TP Chi11 vi- Naandi cAch trén ta b thé8 dira van dA thi @8 ha dan aia tri tivat dAi

2
< 4 Vidu 2.1,

4 — 2
Dién tich S cta hinh phang giéi han béi d6 thi ham s6 Y =%, truc hoanh
OX, cac duong thang X =1, X=2 bang bao nhiéu?
o Loi giai

N
2 3"

: X
S:ﬂx3|dx=jx3dx Y 8. 1_7
Dién tich hinh phdngla | ! 33 3,
o

4 Vidu 2.2.

y=(x-2)-1

Dién tich hinh phéng giéi han béi d6 thi ham s6 , truc hoanh

va hai duona thana X =FX=2 ping
o Loi giai
5 x =1
(x-2)-1=0=

X =3

Xét phuong trinh .
2 . 2 2 -
5= ﬂ(x- 2) - I‘dx :ﬂf - 4x+3|dx :‘J(f - 4x +3)dx‘ :%
Taco: ! ! i .

-4 vi du 2.3.

Tinh dién tich S cta hinh phng qidi han béi ¥ =X - 2X V=0 x=-4 x=I
o Loi giai

. X
X-2x=0=
X

[
by =

Xét phuwong trinh hoanh dé giao diém:
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X —a0 0 2 ton
T + 0 - 0 i

o= o ok -2
Dién tich: -4 h \

p =38 .

Vi du 2.4.

— 3 _
Tinh dién tich S cta hinh phang giéi han bdi d6 thi ham sg Y =% L truc
hoanh truec tuna va diroma thana X=2
o Loi giai
Phuong trinh hoanh d6 giao diém X -1=0<= x =1

x 0 1 2
-1 - 0 T

- X

X
4

;
2

1
+

Vi du 2.5.

Thé tich khéi tron xoay do hinh phang giéi han béi cac duong Y =Vx , truc
OX v hai dhvome thina X=1. X=4 %hi emav emanh trie hoanh diroe Hinh héii
o Loi giadi
Thé tich khéi tron xoay gi6i han béi d6 thi ham s Y :‘/;, truc Ox, x=1 va
1% :pﬂﬁ)_dx :pj'xdx
X=4 duoc tinh béi céng thic I S
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1 Dang 3. Dién tich hinh phang giéi han béi y=f(x), y=g(x) va
x=a, X=b

- )
V=) :
y=9() - S=f(x)- glx)dx
X =a;x =b !

I Dién tich hinh phang giéi han:
D€ phé bd dau gia tri tuyét doi ta thuwong lam nhuw sau:

» Buwoc 1:

» Buwoc 2:

fx)=g(x)

Giai

Tinh “

+

tim nghiém

XI,X:,,.,,XHE(G;b) (ﬂ-:xl <X, €..<X, <h)

X,

S:]‘lf(x}— g(x]dx+ ]‘lf(x}— g(x]dx+.,,+ ]‘lf(x}— g(x]dx

X

+..+

1F60- g0+ [(760)- glns..+| [ G0- g(x))dx‘

£ Chu y: Ngoai céch trén, ta c6 thé duwa vao dé thi dé bé dau gia tri tuyét déi.

4 Vvidu3.1.

S R, —2 .
Tinh dién tich hinh phdng gi¢i han béi ham s6 ¥ =% P+, Y =X, duong
thina X=0 x=1.
o Loi giai

1 1
S= ﬂx" - 4X7 +4- x3|dx = ﬂx" - 5% +4|n:ix
Dién tich hinh phdng can tim la: o 0

-5 +4=0-1)(x - 4) 20 vxe [0;1]

Vi

"y . X 5 '
S=((x'- 5x° 4dx:[—-—4‘
I:J(x X +4) E X

Nén

“4vidu3.2.
y=x(-x) . y=x-x

Hinh nh3nm aidi han hai ~rde divdno cone ~A AiAn
o Loi giai
X =0
X(1- ) =X - xeo X +xX - 2x=0= |x=-2
X =1

Goi Sla dién tich hinh phdng giéi han béi cac duong cong ¥ =x(1-x) va

Y=x-X

S= I‘ﬂx +X - 2x|dx :iﬂx:‘ +X - 2x|dx+ I‘ﬂx +X - 3x|dx
Khi dé -2 b
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‘J(.“

Vi du 3.3.
Tinh dién tich ctia hinh phang giéi han béi cic duong:

. _ _ =sinx, y =x,Xx =
(q) y=€.y=x-1Lx=-1x=l © V= V=

o Loi gidi

=

(1) y=e,y=x"-1,x=-1,x :I;
(e >0
-(x¥-1)z0=e-(x-1)>0

xe[-11],

‘e" (x° -|]:e‘-x‘+|

- (»e - Ildx
Dién tich -1
| . . - i )
:J'(E“-X:+I)dx:[e"-x—+x :w
| 3 3e
P _
y=sinx,y=x,X ==, X=p y
©) 2 : y=2 /]
P |
Xe _;p i — i [ :
Xét 2 . sinx <l<x = sinx- x<0~ |ﬂnx- Jr‘| =X smx. , |
B p 2 | 2 o T ™
S = [[sinx- x|dx :J'(x— sin x)dx :[ éﬂ:usx [” :3%- | 2 }:m:c
B B — e
Dién tich 2 : )
"
4 Vi du 3.4.
Tinh dién tich ctia hinh phdng gi4i han béi cic duong:
_P . _
Y =008X, y =X+1,X =2, X =p

() y:e“,y:x-,x:ﬂ,x:l; ©)
o Loi gidi
(1) y=e",y=x,x=0,x=1,
{é‘ >1 {e’f >
Xét xe[0;1] | <1 hay X =1, gyl

1 1 I
S:‘ﬂE‘r- X:|dXZJ(E'r-X:)dX:[E‘F- X
iA as : : 3
Dién tich '

Yy =00sX, y =x+1,X :%,x =p

) =




E
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Xét e ‘ oosx <1< x+] = €05x- (x+1)<0 = |msx- (x+|)|:x+|- C0S X
F P (s V1B X
S:.ﬂmsx'(X+|dezﬂx+|-msx)dx:[£+x— snx|| =P *4P*8
P E ] Il 3
Dién tich :
..@
4 Vi du 3.5.

X-1

T-2x

(P):y =X ,

Tim 4@ dé dién tich S cta hinh phing giéi han béi duong
thana 9:V=X-1 5 x=a x=2a (@>1) p3nq In37

o Loi giai

B):y ::xr“ - 2x
Dién tich hinh phdng giéi han béi cac duong X-1
d:y=x-1 va X=a x=2a (@>1) 13

2a *_2 2a
S:jxx_lx-(x—I]‘dx:ﬂ——‘dxzflnh—lm ln—I =In3 =

1=
Do a@>1 nén a=2,

"duong théng

1=

| s b
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0 Dang 4. Thé tich vat thé tinh theo mat cat vuéng géc truc
hoanh

— \ Phuwong 3y
- -

/
m  Goi B 1a phan vat thé giéi han béi hai mat phdng vudng géc véi truc OX tai céc

S(x)

diém ava b

la dién tich thiét dién cua vat thé bi cat béi mat phang vudng
(a<x <b)

g6c véi truc OX tai diém X

S(x)

Gia su la ham s6 lién tuc trén doan [a,- b]

b
V= JIS‘(x]Idx
Thi AA i—]nrh\? +Hrh Atin rAF HnA’ R Avrn A~ AinTh. a

Vi du 4.1.

Tinh thé tich V' ctia phan vat thé gi6i han béi hai mat phidng X =1 va X =3,
biét rang khi cit vat thé bdi mat phdng tuy ¥ vuéng géc véi truc OX tai

6 X (1=X=3) thi dquoc thiét dién 1a mot hinh chit nhat cé

diém c6 hoanh d
o Loi giadi
L A s e 1ea SWX)=3xXC =3x0
Ta co6 dién tich thiét dién: () =3xx X .
. Nk
V = 3xdx :%:s{ | =00
Khi do !

4 Vi du 4.2.

Tinh thé tich V cta vat thé ndm gitta hai mét phdng X =0 va X =P, biét

rang thiét dién ctia vat thé bi cit béi mat phing vudng géc véi truc OX tai
o Loi giai

S(x) =(24/5inx) % =+/3 sinx

Ta c6 dién tich thiét dién:

Vv :]'S(x)dx :J]'ﬁsinxdx =- ﬁmsx’g :Ewﬁ
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A Vi du 4.3.
Cho phan vat thé (3) gi6i han béi hai mat phang cé phuong trinh X =0 va

X =2 C&t phan vat the( 3)
(0=x=<2)

b&i mat phang vudng géc véi truc OX tai diém

c6 hoanh do X , ta duoc thiét dién la mot tam gidc déu c6 do dai
R AV Lo VR I T V4 > PR A--'I»?(S)
o Loi giai
X (2- x)43
, T Caa
Ta c6 dién tich thiét dién: 4
*(2- x) (2.1
V.= ]X J“ J_J' (2- x)dx = J'x ("’—x)dx—i —X'-Zk"

Cho hinh phang (&) duoc gidi han béi duong cong Y =V =X (M 13 tham

s6 khac 0) va truc hoanh. Khi (H)quay xung quanh truc hoanh dwoc khoi

tron xoav c6 thé tich V. Cé bao nhiéu gia tri nquvén cia M @é V <1000p
o Loi giai
Phuong trinh hoanh d6 giao dié’m cua duong cong va truc hoanh la:

T =0e= X=4m

Thé tich vat thé tron xoay can tinh 13:
_4pnt |n1

m 3

Ta cd: V <1000p 3 ﬁ|rr1 {Tiﬂﬁ_m{m{ﬁ.

Ta c6é V7505 9,08 3 m=0

V =p J'(nr X )dx p‘ nrx- |

L e m o1y ME(- %= 8;- T 6;- 5;- 4= 3;-2;- 131, 2;3;4;5,6; 7;8;9)
Suy ra, céc gié tri ™ nguyén la -

Vay c6 18 gia tri nguyén ctia m.
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0 Dang 5. Thé tich khéi tron xoay

~ )

(y=f(x)
Ox:x =a:x =b

£ Xoay mién hinh phang giéi han: quanh truc OX.

b1, G SO0 x=aecal

v :p](f(x)):dx

Vi du 5.1.
Tinh thé tich khéi tron xoay sinh ra khi quay hinh phang giéi han béi céc
=2x-x°,y=0,x=0,x =2

duong sau xung quanh truc Ox . ¥
o Loi giadi

—pJ("fx X ) dx —

Thé tich khéi tron xoay 15 :

Thé tich clia khéi tron xoay tao thanh khi quay hinh phang gi¢i han béi d6

II

—.f X =—

thi ham s6 Y~ tanx truc hoanh va cdc duong thang X=0, 4
o Loi giai

o n

sinx ;
v nj’tanxcix Hfmsx =-nIn|cosx|*

quanh

Thé tich khéi tron xoay can tinh la
_1min2

-4 Vidu 5.3.
(H

Tinh thé tich khéi tron xoay tao thanh khi quay hinh phéng ) gi6i han badi
cac duong cong quay quanh truc hoanh
1) ¥ =2 +sinx Nv vy X=0 x=p . >V =x +3, y=0, x=0, x=2
o Loi giai

(ﬂyzm OXVél X:0 X:p ;
V= v ax=p Jtusmﬂdx p(2x- cosxf =2p(p +1)

Ta co:
@ V=X +3,y=0,x=0, x =2
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202

1% :p](x: +3f dx :p](x’ +6X° +9)dx :Tp

Ta co:

J Yvidus.a.
Khoi chdm cau cé ban kinh R va chiéu cao N (0<h=R) sinh ra khi quay

hinh phang giéi han béi cung tron cé phuong trinh y=vR - X , truc hoanh
va hai dudng thadng X =R- h, X =R xung quanh truc OX. Tinh thé tich cla
khoi chom cau nay.

y

jl’-'-'\,‘Rz— xz

o Loi gidi
Ta cé thé tich ctia khéi chéom cau la

P . E.R
V=p J‘(R3 - 3¢ )dx :p[ Rix- X
R-h \ 3

"IR-h

:p[ﬁzrh— Rh(ﬁ— h)- %‘ :p[ R - %‘
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0 Dang 6. Tu dé thi tinh dién tich hinh phang

- P

v=fl)
y=g(x)

5= (| (- g0ax

® Truong hop 1: [ dién tich hinh phdng can tim 1a

f()- g()=0 = x =c;c<| gD
[H:C] ;[Gb].

» Budc 1: Quan sat do thi thay
- g(x)

» Budc 2: Xét hiéu trén cac doan

|ac|: f(x)- g(x)>0
[c:;b] : f(x)- g(x)e.::}_

Gia s trén

5= [If(0- g6fax = (700 ghdxs flgho- G0N
» Buéc 3: Khido = a :

y=f(x) g
|Dx- o 5= [[f(0- o[
@ Truong hop 2: V=Y dién tich hinh phdng cAn tim1a ¢ .
YA
c
a 0 b
f(z)

, e A ne iy -0=0« x=c:ce|ab
» Budc 1: Quan sat do thi thay f(x) = [ l .

f(x)-0 trén cac doan [G:C] ’
f[r:l;:';‘] : f(x)- 050
[eb]: f(x)- 0<0

» Buéc 2: Xét hidu CLE

Gia str trén
b c b
o_ el alae — d el aYa. ., n £V A
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‘4 Vi du 6.1.

GoiSla dién tich hinh phing (H)giéi han bédi cic duong

y:f(x)

, truc hoanh va hai duwong thang X =1, x=2, Dat

v

[} 1 °
a= J‘f(x)dx b= Jf(x)dx ¢
1 8 , Khi d6 tinh S theo @D.

o Loi giai

s:_]J F(x)dx :ﬂ f(qm:ﬂ F(dx

Ta co:

Ta théy f(x)::ﬂvxe[ﬂ;zl ;f(x)ﬂﬂvxe[— I;D]

&

‘4 Vi du 6.2.

Cho cac ham s Y =X - 2X- 1 43 ¥="X"+3 4 46 thi nhw
hinh vé bén. Xac dinh cong thic va tinh dién tich mién
duwoc gach soc & hinh bén.

o Loi giai

~ = [f(daxs [f()dx=-a+b

(H)=|y:_i{-+3 X +3=X-2X- 1 x=
Ta cé: y=x-2x-1 gy X =2

5=_ﬂ(-x3 +3)- (x*- 2x- qu::ﬂ—zxz #2x+4)dx = [(-26¢ + 2+ 4)dx =9
Ta co: 1 A h '

Vi du 6.3.

( H) Yi

Cho hinh thang cong giéi han béi cac duwong Y =€ ’

y=0, x=0 x=In4 puong thang x=k(0<k<In4) chia (H)
S

thanh hai phan cé dién tich la S va S:nhw hinh vé bén.
Tim k d§ 5 =25, —

S1

S

 Loi giai
K _ Ins s
S=fedx=e[=¢-1 §=[edx=e|" =4-¢
Taco ¢ ' va ’
S =28 = &-1=2(4- &)= k=In3

Ta co

In4

) |
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1 Dang 7. T dién tich hinh phang tinh gia tri ham

'L‘V \
b
b
J'f(x}dx =F(x)| =F(b)- F(a)
Ap dung dinh nghia tich phéan: « a :
Thi lic nay dé bai yéu cau so sanh F(b) ; F(a).
Yi f7
a \b (I
/ O N =
Bai toan:
Cho ham s6 ¥ =) lién tuc cé do6 thi nhw hinh. F() la nguyén ham cua f&)
trén [a,- C]
So sann F@FEF(x)x lac]
» Budc 1: So sanh F(a);F(b).

(b fG0> 0 JFOdx= [fGddx=F(b)- Fla)

Trén

[F(dx>0= FO)- Fa)>0 Fb)> Fa

Ma
» Budc 2: Tuong tw so sanh F(b);F(C). _ _
y=f(x) y=f(x)
Ox Ox
. R, .. |Ix=ax=b_. . x=bx=c

Vidu 7.1.

Cho ham s6 ¥ =) xac dinh, lién tuc va cé mot nguyén

F(X)trén [_2; 1] dong thoi () c6 do thi nhu

F(2)- F(-2) F(-2)- F(1)

ham la

hinh vé bén. Hoi cac so sau:

F(2)- F(1)  F(2)- F(0)

~rA han nhidn A dirtomea?

o Loi giai
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Sy = [FOIAx =F()- F(-2)>0

Soma :}‘ f()dx =F(1)- F(2)>0

[f0ddx= [- F()ax ¢ N »
= F()- F0) =F()- F2) = F(0)=F(2) s N

Socm > Sopn © I_l‘f(X)dx - :J“ f(X)dX
Mat khéac ta co 2 .
e F(1)- F(-2)>F()- F(2) = F(-2)<F(2)= F(2)- F(-2)>0
Vay F)- F(-2) la s6 duong.

¢ 4vidu7.2.

() Yl /(@)

Cho ham sé c6 dao ham trén i , d6 thi ham sé

y=r) nhu trong hinh vé bén. Hay so sédnh céc s6

f(a); f(b); f(c) o[ [ N_Jc &

o Loi giadi

x | —o0 a b c +o0

J,-" — 0 + 0 — 0 +

+o0 +-c0

()
¥ S S /’f o)

f(b)> f(c}, fla)< f(b)

Dua vao bang bién thién ta thay
C

[ Ol fr(0lax

Mat khéac - b

= f(x)|2>— f(ﬂEﬁ f(b)- fl@)s>- f(e)+ f(b)= fla)<f(c)
Vay fl@<f(d)<f(b)

nén loai phwong an B,
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~ 4 Vidu 7.3.

y=F(x)

c6 do thi trén doan [-4:4] nhw hinh

f(x)

Cho ham s6

F() la m6t nguyén ham ctia ham s6

S=F(4)- F(-4)

veé. Goi , tinh

. 7/ . 2
aia tri cna

| o Loi gidi |
S=F(4)- F(-4)= [f()dx = [f()dx+ [f(x)dx+ [f(x)dx

-

22 =2 J'f(x)dx :3.4+1—p,23 =8+2p ]‘f(x}dx =22 =4

7 7

Vay S=14+2p.
Tai liéu duoc chia sé boi Website VnTeach.Com

https://www.vnteach.com
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