BAI 3: UNG DUNG TICH PHAN TRONG HINH HOC

A - UNG DUNG TICH PHAN TINH DIEN TICH HINH PHANG:
| - TOM TAT LY THUYET

1) Dién tich hinh phing giéi han béi cac |2) Dién tich hinh phing gié¢i_han béi céc

duwong: duwong:
y=f(x) y = f(x)
+ y = 0 (truc Ox) + y =g(x)
x=ax=b (a<bhb) xX=ax=

O a b -

b b
S=j|f(x)|dx S = [|f (- g(x)|dx
3) Dién tich hinh phiang (nhw hinh v§) 4) Dién tich hinh phang (nhw hinh vé)

S = flh(x)ldx+ flh(x)ldx . . )
Szlf(x)dx—!f(x)dx+lf(x)dx

= fh(x)dx—fh(x)dx

|| - CACH GIAI VA BAI TAP MAU
1. CACH GIAI: 7
+ Giai phuong trinh hoanh d¢ giao diém: f(x) = 0 ( hoac f(x) = g(x) )

b b
+ Ap dung cong thie: S=[[F()[dx  (hoze S = [| () -g(x)|dx)

+ Chén nghiém nam trong khoang (a; b) ciia phuwong trinh hoanh d6 giao diém vao dé tach tich
phan (néu c6). (hodic xét dau rdi chia khoang tinh tich phan)

+ Pua dau gid tri tuyét ddi tir trong diu tich phan ra ngoai dau tich phan

+ Tim nguy@n ham va tinh két qua.

* Luu ¥: Chi c6 thé dua diu tri tuyét dbi ra ngoai tich phan néu ham s6 dudi dau tich phan khong
ddi dau trén [a; b].

2. Vi DU MAU

Vi du 1: Tinh dién tich hinh phang gi6i han boi d6 thi cac hamséy =x*—1;y=0; x=0; x = 2.
Giai:

+ CACH 1: ( chén nghi¢m dwa dau gia tri tuyét doi ra ngoai dau tich phén)




e Phuong trinh: x2-1=0 < x = £ 1, nghiém x =1 €[0;2]
b

e Goi S l1a dién tich can tinh, 4p dung cong thic S = I ‘ f (X)‘ dx :
a

1 2

3

+ (%—x)

. VayS:E‘xz—l‘dx: + i[(xz—l)dx: (Xg—x) =2 (dvdt)

j(x2 —1)dx

0 1

+ Chul y: BAm may biam budc thir 2 trong dau gia trj tuyét ddi duoc két qua 1y GTTD dé khong
am. Vi bam buée 1 ¢6 luc bAm _may ra két qua sai (mdy tinh casio)
+ CACH 2: (Xét dau dé bé dau gia tri tuyét doi)

e Phuong trinh: x>-1=0 < x =+ 1, nghiém x =1 €[0;2]

b
e Goi S la dién tich can tinh, 4p dung cong thic S = .H f (X)‘ dx

Xét dau (lam nhap)

_7 o ry

=
L |\_]

+ o _ _ ] -+

1 2

X3
+ (3 —x)| =2 (dvdt)

2 1 2 X3
Vay S :ﬂxz —1‘dx: —!(x2 —1)dx+ I(xz —1)dx = _(3_ X)

1

0 1

THE HIEN BANG PO THI:

Vi du 2: Tinh dién tich hinh phang gi6i han boi d6 thi cac ham sd y =2 —x? vay = x.
Giai: (Céch 1)
e Can a,b 12 nghiém cua phuong trinh: 2 - x> =X <& x?+x-2=0 < x=-2hodc x =1

b
e Goi S la dién tich can tinh, ap dung cong thiic S = I ‘ f(x)—g (X)‘ dx

2 1

NG
XX ox
(3 )

. Vainle"x2+x—2‘dx: >

1
_[(xz +X—2)dx| =
-2

9
= 2 (dvdt)
-2 2
Vi du 3: Tinh dién tich hinh phing gi6i han boi truc hoanh va parabol : y=x* —2x—3
Giai: (Cach 1)
e Phuong trinh hoanh d¢ giao diém: x> —2x—-3=0< x=-1x=3



e Vay dién tich can tim la:

3 3

I (x* = 2x —3)dx

X, 32
= (&= x*=3x)| |==(dvdt
) (3 ) 3(V )

-1

Szi‘xz—Zx—B‘dx:
-1

Vi du 4: Tinh dién tich hinh phang gi6i han boi dudng cong Y = X* — X +3 va dudng thing
y=2x+1

Giai: (Céch 1)

x=1

e Phuong trinh hoanh d¢ giao diém: X* —X+3=2x+1< { 5
X =

e Vay dién tich can tim la:
2

S:_jﬂxz—Bx+2‘dx: (Xg—gx2+2x)

2
J‘(x2 —3x+ 2)dx
1

1(d dt)
=—(dv
6

1

Céach 2: (Néu cho dd thi thi ding ham s6 nim phia trén — (ham s6 nim phia duéi ) dé b
dau GTTD)

S :ﬁx2 —x+3—(2x+1)‘dx=j‘[2x+l—(x2 —x+3)]dx
1 1

LR 1§ i
v5La— I

Vi du 5: Tinh dién tich hinh phing gi6i han boi truc hoanh, parabol : Y =2x* —4x —6 va hai
duong thaing X =-2;X=4.
Giai: (Céch 1)
e Phuong trinh hoanh do giao diém: 2x* —4Xx—-6=0< x=-1x=3
e Vay di¢n tich can tim 1a:
3
J (2x* — 4x —6)dx

-1

4
J(sz —4x —6)dx

3

80

+ -

-1
J' (2x* — 4x - 6)dx

-2

S :j‘2x2—4x—6‘dx:
-2




-1

-2

:j(2x2—4x—6)dx—j

Néu cho hinh v& nhu bén:

S= ﬁsz —4x—6‘dx
22

3 4
(2% - 4x - B)dx + J(sz —4x—6)dx

-1 3

B. UNG DUNG TIiCH PHAN TiNH THE TICH

1. TOM TAT LY THUYET

1) Thé tich caa vat thé giéi han béi 2 mp
(P),(Q) LOxtaix=a,x=b(a<hb)

/

\-~
-~

i
Q

/

V = TS(x)dx

Trong d6: S(x) la dién tich thiét dién do mat
phang vudng goc Ox cat vat thé tai diém
¢6 hoanh do X

2) Thé tich khdi tron xoay do hinh phing giéi

han béi:

y=7fx)

y = 0 (truc Ox)
x=ax=b (a<bhb)

quay quanh Ox

3) Thé tich khdi tron xoay do hinh phing

gioi han béi:
y=fx)
y=9gXx) quay quanh Ox

4. Bai toép thue tién:
Tim Gia toc, van toc, quang duong:

+Vv(t) =s'(t)
+s(t) = j v(t)dt

+a(t) =v'(t)
+V(t) = j a(t)dt

Tim van tdc 16n nhét: mode 7




\I. CACH GIAI VA BAI TAP MAU:
+ CACH GIALI:
e Gidi phuong trinh hoanh d¢ giao diém:

b b
e Ap dung cong thirc thé tich khdi tron xoay: V = 7. j f2(x)dx (hodicV =7 j |£2(x) - 9°(x)|dx)
e Tim nguyén ham, tinh ra két qua.
+CACVIDU: , ”
Vi du 1. Tinh thé tich khoi tron xoay sinh ra do hinh phang gidi han béi cac duong:

1
y=—;y=0;x=1,x=2, quay quanh truc Ox
X
b
GIAI: Ap dung cong thic: V = ﬂj f2(x)dx

21 1. =z
V :n!Fdx:ﬂ(—;)l == (@

Vidu 2.
a) Cho hinh phang gidi han boi cac dudng y = 2x — x? va y = 0. Tinh thé tich vat thé tron xoay dugc
sinh ra boi hinh phang d6 khi né quay quanh truc Ox.
Giai:
e Phuong trinh 2x —x?=0 < x=0va x=2

b
e Goi V 1 thé tich can tinh. Ap dung cong thirc: V = 7Z'J- f 2(x)dx
a

2 2 5
TacoV = 7z_[(2x— x?)%dx = 7zj.(4x2 —4x% +x*)dx = 72'(% x* —x* +X€)|z = 116—5” (dvtt)
0 0

b) Cho hinh phang £i6i han boi cac duong y = — x? vay = x% Tinh thé tich vat thé tron xoay duoc
sinh ra boi hinh phang dé khi né quay quanh truc Ox.
Giai:

e Phuong trinh —x>=x3 < x=0va x=-1
e Goi V1 1a thé tich vat thé tron xoay dugc sinh ra do hinh phing giéi han béi cac dudng
= —x?% x=0, X =-1 va truc Ox quay quanh Ox:

0
Vi :ﬂj(—xz)zdx:%(dvtt)
21



e Goi V3 1a thé tich vat thé tron xoay duoc sinh ra do hinh phing gi6i han bsi cac duong
y= x3 x=0,x=-1va truc Ox quay quanh OXx:

0
Vs = x*)2dx= Z (dvtt
2 ﬂ_jl( idx= — (davio

\ . 2
Vay thé tich V cin tinh 1a: V = |V, =V, | = 3—75[ (dvtt).

C - BAI TAP AP DUNG
Bai 1: Tinh di¢n tich hinh phang gidi han boi:

1) y = -x2 +2x — 2, truc hoanh va hai dudng thing x =0; x = 3.

2) y = x® —x% + 2, truc hoanh va cac duong thing x =-1; x = 2.

3) y = xInx, truc hoanh, truc tung va duong théng X=e€.

4) y = — x*> + 4x va truc hoanh.

5) y = x?-3x + 2 va duong thang y =x — 1

6)y=—x>va y=—x-2.

Bai 2: Tinh thé tich khéi tron xoay tao béi khi quay hinh phang gidi han boi cac dudng sau
quanh truc OX:

1) y=Inx,y=0,x=1,x=e.

2) y=sinX,y=0,x=0,x=1.

y=x2-2x,y=0,x=0,x=1.

4)y=x3-3x,y=0,x=0,x=1.

5)y=X2—4,y=2x—4,x=0 ,x=2.(HD: Cach lam giéng VD 2b)



