Bai 3: UNG DUNG CUA TiCH PHAN TRONG HINH HQC

|.Tinh dién tich hinh phina.
1.Hinh phang gi¢i han béi mot dwdng cong va truc hoanh.
Dién tich hinh phang gioi han boi do thi ham sé y = f(x) lién tuc trén doan [a;b] . truc
b

= f(x)

b
) s:!“(mmx

I
Q@ O

= xR < <
Il

cha y:

b b
e Néu trén [a; b] ham s6 f(x) giiz nguyén mgt dau thi: [|f (xoldx =|[ £ (x)dx

o Néu trén khodng (a; b) phirong trinh f(x) = 0 ¢ nghiém c, d thi

-

b
S=[|f(x)|dx=8+S, +S, oy /]
¢ a d b C d b xS \ £«
= [|f O0ldx+ [| f 0[dx+ [|F(fax =] FOdx=[ F(x)dx+ [ f(x)x T c\\;//jb -
Vidu 1: Tinh dién tich hinh phang gi¢i han béi cac duong: y = x2, x =0, x = 3, truc OXx.
Giai :
f(x)=x°
y=0
H) =
(H)= i—0
X=3
3P g3

b 3
S=||f(x)dx= xzdx:x— =—-0=9 (dvdt
JIf0ope=] 3,3 (dvdo)

Vi du 2: Tinh dién tich hinh phang gigi han boi cac duong:y = sinx, x = —%, x=0,y=0.

Giai :
f(x) =sinx '
y=0 g
(H)= T /
X=—= 7
2 N 4
x=0
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b 0
S =[|f(fdx = [ (~sinx)dx = cosx|0ﬂ = 1 (dvdt)
. _r

T 2
2

Vd3: Tinh dién tich hinh phang giéi han béi cac duong:y = x3,y =0, x = -1, x = 2.

F(x)=x J’ /
_Jy=0
)= x=-1

X=2

(H

Taco X =0<>x=0e[-L2] . Vay dién tich hinh phang cin tim — %

b 2 0 2 17
las = [| £ (oldx= [ Ixlx = [ (—xC)ax+ [ xCdx= -, (dvay
a -1 -1 0

2. Hinh phing gidi han béi hai dwong conag.

Dién tich hinh phang gisi han bai @6 thi ham s6 y = f,(x), y=f,(x) lién tuc trén doan

b
[a;b] va hai duong thang x=a, x=b duoc xac dinh: S =)

f,(x) - £,(x)|dx

vA

y=£()

b
y=1,() S =0|f,(x)- f,(x)|dx

0 a

- Cha y: Néu trén doan [«; f] biéu thirc f1(X) — f2(x) khéng doi dau thi:

B
[[ A= fo(x) Jdx

(24

B
[lA0) - fy(0)dx =

(04

Vi du 4:Tinh dién tich hinh phang gigi han boi cac duong: y=f(x)=x3+3x%, y=g(x)=4 .

Giai:

Taco: f(x)—g(x)=x>+3x"-4 /

Phuong trinh hoanh d¢ giao diém cua 2 dudng /

f(X)-g(X)=0<= x*+3x* —4=0c6 nghibmx=-2,x=1
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b
Do do: § =0|f,()- £,()|dx =" |x* +3x* - 4fix :b_lz(ﬁ +3x7 - 4)dx‘

1

1 -2 ! 3 :2_7
=‘(Z+1—4.1j—(%+(—2 )—4.(—2))‘ ; ot

-2

11. Tinh thé tich.
1.Thé tich cia vat thé.
Goi B la phan vt thé gisi han boi hai mit phang vudng géc vai truc OX tai cac diém a
va b; S(x) la dién tich thiét dién cua vat thé bi cit boi mat phiang vudng goc vai truc OX tai
diém x, (a£ x£b). Giasir S(x) 1a ham sé lién tuc trén doan [a;b].

— o __,—"\ff

= 19

=
b
Khi do, thé tich cua vat thé B dugc xac dinh: V =0 S(x)dx

-

Vi du 5:Cho mét hinh thang cong gigi han bai d thi caa cac ham sb y=f(x), truc Ox va hai
dwong thang x=a ;x=b (a<b) quay quanh truc Ox tao thanh vat thé khéi tron xoay. Hay tinh
thé tich V cua no.

Giai:
Vit thé gioi han boi hai mat phang x=a ;x=b c6 thiét dién
ct boi mat phang vudng goc véi truc Ox tai x e[a;b] la

hinh tronc6 R= f(x).
Vay thé tich khéi tron xoay la:

o’

2

b b b
V =0 S(x)dx =6p.[f(x)] dx =pQ) f*(x)dx

Két luan: Thé tich khdi tron xoay duoc sinh ra khi quay hinh phang gigi han bai céc
duong y = f(x), truc hoanh va hai dudng thang x =a, x=b quanh truc Ox c6 cbng thic:

b
Vv :ﬂffz(x)dx

Vi du 6: Cho hinh phang gioi han béi duong cong y = sinx, truc Ox, x = 0, x = . Tinh thé
tich khoi tron xoay thu dugc khi quay hinh nay xung quanh truc OX.
Giai:
Ap dung cdng thic thé tich khdi tron xoay ta c6 :
T 2

T T
V= 7rjsin2 xdx = ﬁj
0 0

= Zj(l—cost)dx = z(x—isin 2xj
2! 2" 2

1-cos 2de
2

0
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Vi du 7:Tinh thé tich khéi tron xoay do hinh phing gidi han boi cac dudng sau quay quanh truc
Ox: y=1-x2,y=0

Giai:
Phuong trinh hdgd cta db thi hai ham s6: 1-x* =0 < x =1
Do d6 (H) chinh 1a hinh phang gi6i han boi cac duong x =-1,x=1, y=1-x°,y=0
Ap dung cong thirc tinh thé tich tron xoay , ta duoc:

Vzﬂjf( dx= njl x " dx = ﬂjl 2x? +x)dx

a

167r
15

<> LUYEN TAP UNG DUNG CUA TICH PHAN TRONG HINH HQC
Cac cong thirc can nam:
1.Hinh phang gidi han béi mét dwong cong va truc hoanh.

X=a

Hy: [P :>S:T“(@MX Q
y="1(x) .
y=0

2. Hinh phdng gidi hgn béi hai dwong cong.

X=a
_x:b

(H): y=f(x)
y=9(x)

Phwong phap giai toan
+) Giai phuong trinh f(x) =g(x) (1)

+) Néu (1) vo nghiém thi S :g( f(x)- g(x)) dx

+) Néu (1) c6 nghiém thuoc .[a;b] .giasira thi S %(f(x) g(x)) dx

‘#)( £(0)- 9(4) dx

3.Thé tich khéi tron xoay khi quay quanh truc hoanh
X=a

(H): (a<b) :>V:7r.l|1f2(x)dx

(x)

O—hc-

X=
y=
y

e BAITAP 7
Bai 1:Tinh dién tich hinh phang gidi han bai cac duong.
a)y=x>, y=x+2 b) y=linxl, y=1 C)y=(x—6)%, y=6x—x>
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Giai:
N A . 4 N 2 2 X:_l
a)Hoanh d6 giao diém la: x“=x+2<x" —-x-2=0< 5
X =

- Dién tich cta hinh phing la: S = i‘xz —-X— Z‘dx = ‘i (X2 —-X— Z)dX = %(dvdt)
-1

X -1

. Inx=-1
b) - Hoanh d¢ giao diém1a  |Inx|= 1<:{ @{ ¢

Inx=1 X=e

- Dién tich cua hinh phang la: S = _H|In X|— 1‘dx =
1

@ | C—

(1+In x)dx+_[(1-|nx)dx:%+e—2
1

e

¢) Tu giai
B)ai éw:gl“inh dién tich hinh phang gi6i han bai duong cong y = X2 + 1, tiép tuyén véi dudng nay
tai diém M(2;5)va truc Oy.
~ Giai: 7
-Tiép tuyen cua duong cong tai diem M(2;5) la: y=Y'(2)(x-2)+5< y=4x-3
- Phuong trinh hoanh d¢ giao diém cua duong cong y = x? + 1 va duong thang y = 4x — 3
la: X°+1 =4x-3 & x?-4x+4=0x=2
8
.3
Bai 3: Tinh thé tich khi tron xoay do hinh phang gisi han bai cac duong sau quay quanh truc

) 2 (X _ 2)3
- Dién tich cta hinh phang la: S = _[(x —2)%dx = B
0

Ox: a)y=1—x2,y:0 b)y=cosx, y=0, x=0, x=7 C)y:tanx,yzo,xzo,x:%
Giai:
a) - Hoanh do giao diém cua hai duong thing: 1—x* =0<> x=+1
2 r l 5 l
-The tich cua khoi tron xoay la Vv =7Z'J.(1—X2)2dX=7Z x—gx3+x— :Eﬂ
,1 37 "5 ) 15

e Fiq 2
b)Thé tich ctia khoi tron xoay la V= ﬁj cos”xdx = 7[_[ 1+C42032xdx = %
0 0

¢) Tu giai

< BAI TAP TRAC NGHIEM
Cau 1. Dién tich hinh phang duoc gisi han boi do thi caa ham sé y = x?, truc hoanh va hai
duong thang x=-1,x=3l1a:
A% (dvdt). B.? (dvat). c.% (dvdt). D. T4t ca déu sai.
Cau 2: Dién tich hinh phang gigi han boi y=x°, y =4x la:
A.8 B.9 C.12 D. 13
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Cau 3. Dién tich S cua hinh phang gi¢i han bsi d6 thi cua ham sé y = f,(x),y = f,(x) lién tuc
va hai duong thang x =a, x =b(a <b) duoc tinh theo cong thirc:

A. S:T|fl(x)—fz(x)|dx- B S:.Tfl(x)—fz(x)dx -
C.S:j'[fl(x)—fz(x)]dx. D-S:jlfl(x)dx—j'fz(x)dx-

Cau 4. Tinh di¢n tich ciia hinh phang giéi han bsi (C):y=x>+2x;y-x-2=0 .

A 2 B !/ c. 2 p. 11
2 2 2 2

Cau 5: Dién tich hinh phang dugc gigi han bai parabol y=2- x? va duong thang y=-x la

AL B. 2 C. 3 D. 2
2 2 2

Cau 6:Dién tich hinh phang gigi han bai duong cong y =xInx, truc hoanh va duong thang
x=¢e la

2 2 4 2 _ 2,
A e’-1 B. e’ +1 cC. e’ -1 D. e +1
2 2 4 4
Cau 7: Dién tich hinh phang dwoc giéi han bai @6 thi ham sé y =sin X , truc hoanh va hai duong thing
3p

X=p,x=—1a
P 2
Al B.1 C.2 D.§
2 2

Cau 8: Cho hinh phing gigi han boi cac duong y =cos4x, Ox, X =0, X = % quay xung quanh
truc Ox. Thé tich caa khéi tron xoay tao thanh bang:
AL B. % c.z D. (”—”jﬂ
2 16 4 16
Cau 9: Thé tich hinh phang gigi han bai y = (x—2)?, y =0,x=0, x=2 khi xoay quanh truc hoanh
la.
32 32

Cau 10: Cho hinh phang gidi han bai cac duong y=./x—1; truc Ox va duong thang x=3
quay xung quanh truc Ox. Thé tich caa khdi tron xoay tao thanh bang:

A gn B. 3n C. 2n D. n

(Céc ban giai bai tap tric nghiém cu thé , sau d6 chon dap an)
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