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Tong hop phuong phap tinh dién tich hinh phang
Ung dung tich phan dé tinh dién tich hinh phang la mét trong nhimng ndi dung
quan trong nhat clia chuong trinh Giai tich I6p 12. Bai viét nay sé téng hop day
du cac dang toan, cong thic va phuong phap gidi chi tiét.

I. Kién thic nén tang: Y nghia hinh hoc cua tich phan

Néu ham s6 f(x) lién tuc va khong am trén doan [a, b] ,thidién tich S cla
hinh thang cong gigi han bdi d6 thi hamsé y = f(x) , truchoanh (y = 0), va

hai dudng thang x = a, x = b dugc tinh bang cong thic:
— b
S = fa f(x) dx
Pay la co sd dé xay dung céc cong thic tinh dién tich hinh phang trong cac
truong hgp phuc tap hon.
Il. Truong hop 1: Hinh phang giéi han béi dé thi y = f(x),
trucOx, x=a,x=b
1. Céng thic tdng quat

Dién tich hinh phang (H) gigi han béi dé thi ham s6 y = f(x) , truc hoanh Ox (

y = 0),va hai dudng thang x = a, x = b la:

S = [_P|f(x)] dx
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2. Giai thich

Vi dién tich la moét gid tri khong am, ta phai lay gia tri tuyét déi cia f(x) . Tich

phén ctda |[f(x)| dam bao rang phan dién tich nam dugi truc Ox (noi f(x) 0)

van dugc cdng vao téng dién tich thay vi bj trir di.

3. Cac budc giai chi tiét

1. Budc 1: Gidi phuong trinh hoanh do6 giao diém f(x) = 0 trénkhoang (a,
b) , tim cac nghiém x4, X5, ..., X,.

2. Budc 2: Chia doan [a, b] thanh cdc doan nhd bdi cac nghiém vua tim

dugc. Vidu: [a, xq], [Xq, Xol, ..., [Xp b].

3. Budc 3: Xét dau cta f(x) trén tung doan con. Trén-moéi doan, f(x) sé

mang mot dau nhat dinh (duong hoac am).

4. Budc 4: Ap dung cong thic tich phén bang cdch pha dau gié tri tuyét déi:

= 2% [F(X)] dx + 24%, [f(x)] dx + ... + 2,0 [f(x)] dx
Néu f(x) 2 O trén [c, d] 'thi 2.9 [f(x)| dx = 2.9 f(x) dx.

Néu f(x) 2 O trén [c, d] thi 2.9 [f(x)| dx = -?.9 f(x) dx.

4. Vi du minh hoa

Vi du 1: Tinh dién tich hinh phang giGi han bdi d6 thi hamsé y = x2 + 1, truc
Ox;va hai duong thang x = 0, x = 2.

e Phan tich: Tathay f(x) = x2 + 1 > 0 vdimoi x.Dodd, |f(x)| =

f(x) .
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Dién tich can tinh la:

S =7y% (0 +1)dx = (x33 +x) [;2=(2%/3 +2)-(0%3 +0) = 8/3 + 2 = 14/3
(dvdt).

Vi du 2: Tinh dién tich hinh phang giGi han bai d6 thi ham sé y = x2 - 4, truc
Ox, va hai dudng thang x = 0, x = 3.
e Phan tich: Can xétdaucta f(x) = x2 - 4.
o Giai:
Budc 1: Gidi phuong trinh x2 - 4 = 0 ? x = 2 hoac x = -2. Chi cé

nghiém x = 2 thubc khoang (0, 3) .
Budc 2: Chia doan [0, 3] thanh [0, 2] va [2, 3] .
Budc 3: Xét dau:

oTrén [0, 2] ,chon x = 1,tacé 12 - 4 = -3 0.Vay f(x) ? 0 trén

[0, 2] .

oTrén [2, 3] ,chon x = 2.5,tacd 2.52 - 4 =2.25 > 0.Vay f(x) ?

0 trén [2, 3] .
Budc 4: Tinh tich phan:

— 3 2 _ — 2 2 _ 3 2 _
S—fo |x 4|dx—f0 |x 4|dx+f2 |x? - 4| dx

— [ 2 _(y2. 3 (v2 . —_r 2 _y2 3 (v2 .
S—fo (X 4)dx+f2 (x 4)dx—f0 (4 x)dx+f2 (x2-4) dx

S = (4x - x3/3) |02 + (x3/3 - 4x) |23

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 3/8



S=[(8-8/3)-0]+1[(9-12)-(8/3-8)]=16/3 +[-3-(-16/3)] =16/3 + 7/3 =

23/3 (dvdt).

Ill. Truong hop 2: Hinh phang gidi han béi hai dé thiy =

f(x),y=9g(x)vax=a,x=b

1. Coéng thuc tong quat

Dién tich hinh phang (H) giGi han bdi hai d6 thihamsé y = f(x) , vy = g(x) ,

va hai dudng thang x = a, x = b la:

S =[P If(x) - g(x)] dx

2. Gidi thich

Cong thidc nay tinh dién tich bang céch 1ay tich phan cla "khoadng céch" thang

ding gitra hai do thi, | f(x) - g(x)| ,doctheo truc Oxtlr a dén b .

3. Cac budc giai chi tiét

1. Budc 1: Lap phuong trinh hoanh do giao diém f(x) = g(x) hay f(x) -
g(x) = 0. Gidi phuong trinh dé tim cac nghiém x; .

2. Budc 2 (Néu chua c6 can a, b): Néu bai todn yéu cau tinh dién tich hinh
phang gidi han bdi hai dé thi (khéng cho x=a, x=b ), thi a va b chinh la
nghiém nhdé nhat va I1én nhat cia phuong trinh f(x) = g(x) .

3. Budc 3: Tuong tu truong hop 1, xét dau cta hiéu h(x) = f(x) - g(x) trén

cac khodng con xac dinh bdi cac nghiém va can a, b.

4. Budc 4: Pha dau gia tri tuyét déi va tinh tich phan trén ting khoang.
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4. Vi du minh hoa
Vi du 1: Tinh dién tich hinh phang gi6i han badi d6 thi hai ham sé y = x2 - 2x
vay = -x2 + 4.
e Phan tich: Bay la dang hinh phang khép kin, can tich phan la nghiém cla
phuong trinh hoanh dé giao diém.
e Giai:
Budc 1: Phuong trinh hoanh d6 giao diém: x2 - 2x = -x2 + 4 2 2x2 - 2X

- 4 =07?x2 - x - 2 =0 Phuong trinh c6 hai nghiém x = -1 va x = 2

Budc 2: Can tichphanla a = -1 va b = 2.

Budc 3: Dién tich can tinh: S = [ 2 (X - 2X) = (-x* + 4)| dx = [ ;% [2X? - 2X -
4| dx
Xét dau h(x) = 2x2 - 2x - 4 trén [-1, 2] .Viday la tam théc bac hai cé

hai nghiém -1 va 2, vahé s6 a=2>0, nén h(x) ? 0 tréndoan [-1, 2] .

Budc 4: Tinh tich-phan: §.= [1% -(2x* - 2x - 4) dx = [ % (-2x> + 2x + 4) dx S
= (-2x%/3 + X2+ 4x) | ;2 S = [(-16/3 + 4 + 8)] - [(2/3 + 1 - 4)] = (20/3) - (-

5/3) = 25/3 (dvdt).

Vi du 2: Tinh dién tich hinh phang giéi han bdi vy = x3 , y = x, x = -2, X
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Phuong trinh hoanh d6 giao diém: x3 = x 2 x3 - x =0 ?2 x(x2 - 1) =0

0O, x =1, x = -1.

. Nghiém la x

Cac can va nghiém chia doan [-2, 1] thanh cac doan: [-2, -1], [-1,

0], [0, 1] .

Dién tich S = [, X - x| dx = [,7F [x® - x| dx + [ x® - x| dx + [5h]x3 - x|

dx

oTrén [-2, -1] , x3 - x ?2 0.

oTrén [-1, 0] , x3 - x ?2 0.

oTrén [0, 1] , x3 - x ?2 0.

S =/, (e -x)dx + [ ;0-0¢-x) dx + [t -(x? - x) dx

S = (x4/4 - x2/2) | ;7 - (x4/4 - x2/2) | 0= (x4/4 - x2/2) | )1
S=1[(1/4-1/2)-(4-2)]1-[0-(1/4 - 1/2)]-[(1/4 - 1/2) - O]

S =(-1/4-2)-(-1/4) - (-1/4) =-9/4 + 1/4 + 1/4 = -7/4. L6i tinh toan, dién tich

phai duong. Ta xem lai dau

oTrén [-2, -1] ,vidux =-1.5, (-1.5)3 - (-1.5) = -3.375 + 1.5 0.
oTrén [-1, 0] ,vidux =-0.5,(-0.5)3-(-0.5) =-0.125 + 0.5 > 0.
o Trén [0, 1] ,vidux = 0.5, (0.5)3 - (0.5) = 0.125 - 0.5 0.

Vay S = j_z'l -(x3 - x) dx + f_lo (x3-x)dx + fol -(x3 - x) dx

S = -(x4/4 - x2/2) | ;71 + (x474 - x212) | ,© - (x4 - x2/2) |,

S =-(-9/4) + (1/4) - (-1/4) = 9/4 + 1/4 + 1/4 = 11/4 (dvdt).
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IV. Badng téng két va luu y quan trong

1. Bang tom tat céng thuc

Cong thuc tinh dién

Truong hop han baéi cac duong

tich

1 y = f(x) ,trucOx(y=0), x = a, S=[ blf(x)l dx
X =Db a

5 y=f(0 .,y =gx), x =a, x= S=I"Ifx)-g()
2 dx

3 (Theo b|én X = g(y) . X = h(y) ' y = ¢, y — s — J‘cd Ig(y) - h(Y)l

y) d dy

2. Nhiing luu y quan trong

e Phac thdo doé thi: Néu cé thé, hady lubn phac thao dé thj cia cac ham sé.
Viéc nay gitp hinh dung ré rang hinh phang can tinh, xac dinh dugc ham nao

nam trén, ham nao nam dudi, va cac can tich phan mot cach truc quan.

e Tim du giao di€m: Budc gidi phuong trinh hoanh dé giao diém la cuc ky
quan trong. Sai hoac thi€u nghiém sé dan dén viéc xac dinh sai can va tinh
sai dién tich.

o Khéng boé qua gia tri tuyét doi: Ludn viét cong thirc t6ng quat cé dau gia
tri tuyét déi. Sau dé, dung phuong phép xét dau (hoac dua vao do thij) dé pha

dau gia tri tuyét doi mot cach chinh xac.
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e SU dung may tinh cam tay: May tinh cam tay (Casio, Vinacal) c6 chtc
nang tinh tich phan xac dinh rat manh. Sau khi da thiét lap duoc cong thic
tich phan cudi cung (da pha dau gia tri tuyét doi), ban cé thé dung may tinh
dé kiém tra hoac tinh nhanh két qud, tranh sai sét trong tinh todn nguyén

ham.

e Chu y dén can tich phan: Khi thiét |ap tich phan, luén ddm bao can dudi

nho hon can trén.
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