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Tong hop phuong phap tinh dién tich hinh phang
gi6éi han boi nhiéu duong cong

Viéc tinh dién tich hinh phang la mét (ng dung quan trong cla tich phan trong
chuong trinh Toan I6p 12. Trong khi cac bai toan gidi han bédi hai dudng cong
tuong déi don gian, cac bai todn cé t ba dudng cong trd Ién doi héi tu duy
phan tich va chia nhd van dé. Bai viét nay sé tong hgp day du cac phuong phap

dé gidi quyét dang toan nay.

1. Nguyén tac co ban va kién thuc nén tang

Trudc khi di vao bai todn phiic tap, hdy cung nhac lai cong thic tinh dién tich
hinh phang (H) giéi han béi hai dé thi ham sé 'y = f(x), y = g(x), va hai dudng

thang x = a, x = b.
« Cong thic téng quat:s = [_P |f(x) - g(x)| dx

e Nguyén tac: Dé khir dau gia tri tuyét déi, ta xét ddu cua hiéu f(x) - g(x) trén
doan [a, b]. Néu f(x) = g(x) vGi moi x € [a, b] (tic d6 thi f(x) nam trén dé thi

g(x)), edng thitc tré thanh: S = [_P (f(x) - g(x)) dx.
Doi véi bai toan gidi han bdi nhiéu dudng cong, nguyén tac cot 16i 1a chia hinh
phang phuc tap thanh nhiéu hinh phang don gidn hon ma méi hinh chi bi

gi6i han bdi hai duong cong.
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2. Phuong phap tinh dién tich hinh phang giéi han béi 3
duong cong

Day la dang bai phé bién nhat trong nhém bai todn nhiéu duong cong. Ta

thuong s dung phuong phap chia mién dé tinh toan.
Cac buodc thuc hién

1. Vé doé thi: Phac thao do thj cla cdc ham sé da cho trén cung mét hé truc toa
do. Budc nay gilp hinh dung rdé rang hinh phang can tinh dién tich va vij tri

tuong doi cla cac dudng cong.

2. Tim giao diém: Lap phuong trinh hoanh d6 giao diém cla ting cap dé thi
dé xac dinh toa dd cac giao diém. Cac hoanh dd giao di€ém nay sé la cac can

tich phan hoac diém chia mién.

3. Chia mién: Dua vao cac hoanh do giao diém, chia hinh phang (H) thanh cac
mién nhé (ARG ZER): Moi mién nhd nay chi duoc gidi han bdi hai duong
cong.

4. Tinh dién tich titng mién: Ap dung c6ng thuec tich phan ca ban cho ting
mién nho. Trén moi mién, xac dinh rd dau la ham s6 nam trén va dau la ham
sé nam duéi.

5. Téng hop két qua: Dién tich clia hinh phang (H) ban dau bang téng dién

tich cia cdc mién nhoé: S = S1 + 52 + ...
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Vi du minh hoa
Vi du 1:
Tinh dién tich hinh phang gidi han bdi cdc dudngy = x2, y =2 -xvay = 0 (truc
Ox).
Hudéng dan giai:
1. Tim giao diém:
ox2=0ex=0
02-X=0ex=2

ox2=2-Xex>*+x-2=0ex=1hoac x =-2 (loai vi khong tao thanh

mién bj chan véi truc Ox).

Ta cb cac hoanh do giao diém quantronglax=0,x=1,x=2. Diémx =1
la diém chia mién.
2. Chia mién va tinh toan:
Hinh phang dugc chia thanh 2 mién baéi duong thang x = 1.
o Mién 1 (H,): Gi6i hanbdiy = x>,y = 0, x = 0, x = 1. Dién tich S, = [}

0
X2 - 0] dx = f ! x2 dx = [x%/3] |} = 1/3.

o Mién 2 (H,): Gi6i han bdiy =2-x,y = 0,x = 1, x = 2. Dién tich S, = | *
(2-%) - 0] dx = [, (2-X) dx = [2x - x%/2] | = (4-2) - (2-1/2) = 2 - 3/2
= 1/2.

3. Téng hop két qua:

T6ng dién tichcantimla S = S, +S, =1/3 +1/2 = 5/6 (dvdt).
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Vi du 2:
Tinh dién tich hinh phang gigi han bdi cac dudong y = vx, y = x - 2 va truc Ox.
Hudéng dan giai:
1. Tim giao di€ém:
oVx=0ex=0
oX-2=0ex=2

oVXx =x-2(Véix=2)ex=(Xx-2P2ex=x2-4x+4x2-5x+4=0eX

= 1 (loai vi khéng théa man x = 2) hoac x = 4 (nhan).

Céc hoanh do giao diém quan trong la x = 0, X = 2, x = 4. Diém x = 2 la
diém chia mién.
2. Chia mién va tinh toan:

o Mién 1 (H,): Trén doan [0, 2], hinh phang chi gidi han bsiy = Vxvay =
0. Dién tich S, = [, Vx dx = [2/3 * x*/?]| 2 = 4v2 /3.

o Mién 2 (HZ): Trén doan [2, 4], hinh phang gigi han béi y = Vx (dudng
trén) va y = x= 2 (duong dudi). Dién tich 52 = f24 (Vx-(x-2))dx =[2/3 *
x32 - x2/2 +.2x]|,* = (16/3-8 +8) - (42 /3-2+4) = 16/3-4v2/3 - 2

= 10/3-4v2/ 3.

3. Téng hop két qua:
Téng dién tich cantimla S = S;+5S, = 4v2 /3 + 10/3-4v2 /3 =10/3

(dvdt).
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3. Phuong phap "Lay dién tich I6n tru dién tich nho"

Day la moét cach tu duy khéac, doéi khi gildp bai toan tré nén don gian hon. Thay vi
cOng cac mién nhd, ta tinh dién tich mot hinh I6n bao trum roi trir di phan dién

tich khong can thiét.

Vi du minh hoa (St dung lai Vi du 2)

Tinh dién tich hinh phang gidi han bdi y = Vx, y = x - 2 va truc Ox.

Huéng dan giai:

1. Xac dinh hinh Ién (Si4n): T c6 thé xem hinh can tinh la phan con lai sau

khi 1ay hinh phang giéi han bdiy = Vx, truc Ox, x = 0, x = 4 (Slc’m) trir di hinh
2).

tam giac giGihan bdiy = x -2, truc Ox, x=2,x =4 (thO
2. Tinh slérn:

Sign = Jo” VX dx = [2/3*x3/2] | % = 2/3 ¥ 432 = 2/3 % 8 = 16/3.

n
3. Tinh S ho
thé la dién tich tam gidc vuong cé hai canh gbéc vuong la 2 (tir x=2 dén
x=4) va 2 (gid tri clla y=x-2 tai x=4).
Hogc tinh bang tich phan: S . = [,% (x-2) dx = [x¥/2 - 2x] |,* = (8- 8) - (2 -

4) = 2.

4. Két qua:

Dién tichcan tim S = Slérn -S he = 16/3 -2 = 10/3 (dvdt).

n

K&t qua hoan toan trung khép véi phuong phap chia mién.
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4. Truong hop téng quat va cac luu y quan trong

Truong hop nhiéu hon 3 duong cong

Nguyén tac van khéng thay doéi: tim tat cd cac hoanh d6 giao diém, sap xép
ching theo th(& tu tdng dan dé xac dinh cac khodng tich phan. Trén moi
khodng, xac dinh dudng cong trén cung va dudng cong dudi cung dé tinh dién
tich mién dé, sau dé cong tat ca lai.

Cac luu y quan trong

e Phac thao doé thi la cuc ky quan trong: N6 gilip ban xac dinh dang céan,
dling mién, va ding ham trén/dudi, tranh sai sét khong dang cé.

o Ki€m tra da giao diém: Bo sét giao diém sé dan dén viéc chia thi€u mién
va tinh sai dién tich.

e Tich phan theo bién y: Trong mot so trudng hop, viéc biéu dién cac duong
cong dudi dang x = f(y), x = g(y) va tich phan theo bién y sé don gian hon.
Khi dé, cong thic la: S = fcd |f(y) - g(y)| dy, véi nguyén tac la "lay duong
bén phai trir dudng bén trai".

e SU dung may tinh cam tay: Sau khi da thiét 1ap ding cong thuc tich phan,

hay dung may tinh dé kiém tra két qua, tranh sai sét trong tinh toan.

Sai lam thuong gap

e Xac dinh sai ham trén - ham dudi, dan dén két qua tich phan bi am (néu

khong dung tri tuyét doi).
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e Ap dung céng thirc S = [|f(x) - g(x) - h(x)|dx, day |a cong thic sai hoan toan.
Phai luén chia mién dé moi mién chi cé 2 ham.

e LAy nham can tich phan, dac biét la khi cé nhiéu giao diém.
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